
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 2

5/26/2017

PMP40294_CoverSheet.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

Bi-directional Battery Power System +USB A 5V2A Output Reference DesignProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2017
Drawn By:
Engineer: Yingyang Ou

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments 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. Texas Instruments 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.

Version control disabledSVN Rev:
PMP40294Number: Rev: 1.0

TID #: PMP40294
Orderable: ChangeMe!

Revision History
Rev NotesApproved byECN # Approved Date

N/A N/A N/A N/A N/A



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2 2

10/30/2017

PMP40294_Main.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

Bi-directional Battery Power System +USB A 5V2A Output Reference DesignProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2017
Drawn By:
Engineer: Yingyang Ou

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments 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. Texas Instruments 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.

Version control disabledSVN Rev:
PMP40294Number: Rev: 1.0

TID #: PMP40294
Orderable: ChangeMe!

4

7,
8

1,
2,

3
5,

6,

Q5
CSD17308Q3

4

7,
8

1,
2,

3
5,

6,

Q7
CSD17308Q3

4

7,
8

1,
2,

3
5,

6,

Q6
CSD17308Q3

0

R77 HB_HDV2

0

R81

HB_SW2

HB_LDV2

2.2µH

L8

0

R76HB_HDV1

HB_SW1

22µF

C135
22µF

C132
10µF

C128
10µF

C127

PGND

10µF

C116

4

7,
8

1,
2,

3
5,

6,

Q8
CSD17308Q3

56µF

C136

330pF
C131DNP

56
R83DNP

330pF
C130DNP

56
R82DNP

3

5
1
2

4

6
7
8
9

Q2
CSD25404Q3

0.01

R73

0.1µF

C119

10
R78

10
R79

0.01

R72

CHG_ACN

1000pF
C115

0.01µF
C114

PGNDPGND

1µF
C125

PGND
BATDRVb

CHG_SRP

CHG_SRN

10µF
C126

PGND

PACK+

VSYS

PGNDHB_LG1

1
2

J1

ED555/2DS

AGND

TEST

RST

IPORT
IBAT

A_OUT

PSYS

100k
R70

AGND

A_EN

AVCC14

AVSS 13

DVCC38

DVCC39

DVSS 1

DVSS 4

P1.0/TA0CLK/ADC10CLK29

P1.1/TA0.030

P1.2/TA0.131

P1.3/TA0.232

P1.4/SMCLK/TCK33

P1.5/TA0.0/TMS34

P1.6/TA0.1/TDI35

P1.7/TA0.2/TDO/TDI36

P2.0/TA1CLK/ACLK/A0 6

P2.1/TA0INCLK/SMCLK/A1 7

P2.2/TA0.0/A2 8

P2.3/TA0.1/A3/VREF-/VEREF- 27

P2.4/TA0.2/A4/VREF+/VEREF+ 28

P2.5/TA1.0/ROSC 40

P3.0/UCB0STE/UCA0CLK/A59

P3.1/UCB0SIMO/UCB0SDA10

P3.2/UCB0SOMI/UCB0SCL11

P3.3/UCB0CLK/UCA0STE12

P3.4/UCA0TXD/UCA0SIMO23

P3.5/UCA0RXD/UCA0SOMI24

P3.6/TA1.1/A625

P3.7/TA1.2/A726

P4.0/TB0.0/CA0 15

P4.1/TB0.1/CA1 16

P4.2/TB0.2/CA2 17

P4.3/TB0.0/A12/CA3 18

P4.4/TB0.1/A13/CA4 19

P4.5/TB0.2/A14/CA5 20

P4.6/TB0OUTH/A15/CA6 21

P4.7/TB0CLK/CA7 22

PAD 41

RST/NMI/SBWTDIO 5

TEST/SBWTCK 37

XIN/P2.6 3

XOUT/P2.7 2

U11

MSP430G2955IRHA40R

0.1µF
C157

0.1µF
C156

AGND

AGND

3V3

3V3

Io_A

Analog Input Ports(P2.0-2.4)

LED4
LED3
LED2
LED1
LED0

100k
R65

3V3

100k
R66

CHG_OK
CHG_PRC

100k
R1

AGND

GND_A
DIR
OTGV0
OTGV1
OTGV2

6 3

18
27

5 4

S1

100k
R2

100k
R7

100k
R9

100k
R10

3V3

0.1µF

C1

AGND

DIR
OTGV0
OTGV1
OTGV2

Green

1
2

D12
Green

1
2

D13
Green

1
2

D14
Green

1
2

D15

3.3k
R100

3.3k
R101

3.3k
R102

3.3k
R103

Orange

1
2

D16

3.3k
R104

LED0 on during discharging

AGND

TEST

3V3

47k
R113

4

1
2
3

P1

M22-5330405

DNP

I2C Bus(P3.1-3.2)

Output Control Ports

Status Input Ports(P1.0-1.7)

10.0
R114

47pF
C161

AGND

SCL

47pF
C165

AGND

SDA
10.0
R121

1100pF

C160

PGND

PGND

47µF
C122

10µF
C123

47µF
C121

0.1µF
C124 56µF

C120

BAT1

DSG2

VC1 3

VC2 4

VC3 5

VC4 6

SRP 7

SRN 8

TS1 9

TS2 10

NC 11

NC 12

NC 13

SMBD14

NC 15

SMBC16

PRES17

RBI 18

VSS 19REG2720

FUSE21

ZVCHG22

CHG23

PACK24

U7

BQ3060PW

DNP

GG_BAT D9

RB521S30T1G

GG_BAT CELL3

CELL_N

GG_DSG
GG_CHG

1.0k

R47

0.1µF
C97

CELL2

CELL_N

1.0k

R53

0.1µF
C98

CELL1

CELL_N

GG_SRP
GG_SRN

1µF
C1031µF

C99

1µF
C101

SCL
SDA

D8
RB521S30T1G

1µF
C100

1.0k

R50

100k

R46CELL_N

1.0k

R45

0.1µF
C96

CELL3

CELL_N

PACK+

CELL_N
0.01

R60

PGND 100
R62

100
R63

0.1µF

C105

0.1µF

C104 0.1µF

C102

GG_SRN GG_SRP

CELL_N

GG_DSGGG_CHG

PACK+
3

5
1
2

4

6
7
8
9

Q1
CSD25404Q3

3

5
1
2

4

6
7
8
9

Q11
CSD25404Q3

CELL3

3

1

2

Q12

CSD25483F4

3

1

2

Q13

CSD25483F4

CELL1

5.1k
R57

CELL1

5.1k
R55

CELL_N

10k ohm

t°

R59

10k ohm

t°

R58

9.1V

D2

BZT52C9V1T-7

3.0MR5

9.1V

D3

BZT52C9V1T-7

3.0MR4

VBUS1

ACN2

ACP3

CHRG_OK4

EN_OTG5

ILIM_HIZ6

VDDA7

IADPT 8

IBAT 9

PSYS 10

PROCHOT 11

SDA12

SCL13

CMPIN14

CMPOUT15

COMP116 COMP2 17

CELL_BATPRES18

SRN 19

SRP 20

BATDRV 21

VSYS 22

SW2 23

HIDRV2 24

BTST2 25

LODRV2 26

PGND 27

REGN 28

LODRV129

BTST130

HIDRV131

SW132

PAD 33

U4

BQ25703ARSN

CHG_ACN

10

R84
1µF

C137

REGN

REGN

383k

R92

221k
R94

VDDA

33pF

C140

1800pF

C143

40.2k

R86

CHG_PRC

SDA
SCL

CHG_OK

DSG_EN

PGND

30.1k
R99

100pF
C153

100pF
C152

IPORT

IBAT

PSYS

15pF

C142

680pF

C144

10.0k

R87

2.2µF

C151
53.6k

R93

100k
R95

VDDA

BATDRVb

CHG_SRP

CHG_SRN

VSYS

HB_SW2

HB_LDV2

HB_HDV2

0.047µF

C139

0.047µF

C138

HB_HDV1

HB_LG1

HB_SW1

137k
R98

COMP1 COMP2

VDDA 0.47µF

C13

PGND

PGND

PGND

PGND

PGND

PGND

PGND

HB_HVDD1 HB_HVDD2

0.033µF
C114.99

R3

4.99

R6VBUS 0.033µF
C12

PGND

1.0

R8CHG_ACN

3V3

10k
R108

10k
R109

3V3

PGND

DSG_EN

SW1

SW2

SW3

PG4

FB5

AGND6

FSW 7

DEF 8

SS/TR 9

AVIN 10

PVIN 11

PVIN 12

EN 13
VOS14

PGND15

PGND16

PAD17

U8

TLV62130RGTR

2.2µH

L5

10µF
C9

3300pF
C106

PGND

A_EN

PACK+

GND_BKGND_BK

NT1

Net-Tie

665k
R105

130k
R106

GND_BK

Vo_A

VBUS 1

D- 2

D+ 3

GND 4

5
7

6
8

J4
A02-C4DXX2000

47µF
C6

Vo_A

A_D-

A_D+

GND_A

PGND

3

5,6,8 4,7
1,2,

Q9
CSD17571Q2

A_
O

U
T 100k

R107

0.1µF

C108
220
R111

0.05

R112

Io
_A

AGND

D1

RB521S30T1G
10k

R85
3V3

0.1µF
C10

0.1µF
C5

PGND

PGND

GND_A

SW_A

47µF
C8

200k
R116

PGND

0.047µF
C14

3
1

2

Q14
BC817-16LT1G

D5
BAS 52-02V H6327

REGN

PGND

VBUS

PACK+

AGND

4.7µF
C158

AGND

3V3

1µF
C159

D4

BAS 52-02V H6327
D6

BAS 52-02V H6327

OUT 1

NC2

GND 3

EN4

NC5

IN6

PAD 7

U12

TPS70933DRVR
DP11

GND 2NC3
NC4

IN 5DM16
U9

TPS2514ADBVR

A_D-

A_D+

0.1µF
C107

PGND

Vo_A

1

2

NC3

4

5

NC 6

U10

TPD2E1B06DRLR

PGND

PGNDA_D+

A_D-

A_D+A_D-

Assembly Note
ZZ1

These assemblies are ESD sensitive, ESD precautions shall be observed.

Assembly Note
ZZ2

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
Assembly Note

ZZ3

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

AGND

Gauge
USB A Channel

MCU Control

BuckBoost Control

LDOUser Command
BuckBoost Power Stage

100pF
C2

VBUS

NT2

Net-Tie

PGND

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 PIC1302 

COC13 

PIC1401 

PIC1402 
COC14 

PIC9601 

PIC9602 
COC96 

PIC9701 

PIC9702 
COC97 

PIC9801 

PIC9802 
COC98 

PIC9901 

PIC9902 
COC99 

PIC10001 

PIC10002 
COC100 

PIC10101 

PIC10102 
COC101 

PIC10201 PIC10202 

COC102 
PIC10301 

PIC10302 
COC103 

PIC10401 PIC10402 

COC104 
PIC10501 PIC10502 

COC105 

PIC10601 

PIC10602 
COC106 

PIC10701 

PIC10702 
COC107 

PIC10801 PIC10802 

COC108 

PIC11401 

PIC11402 
COC114 

PIC11501 

PIC11502 
COC115 

PIC11601 PIC11602 

COC116 

PIC11901 PIC11902 

COC119 

PIC12001 

PIC12002 
COC120 PIC12101 

PIC12102 
COC121 

PIC12201 

PIC12202 
COC122 

PIC12301 

PIC12302 
COC123 

PIC12401 

PIC12402 
COC124 

PIC12501 

PIC12502 
COC125 

PIC12601 

PIC12602 
COC126 

PIC12701 PIC12702 

COC127 

PIC12801 PIC12802 

COC128 

PIC13001 

PIC13002 
COC130 

PIC13101 

PIC13102 
COC131 

PIC13201 PIC13202 

COC132 

PIC13501 PIC13502 

COC135 

PIC13601 PIC13602 

COC136 

PIC13701 PIC13702 

COC137 

PIC13801 PIC13802 

COC138 

PIC13901 PIC13902 

COC139 

PIC14001 PIC14002 

COC140 

PIC14201 PIC14202 

COC142 

PIC14301 PIC14302 

COC143 

PIC14401 PIC14402 

COC144 

PIC15101 PIC15102 

COC151 

PIC15201 

PIC15202 
COC152 

PIC15301 

PIC15302 
COC153 

PIC15601 

PIC15602 
COC156 

PIC15701 

PIC15702 
COC157 

PIC15801 

PIC15802 
COC158 

PIC15901 

PIC15902 
COC159 

PIC16001 PIC16002 

COC160 

PIC16101 

PIC16102 
COC161 

PIC16501 

PIC16502 
COC165 

PID101 PID102 

COD1 

PID201 PID202 
COD2 

PID301 PID302 
COD3 

PID401 PID402 

COD4 

PID501 
PID502 

COD5 

PID601 PID602 

COD6 

PID801 
PID802 

COD8 

PID901 PID902 

COD9 

PID1201 

PID1202 
COD12 

PID1301 

PID1302 
COD13 

PID1401 

PID1402 
COD14 

PID1501 

PID1502 
COD15 

PID1601 

PID1602 
COD16 

PIJ101 

PIJ102 

COJ1 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 PIJ406 

PIJ407 PIJ408 

COJ4 

PIL501 PIL502 

COL5 

PIL801 PIL802 

COL8 

PINT101 PINT102 

CONT1 

PINT201 PINT202 

CONT2 

PIP101 

PIP102 

PIP103 

PIP104 

COP1 

PIQ101 

PIQ102 

PIQ103 

PIQ104 
PIQ105 

PIQ106 

PIQ107 

PIQ108 

PIQ109 

COQ1 

PIQ201 

PIQ202 

PIQ203 

PIQ204 
PIQ205 

PIQ206 

PIQ207 

PIQ208 

PIQ209 

COQ2 

PIQ501 PIQ502 PIQ503 
PIQ504 

PIQ505 PIQ506 PIQ507 PIQ508 PIQ509 
COQ5 PIQ601 PIQ602 PIQ603 

PIQ604 

PIQ605 PIQ606 PIQ607 PIQ608 PIQ609 

COQ6 

PIQ701 PIQ702 PIQ703 
PIQ704 

PIQ705 PIQ706 PIQ707 PIQ708 PIQ709 

COQ7 PIQ801 PIQ802 PIQ803 
PIQ804 

PIQ805 PIQ806 PIQ807 PIQ808 PIQ809 
COQ8 

PIQ901 PIQ902 

PIQ903 

PIQ904 PIQ905 PIQ906 PIQ907 PIQ908 

COQ9 

PIQ1101 

PIQ1102 

PIQ1103 

PIQ1104 
PIQ1105 

PIQ1106 

PIQ1107 

PIQ1108 

PIQ1109 

COQ11 

PIQ1201 

PIQ1202 

PIQ1203 

COQ12 

PIQ1301 

PIQ1302 

PIQ1303 

COQ13 

PIQ1401 
PIQ1402 PIQ1403 

COQ14 

PIR101 

PIR102 

COR1 

PIR201 

PIR202 

COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 

PIR702 

COR7 

PIR801 PIR802 
COR8 

PIR901 

PIR902 

COR9 
PIR1001 

PIR1002 

COR10 

PIR4501 PIR4502 
COR45 

PIR4601 PIR4602 
COR46 

PIR4701 PIR4702 
COR47 

PIR5001 PIR5002 
COR50 

PIR5301 PIR5302 
COR53 

PIR5501 

PIR5502 

COR55 
PIR5701 

PIR5702 

COR57 

PIR5801 

PIR5802 COR58 

PIR5901 

PIR5902 COR59 

PIR6001 PIR6002 
COR60 

PIR6201 

PIR6202 

COR62 
PIR6301 

PIR6302 

COR63 

PIR6501 

PIR6502 

COR65 
PIR6601 

PIR6602 

COR66 

PIR7001 

PIR7002 

COR70 

PIR7201 PIR7202 
COR72 

PIR7301 PIR7302 
COR73 

PIR7601 PIR7602 
COR76 

PIR7701 PIR7702 
COR77 

PIR7801 

PIR7802 
COR78 

PIR7901 

PIR7902 
COR79 

PIR8101 PIR8102 
COR81 

PIR8201 

PIR8202 
COR82 

PIR8301 

PIR8302 
COR83 

PIR8401 PIR8402 
COR84 

PIR8501 PIR8502 
COR85 

PIR8601 PIR8602 
COR86 

PIR8701 PIR8702 
COR87 

PIR9201 PIR9202 
COR92 

PIR9301 PIR9302 
COR93 

PIR9401 

PIR9402 

COR94 
PIR9501 

PIR9502 

COR95 

PIR9801 

PIR9802 

COR98 

PIR9901 

PIR9902 

COR99 

PIR10001 

PIR10002 
COR100 

PIR10101 

PIR10102 
COR101 

PIR10201 

PIR10202 
COR102 

PIR10301 

PIR10302 
COR103 

PIR10401 

PIR10402 
COR104 

PIR10501 

PIR10502 
COR105 

PIR10601 

PIR10602 
COR106 

PIR10701 PIR10702 
COR107 

PIR10801 

PIR10802 
COR108 

PIR10901 

PIR10902 
COR109 

PIR11101 

PIR11102 
COR111 

PIR11201 PIR11202 
COR112 

PIR11301 

PIR11302 
COR113 

PIR11401 PIR11402 
COR114 

PIR11601 

PIR11602 
COR116 

PIR12101 PIR12102 
COR121 

PIS101 

PIS102 

PIS103 

PIS104 PIS105 

PIS106 

PIS107 

PIS108 

COS1 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 

PIU4025 

PIU4026 

PIU4027 

PIU4028 

PIU4029 

PIU4030 

PIU4031 

PIU4032 

PIU4033 

COU4 

PIU701 

PIU702 

PIU703 

PIU704 

PIU705 

PIU706 

PIU707 

PIU708 

PIU709 

PIU7010 

PIU7011 

PIU7012 

PIU7013 

PIU7014 

PIU7015 

PIU7016 

PIU7017 

PIU7018 

PIU7019 PIU7020 

PIU7021 

PIU7022 

PIU7023 

PIU7024 

COU7 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

PIU8011 

PIU8012 

PIU8013 

PIU8014 

PIU8015 

PIU8016 

PIU8017 

COU8 

PIU901 

PIU902 PIU903 

PIU904 

PIU905 PIU906 

COU9 

PIU1001 

PIU1002 

PIU1003 

PIU1004 

PIU1005 

PIU1006 

COU10 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

PIU1105 

PIU1106 

PIU1107 

PIU1108 

PIU1109 

PIU11010 

PIU11011 

PIU11012 

PIU11013 

PIU11014 

PIU11015 

PIU11016 

PIU11017 

PIU11018 

PIU11019 

PIU11020 

PIU11021 

PIU11022 

PIU11023 

PIU11024 

PIU11025 

PIU11026 

PIU11027 

PIU11028 

PIU11029 

PIU11030 

PIU11031 

PIU11032 

PIU11033 

PIU11034 

PIU11035 

PIU11036 

PIU11037 

PIU11038 

PIU11039 

PIU11040 

PIU11041 

COU11 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

COU12 

COZZ1 

COZZ2 COZZ3 


	Schematics("All Documents",Physical)
	PMP40294_CoverSheet.SchDoc(PMP40294_CoverSheet)
	PMP40294_Main.SchDoc(PMP40294_Main)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C96
	C96-1
	C96-2

	C97
	C97-1
	C97-2

	C98
	C98-1
	C98-2

	C99
	C99-1
	C99-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C125
	C125-1
	C125-2

	C126
	C126-1
	C126-2

	C127
	C127-1
	C127-2

	C128
	C128-1
	C128-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C135
	C135-1
	C135-2

	C136
	C136-1
	C136-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	C142
	C142-1
	C142-2

	C143
	C143-1
	C143-2

	C144
	C144-1
	C144-2

	C151
	C151-1
	C151-2

	C152
	C152-1
	C152-2

	C153
	C153-1
	C153-2

	C156
	C156-1
	C156-2

	C157
	C157-1
	C157-2

	C158
	C158-1
	C158-2

	C159
	C159-1
	C159-2

	C160
	C160-1
	C160-2

	C161
	C161-1
	C161-2

	C165
	C165-1
	C165-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	D8
	D8-1
	D8-2

	D9
	D9-1
	D9-2

	D12
	D12-1
	D12-2

	D13
	D13-1
	D13-2

	D14
	D14-1
	D14-2

	D15
	D15-1
	D15-2

	D16
	D16-1
	D16-2

	J1
	J1-1
	J1-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6
	J4-7
	J4-8

	L5
	L5-1
	L5-2

	L8
	L8-1
	L8-2

	NT1
	NT1-1
	NT1-2

	NT2
	NT2-1
	NT2-2

	P1
	P1-1
	P1-2
	P1-3
	P1-4

	Q1
	Q1-1
	Q1-2
	Q1-3
	Q1-4
	Q1-5
	Q1-6
	Q1-7
	Q1-8
	Q1-9

	Q2
	Q2-1
	Q2-2
	Q2-3
	Q2-4
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q2-9

	Q5
	Q5-1
	Q5-2
	Q5-3
	Q5-4
	Q5-5
	Q5-6
	Q5-7
	Q5-8
	Q5-9

	Q6
	Q6-1
	Q6-2
	Q6-3
	Q6-4
	Q6-5
	Q6-6
	Q6-7
	Q6-8
	Q6-9

	Q7
	Q7-1
	Q7-2
	Q7-3
	Q7-4
	Q7-5
	Q7-6
	Q7-7
	Q7-8
	Q7-9

	Q8
	Q8-1
	Q8-2
	Q8-3
	Q8-4
	Q8-5
	Q8-6
	Q8-7
	Q8-8
	Q8-9

	Q9
	Q9-1
	Q9-2
	Q9-3
	Q9-4
	Q9-5
	Q9-6
	Q9-7
	Q9-8

	Q11
	Q11-1
	Q11-2
	Q11-3
	Q11-4
	Q11-5
	Q11-6
	Q11-7
	Q11-8
	Q11-9

	Q12
	Q12-1
	Q12-2
	Q12-3

	Q13
	Q13-1
	Q13-2
	Q13-3

	Q14
	Q14-1
	Q14-2
	Q14-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R50
	R50-1
	R50-2

	R53
	R53-1
	R53-2

	R55
	R55-1
	R55-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R70
	R70-1
	R70-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R92
	R92-1
	R92-2

	R93
	R93-1
	R93-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R111
	R111-1
	R111-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R114
	R114-1
	R114-2

	R116
	R116-1
	R116-2

	R121
	R121-1
	R121-2

	S1
	S1-1
	S1-2
	S1-3
	S1-4
	S1-5
	S1-6
	S1-7
	S1-8

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8
	U4-9
	U4-10
	U4-11
	U4-12
	U4-13
	U4-14
	U4-15
	U4-16
	U4-17
	U4-18
	U4-19
	U4-20
	U4-21
	U4-22
	U4-23
	U4-24
	U4-25
	U4-26
	U4-27
	U4-28
	U4-29
	U4-30
	U4-31
	U4-32
	U4-33

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8
	U7-9
	U7-10
	U7-11
	U7-12
	U7-13
	U7-14
	U7-15
	U7-16
	U7-17
	U7-18
	U7-19
	U7-20
	U7-21
	U7-22
	U7-23
	U7-24

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16
	U8-17

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6

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

	U11
	U11-1
	U11-2
	U11-3
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8
	U11-9
	U11-10
	U11-11
	U11-12
	U11-13
	U11-14
	U11-15
	U11-16
	U11-17
	U11-18
	U11-19
	U11-20
	U11-21
	U11-22
	U11-23
	U11-24
	U11-25
	U11-26
	U11-27
	U11-28
	U11-29
	U11-30
	U11-31
	U11-32
	U11-33
	U11-34
	U11-35
	U11-36
	U11-37
	U11-38
	U11-39
	U11-40
	U11-41

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

	ZZ1
	ZZ2
	ZZ3




