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MT_VCC

MT_VCC_FB
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5V_ALL
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3V3_ALL 12V_ALL

VCC_SYS

AGND

U_02
02. PWR_24V-12V-5V-3.3V.SchDoc

MT_UU
MT_UV
MT_UW

MT_IU
MT_IV
MT_IW

MT_VCC

VDD_MP1907

PWM_UH
PWM_UL
PWM_VH
PWM_VL

PWM_WH
PWM_WL

GND

VCC_LMV331

MT_FAULT

BGND

U_04
03. DRV_MOS.SchDoc

IUMT_IU

AGND VCC_TP2412

IVMT_IV
IWMT_IW

BGND

U_05
05. PhaseCurrent_TP2474_0603.SchDoc

5V_MotorPort 3.3V_MotorPort

UH_PWM

VH_PWM

WH_PWM

UL_PWM

VL_PWM

WL_PWM

ADC_IU

ADC_IW
ADC_IV

ADC_Ubus

HALL-W/UW
HALL-V/UV
HALL-U/UV

GND

QEI-Z/Brake
QEI-B
QEI-A

AGND

U_06
06. MotorPort.SchDocVCC_5V

GND
BGND

BGND GND

VCC_5V

GNDBGND

0Ω

R1

VCC_3V3 VCC_12V
VCC_3V3

UR1

UR

HOLE1 HOLE2 HOLE3 HOLE4

MARK1 MARK2 MARK3

GND
BGND

102,±10%
1206
C1

EARTH

1MΩ
1206
R2

EARTH EARTH EARTH EARTH 102,±10%
1206
C2

EARTHGND

1MΩ
1206
R3

102,±10%
1206
C4

EARTHGND

1MΩ
1206
R5

3.3V_Brake
12V_Brake

GND

Brake_Ctrl

MT_VCC

BGND

U_07
07. Brake_Discharge.SchDoc

GND
BGND

VCC_SYS

VCC_SYSMT_VCC

VCC_SYS

MT_VCC

BGND

VCC_12V

AGND
AGND

:大电流地

:运放的模拟信号地

:数字信号地

BGND

GND

AGND

AGND

ADC-Ubus

ADC-UbusMT-FAULT

BRAKE HALL_U
HALL_V
HALL_W

PHASE_A
PHASE_B
PHASE_Z

5V_QEI
3V3_QEI

U_08
08. QEI_AM26LS32AI.SchDoc

1
2
3

J12

CON3

1
2
3

J7

CON3

1
2
3

J6

CON3

H/U-U
H/U-V
H/U-W

ADC-UU
ADC-UV
ADC-UW

HALL-W

HALL-U
HALL-V

UU

HU

UV

HV

UW

HW

H/U-U H/U-V H/U-W
HALL-WHALL-U HALL-V

ADC-UU ADC-UV ADC-UW

1
2

J13

CON2

MT-FAULT

BRAKEGND
MT-F
GND

相电压和霍尔信号二选一

错误输出和刹车控制接口

VCC_3V3
VCC_5V

!!注意RT上是否有分AGND？

QEI-Z

QEI-Z

QEI-Z/Brake

QEI-Z/Brake 1
2
3

J15

CON3

QEI-Z
QZ

BRA

QC

M1

ZY QC

MARK4

HPM Logo

PCB：共地点靠近电源
负端端或大电解电容的
负端

PCB注意事项：
1. 
有两个地，一个BGND是大电流的地，一个GND是MCU的小电流数字地，两者
要做好分割，共地点0欧姆电阻放置在电源输入端；
2. 
该板为低压大功率驱动板，最大电流50A，注意走线宽度，回流路径尽量短；
3. 采样电阻两端拉出来的走线是类差分线，走线尽量短；
4. MOS管和前级驱动MP1907走线尽量短；

PIC101 PIC102 

COC1 

PIC201 PIC202 

COC2 

PIC401 PIC402 

COC4 

PIHOLE101 

COHOLE1 

PIHOLE201 

COHOLE2 

PIHOLE301 

COHOLE3 

PIHOLE401 
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PIJ601 

PIJ602 
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COJ6 
PIJ701 

PIJ702 
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COJ7 
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PIJ1202 

PIJ1203 

COJ12 

PIJ1301 

PIJ1302 

COJ13 
PIJ1501 

PIJ1502 

PIJ1503 

COJ15 

COM1 

PIMARK100 

COMARK1 
PIMARK200 

COMARK2 
PIMARK300 

COMARK3 

COMARK4 

PIR101 PIR102 

COR1 

PIR201 PIR202 

COR2 
PIR301 PIR302 

COR3 
PIR501 PIR502 

COR5 
COUR1 

NLADC0Ubus 

PIJ601 

NLADC0UU 

PIJ701 

NLADC0UV 

PIJ1201 

NLADC0UW 

PIC101 

PIR101 

PIR201 
PIJ1503 

NLBRAKE 

PIC102 PIC202 PIC402 PIHOLE101 PIHOLE201 PIHOLE301 PIHOLE401 

PIR202 PIR302 PIR502 

PIC201 PIC401 

PIJ1302 

PIR102 

PIR301 PIR501 

PIJ602 

NLH0U0U 

PIJ702 

NLH0U0V 

PIJ1202 

NLH0U0W 

PIJ603 

NLHALL0U 

PIJ703 

NLHALL0V 

PIJ1203 

NLHALL0W 

PIJ1301 

NLMT0FAULT 

PIMARK100 PIMARK200 PIMARK300 

PIJ1501 

NLQEI0Z 

PIJ1502 

NLQEI0Z0Brake 
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200KΩ,±0.1%
R7

103,±10%
0603
C9

0805
102,±10%,100V,X7R

C5

BZX384-C11
SOD-323

2
2

1
1

D3

MT_VCC

200KΩ,±0.1%
R6

MT_VCC_FB

MT_VCC

AGND

短路使用

（1）、电源输入和总线电压检测

（2）、VBAT转12V

(3)、12V转5.0V

默认不焊接

GND

T23.3V
3.3V

GND GND

3V3_ALL

106,10V
0805
C20

10μF,6.3V
0603
C24

104.±10%
0603

C23 VCC_SYS104,±10%
0603

C21

36V

VCC_MCU=3.3V时，最大可采69.3V

30KΩ,±0.5%
R13

GND

GND

GND

12V_ALL
T1 12V

12V

GND
10KΩ,±1%
0603

R15

1000pF,±5%
0402
C15

1
2

LMBR160FT1G
SOD123-FL
D5

GND GND

20KΩ,±0.5%
0603

R14

220μF,63V
C6

120KΩ,±1%
0603
R11 VIN=14V，Ven=2V

560KΩ,±1%
R12

12V_ALL

12V_ALL

GND

5V

VIN3

A
D

J/
G

N
D

1

VOUT 2

4

SPX1117M3-L-5-0

U2

104.±10%
0603

C18

GND

5V_SPX1117

GND

104.±10%
0603

C17
T3
5V

5V_SPX1117

GND

100KΩ,±0.1%
0603

R18

0402
0.01μF,±10%

C22

GND

(4)、5V转3.3V

1
2

SMDJ48CA
DO-214AB
D1

4

5
1
2
3

PSMN011-80YS
SOT669
Q1

1000pF,±5%
0402
C10

MT_VCC

0.1μF±10%,100V
0805

C8

104,±10%
0603

C11

0603
104,50V

C13

200KΩ
R8

106,10V
0805
C19

21

SM360A,3A/60V

D4

AGND

BGND

VCC_MCU=5.0V时，最大可采105V

1
2

J1

CON2

+
-

VOUT 5VIN1

BYP 4G
N

D
2

EN3

ZL6205A33TS5,SOT-23-5U3

220μF,63V
C7

0.1μF,100V
0805

C14

JP1

0Ω
0603

R16

0Ω
0603

R17

0Ω

R10

5V_SPX1117

1
2

J10

CON2

3V3
VCC

3V3_ALL5V_ALL

1
2

LMBR160FT1G
SOD123-FL
D2

1
2

LMBR160FT1G
SOD123-FL
D12

VCC_SYS

VCC_SYS

BGND

0603QRC,红色

LED1

1KΩ,0.1%0603R20 GNDVCC_SYS

PWR

VCC
5V0 1

2

J2

CON2

1
2

5.08-02P

J3

GNDGND

1
2
3

J5

CON3

GNDGND
GND
GND

4.7KΩ,±1%
R4

0603
104,50V

C3

100μF,25V
C26

GND

100KΩ,±0.1%
0603

R19
105,±10%
0603

C25

10KΩ,±0.5%
R9

1
2

LMBR160FT1G
SOD123-FL
D6

2.2uF,100V
1206

C40
2.2uF,100V
1206

C38
10uF,25V
1206

C12

10uF,25V
1206

C16

220μF,63V
C64

220μF,63V
C65

SP73-470K,SMD

L1

1

J16
CON1

-

SW 5EN7

NC 2
FB 1

GND8
TM6

VIN3 BST 4

EX
P_

PA
D

9

MP9487GN-Z,SOIC-8EDPU1
1A，1MHz，100V

PCB：
1. 该部分电路靠近MCU端
2. 若电源线走很长，则R6分布在电源端，R9等分布在MCU端

PCB：
JP1 封装焊盘要手动改大

PCB：
J1/J16封装焊盘要手动改
为7mm的圆焊盘

PIC301 

PIC302 COC3 

PIC501 

PIC502 

COC5 PIC601 

PIC602 

COC6 
PIC701 

PIC702 

COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 

COC9 PIC1001 

PIC1002 

COC10 

PIC1101 PIC1102 
COC11 

PIC1201 

PIC1202 

COC12 

PIC1301 

PIC1302 COC13 

PIC1401 

PIC1402 
COC14 

PIC1501 

PIC1502 COC15 

PIC1601 

PIC1602 

COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 

PIC1802 

COC18 
PIC1901 

PIC1902 

COC19 
PIC2001 

PIC2002 

COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 

PIC2202 

COC22 PIC2301 

PIC2302 

COC23 
PIC2401 

PIC2402 

COC24 

PIC2501 

PIC2502 

COC25 

PIC2601 

PIC2602 

COC26 

PIC3801 

PIC3802 
COC38 

PIC4001 

PIC4002 
COC40 

PIC6401 

PIC6402 

COC64 
PIC6501 

PIC6502 

COC65 

PID101 

PID102 
COD1 

PID201 

PID202 COD2 

PID301 

PID302 
COD3 

PID401 PID402 

COD4 

PID501 

PID502 COD5 

PID601 

PID602 COD6 

PID1201 

PID1202 COD12 

PIJ101 

PIJ102 

COJ1 

PIJ201 

PIJ202 

COJ2 

PIJ301 

PIJ302 

COJ3 

PIJ501 

PIJ502 

PIJ503 

COJ5 

PIJ1001 

PIJ1002 

COJ10 

PIJ1601 

COJ16 

PIJP101 PIJP102 

COJP1 

PIL101 PIL102 

COL1 

PILED101 PILED102 

COLED1 

PIQ101 

PIQ102 

PIQ103 

PIQ104 
PIQ105 

COQ1 

PIR401 

PIR402 
COR4 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 PIR1002 

COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 

COR12 

PIR1301 

PIR1302 

COR13 
PIR1401 

PIR1402 

COR14 

PIR1501 

PIR1502 

COR15 

PIR1601 PIR1602 
COR16 

PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 

COR18 

PIR1901 

PIR1902 

COR19 

PIR2001 PIR2002 
COR20 

PIT101 

COT1 

PIT201 

COT2 

PIT301 
COT3 

PIU101 

PIU102 

PIU103 PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

COU1 

PIU201 
PIU202 

PIU203 

PIU204 

COU2 

PIU301 

PIU302 
PIU303 PIU304 

PIU305 

COU3 

PIJ1001 

PIR1602 PIT201 PO3V30ALL 

PIC2001 PIC2102 

PIJ201 

PIR1702 PIR1801 PIT301 
PIU301 

PO5V0ALL 

PIC1601 PIC1702 

PIR1002 

PIU203 

PO12V0ALL 

PIC1002 
PID1201 

PIR901 POAGND 

PIC602 PIC702 PIC801 

PIC902 

PIC6402 PIC6502 

PID301 
PIJ1601 

PIJP102 

PIQ101 

PIQ102 

PIQ103 PIR801 POBGND 

PIC1202 PIC1301 PIC1401 

PIC1501 

PIC1602 PIC1701 PIC1802 PIC1902 
PIC2002 PIC2101 PIC2202 PIC2302 PIC2402 

PIC2502 

PIC2602 PIC3801 PIC4001 
PID601 

PIJ501 

PIJ502 

PIJ503 

PILED102 

PIR1402 

PIR1502 

PIR1902 

PIU108 

PIU109 

PIU201 PIU302 

POGND 

PIC501 PIC601 PIC701 PIC802 PIC6401 PIC6501 
PID102 

PID401 

PIJ101 PIJ301 

PIR602 
PIR702 

POMT0VCC 

PIC301 
PIR402 

PIC302 

PIC1201 PIC1302 PIC2601 

PIL102 PIR1001 PIR1201 
PIT101 

PIC502 PID101 
PIJ102 PIJ302 

PIJP101 

PIQ105 

PIC901 PID302 
PIQ104 
PIR701 

PIR802 PIC1001 

PID201 

PID1202 

PIR601 
PIR902 

POMT0VCC0FB 

PIC1101 PIU104 PIC1102 

PID602 

PIL101 

PIU105 

PIC1402 PIC3802 PIC4002 

PID402 

PID502 
PIR1102 PIU103 

PIC1502 

PID501 
PIR1101 

PIR1401 

PIU106 

PIU107 

PIC1801 PIC1901 

PIR1701 

PIU202 

PIU204 

PIC2201 

PIU304 

PIC2301 PIC2401 

PIR1601 PIU305 

PIC2501 
PIR1802 
PIR1901 

PIU303 

PILED101 PIR2002 

PIR401 PIR1302 

PIR1501 

PIU101 PIR1202 
PIR1301 PIU102 

PID202 

PIJ202 

PIJ1002 

PIR2001 

POVCC0SYS 

PO3V30ALL 
PO5V0ALL 

PO12V0ALL 

POAGND POBGND 

POGND 

POMT0VCC 

POMT0VCC0FB 

POVCC0SYS 
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A4

1K,0.1%
0603

R65

1K,0.1%
0603

R66

1K,0.1%
0603

R67

4.7KΩ
0603

R63

472,±10%
C55

AGND

AGND

AGND

AGND

VCC_LMV331VCC_LMV331

4.7μF,10VC54

MT_FAULT

10KΩ,±1%
0603

R62

1

3
4V

+
5

V-
2

LMV331TP-TR
U6

104,50V

0603C53

T12
MT_F

2ERJVC-3.81-3P

1
2
3

J9

比较器

VCC_LMV331 VCC_LMV331 Supply Range:1.8V to 5.5V

AGND

VCC_MTVDD_MP1907

MT_I
PWM_H
PWM_L
V_Phase BGND

MT

U_04
04. M_Driver_MP1907_Dual MOS.SchDoc

MT_IU

BGND

MT_IV
BGND

MT_IW
BGND

MT_VCC

MT_VCC

PWM_UH
PWM_UL
MT_UU

AGND

VCC_MTVDD_MP1907

MT_I
PWM_H
PWM_L
V_Phase BGND

MT

U_05
04. M_Driver_MP1907_Dual MOS.SchDoc

AGND

VCC_MTVDD_MP1907

MT_I
PWM_H
PWM_L
V_Phase BGND

MT

U_06
04. M_Driver_MP1907_Dual MOS.SchDoc

PWM_VH
PWM_VL
MT_UV

PWM_WH
PWM_WL
MT_UW

MT_IU

MT_IV

MT_IW

MT_IU

MT_IV

MT_IW

VDD_MP1907

AGND

AGND

AGND

BGND

GND GND

U
V
W

1K,0.1%
0603

R64

1
2
3

2EDGR/2EDGK-5.08-03P-14-00AH

J4 PCB：
J9 
封装焊盘要手动改为7mm
的圆焊盘

PIC5301 PIC5302 

COC53 

PIC5401 PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIJ401 

PIJ402 

PIJ403 

COJ4 

PIJ901 

PIJ902 

PIJ903 

COJ9 

PIR6201 

PIR6202 
COR62 

PIR6301 

PIR6302 
COR63 

PIR6401 PIR6402 

COR64 

PIR6501 PIR6502 

COR65 

PIR6601 PIR6602 

COR66 

PIR6701 PIR6702 

COR67 

PIT1201 

COT12 

PIU601 

PIU602 
PIU603 

PIU604 

PIU605 COU6 

PIC5301 

PIC5401 

PIC5501 

PIR6402 

PIU602 

POBGND 

POGND 

PIR6502 

NLMT0IU POMT0IU 

PIR6602 

NLMT0IV 
POMT0IV 

PIR6702 

NLMT0IW POMT0IW 

POMT0VCC 

PIC5402 

PIR6201 
PIR6401 

PIU601 

PIC5502 PIR6501 

PIR6601 

PIR6701 

PIU603 

PIJ401 PIJ901 

PIJ402 PIJ902 

PIJ403 PIJ903 

PIR6301 

PIT1201 PIU604 POMT0FAULT 

POPWM0WH 

POPWM0VH 

POPWM0UH 

POPWM0WL 

POPWM0VL 

POPWM0UL 

POMT0UW 

POMT0UV 

POMT0UU 

PIC5302 

PIR6202 PIR6302 

PIU605 

POVCC0LMV331 

POVDD0MP1907 

POBGND 

POGND 

POMT0FAULT 

POMT0IU 

POMT0IV 

POMT0IW 

POMT0UU 

POMT0UV 

POMT0UW 

POMT0VCC 

POPWM0UH 
POPWM0UL 

POPWM0VH 
POPWM0VL 

POPWM0WH 
POPWM0WL 

POVCC0LMV331 

POVDD0MP1907 
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1nF/2KV
C56

BZT52C18S

12
D7

1N414812D8

1N414812D10

BZT52C18S

12
D11

10ΩR70

AGND

VCC_MT

VDD_MP1907

MT_I

PWM_H
PWM_L

10ΩR76

105,±10%
C572.2RR71104,50V

0603

C58

VDD_MP1907

AGND

V_Phase

1000pF,±5%
0402
C59

200KΩ,±0.1%
R72

10KΩ,±0.5%
R75

4

5
1 2 3

PS
M

N
1R

4-
40

Y
LD

Q2

4

5
1 2 3

PS
M

N
1R

4-
40

Y
LD

Q4

Supply Range:4.5V to 18V

BGND

BGND

BGND 相电压采集

电机驱动

T13 P_H

T15 P_L

T14 UU

4

5
1 2 3

PS
M

N
1R

4-
40

Y
LD

Q3

4

5
1 2 3

PS
M

N
1R

4-
40

Y
LD

Q5

1
2

BZX384-C5V1,SOD-323
D9

BVS-A-R001
R77

47Ω
R69

47Ω
R68

47Ω
R74

47Ω
R73

BGND

MT_U MT

10KΩ,±1%0603R61

前级默认使能

BGND

分布在MCU端

VDD_MP1907

VDD1
INH7
INL8

VSS9

BST 3
DRVH 4

SW 5
DRVL 10EN6

NC 2EP
A

D
11

MP1907GQ–Z,QFN10 (3 x 3 mm)

U7

PCB：
MOS管需要放置在PCB的同一
面，且预留散热片的位置

PCB:采样电阻两端单独走线到
运放，走线尽量短

PCB：
靠近MOS管放置

PIC5601 

PIC5602 

COC56 

PIC5701 PIC5702 

COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 

COC59 

PID701 PID702 

COD7 
PID801 PID802 

COD8 

PID901 

PID902 
COD9 

PID1001 PID1002 
COD10 

PID1101 PID1102 

COD11 

PIQ201 PIQ202 PIQ203 
PIQ204 

PIQ205 COQ2 

PIQ301 PIQ302 PIQ303 
PIQ304 

PIQ305 COQ3 

PIQ401 PIQ402 PIQ403 
PIQ404 

PIQ405 
COQ4 

PIQ501 PIQ502 PIQ503 
PIQ504 

PIQ505 COQ5 
PIR6101 PIR6102 

COR61 

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 

PIT1301 

COT13 

PIT1401 

COT14 
PIT1501 

COT15 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

PIU709 

PIU7010 

PIU7011 

COU7 

PIC5902 PID901 PIR7501 POAGND 

PIC5602 

PIC5801 

PIR7701 

PIU709 

PIU7011 

POBGND 

PIC5701 PID701 

PIQ201 PIQ202 PIQ203 PIQ301 PIQ302 PIQ303 

PIQ405 PIQ505 
PIR7202 

PIU705 

NLMT0U 
POMT 

PIC5601 
PIQ205 PIQ305 

POVCC0MT 

PIC5702 PIR7101 

PIC5901 PID902 
PIR7201 
PIR7502 

PIT1401 POV0Phase 

PID702 PID801 

PIR6802 PIR6902 
PIR7002 

PID802 

PIR7001 

PIU704 

PID1001 

PID1102 

PIR7302 PIR7402 

PIR7602 

PID1002 

PIR7601 

PIU7010 

PID1101 

PIQ401 PIQ402 PIQ403 PIQ501 PIQ502 PIQ503 

PIR7702 

POMT0I 

PIQ204 

PIR6801 
PIQ304 

PIR6901 

PIQ404 
PIR7301 

PIQ504 
PIR7401 

PIR6102 PIU706 

PIR7102 

PIU703 
PIT1301 PIU707 POPWM0H 
PIT1501 PIU708 POPWM0L 

PIU702 

PIC5802 

PIR6101 

PIU701 

POVDD0MP1907 

POAGND 

POBGND 

POMT 

POMT0I 

POPWM0H 
POPWM0L 

POV0PHASE 

POVCC0MT 

POVDD0MP1907 

鲜衣怒马
MT_I产生3路电流：IU、IV、IW



productName productModel产品名称 产品型号

图纸描述设计人员 设计日期 <设计日期>

审核人员 审核日期 <审核人员>

<图纸描述>图纸名称 <图纸名称>

图纸版本 <图纸版本>第 5 张 / 共 8 张
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上海先楫半导体科技有限公司
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<审核日期>

修改日期 修改内容

1

2

3

#

A4

IU
BGND

AGND

AGND

IV

IW

AGND

AGND

AGND

AGND

AGND

1KΩ,0.1%0603R45

1KΩ,0.1%0603R47

1KΩ,0.1%
0603R50

1KΩ,0.1%
0603R52

1KΩ,0.1%
0603R55

1KΩ,0.1%
0603R57

10KΩ,±1%
0603

R44

10KΩ,±1%
0603

R48

10KΩ,±1%
0603

R49

10KΩ,±1%
0603

R53

10KΩ,±1%
0603

R54

10KΩ,±1%
0603

R58

10KΩ,±1%
0603

R59

10KΩ,±1%
0603

R60

104,50V
0603

C52
104,50V
0603

C51

27pF,±5%
0402

C41

104,50V
0603

C43

27pF,±5%

0402

C44

27pF,±5%

0402

C47

27pF,±5%
0402

C45

27pF,±5%
0402

C48

27pF,±5%

0402

C50

10Ω
0603

R46

10Ω
0603

R51

10Ω
0603

R56

103,±10%
0603

C42

103,±10%
0603

C46

103,±10%
0603

C49

BGND

BGND

VCC_TP2412

VCC_TP2412

MT_IU

MT_IV

MT_IW

T11 Vref

AGND AGND

VCC_TP2412 VCC_TP2412

跟随器输出参考电压

VDD_TP2412/2

接采样电阻两端

BGNDBGND

MT_IU
MT_IV
MT_IW

MT_IU
MT_IV
MT_IW

Supply Range:2.7V to 36V

3

2
1

V
+

4
V-

11

TP2274-TR
U5A

5

6
7

TP2274-TR

U5B

10

9
8

TP2274-TR

U5C

12

13
14

TP2274-TR

U5D

T9 IV

T8 IU

T10IW

GND

0Ω

R21

AGND

PCB：
采样电阻的三对走线要尽量
短

PCB：共地点靠近芯片
U5A地引脚

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 

PIR2101 PIR2102 
COR21 

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 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 

COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 

PIR6002 
COR60 

PIT801 

COT8 

PIT901 

COT9 

PIT1001 

COT10 

PIT1101 

COT11 

PIU501 

PIU502 

PIU503 

PIU504 

PIU5011 

COU5A 

PIU505 

PIU506 

PIU507 

COU5B 

PIU508 

PIU509 

PIU5010 

COU5C 

PIU5012 

PIU5013 

PIU5014 

COU5D 

PIC4202 
PIC4301 

PIC4602 

PIC4902 

PIC5101 

PIC5201 

PIR2102 

PIR6001 

PIU5011 
POAGND 

PIR4501 

PIR5001 

PIR5501 

POBGND 

PIR2101 

PIR4701 

NLMT0IU 
POMT0IU 

PIR5201 

NLMT0IV 
POMT0IV 

PIR5701 

NLMT0IW POMT0IW 

PIC4101 

PIR4402 

PIR4502 PIU502 

PIC4102 

PIR4401 

PIR4601 PIU501 PIC4201 PIR4602 PIT801 POIU 

PIC4401 

PIC4701 

PIC5001 

PIC5102 

PIR4802 

PIR5302 

PIR5802 

PIT1101 PIU5013 

PIU5014 

PIC4402 

PIR4702 

PIR4801 

PIU503 

PIC4501 

PIR4902 

PIR5002 PIU506 

PIC4502 

PIR4901 

PIR5101 PIU507 PIC4601 PIR5102 
PIT901 POIV 

PIC4702 

PIR5202 

PIR5301 

PIU505 

PIC4801 

PIR5402 

PIR5502 PIU509 

PIC4802 

PIR5401 

PIR5601 PIU508 PIC4901 PIR5602 PIT1001 POIW 

PIC5002 

PIR5702 

PIR5801 

PIU5010 

PIC5202 

PIR5901 
PIR6002 PIU5012 

PIC4302 

PIR5902 

PIU504 

POVCC0TP2412 

POAGND 
POBGND 

POIU 

POIV 

POIW 

POMT0IU 
POMT0IV 
POMT0IW 

POVCC0TP2412 

鲜衣怒马
放大3路电流
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图纸描述设计人员 设计日期 <设计日期>

审核人员 审核日期 <审核人员>

<图纸描述>图纸名称 <图纸名称>
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修改日期 修改内容

1

2

3

#

A4

5V_MotorPort

GND
3.3V_MotorPort

UH_PWM
VH_PWM
WH_PWM
ADC_IU
ADC_IW

H-U/UU
H-V/UV
H-W/UW

3.3V_MotorPort
GND

5V_MotorPort

UL_PWM
VL_PWM
WL_PWM
ADC_IV

QEI-A

UH_PWM
VH_PWM
WH_PWM

UL_PWM
VL_PWM
WL_PWM

ADC_IU
ADC_IW

ADC_IV
ADC_Ubus

3.3V_MotorPort
5V_MotorPort

GND

ADC_Ubus

HALL-W/UW
HALL-V/UV
HALL-U/UV

MotorPort

12
34
56
78
910

1112
1314
1516
1718
1920

2.54mm,2×10

J8

QEI-Z QEI-Z/BrakeQEI-B QEI-B
QEI-A

3.3V
DGND

A-Ubus
A-IV

P-WL
P-VL
P-UL

HW/UW
HV/UV
HU/UU

AGND

AGNDAGND

5V
AGND
A-IW
A-IU
P-WH
P-VH
P-UH
QZ
QB
QAPIJ801 PIJ802 

PIJ803 PIJ804 

PIJ805 PIJ806 

PIJ807 PIJ808 

PIJ809 PIJ8010 

PIJ8011 PIJ8012 

PIJ8013 PIJ8014 

PIJ8015 PIJ8016 

PIJ8017 PIJ8018 

PIJ8019 PIJ8020 

COJ8 

PIJ8020 

PO303V0MotorPort 

PIJ8019 

PO5V0MotorPort 

PIJ8013 
NLADC0IU 

POADC0IU PIJ8014 
NLADC0IV 

POADC0IV 
PIJ8015 

NLADC0IW POADC0IW PIJ8016 
NLADC0Ubus POADC0Ubus 

PIJ8017 

POAGND 

PIJ8018 

POGND 

PIJ802 
NLH0U0UU POHALL0U0UV 

PIJ804 
NLH0V0UV 

POHALL0V0UV 
PIJ806 

NLH0W0UW 
POHALL0W0UW 

PIJ801 
NLQEI0A POQEI0A 

PIJ803 
NLQEI0B 

POQEI0B 
PIJ805 

NLQEI0Z 
POQEI0Z0Brake 

PIJ807 
NLUH0PWM POUH0PWM PIJ808 

NLUL0PWM POUL0PWM 
PIJ809 

NLVH0PWM POVH0PWM PIJ8010 
NLVL0PWM POVL0PWM 

PIJ8011 
NLWH0PWM 

POWH0PWM PIJ8012 
NLWL0PWM 

POWL0PWM 

PO303V0MOTORPORT 
PO5V0MOTORPORT 

POADC0IU POADC0IV 
POADC0IW POADC0UBUS 

POAGND 
POGND 

POHALL0U0UV 
POHALL0V0UV 
POHALL0W0UW 

POQEI0A 
POQEI0B 
POQEI0Z0BRAKE 
POUH0PWM POUL0PWM 
POVH0PWM POVL0PWM 
POWH0PWM POWL0PWM 



productName productModel产品名称 产品型号

图纸描述设计人员 设计日期 <设计日期>

审核人员 审核日期 <审核人员>

<图纸描述>图纸名称 <图纸名称>

图纸版本 <图纸版本>第 7 张 / 共 8 张

7.<图纸名称>

上海先楫半导体科技有限公司
<设计人员>

<审核日期>

修改日期 修改内容

1

2

3

#

A4

G1

D
3

S
2

2N7002KT1G

Q8
MOSFET-N3

10KΩ,±0.5%
R79

3.3V_Brake
12V_Brake

GND

3.3V_Brake
12V_Brake

GND

10KΩ,±0.5%
R78

Brake_Ctrl

GND

MT_VCC MT_VCC

MT_VCC

T16

B_P

200KΩ,±0.1%

R80

10nF
C60

10ΩR81

4

5
1 2 3 PSMN011-80YS

Q7
MOSFET-80YS

BGND

BGNDBGND

3.3V_Brake

12V_Brake

外接大功率电阻，刹车电阻
200KΩ,±0.1%
R82

1
2

2ERJVC-3.81-2P,THT

J11

PCB:
1. 接口靠近板边放置，走线尽量短
2. 
该部分电路放置在大小电流共地点
处 

PIC6001 

PIC6002 
COC60 

PIJ1101 

PIJ1102 

COJ11 

PIQ701 PIQ702 PIQ703 
PIQ704 

PIQ705 
COQ7 

PIQ801 

PIQ802 

PIQ803 
COQ8 

PIR7801 

PIR7802 
COR78 

PIR7901 

PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 

COR81 

PIR8201 

PIR8202 
COR82 

PIT1601 

COT16 

PIR7902 

PO303V0Brake 

PIR7802 

PO12V0Brake 

PIQ701 PIQ702 PIQ703 
PIR8002 

POBGND 

PIC6002 

PIQ802 

POGND 

PIJ1102 

PIR8202 

POMT0VCC 

PIC6001 PIQ801 PIR8102 

PIJ1101 

PIQ705 

PIR8201 
PIT1601 

PIQ704 PIQ803 

PIR7801 

PIR8001 PIR7901 
PIR8101 POBrake0Ctrl 

PO303V0BRAKE 
PO12V0BRAKE 

POBGND 

POBRAKE0CTRL 

POGND 
POMT0VCC 

鲜衣怒马
刹车、制动



productName productModel产品名称 产品型号

图纸描述设计人员 设计日期 <设计日期>

审核人员 审核日期 <审核日期>

<图纸描述>图纸名称 <图纸名称>

图纸版本 <图纸版本>

<设计人员>

<审核人员>

修改日期 修改内容

1

2

3

#

8.<图纸名称>

第 8 张 / 共 8 张 A3
上海先楫半导体科技有限公司

Red 1

Green 2

Blue 3

Monitor ID2 4

Monitor ID1 12

Monitor ID0 11

GND 5

NC 9

Sync GND 10

HSync 13

Red GND 6

Green GND 7

Blue GND 8

NC 15

VSync 14

SHELD16
SHELD17

DB15,90°

J14

1B1 1A2
1Y 3

G4

2Y 52A6
2B7

GND 8

3B9 3A10
3Y 11

G12

4Y 134A14
4B15

VCC 16

AM26LS32AIDR,SOIC-16

U4

QA+
QA-

QB-
QB+

QZ-

QZ+

HU

HV
HW

GND

5V_QEI

5V_QEI
GND

GND

10KΩ,±1%
0603

R22

22Ω
0603

R23

220pF,±5%
C27

22Ω0603R24

220pF,±5%
C28

GND

10KΩ,±1%
0603

R25 22Ω0603R26

220pF,±5%
C31

22Ω0603R30

220pF,±5%
C32

GND

10KΩ,±1%
0603

R31 22Ω0603R32

220pF,±5%
C33

22Ω0603R36

220pF,±5%
C34

GND

5V_QEI

5V_QEI

5V_QEI GND

10KΩ,±1%
0603

R37

5V_QEI 3V3_QEI

GND

106,10V 0805C36
104,±10% 0603C35

GND

10KΩ,±1%
0603

R38

220pF,±5%
C37

GND

10KΩ,±1%
0603

R41

5V_QEI

10KΩ,±1%
0603

R42

220pF,±5%
C39

GND

10KΩ,±1%
0603

R84

5V_QEI

10KΩ,±1%
0603

R85

220pF,±5%
C61

GND

H_U1

H_V1

H_W1

PHASE_A

PHASE_B

PHASE_Z

106,10V
0805

C30
104,±10%
0603

C29
5V_QEI

5V_QEI

1
2
3
4
5

J21

CON5

5V_QEI
GND

106,10V
0805

C63

DB15电机传感器接口-差分编解码信号

GND
5V

Q-A
Q-B
Q-Z

10K,±5%

1234

8765

R881 2V
14

G
7

SN74LV04APWR
U8A

3 4

SN74LV04APWR

U8B

5 6

SN74LV04APWR

U8C

13 12

SN74LV04APWR

U8D

11 10

SN74LV04APWR

U8E

9 8

SN74LV04APWR

U8F

0Ω
R90

1
2
3
4
5

J22

CON5

5V_QEIGND
5V

H-U
H-V

H-W

106,10V 0805C69

HU
HV
HW

HALL_W

3V3_QEI

HALL_U

HALL_V

GND

22Ω
0603

R40

220pF,±5%
C62

GND

22Ω
0603

R83

220pF,±5%
C67

GND

22Ω
0603

R89

220pF,±5%
C68

GND22Ω
0603

R86

22Ω
0603

R93

22Ω
0603

R94

22Ω
0603

R39

22Ω
0603

R43

22Ω
0603

R87

2 1
3

PE
SD

5V
2S

2U
T

SOT-23
ESD1

2 1
3

PE
SD

5V
2S

2U
T

SOT-23
ESD2

2 1
3

PE
SD

5V
2S

2U
T

SOT-23
ESD3

0ΩR35
0ΩR34
0ΩR33
0ΩR29
0ΩR28
0ΩR27

2 1
3

PE
SD

5V
2S

2U
T

SOT-23
ESD4

2 1
3

PE
SD

5V
2S

2U
T

SOT-23
ESD5

2 1
3

PESD5V2S2UT
SOT-23

ESD6

2 1
3

PESD5V2S2UT
SOT-23

ESD7

2 1
3

PESD5V2S2UT
SOT-23

ESD8

QA_P
QA_N

QB_N
QB_P

QZ_N
QZ_P

0Ω
R91

0Ω
R92

0Ω0603R98

0Ω0603R95

0Ω0603R96

0Ω0603R97

0Ω0603R99
0Ω0603R100

0Ω
R101

0Ω
R102

0Ω
R103

2 1
3

PESD5V2S2UT
SOT-23

ESD9

PHASE_Z

PHASE_B

PHASE_A

EARTH
GND

GND

GND

GND

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 

PIC3901 

PIC3902 
COC39 

PIC6101 

PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 PIC6302 

COC63 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 PIC6902 

COC69 

PIESD101 PIESD102 

PIESD103 
COESD1 

PIESD201 PIESD202 

PIESD203 
COESD2 

PIESD301 PIESD302 

PIESD303 
COESD3 

PIESD401 PIESD402 

PIESD403 
COESD4 

PIESD501 PIESD502 

PIESD503 
COESD5 

PIESD601 PIESD602 

PIESD603 

COESD6 
PIESD701 PIESD702 

PIESD703 

COESD7 

PIESD801 PIESD802 

PIESD803 

COESD8 
PIESD901 PIESD902 

PIESD903 

COESD9 

PIJ1401 

PIJ1402 

PIJ1403 

PIJ1404 

PIJ1405 

PIJ1406 

PIJ1407 

PIJ1408 

PIJ1409 

PIJ14010 

PIJ14011 

PIJ14012 

PIJ14013 

PIJ14014 

PIJ14015 

PIJ14016 

PIJ14017 

COJ14 

PIJ2101 

PIJ2102 

PIJ2103 

PIJ2104 

PIJ2105 

COJ21 

PIJ2201 

PIJ2202 

PIJ2203 

PIJ2204 

PIJ2205 

COJ22 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 

COR25 
PIR2601 PIR2602 

COR26 

PIR2701 PIR2702 
COR27 

PIR2801 PIR2802 
COR28 

PIR2901 PIR2902 
COR29 

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 
PIR8301 PIR8302 

COR83 

PIR8401 

PIR8402 

COR84 

PIR8501 PIR8502 
COR85 

PIR8601 PIR8602 

COR86 

PIR8701 PIR8702 
COR87 

PIR8801 PIR8802 PIR8803 PIR8804 

PIR8805 PIR8806 PIR8807 PIR8808 

COR88 

PIR8901 PIR8902 
COR89 

PIR9001 

PIR9002 

COR90 
PIR9101 

PIR9102 

COR91 
PIR9201 

PIR9202 

COR92 

PIR9301 PIR9302 

COR93 

PIR9401 PIR9402 
COR94 

PIR9501 PIR9502 
COR95 

PIR9601 PIR9602 
COR96 

PIR9701 PIR9702 
COR97 

PIR9801 PIR9802 
COR98 

PIR9901 PIR9902 
COR99 
PIR10001 PIR10002 
COR100 

PIR10101 

PIR10102 

COR101 
PIR10201 

PIR10202 

COR102 
PIR10301 

PIR10302 

COR103 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

COU4 

PIU801 PIU802 

PIU807 

PIU8014 

COU8A 

PIU803 PIU804 

COU8B 

PIU805 PIU806 

COU8C 

PIU8012 PIU8013 

COU8D 

PIU8010 PIU8011 

COU8E 

PIU808 PIU809 

COU8F 

PIC3502 

PIC3601 

PIU8014 

PO3V30QEI 

PIC2902 PIC3001 

PIC6302 

PIC6902 

PIESD602 

PIESD802 

PIJ14013 

PIJ2102 

PIJ2202 

PIR2202 

PIR2502 

PIR3102 

PIR3701 

PIR4101 

PIR8401 

PIR8805 PIR8806 PIR8807 

PIU404 

PIU4016 

PO5V0QEI 

PIJ14016 

PIJ14017 

PIC2701 
PIC2802 

PIC2901 PIC3002 

PIC3101 
PIC3202 

PIC3301 
PIC3402 

PIC3501 

PIC3602 

PIC3701 

PIC3901 

PIC6101 

PIC6201 

PIC6301 

PIC6701 

PIC6801 

PIC6901 

PIESD103 PIESD203 PIESD303 

PIESD403 PIESD503 

PIESD603 PIESD703 

PIESD803 PIESD903 

PIJ1403 

PIJ2101 

PIJ2201 

PIU408 

PIU4012 

PIU4014 

PIU4015 

PIU807 

PIR9402 
NLH0U1 POHALL0U 

PIR8602 
NLH0V1 

POHALL0V 

PIR9302 
NLH0W1 POHALL0W 

PIESD401 PIESD402 

PIESD801 

PIJ1405 

PIJ2203 

PIR10001 

PIR10102 
NLHU 

PIESD501 

PIESD902 

PIJ1409 

PIJ2204 

PIR9801 

PIR10302 

NLHV 

PIESD502 

PIESD901 

PIJ1404 

PIJ2205 

PIR9901 

PIR10202 

NLHW 

PIC2702 
PIR2302 

PIU402 

PIC2801 
PIR2402 

PIU401 

PIC3102 PIR2602 

PIU406 

PIC3201 
PIR3002 

PIU407 

PIC3302 
PIR3202 

PIU4010 

PIC3401 
PIR3602 

PIU409 

PIC3702 PIR3802 PIU801 

PIC3902 PIR4202 PIU803 

PIC6102 
PIR8502 PIU805 

PIC6202 PIR4002 PIU8013 

PIC6702 PIR8302 PIU8011 

PIC6802 PIR8902 PIU809 

PIESD601 

PIJ2103 

PIR8804 PIR9202 

PIESD701 

PIJ2105 

PIR8802 PIR9002 

PIESD702 

PIJ2104 

PIR8803 PIR9102 

PIJ1406 

PIJ14010 

PIJ14014 

PIJ14015 

PIR3702 
PIR3801 PIR9802 

PIR10301 

PIR3901 PIU8012 PIR4001 

PIR9201 

PIR9502 

PIR4102 
PIR4201 

PIR9902 

PIR10201 

PIR4301 PIU8010 PIR8301 

PIR9101 

PIR9602 

PIR8402 
PIR8501 

PIR10002 

PIR10101 

PIR8601 PIU802 

PIR8701 PIU808 

PIR8801 

PIR8808 

PIR8901 

PIR9001 

PIR9702 

PIR9301 PIU804 

PIR9401 PIU806 

PIR9501 PIU403 

PIR9601 PIU405 

PIR9701 PIU4011 

PIU4013 

PIR3902 
NLPHASE0A 

POPHASE0A 

PIR4302 
NLPHASE0B 

POPHASE0B 

PIR8702 
NLPHASE0Z POPHASE0Z 

PIESD301 

PIJ1401 PIR2701 
NLQA0 

PIESD302 

PIJ14011 PIR2801 
NLQA0 

PIR2401 PIR2802 
NLQA0N 

PIR2201 PIR2301 

PIR2702 
NLQA0P 

PIESD202 

PIJ1402 PIR3301 
NLQB0 

PIESD201 

PIJ14012 PIR3401 
NLQB0 

PIR3001 

PIR3402 

NLQB0N 

PIR2501 PIR2601 PIR3302 

NLQB0P 

PIESD101 

PIJ1407 PIR2901 
NLQZ0 

PIESD102 

PIJ1408 PIR3501 
NLQZ0 

PIR3502 

PIR3601 

NLQZ0N 

PIR2902 

PIR3101 PIR3201 

NLQZ0P 

PO3V30QEI 

PO5V0QEI 

POHALL0U 

POHALL0V 

POHALL0W 

POPHASE0A 

POPHASE0B 

POPHASE0Z 



PAC102 PAC101 COC1 

PAC202 

PAC201 

COC2 

PAC301 PAC302 

COC3 

PAC402 

PAC401 

COC4 

PAC501 PAC502 COC5 
PAC601 

PAC602 

COC6 

PAC701 

PAC702 

COC7 

PAC801 
PAC802 

COC8 

PAC902 PAC901 COC9 

PAC1002 

PAC1001 

COC10 

PAC1102 PAC1101 

COC11 

PAC1202 PAC1201 COC12 

PAC1302 PAC1301 
COC13 

PAC1401 

PAC1402 COC14 
PAC1502 PAC1501 

COC15 

PAC1602 PAC1601 
COC16 PAC1702 PAC1701 

COC17 

PAC1802 

PAC1801 

COC18 

PAC1901 
PAC1902 

COC19 

PAC2001 PAC2002 

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 

PAC3202 PAC3201 

COC32 

PAC3301 PAC3302 COC33 PAC3401 PAC3402 COC34 

PAC3501 PAC3502 COC35 
PAC3601 PAC3602 COC36 

PAC3701 PAC3702 COC37 

PAC3802 PAC3801 

COC38 

PAC3901 PAC3902 COC39 

PAC4002 PAC4001 

COC40 

PAC4101 PAC4102 COC41 PAC4202 
PAC4201 

COC42 

PAC4302 PAC4301 

COC43 

PAC4401 PAC4402 

COC44 

PAC4501 

PAC4502 COC45 

PAC4602 PAC4601 COC46 

PAC4701 PAC4702 COC47 

PAC4801 

PAC4802 COC48 
PAC4902 

PAC4901 

COC49 

PAC5001 

PAC5002 

COC50 
PAC5102 PAC5101 COC51 

PAC5202 PAC5201 COC52 
PAC5302 
PAC5301 COC53 PAC5402 PAC5401 

COC54 

PAC5502 

PAC5501 COC55 

PAC56A02 PAC56A01 COC56A 

PAC56B02 PAC56B01 COC56B 

PAC56C02 PAC56C01 COC56C 

PAC57A02 PAC57A01 

COC57A 

PAC57B02 PAC57B01 

COC57B 

PAC57C02 PAC57C01 

COC57C 

PAC58A02 PAC58A01 

COC58A 

PAC58B02 PAC58B01 

COC58B 

PAC58C02 PAC58C01 

COC58C 

PAC59A02 PAC59A01 

COC59A 

PAC59B02 PAC59B01 

COC59B 

PAC59C02 PAC59C01 

COC59C 

PAC6002 
PAC6001 

COC60 

PAC6101 PAC6102 COC61 

PAC6201 PAC6202 COC62 

PAC6301 
PAC6302 

COC63 

PAC6402 

PAC6401 

COC64 

PAC6502 

PAC6501 

COC65 

PAC6701 PAC6702 COC67 

PAC6801 PAC6802 

COC68 

PAC6901 
PAC6902 

COC69 

PAD102 PAD101 
COD1 

PAD202 

PAD201 
COD2 

PAD302 PAD301 COD3 

PAD402 

PAD401 
COD4 

PAD502 PAD501 

COD5 

PAD602 

PAD601 

COD6 

PAD7A02 PAD7A01 COD7A 

PAD7B02 PAD7B01 COD7B 

PAD7C02 PAD7C01 COD7C 

PAD8A02 PAD8A01 

COD8A 

PAD8B02 PAD8B01 

COD8B 

PAD8C02 PAD8C01 

COD8C 

PAD9A02 PAD9A01 COD9A PAD9B02 PAD9B01 COD9B PAD9C02 PAD9C01 COD9C 

PAD10A02 PAD10A01 

COD10A 

PAD10B02 PAD10B01 

COD10B 

PAD10C02 PAD10C01 

COD10C 

PAD11A02 PAD11A01 COD11A 

PAD11B02 PAD11B01 COD11B 

PAD11C02 PAD11C01 COD11C 

PAD1202 

PAD1201 
COD12 

PAESD101 PAESD102 

PAESD103 

COESD1 

PAESD201 PAESD202 

PAESD203 

COESD2 

PAESD303 

PAESD302 PAESD301 

COESD3 

PAESD401 PAESD402 

PAESD403 

COESD4 

PAESD501 PAESD502 

PAESD503 

COESD5 

PAESD601 

PAESD602 
PAESD603 

COESD6 

PAESD701 

PAESD702 
PAESD703 

COESD7 

PAESD801 

PAESD802 
PAESD803 

COESD8 

PAESD903 
PAESD902 

PAESD901 

COESD9 

PAHOLE101 
COHOLE1 

PAHOLE201 

COHOLE2 

PAHOLE301 
COHOLE3 

PAHOLE401 

COHOLE4 

PAJ101 PAJ102 
COJ1 

PAJ201 

PAJ202 

COJ2 

PAJ301 

PAJ302 

COJ3 

PAJ403 

PAJ402 

PAJ401 

COJ4 

PAJ502 PAJ501 PAJ503 COJ5 

PAJ602 

PAJ601 

PAJ603 

COJ6 

PAJ702 

PAJ701 

PAJ703 

COJ7 PAJ8015 

PAJ8012 

PAJ806 

PAJ808 

PAJ802 

PAJ805 

PAJ8014 

PAJ804 PAJ803 

PAJ8018 

PAJ8010 

PAJ8016 
PAJ8017 

PAJ8013 

PAJ8011 

PAJ809 

PAJ807 

PAJ801 

PAJ8019 PAJ8020 

COJ8 

PAJ903 

PAJ901 

PAJ902 
COJ9 

PAJ1001 

PAJ1002 

COJ10 

PAJ1101 PAJ1102 COJ11 

PAJ1202 

PAJ1201 

PAJ1203 

COJ12 

PAJ1302 PAJ1301 

COJ13 

PAJ14017 PAJ14016 
PAJ14015 

PAJ1409 
PAJ1404 

PAJ14010 
PAJ1405 

PAJ1406 PAJ1407 PAJ1408 
PAJ1403 

PAJ14013 PAJ14014 PAJ14011 

PAJ1401 

PAJ14012 

PAJ1402 

COJ14 

PAJ1503 

PAJ1501 

PAJ1502 

COJ15 

PAJ1601 
COJ16 

PAJ2103 

PAJ2101 

PAJ2102 

PAJ2104 

PAJ2105 

COJ21 

PAJ2203 

PAJ2201 

PAJ2202 

PAJ2204 

PAJ2205 

COJ22 

PAJP102 PAJP101 
COJP1 

PAL102 

PAL101 
COL1 

PALED102 

PALED101 

COLED1 

COM1 
PAMARK100 

COMARK1 

PAMARK200 

COMARK2 

PAMARK300 

COMARK3 

COMARK4 

PAQ101 

PAQ102 

PAQ103 

PAQ104 

PAQ105 COQ1 

PAQ2A01 

PAQ2A02 

PAQ2A03 

PAQ2A04 

PAQ2A05 COQ2A 

PAQ2B01 

PAQ2B02 

PAQ2B03 

PAQ2B04 

PAQ2B05 
COQ2B 

PAQ2C01 

PAQ2C02 

PAQ2C03 

PAQ2C04 
PAQ2C05 

COQ2C 

PAQ3A01 

PAQ3A02 

PAQ3A03 

PAQ3A04 

PAQ3A05 COQ3A 

PAQ3B01 

PAQ3B02 

PAQ3B03 
PAQ3B04 

PAQ3B05 COQ3B 

PAQ3C01 

PAQ3C02 

PAQ3C03 

PAQ3C04 

PAQ3C05 COQ3C 

PAQ4A01 

PAQ4A02 

PAQ4A03 

PAQ4A04 

PAQ4A05 COQ4A 

PAQ4B01 

PAQ4B02 

PAQ4B03 

PAQ4B04 

PAQ4B05 COQ4B 

PAQ4C01 
PAQ4C02 

PAQ4C03 
PAQ4C04 

PAQ4C05 COQ4C 

PAQ5A01 

PAQ5A02 

PAQ5A03 

PAQ5A04 

PAQ5A05 COQ5A 

PAQ5B01 

PAQ5B02 

PAQ5B03 
PAQ5B04 

PAQ5B05 COQ5B 

PAQ5C01 

PAQ5C02 

PAQ5C03 

PAQ5C04 

PAQ5C05 COQ5C 

PAQ701 

PAQ702 

PAQ703 

PAQ704 

PAQ705 COQ7 
PAQ803 

PAQ802 

PAQ801 

COQ8 

PAR101 PAR102 

COR1 

PAR201 PAR202 COR2 

PAR301 

PAR302 

COR3 

PAR401 PAR402 

COR4 

PAR501 

PAR502 

COR5 

PAR601 PAR602 COR6 PAR701 

PAR702 
COR7 

PAR801 PAR802 COR8 

PAR901 

PAR902 

COR9 

PAR1001 PAR1002 COR10 

PAR1101 PAR1102 

COR11 

PAR1201 PAR1202 

COR12 

PAR1301 PAR1302 

COR13 

PAR1401 PAR1402 

COR14 

PAR1501 PAR1502 COR15 

PAR1601 

PAR1602 COR16 

PAR1702 PAR1701 

COR17 

PAR1801 

PAR1802 COR18 
PAR1901 
PAR1902 COR19 

PAR2001 PAR2002 

COR20 

PAR2101 

PAR2102 

COR21 

PAR2201 
PAR2202 

COR22 

PAR2301 
PAR2302 

COR23 

PAR2401 
PAR2402 

COR24 

PAR2501 
PAR2502 

COR25 

PAR2601 
PAR2602 

COR26 

PAR2701 
PAR2702 

COR27 

PAR2801 
PAR2802 

COR28 

PAR2901 
PAR2902 

COR29 

PAR3001 
PAR3002 

COR30 

PAR3101 
PAR3102 

COR31 

PAR3202 

PAR3201 

COR32 

PAR3301 
PAR3302 

COR33 

PAR3401 
PAR3402 

COR34 

PAR3501 
PAR3502 

COR35 

PAR3602 

PAR3601 

COR36 

PAR3701 
PAR3702 

COR37 
PAR3801 
PAR3802 COR38 

PAR3901 PAR3902 COR39 

PAR4001 PAR4002 COR40 

PAR4101 

PAR4102 

COR41 
PAR4201 
PAR4202 COR42 

PAR4301 PAR4302 COR43 

PAR4401 PAR4402 COR44 

PAR4501 
PAR4502 

COR45 

PAR4601 
PAR4602 

COR46 

PAR4701 
PAR4702 

COR47 
PAR4801 PAR4802 

COR48 

PAR4901 

PAR4902 
COR49 

PAR5001 PAR5002 COR50 

PAR5101 PAR5102 COR51 

PAR5201 PAR5202 COR52 
PAR5301 PAR5302 COR53 

PAR5401 

PAR5402 
COR54 

PAR5501 

PAR5502 

COR55 

PAR5601 

PAR5602 

COR56 

PAR5701 

PAR5702 

COR57 

PAR5801 
PAR5802 

COR58 

PAR5901 PAR5902 COR59 
PAR6001 PAR6002 COR60 

PAR61A01 PAR61A02 

COR61A 

PAR61B01 PAR61B02 

COR61B 

PAR61C01 PAR61C02 

COR61C 

PAR6201 
PAR6202 

COR62 

PAR6301 

PAR6302 

COR63 

PAR6401 PAR6402 

COR64 

PAR6501 PAR6502 COR65 
PAR6601 PAR6602 COR66 
PAR6701 PAR6702 COR67 

PAR68A01 PAR68A02 COR68A 

PAR68B01 PAR68B02 COR68B 

PAR68C01 PAR68C02 COR68C 

PAR69A01 PAR69A02 COR69A 

PAR69B01 PAR69B02 COR69B 

PAR69C01 PAR69C02 COR69C 

PAR70A01 PAR70A02 

COR70A 

PAR70B01 PAR70B02 

COR70B 

PAR70C01 PAR70C02 

COR70C 

PAR71A01 PAR71A02 

COR71A 

PAR71B01 PAR71B02 

COR71B 

PAR71C01 PAR71C02 

COR71C 

PAR72A01 

PAR72A02 
COR72A 

PAR72B01 

PAR72B02 
COR72B 

PAR72C01 
PAR72C02 

COR72C 

PAR73A01 PAR73A02 

COR73A 

PAR73B01 PAR73B02 

COR73B 

PAR73C01 PAR73C02 

COR73C 

PAR74A01 PAR74A02 

COR74A 

PAR74B01 PAR74B02 

COR74B 

PAR74C01 PAR74C02 

COR74C 

PAR75A01 PAR75A02 

COR75A 

PAR75B01 PAR75B02 

COR75B 

PAR75C01 PAR75C02 

COR75C 

PAR76A01 PAR76A02 

COR76A 

PAR76B01 PAR76B02 

COR76B 

PAR76C01 PAR76C02 

COR76C 

PAR77A01 PAR77A02 
COR77A 

PAR77B01 PAR77B02 
COR77B 

PAR77C01 PAR77C02 
COR77C 

PAR7801 PAR7802 COR78 

PAR7901 PAR7902 COR79 

PAR8001 
PAR8002 COR80 

PAR8101 
PAR8102 

COR81 

PAR8201 PAR8202 COR82 

PAR8301 PAR8302 COR83 

PAR8401 

PAR8402 

COR84 PAR8502 

PAR8501 COR85 

PAR8601 PAR8602 COR86 

PAR8701 PAR8702 COR87 

PAR8805 PAR8806 PAR8807 PAR8808 

PAR8804 PAR8803 PAR8802 PAR8801 

COR88 

PAR8901 PAR8902 

COR89 

PAR9001 

PAR9002 

COR90 

PAR9101 

PAR9102 

COR91 

PAR9201 

PAR9202 

COR92 

PAR9301 PAR9302 COR93 

PAR9401 PAR9402 COR94 PAR9501 PAR9502 
COR95 

PAR9601 PAR9602 

COR96 

PAR9701 PAR9702 
COR97 

PAR9802 

PAR9801 

COR98 

PAR9902 

PAR9901 

COR99 

PAR10002 

PAR10001 

COR100 

PAR10102 
PAR10101 COR101 PAR10202 

PAR10201 COR102 PAR10302 
PAR10301 

COR103 

PAT101 

COT1 

PAT201 
COT2 

PAT301 
COT3 

PAT801 
COT8 

PAT901 COT9 

PAT1001 
COT10 

PAT1101 COT11 

PAT1201 
COT12 

PAT13A01 
COT13A 

PAT13B01 
COT13B 

PAT13C01 
COT13C 

PAT14A01 
COT14A 

PAT14B01 
COT14B 

PAT14C01 
COT14C 

PAT15A01 

COT15A 

PAT15B01 

COT15B 

PAT15C01 
COT15C 

PAT1601 
COT16 

PAU109 
PAU105 

PAU106 

PAU107 

PAU108 

PAU104 

PAU103 

PAU102 

PAU101 

COU1 

PAU203 PAU202 PAU201 

PAU204 
COU2 

PAU301 

PAU302 

PAU303 

PAU305 

PAU304 COU3 

PAU4016 PAU4015 PAU4014 PAU4013 PAU4012 PAU4011 PAU4010 PAU409 

PAU408 PAU407 PAU406 PAU405 PAU404 PAU403 PAU402 PAU401 

COU4 

PAU501 

PAU502 

PAU503 

PAU504 

PAU505 

PAU506 

PAU507 PAU508 

PAU509 

PAU5010 

PAU5011 

PAU5012 

PAU5013 

PAU5014 

COU5 

PAU601 

PAU602 

PAU603 

PAU605 

PAU604 

COU6 

PAU7A01 
PAU7A02 
PAU7A03 
PAU7A04 

PAU7A05 PAU7A06 

PAU7A07 

PAU7A08 
PAU7A09 

PAU7A010 
PAU7A011 

COU7A 

PAU7B01 
PAU7B02 
PAU7B03 
PAU7B04 
PAU7B05 PAU7B06 

PAU7B07 

PAU7B08 
PAU7B09 

PAU7B010 
PAU7B011 

COU7B 

PAU7C01 
PAU7C02 
PAU7C03 
PAU7C04 
PAU7C05 PAU7C06 

PAU7C07 
PAU7C08 

PAU7C09 
PAU7C010 

PAU7C011 
COU7C 

PAU801 PAU802 PAU803 PAU804 PAU805 PAU806 PAU807 

PAU808 PAU809 PAU8010 PAU8011 PAU8012 PAU8013 PAU8014 
COU8 

COUR1 

PAC4302 

PAC5302 

PAD202 

PAJ202 PAJ1002 
PAR2001 

PAR5902 

PAR6202 

PAR6302 

PAR7902 

PAU504 
PAU605 

PAC3502 

PAC3601 

PAJ8020 

PAJ1001 

PAR1602 

PAT201 

PAU8014 

PAC2001 
PAC2102 

PAC2902 

PAC3001 

PAC6302 PAC6902 

PAESD602 PAESD802 

PAJ201 

PAJ8019 

PAJ14013 

PAJ2102 PAJ2202 

PAR1702 

PAR1801 

PAR2202 PAR2502 PAR3102 

PAR3701 

PAR4101 PAR8401 

PAR8805 PAR8806 PAR8807 

PAT301 
PAU301 

PAU404 

PAU4016 

PAC1601 
PAC1702 

PAC58A02 

PAC58B02 

PAC58C02 

PAR1002 

PAR61A01 

PAR61B01 

PAR61C01 

PAR7802 

PAU203 

PAU7A01 

PAU7B01 

PAU7C01 

PAC1001 
PAD201 PAD1202 

PAJ8016 

PAR601 

PAR902 PAC59A01 

PAD9A02 

PAJ601 

PAR72A01 

PAR75A02 

PAT14A01 

PAC59B01 

PAD9B02 

PAJ701 
PAR72B01 

PAR75B02 

PAT14B01 

PAC59C01 

PAD9C02 

PAJ1201 

PAR72C01 

PAR75C02 

PAT14C01 

PAC4201 

PAJ8013 

PAR4602 

PAT801 

PAC4601 

PAJ8014 

PAR5102 

PAT901 

PAC4901 

PAJ8015 

PAR5602 PAT1001 

PAC1002 

PAC4202 

PAC4301 

PAC4602 

PAC4902 

PAC5101 

PAC5201 PAC5301 PAC5401 

PAC5501 

PAC59A02 PAC59B02 PAC59C02 

PAD9A01 PAD9B01 PAD9C01 

PAD1201 

PAJ8017 

PAR901 

PAR2102 

PAR6001 PAR6402 

PAR75A01 PAR75B01 PAR75C01 

PAU5011 

PAU602 

PAC101 

PAC602 PAC702 
PAC801 

PAC902 

PAC56A02 

PAC56B02 

PAC56C02 

PAC58A01 

PAC58B01 

PAC58C01 
PAC6402 

PAC6502 

PAD301 
PAJ1601 

PAJP102 
PAQ101 

PAQ102 

PAQ103 

PAQ701 

PAQ702 

PAQ703 

PAR101 

PAR201 

PAR801 

PAR4501 

PAR5001 

PAR5501 

PAR77A01 

PAR77B01 

PAR77C01 

PAR8002 

PAU7A09 PAU7A011 

PAU7B09 PAU7B011 

PAU7C09 PAU7C011 

PAJ1503 

PAR7901 

PAR8101 

PAC102 

PAC202 

PAC402 PAHOLE101 

PAHOLE201 PAHOLE301 

PAHOLE401 
PAJ14016 PAJ14017 

PAR202 

PAR302 

PAR502 

PAC201 

PAC401 

PAC1202 
PAC1301 

PAC1401 

PAC1501 

PAC1602 
PAC1701 PAC1802 PAC1902 PAC2002 

PAC2101 

PAC2202 

PAC2302 

PAC2402 

PAC2502 

PAC2602 

PAC2701 PAC2802 

PAC2901 

PAC3002 

PAC3101 PAC3202 

PAC3301 PAC3402 

PAC3501 

PAC3602 

PAC3701 

PAC3801 

PAC3901 

PAC4001 

PAC6002 

PAC6101 

PAC6201 

PAC6301 

PAC6701 

PAC6801 

PAC6901 

PAD601 

PAESD103 PAESD203 PAESD303 PAESD403 PAESD503 
PAESD603 

PAESD703 

PAESD803 

PAESD903 

PAJ501 PAJ502 PAJ503 

PAJ8018 

PAJ1302 

PAJ1403 

PAJ2101 PAJ2201 

PALED102 

PAQ802 

PAR102 

PAR301 

PAR501 

PAR1402 

PAR1502 

PAR1902 

PAR2101 

PAU108 

PAU109 

PAU201 
PAU302 

PAU408 

PAU4012 PAU4014 PAU4015 
PAU807 

PAJ602 

PAJ802 

PAJ702 

PAJ804 

PAJ806 

PAJ1202 

PAJ603 

PAR9402 

PAJ703 

PAR8602 

PAJ1203 

PAR9302 

PAESD401 PAESD402 
PAESD801 

PAJ1405 

PAJ2203 
PAR10001 PAR10102 

PAESD501 

PAESD902 

PAJ1409 

PAJ2204 

PAR9801 PAR10302 

PAESD502 

PAESD901 

PAJ1404 
PAJ2205 

PAR9901 PAR10202 

PAJ1301 PAR6301 PAT1201 
PAU604 

PAD11A01 

PAQ4A01 

PAQ4A02 

PAQ4A03 

PAQ5A01 

PAQ5A02 

PAQ5A03 

PAR4701 

PAR6502 

PAR77A02 

PAD11B01 

PAQ4B01 

PAQ4B02 

PAQ4B03 

PAQ5B01 

PAQ5B02 

PAQ5B03 

PAR5201 

PAR6602 

PAR77B02 

PAD11C01 

PAQ4C01 
PAQ4C02 

PAQ4C03 

PAQ5C01 

PAQ5C02 

PAQ5C03 

PAR5701 

PAR6702 

PAR77C02 

PAC57A01 

PAD7A01 

PAJ403 

PAJ903 
PAQ2A01 

PAQ2A02 

PAQ2A03 

PAQ3A01 

PAQ3A02 

PAQ3A03 

PAQ4A05 

PAQ5A05 

PAR72A02 PAU7A05 

PAC57B01 

PAD7B01 

PAJ402 

PAJ902 
PAQ2B01 

PAQ2B02 

PAQ2B03 

PAQ3B01 

PAQ3B02 

PAQ3B03 

PAQ4B05 

PAQ5B05 

PAR72B02 PAU7B05 

PAC57C01 

PAD7C01 
PAJ401 

PAJ901 
PAQ2C01 

PAQ2C02 

PAQ2C03 

PAQ3C01 

PAQ3C02 

PAQ3C03 

PAQ4C05 

PAQ5C05 

PAR72C02 
PAU7C05 

PAC501 
PAC601 PAC701 

PAC802 

PAC56A01 

PAC56B01 

PAC56C01 

PAC6401 

PAC6501 

PAD102 

PAD401 

PAJ101 

PAJ301 

PAJ1102 

PAQ2A05 

PAQ2B05 

PAQ2C05 

PAQ3A05 

PAQ3B05 

PAQ3C05 

PAR602 

PAR702 

PAR8202 

PAC301 PAR402 PAC302 
PAC1201 

PAC1302 

PAC2601 PAL102 
PAR1001 PAR1201 

PAT101 

PAC502 

PAD101 PAJ102 
PAJ302 

PAJP101 

PAQ105 

PAC901 

PAD302 

PAQ104 

PAR701 

PAR802 

PAC1101 

PAU104 

PAC1102 

PAD602 PAL101 PAU105 

PAC1402 

PAC3802 

PAC4002 
PAD402 PAD502 

PAR1102 

PAU103 

PAC1502 

PAD501 

PAR1101 

PAR1401 

PAU106 

PAU107 

PAC1801 PAC1901 PAR1701 

PAU202 

PAU204 

PAC2201 

PAU304 PAC2301 

PAC2401 

PAR1601 

PAU305 

PAC2501 

PAR1802 

PAR1901 

PAU303 

PAC2702 

PAR2302 

PAU402 
PAC2801 

PAR2402 

PAU401 
PAC3102 

PAR2602 

PAU406 
PAC3201 

PAR3002 

PAU407 

PAC3302 

PAR3202 

PAU4010 

PAC3401 

PAR3602 

PAU409 

PAC3702 

PAR3802 

PAU801 

PAC3902 

PAR4202 

PAU803 

PAC4101 

PAR4402 

PAR4502 

PAU502 

PAC4102 

PAR4401 
PAR4601 

PAU501 

PAC4401 

PAC4701 

PAC5001 
PAC5102 

PAR4802 

PAR5302 

PAR5802 

PAT1101 

PAU5013 

PAU5014 

PAC4402 
PAR4702 

PAR4801 

PAU503 

PAC4501 PAR4902 

PAR5002 PAU506 

PAC4502 
PAR4901 

PAR5101 

PAU507 

PAC4702 

PAR5202 
PAR5301 

PAU505 
PAC4801 PAR5402 

PAR5502 

PAU509 

PAC4802 
PAR5401 

PAR5601 

PAU508 

PAC5002 PAR5702 PAR5801 

PAU5010 

PAC5202 

PAR5901 

PAR6002 

PAU5012 

PAC5402 
PAR6201 PAR6401 

PAU601 

PAC5502 
PAR6501 

PAR6601 

PAR6701 

PAU603 

PAC57A02 
PAR71A01 

PAC57B02 

PAR71B01 

PAC57C02 
PAR71C01 

PAC6001 PAQ801 PAR8102 

PAC6102 

PAR8502 

PAU805 

PAC6202 

PAR4002 

PAU8013 

PAC6702 

PAR8302 

PAU8011 

PAC6802 

PAR8902 

PAU809 

PAD7A02 PAD8A01 

PAR68A02 
PAR69A02 

PAR70A02 

PAD7B02 PAD8B01 

PAR68B02 

PAR69B02 

PAR70B02 

PAD7C02 PAD8C01 

PAR68C02 

PAR69C02 

PAR70C02 

PAD8A02 

PAR70A01 
PAU7A04 

PAD8B02 

PAR70B01 
PAU7B04 

PAD8C02 

PAR70C01 
PAU7C04 

PAD10A01 PAD11A02 

PAR73A02 
PAR74A02 

PAR76A02 

PAD10A02 

PAR76A01 

PAU7A010 

PAD10B01 PAD11B02 

PAR73B02 

PAR74B02 

PAR76B02 

PAD10B02 

PAR76B01 

PAU7B010 

PAD10C01 PAD11C02 

PAR73C02 

PAR74C02 

PAR76C02 

PAD10C02 

PAR76C01 

PAU7C010 

PAESD601 
PAJ2103 

PAR8804 PAR9202 

PAESD701 PAJ2105 

PAR8802 PAR9002 
PAESD702 PAJ2104 

PAR8803 PAR9102 

PAJ1101 

PAQ705 
PAR8201 

PAT1601 

PALED101 

PAR2002 

PAQ2A04 

PAR68A01 

PAQ2B04 

PAR68B01 

PAQ2C04 

PAR68C01 

PAQ3A04 

PAR69A01 

PAQ3B04 

PAR69B01 

PAQ3C04 

PAR69C01 

PAQ4A04 

PAR73A01 

PAQ4B04 

PAR73B01 

PAQ4C04 

PAR73C01 

PAQ5A04 

PAR74A01 

PAQ5B04 

PAR74B01 

PAQ5C04 

PAR74C01 

PAQ704 PAQ803 

PAR7801 

PAR8001 PAR401 

PAR1302 

PAR1501 

PAU101 

PAR1202 PAR1301 

PAR3702 

PAR3801 

PAR9802 
PAR10301 

PAR3901 

PAU8012 

PAR4001 

PAR9201 

PAR9502 

PAR4102 PAR4201 

PAR9902 
PAR10201 

PAR4301 

PAU8010 

PAR61A02 PAU7A06 

PAR61B02 PAU7B06 

PAR61C02 
PAU7C06 

PAR71A02 PAU7A03 

PAR71B02 PAU7B03 

PAR71C02 PAU7C03 

PAR8301 

PAR9101 

PAR9602 

PAR8402 PAR8501 

PAR10002 
PAR10101 

PAR8601 

PAU802 

PAR8701 

PAU808 

PAR8901 

PAR9001 

PAR9702 
PAR9301 

PAU804 

PAR9401 

PAU806 

PAR9501 PAU403 
PAR9601 

PAU405 

PAR9701 

PAU4011 PAJ801 
PAR3902 

PAJ803 

PAR4302 

PAJ1501 

PAR8702 

PAESD301 

PAJ1401 

PAR2701 
PAESD302 

PAJ14011 

PAR2801 

PAR2401 

PAR2802 

PAR2201 PAR2301 

PAR2702 

PAESD202 

PAJ1402 

PAR3301 
PAESD201 

PAJ14012 

PAR3401 

PAR3001 

PAR3402 

PAR2501 PAR2601 

PAR3302 

PAJ805 

PAJ1502 

PAESD101 

PAJ1407 

PAR2901 
PAESD102 

PAJ1408 

PAR3501 
PAR3502 

PAR3601 

PAR2902 

PAR3101 PAR3201 

PAJ807 

PAT13A01 
PAU7A07 

PAJ808 

PAT15A01 
PAU7A08 

PAJ809 

PAT13B01 
PAU7B07 

PAJ8010 

PAT15B01 
PAU7B08 

PAJ8011 

PAT13C01 
PAU7C07 

PAJ8012 

PAT15C01 PAU7C08 



PAC102 PAC101 COC1 

PAC202 

PAC201 

COC2 

PAC301 PAC302 

COC3 

PAC402 

PAC401 

COC4 

PAC501 PAC502 COC5 
PAC601 

PAC602 

COC6 

PAC701 

PAC702 

COC7 

PAC801 
PAC802 

COC8 

PAC902 PAC901 COC9 

PAC1002 

PAC1001 

COC10 

PAC1102 PAC1101 

COC11 

PAC1202 PAC1201 COC12 

PAC1302 PAC1301 
COC13 

PAC1401 

PAC1402 COC14 
PAC1502 PAC1501 

COC15 

PAC1602 PAC1601 
COC16 PAC1702 PAC1701 

COC17 

PAC1802 

PAC1801 

COC18 

PAC1901 
PAC1902 

COC19 

PAC2001 PAC2002 

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 

PAC3202 PAC3201 

COC32 

PAC3301 PAC3302 COC33 PAC3401 PAC3402 COC34 

PAC3501 PAC3502 COC35 
PAC3601 PAC3602 COC36 

PAC3701 PAC3702 COC37 

PAC3802 PAC3801 

COC38 

PAC3901 PAC3902 COC39 

PAC4002 PAC4001 

COC40 

PAC4101 PAC4102 COC41 PAC4202 
PAC4201 

COC42 

PAC4302 PAC4301 

COC43 

PAC4401 PAC4402 

COC44 

PAC4501 

PAC4502 COC45 

PAC4602 PAC4601 COC46 

PAC4701 PAC4702 COC47 

PAC4801 

PAC4802 COC48 
PAC4902 

PAC4901 

COC49 

PAC5001 

PAC5002 

COC50 
PAC5102 PAC5101 COC51 

PAC5202 PAC5201 COC52 
PAC5302 
PAC5301 COC53 PAC5402 PAC5401 

COC54 

PAC5502 

PAC5501 COC55 

PAC56A02 PAC56A01 COC56A 

PAC56B02 PAC56B01 COC56B 

PAC56C02 PAC56C01 COC56C 

PAC57A02 PAC57A01 

COC57A 

PAC57B02 PAC57B01 

COC57B 

PAC57C02 PAC57C01 

COC57C 

PAC58A02 PAC58A01 

COC58A 

PAC58B02 PAC58B01 

COC58B 

PAC58C02 PAC58C01 

COC58C 

PAC59A02 PAC59A01 

COC59A 

PAC59B02 PAC59B01 

COC59B 

PAC59C02 PAC59C01 

COC59C 

PAC6002 
PAC6001 

COC60 

PAC6101 PAC6102 COC61 

PAC6201 PAC6202 COC62 

PAC6301 
PAC6302 

COC63 

PAC6402 

PAC6401 

COC64 

PAC6502 

PAC6501 

COC65 

PAC6701 PAC6702 COC67 

PAC6801 PAC6802 

COC68 

PAC6901 
PAC6902 

COC69 

PAD102 PAD101 
COD1 

PAD202 

PAD201 
COD2 

PAD302 PAD301 COD3 

PAD402 

PAD401 
COD4 

PAD502 PAD501 

COD5 

PAD602 

PAD601 

COD6 

PAD7A02 PAD7A01 COD7A 

PAD7B02 PAD7B01 COD7B 

PAD7C02 PAD7C01 COD7C 

PAD8A02 PAD8A01 

COD8A 

PAD8B02 PAD8B01 

COD8B 

PAD8C02 PAD8C01 

COD8C 

PAD9A02 PAD9A01 COD9A PAD9B02 PAD9B01 COD9B PAD9C02 PAD9C01 COD9C 

PAD10A02 PAD10A01 

COD10A 

PAD10B02 PAD10B01 

COD10B 

PAD10C02 PAD10C01 

COD10C 

PAD11A02 PAD11A01 COD11A 

PAD11B02 PAD11B01 COD11B 

PAD11C02 PAD11C01 COD11C 

PAD1202 

PAD1201 
COD12 

PAESD101 PAESD102 

PAESD103 

COESD1 

PAESD201 PAESD202 

PAESD203 

COESD2 

PAESD303 

PAESD302 PAESD301 

COESD3 

PAESD401 PAESD402 

PAESD403 

COESD4 

PAESD501 PAESD502 

PAESD503 

COESD5 

PAESD601 

PAESD602 
PAESD603 

COESD6 

PAESD701 

PAESD702 
PAESD703 

COESD7 

PAESD801 

PAESD802 
PAESD803 

COESD8 

PAESD903 
PAESD902 

PAESD901 

COESD9 

PAHOLE101 
COHOLE1 

PAHOLE201 

COHOLE2 

PAHOLE301 
COHOLE3 

PAHOLE401 

COHOLE4 

PAJ101 PAJ102 
COJ1 

PAJ201 

PAJ202 

COJ2 

PAJ301 

PAJ302 

COJ3 

PAJ403 

PAJ402 

PAJ401 

COJ4 

PAJ502 PAJ501 PAJ503 COJ5 

PAJ602 

PAJ601 

PAJ603 

COJ6 

PAJ702 

PAJ701 

PAJ703 

COJ7 PAJ8015 

PAJ8012 

PAJ806 

PAJ808 

PAJ802 

PAJ805 

PAJ8014 

PAJ804 PAJ803 

PAJ8018 

PAJ8010 

PAJ8016 
PAJ8017 

PAJ8013 

PAJ8011 

PAJ809 

PAJ807 

PAJ801 

PAJ8019 PAJ8020 

COJ8 

PAJ903 

PAJ901 

PAJ902 
COJ9 

PAJ1001 

PAJ1002 

COJ10 

PAJ1101 PAJ1102 COJ11 

PAJ1202 

PAJ1201 

PAJ1203 

COJ12 

PAJ1302 PAJ1301 

COJ13 

PAJ14017 PAJ14016 
PAJ14015 

PAJ1409 
PAJ1404 

PAJ14010 
PAJ1405 

PAJ1406 PAJ1407 PAJ1408 
PAJ1403 

PAJ14013 PAJ14014 PAJ14011 

PAJ1401 

PAJ14012 

PAJ1402 

COJ14 

PAJ1503 

PAJ1501 

PAJ1502 

COJ15 

PAJ1601 
COJ16 

PAJ2103 

PAJ2101 

PAJ2102 

PAJ2104 

PAJ2105 

COJ21 

PAJ2203 

PAJ2201 

PAJ2202 

PAJ2204 

PAJ2205 

COJ22 

PAJP102 PAJP101 
COJP1 

PAL102 

PAL101 
COL1 

PALED102 

PALED101 

COLED1 

COM1 
PAMARK100 

COMARK1 

PAMARK200 

COMARK2 

PAMARK300 

COMARK3 

COMARK4 

PAQ101 

PAQ102 

PAQ103 

PAQ104 

PAQ105 COQ1 

PAQ2A01 

PAQ2A02 

PAQ2A03 

PAQ2A04 

PAQ2A05 COQ2A 

PAQ2B01 

PAQ2B02 

PAQ2B03 

PAQ2B04 

PAQ2B05 
COQ2B 

PAQ2C01 

PAQ2C02 

PAQ2C03 

PAQ2C04 
PAQ2C05 

COQ2C 

PAQ3A01 

PAQ3A02 

PAQ3A03 

PAQ3A04 

PAQ3A05 COQ3A 

PAQ3B01 

PAQ3B02 

PAQ3B03 
PAQ3B04 

PAQ3B05 COQ3B 

PAQ3C01 

PAQ3C02 

PAQ3C03 

PAQ3C04 

PAQ3C05 COQ3C 

PAQ4A01 

PAQ4A02 

PAQ4A03 

PAQ4A04 

PAQ4A05 COQ4A 

PAQ4B01 

PAQ4B02 

PAQ4B03 

PAQ4B04 

PAQ4B05 COQ4B 

PAQ4C01 
PAQ4C02 

PAQ4C03 
PAQ4C04 

PAQ4C05 COQ4C 

PAQ5A01 

PAQ5A02 

PAQ5A03 

PAQ5A04 

PAQ5A05 COQ5A 

PAQ5B01 

PAQ5B02 

PAQ5B03 
PAQ5B04 

PAQ5B05 COQ5B 

PAQ5C01 

PAQ5C02 

PAQ5C03 

PAQ5C04 

PAQ5C05 COQ5C 

PAQ701 

PAQ702 

PAQ703 

PAQ704 

PAQ705 COQ7 
PAQ803 

PAQ802 

PAQ801 

COQ8 

PAR101 PAR102 

COR1 

PAR201 PAR202 COR2 

PAR301 

PAR302 

COR3 

PAR401 PAR402 

COR4 

PAR501 

PAR502 

COR5 

PAR601 PAR602 COR6 PAR701 

PAR702 
COR7 

PAR801 PAR802 COR8 

PAR901 

PAR902 

COR9 

PAR1001 PAR1002 COR10 

PAR1101 PAR1102 

COR11 

PAR1201 PAR1202 

COR12 

PAR1301 PAR1302 

COR13 

PAR1401 PAR1402 

COR14 

PAR1501 PAR1502 COR15 

PAR1601 

PAR1602 COR16 

PAR1702 PAR1701 

COR17 

PAR1801 

PAR1802 COR18 
PAR1901 
PAR1902 COR19 

PAR2001 PAR2002 

COR20 

PAR2101 

PAR2102 

COR21 

PAR2201 
PAR2202 

COR22 

PAR2301 
PAR2302 

COR23 

PAR2401 
PAR2402 

COR24 

PAR2501 
PAR2502 

COR25 

PAR2601 
PAR2602 

COR26 

PAR2701 
PAR2702 

COR27 

PAR2801 
PAR2802 

COR28 

PAR2901 
PAR2902 

COR29 

PAR3001 
PAR3002 

COR30 

PAR3101 
PAR3102 

COR31 

PAR3202 

PAR3201 

COR32 

PAR3301 
PAR3302 

COR33 

PAR3401 
PAR3402 

COR34 

PAR3501 
PAR3502 

COR35 

PAR3602 

PAR3601 

COR36 

PAR3701 
PAR3702 

COR37 
PAR3801 
PAR3802 COR38 

PAR3901 PAR3902 COR39 

PAR4001 PAR4002 COR40 

PAR4101 

PAR4102 

COR41 
PAR4201 
PAR4202 COR42 

PAR4301 PAR4302 COR43 

PAR4401 PAR4402 COR44 

PAR4501 
PAR4502 

COR45 

PAR4601 
PAR4602 

COR46 

PAR4701 
PAR4702 

COR47 
PAR4801 PAR4802 

COR48 

PAR4901 

PAR4902 
COR49 

PAR5001 PAR5002 COR50 

PAR5101 PAR5102 COR51 

PAR5201 PAR5202 COR52 
PAR5301 PAR5302 COR53 

PAR5401 

PAR5402 
COR54 

PAR5501 

PAR5502 

COR55 

PAR5601 

PAR5602 

COR56 

PAR5701 

PAR5702 

COR57 

PAR5801 
PAR5802 

COR58 

PAR5901 PAR5902 COR59 
PAR6001 PAR6002 COR60 

PAR61A01 PAR61A02 

COR61A 

PAR61B01 PAR61B02 

COR61B 

PAR61C01 PAR61C02 

COR61C 

PAR6201 
PAR6202 

COR62 

PAR6301 

PAR6302 

COR63 

PAR6401 PAR6402 

COR64 

PAR6501 PAR6502 COR65 
PAR6601 PAR6602 COR66 
PAR6701 PAR6702 COR67 

PAR68A01 PAR68A02 COR68A 

PAR68B01 PAR68B02 COR68B 

PAR68C01 PAR68C02 COR68C 

PAR69A01 PAR69A02 COR69A 

PAR69B01 PAR69B02 COR69B 

PAR69C01 PAR69C02 COR69C 

PAR70A01 PAR70A02 

COR70A 

PAR70B01 PAR70B02 

COR70B 

PAR70C01 PAR70C02 

COR70C 

PAR71A01 PAR71A02 

COR71A 

PAR71B01 PAR71B02 

COR71B 

PAR71C01 PAR71C02 

COR71C 

PAR72A01 

PAR72A02 
COR72A 

PAR72B01 

PAR72B02 
COR72B 

PAR72C01 
PAR72C02 

COR72C 

PAR73A01 PAR73A02 

COR73A 

PAR73B01 PAR73B02 

COR73B 

PAR73C01 PAR73C02 

COR73C 

PAR74A01 PAR74A02 

COR74A 

PAR74B01 PAR74B02 

COR74B 

PAR74C01 PAR74C02 

COR74C 

PAR75A01 PAR75A02 

COR75A 

PAR75B01 PAR75B02 

COR75B 

PAR75C01 PAR75C02 

COR75C 

PAR76A01 PAR76A02 

COR76A 

PAR76B01 PAR76B02 

COR76B 

PAR76C01 PAR76C02 

COR76C 

PAR77A01 PAR77A02 
COR77A 

PAR77B01 PAR77B02 
COR77B 

PAR77C01 PAR77C02 
COR77C 

PAR7801 PAR7802 COR78 

PAR7901 PAR7902 COR79 

PAR8001 
PAR8002 COR80 

PAR8101 
PAR8102 

COR81 

PAR8201 PAR8202 COR82 

PAR8301 PAR8302 COR83 

PAR8401 

PAR8402 

COR84 PAR8502 

PAR8501 COR85 

PAR8601 PAR8602 COR86 

PAR8701 PAR8702 COR87 

PAR8805 PAR8806 PAR8807 PAR8808 

PAR8804 PAR8803 PAR8802 PAR8801 

COR88 

PAR8901 PAR8902 

COR89 

PAR9001 

PAR9002 

COR90 

PAR9101 

PAR9102 

COR91 

PAR9201 

PAR9202 

COR92 

PAR9301 PAR9302 COR93 

PAR9401 PAR9402 COR94 PAR9501 PAR9502 
COR95 

PAR9601 PAR9602 

COR96 

PAR9701 PAR9702 
COR97 

PAR9802 

PAR9801 

COR98 

PAR9902 

PAR9901 

COR99 

PAR10002 

PAR10001 

COR100 
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