
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 2
LM25143-Q1 Two Phases

9/24/2024

PMP23468-SH1.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

Change in menu Project|Project Options|ParametersProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2018
Drawn By:
Engineer: Enter name of project lead

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.

Not in version controlSVN Rev:
XXX###Number: Rev: E1

TID #: N/A
Orderable: ChangeMe in variant

VIN

INPUT:

36-54VDC
100V
0.1uF
C6

100V
0.1uF
C4

TP1

TP2

1
2

J1

Coilcraft

1.2uHL1

XAL1060-122MEB

2512
0.12
R6

100V
4.7µF
C5

100V
4.7µF
C7

100V
4.7µF
C8

63V
56uF
C2

2512
0.12
R7

63V
56uF
C3

OV5

OV_CLAMP 16

CS+ 20

CS- 19

FLT 12

A2 C 24

CAP 23

DGATE 1

EN6

RTN 25

HGATE 14

ILIM11

IMON10

ISCP 18

MODE7
OUT 15

SW3

TMR9

UVLO4

VS22

NC 8

NC 17

NC 21

GND 13

LM74930QRGEQ1

U1

1

32
Q2
IPB320N20N3 G

4

5-61
2
3 Q1

NVMFS5C612NT1G

0.001

R1

Green

1
2

D4

Red

12
D8

56V
D7

D2
1N4148WS-7-F

D5
1N4148WS-7-F

4.7V
D6

3

1

2

Q4
PMBT5551,215

100nF
25V

C9

3.3nF
25V

C12

10nF
50V

C13

10nF
100V

C15

100V
0.047uF

C16

22nF
25V

C14

2.2µF
25V

C10

100V
1uF
C11

12k
R2

100
R18

0
R5

100k
R13

10.0k

R15

10k
R10

1.74k
R14

20.0k
R8

10.0k

R19

0.1µF
100V

C1

50
R12

0

R3

10k

R16

100k
R4

PGND PGND

PGND

PGND

PGND

PGND

PGND

VBATT

PGND

PGND

PGND

150V
D1

33V
D3

PGND PGND

PRELIMINARY
For reference only - values subject to change

VREG

VREG

VREG

OV

OV

VIN

4.75k
R91

2
3Q3

2N7002KW

FLT/

FLT/

UVLO=32V OV=58V

A

1.07k
R1710nF

50V

C71

3.48k
R20

15.4k
R21

1.82k
R11

PIC101 

PIC102 
COC1 

PIC201 

PIC202 

COC2 PIC301 

PIC302 

COC3 

PIC401 

PIC402 COC4 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 

PIC7101 

PIC7102 COC71 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PID301 

PID302 
COD3 PID401 

PID402 
COD4 

PID501 

PID502 
COD5 

PID601 

PID602 
COD6 

PID701 
PID702 

COD7 

PID801 PID802 

COD8 

PIJ101 

PIJ102 

COJ1 

PIL101 PIL102 

COL1 

PIQ101 

PIQ102 

PIQ103 

PIQ104 

PIQ10506 

COQ1 

PIQ201 

PIQ202 PIQ203 

COQ2 

PIQ301 

PIQ302 

PIQ303 COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

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 

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 

PIR2101 

PIR2102 

COR21 

PITP101 
COTP1 

PITP201 COTP2 
PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 

PIU1016 

PIU1017 

PIU1018 

PIU1019 

PIU1020 

PIU1021 

PIU1022 

PIU1023 

PIU1024 

PIU1025 

COU1 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

2 2
LM25143-Q1 Two Phases

9/23/2024

PMP23468-SH2.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

Change in menu Project|Project Options|ParametersProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2018
Drawn By:
Engineer: Enter name of project lead

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.

Not in version controlSVN Rev:
XXX###Number: Rev: E1

TID #: N/A
Orderable: ChangeMe in variant

PGND

PGND

VCC

VIN

VDDA

VDDA

PGND

NT1

Net-Tie

PGND

AGND

AGND

VCC

VOUT

SYNCOUT

SS

SS

COMP

100V
0.47uF
C17

0.1uF

C36

0.1uF

C37

2.2uF

C24

2.2uF

C25

0.22µF

C68

EN2

PG2

VIN

PGND

PGND
33pF

C55 0
R40

100
R39

PGND

50V
0.1uF
C46

FB1

EN1

PG1

PGND

VIN

J2

0
R37

33pF

C54 100
R38PGND

100k
R45

6-35VDC
300W Continuous

PG1

COMP

DEMB

PG2

VDDA

AGND

SYNCOUT

DEMB

VCC

100k
R44

2.2uF

C19

PGND

AGND

1.00
R22

0.47uF

C18

100k
R46

EN2

EN1

PGND

VIN

100k
R47

TP4

TP5

J3

OUTPUT:

100k
R36

100k
R28

100k
R35

100k
R25

100V
0.01uF
C30

100V
0.01uF
C31

100V
0.01uF
C32

100V
0.01uF
C33

100V
0.01uF
C34

100V
0.01uF
C35

0

R24

0

R270

R23

0

R26

2.2
R31

2.2
R32

220pF
100V

C44
220pF
100V

C45

1210
50V
10uF
C39

1210
50V
10uF
C40

1210
50V
10uF
C41

1210
50V
10uF
C42

1210
50V
10uF
C47

1210
50V
10uF
C48

1210
50V
10uF
C49

1210
50V
10uF
C5010.5k

R29
10.5k
R30

fo
r 4

00
kH

z 
op

er
at

io
n

54.9k
R48

0
R51

Test with dithering off

for two phase

0.22µF

C67

50V
0.1uF
C43

SH-J1

M
75

82
-0

5

us
e 

SH
-J

1 
to

 ju
m

pe
r J

4-
6 

to
 J4

-7

1210
50V
10uF
C38

1210
50V
10uF
C51

D9

BA
T4

6W
J,

11
5

VCC15

VCC16
VCCX 6

VDDA 36VIN25

SS130 SS2 1

COMP129 COMP2 2

FB128 FB2 3

CS127 CS2 4

VOUT126 VOUT2 5

PG124 PG2 7

HOL123 HOL2 8

HO122 HO2 9

DEMB 33

DITH38

EP 41MODE34

RES32

RT37

SYNCOUT39

SW121 SW2 10

HB120 HB2 11

LOL119 LOL2 12

LO118 LO2 13

EN131 EN2 40

AGND 35

PGND1 17

PGND2 14

LM5143QRHARQ1

U2

5

4

123

Q7
NVMFS5C670NLWFAFT1G

PGND

D10

BA
T4

6W
J,

11
5

5

4

1 2 3

Q8
NVMFS5C670NLWFAFT1G

100V
4.7µF
C29

100V
4.7µF
C21

100V
4.7µF
C22

100V
4.7µF
C23

100V
4.7µF
C26

100V
4.7µF
C27

100V
4.7µF
C28

5

4

1 2 3

Q6
NVMFS5C670NLWFAFT1G

5

4

123

Q5
NVMFS5C670NLWFAFT1G

220nF

C52

220nF

C53

1210
50V
10uF
C58

1210
50V
10uF
C59

1210
50V
10uF
C57

1210
50V
10uF
C56

1210
50V
10uF
C60

1210
50V
10uF
C61

1210
50V
10uF
C62

1210
50V
10uF
C63

1210
50V
10uF
C64

1210
50V
10uF
C65

47.5k
R41

D11

BAT46WJ,115

VOUT
VOUT

VOUT VOUT

PGND PGND

100V
4.7µF
C20

PRELIMINARY
For reference only - values subject to change

1000W Peak 100ms

For a 2 ohm load:
12V * 6A = 72W
24V * 12A = 280W
40V * 20A = 800W

TP3
5015

Use 3.3V 100kHz PWM signal:

VPWM=0% for VOUT=35.1V
VPWM=50% for VOUT=20.5V
VPWM=100% for VOUT=5.9V

4.32k

R43

1.05k

R42

AGND

VPWM

VPWM

5
4

1
2
3

6
7
8
9

10
11
12
13
14

J4

A

DEMB jumper settings:
VDDA for FPWM
AGND for DEM
OPEN for external clock, FPWM

1µF
25V

C66

976
R50

7.0m
6.8uH
L2

XGL1010-682MED

7.0m
6.8uH
L3

XGL1010-682MED

11.5k
R49

50V
3300pF

C70
50V
100pF

C69

10.0kR33 10.0kR34

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 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 

PIC6601 

PIC6602 
COC66 

PIC6701 

PIC6702 
COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 
COC69 

PIC7001 

PIC7002 
COC70 

PID901 
PID902 

COD9 

PID1001 
PID1002 

COD10 

PID1101 PID1102 

COD11 

PIJ201 

COJ2 

PIJ301 

PIJ302 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

PIJ4011 

PIJ4012 

PIJ4013 

PIJ4014 

COJ4 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PINT101 PINT102 

CONT1 

PIQ501 PIQ502 PIQ503 

PIQ504 

PIQ505 
COQ5 

PIQ601 PIQ602 PIQ603 

PIQ604 

PIQ605 
COQ6 

PIQ701 PIQ702 PIQ703 

PIQ704 

PIQ705 COQ7 

PIQ801 PIQ802 PIQ803 

PIQ804 

PIQ805 COQ8 

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 

PIR4401 

PIR4402 
COR44 

PIR4501 

PIR4502 
COR45 

PIR4601 

PIR4602 
COR46 

PIR4701 

PIR4702 
COR47 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 

PIR5002 
COR50 

PIR5101 

PIR5102 

COR51 

COSH0J1 

PITP301 

COTP3 

PITP401 
COTP4 

PITP501 
COTP5 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

PIU2017 

PIU2018 

PIU2019 

PIU2020 

PIU2021 

PIU2022 

PIU2023 

PIU2024 

PIU2025 

PIU2026 

PIU2027 

PIU2028 

PIU2029 

PIU2030 

PIU2031 

PIU2032 

PIU2033 

PIU2034 

PIU2035 

PIU2036 

PIU2037 

PIU2038 

PIU2039 

PIU2040 

PIU2041 

COU2 



IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE 
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS” 
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY 
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD 
PARTY INTELLECTUAL PROPERTY RIGHTS.
These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated

https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	Schematics("All Documents",Physical)
	PMP23468-SH1.SchDoc(PMP23468-SH1)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	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

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C71
	C71-1
	C71-2

	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

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2

	J1
	J1-1
	J1-2

	L1
	L1-1
	L1-2

	Q1
	Q1-1
	Q1-2
	Q1-3
	Q1-4
	Q1-5-6

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	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

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	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

	TP1
	TP1-1

	TP2
	TP2-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25



	PMP23468-SH2.SchDoc(PMP23468-SH2)
	Components
	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	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
	C41-1
	C41-2

	C42
	C42-1
	C42-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C66
	C66-1
	C66-2

	C67
	C67-1
	C67-2

	C68
	C68-1
	C68-2

	C69
	C69-1
	C69-2

	C70
	C70-1
	C70-2

	D9
	D9-1
	D9-2

	D10
	D10-1
	D10-2

	D11
	D11-1
	D11-2

	J2
	J2-1

	J3
	J3-1
	J3-2

	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6
	J4-7
	J4-8
	J4-9
	J4-10
	J4-11
	J4-12
	J4-13
	J4-14

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2

	NT1
	NT1-1
	NT1-2

	Q5
	Q5-1
	Q5-2
	Q5-3
	Q5-4
	Q5-5

	Q6
	Q6-1
	Q6-2
	Q6-3
	Q6-4
	Q6-5

	Q7
	Q7-1
	Q7-2
	Q7-3
	Q7-4
	Q7-5

	Q8
	Q8-1
	Q8-2
	Q8-3
	Q8-4
	Q8-5

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-2

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	SH-J1
	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39
	U2-40
	U2-41





