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PB0_SPI1-CS2
PB6_SPI1-CS0
PB7_SPI1-POCI
PB8_SPI1-PICO

PB12_TIMA0-C2_TIMA1-FAL

PB15_UART2-TX_TIMG1-C0

PB16_UART2-RX_TIMG1-C1

PB17_ADC1.4_SPI1-CS1

PA25_OPA0-IN1+_ADC0.2PB23_TIMA0-FAL

PA9_UART1-RX PA8_UART1-TX

PB9_SPI1-SCK
PA27_OPA0-IN0-_COMP0-IN0-_TIMA2_FAL
PB2_I2C1-SCL
PB3_I2C1-SDA

PA18_OPA1-IN+_ADC1.3_GPAMP-IN-

PA15-_DAC-OUT

PA16_OPA1-OUT_ADC1.1

Motor Phase Voltage

Motor Phase Current

1/2/3 ISEN algorithm

PB4_TIMA1-C0

PA28_TIMA2_C0
PA31_TIMA2_C1

PB1_TIMA1-C1

PB20_TIMA0-C2
PB13_TIMA0-C3

PA12_CAN-TX
PA13_CAN-RX

6*PWM
RST

CAN/LIN

HALL-A or SPI
HALL-B or SPI

HALL-C or SPI

SPI
SPI

SPI

V_Temperature

This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)

PB25_ADC0.4_TIMA2-FAL

PA29_TIMG10_C0
PA30_TIMG10_C1
PB14_TIMG10_IDX

PA7_CLK-OUT

PA23-
PA21-

PB10_TIMG0-C0

PB11_TIMG0-C1

PA14_TIMH0-C0

PB21

PB22

PB23_TIMA0-FAL

PB27

PA2-
PA4-
PA6-

PB5

PA15-_DAC-OUT

PB19_OPA1-IN+_ADC1.6

PA22_OPA0-OUT_ADC0.7_GPAMP-OUT_COMP2-IN0+

PA17_OPA1-IN-_ADC1.2

PB18_ADC1.5

PA24_OPA0-IN1-_ADC0.3

PB18-_ADC1.5

PB19-_ADC1.6

PA24-_ADC0.3
PA17-_ADC1.2

PA22-_ADC0.7

VSENVM

nFAULT

nFAULT

QEI Interface

1
2

J24

90120-0122

GND

J15 is to flexibly adopt 1 ISEN algorithm, 2 ISENs algorithm and 3 ISENs algorithm
Some DRV BP the ISENA/B/C is 26 27 28, some is 27 28 29

0.1%
10 ppm/C

10.0k
R56

PA1-PA0-

3V3
DNCR59
DNCR60

GND

PA26_OPA0-IN0+_GPAMP-IN+_COMP0-IN0+
PB24_ADC0.5_COMP1-IN1+

PB24_ADC0.5_COMP1-IN1+

PA10_UART0-TX_BP
PA11_UART0-RX_BP

1
2
3

J9

Connect J27.2 & J27.3 to enable Thermistor to GMAMP

GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46

PA26_OPA0-IN0+_GPAMP-IN+_COMP0-IN0+

PA18_OPA1-IN+_ADC1.3_GPAMP-IN-

PA22_OPA0-OUT_ADC0.7_GPAMP-OUT_COMP2-IN0+

3.3VM

3.3VM 3.3VM

PIC4501 PIC4502 
COC45 

PIC4601 PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 PIC4802 
COC48 

PIC4901 PIC4902 
COC49 

PIC5001 PIC5002 
COC50 

PIC5101 PIC5102 
COC51 

PIC5201 PIC5202 
COC52 

PIJ10J301 

PIJ10J302 

PIJ10J303 

PIJ10J304 

PIJ10J305 

PIJ10J306 

PIJ10J307 

PIJ10J308 

PIJ10J309 

PIJ10J3010 

PIJ10J3021 

PIJ10J3022 

PIJ10J3023 

PIJ10J3024 

PIJ10J3025 

PIJ10J3026 

PIJ10J3027 

PIJ10J3028 

PIJ10J3029 

PIJ10J3030 

COJ10J3 

PIJ20J4011 

PIJ20J4012 

PIJ20J4013 

PIJ20J4014 

PIJ20J4015 

PIJ20J4016 

PIJ20J4017 

PIJ20J4018 

PIJ20J4019 

PIJ20J4020 

PIJ20J4031 

PIJ20J4032 

PIJ20J4033 

PIJ20J4034 

PIJ20J4035 

PIJ20J4036 

PIJ20J4037 

PIJ20J4038 

PIJ20J4039 

PIJ20J4040 

COJ20J4 

PIJ901 

PIJ902 

PIJ903 

COJ9 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 

COJ12 

PIJ1401 

PIJ1402 

PIJ1403 

COJ14 

PIJ1501 

PIJ1502 

PIJ1503 

COJ15 

PIJ2301 

PIJ2302 

COJ23 

PIJ2401 

PIJ2402 

COJ24 

PIJ2501 

PIJ2502 

COJ25 

PIJ2601 

PIJ2602 

PIJ2603 

PIJ2604 

PIJ2605 

PIJ2606 
COJ26 

PIJ2701 

PIJ2702 

PIJ2703 

PIJ2704 

PIJ2705 

PIJ2706 

PIJ2707 

PIJ2708 

PIJ2709 

PIJ27010 

COJ27 
PIJ2801 

PIJ2802 

PIJ2803 

PIJ2804 

PIJ2805 

PIJ2806 

PIJ2807 

PIJ2808 

PIJ2809 

PIJ28010 

COJ28 

PIP101 

PIP102 PIP103 PIP104 PIP105 

COP1 

PIR5501 PIR5502 
COR55 

PIR5601 

PIR5602 
COR56 

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 

PIR7801 PIR7802 
COR78 

PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIR8201 PIR8202 
COR82 

PIR8301 PIR8302 
COR83 

PIR8401 PIR8402 
COR84 

PIRT101 

PIRT102 
CORT1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU208 

COU2A PIU204 
PIU205 

PIU206 

PIU207 

PIU208 

COU2B 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

3 7
XDS110-ET Debug Probe

2/6/2023

MCU098_03_XDS110_Debug_Probe.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

LP-MSPM0G3507Project Title:
Designed for: Public Release

Assembly Variant: Variant 1

© Texas Instruments 2022
Drawn By:
Engineer:

Johnson He
Johnson He

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.

SVN Rev:
MCU098Number: Rev: A

TID #: N/A
Orderable: LP-MSPM0G3507

XDS_RXD
XDS_TXD
XDS_TCK_SWDCLK
XDS_TMS_SWDIO
XDS_TDO_SWO
XDS_TDI
XDS_RESET_OUT

ITCK
ITMS
ITDI
ITDO

XDS_ID
XDS_VBUS

VBUS_DETECT

XDS_VCC

XDS_VCC

XDS_VCC

XDS_VCC

XDS_DP
XDS_DM

XDS_VCC

XDS_GND

XDS_GND

XDS_GNDXDS_GND

XDS_GND

XDS_GND

XDS_GNDXDS_GND

XDS_GND

XDS_GND

XDS_GND

XDS_GND
XDS_GND

XDS_GND

XDS_GND

REF_TARGET_VCC

PD01

PD12

PD23

PD34

PE3 12
PE2 13
PE1 14
PE0 15

PK0 18

PK1 19

PK2 20

PK3 21

PC722
PC623
PC524
PC425

PH0 29

PH1 30

PH2 31

PH3 32

PA033

PA134

PA235

PA336

PA437

PA538

PA640

PA741

PF0 42

PF1 43

PF2 44

PF3 45

PF4 46

PG0 49

PG1 50

PK7 60
PK6 61
PK5 62
PK4 63

PB291

PB392

PB095

PB196

PC3/TDO/SWO97
PC2/TDI98
PC1/TMS/SWDIO99
PC0/TCK/SWCLK100

PJ0 116

PJ1 117

PB5120
PB4121

PE4 123

PE5 124

PD4125

PD5126

PD6127

PD7128

MSP432E401YTPDTR

XDS1A

PQ0 5

PQ1 6

PQ2 11

PQ3 27

PM771
PM672
PM573
PM474
PM375
PM276
PM177
PM078

PL081

PL182

PL283

PL384

PL485

PL586

PL793
PL694

PQ4 102

PP2 103

PP3 104

PP4 105

PP5 106

PN0107

PN1108

PN2109

PN3110

PN4111

PN5112

PP0 118

PP1 119

MSP432E401YTPDTR

XDS1B

EN0RXIN53

EN0RXIP54

EN0TXON56

EN0TXOP57

RBIAS 59

WAKE64 HIB 65

XOSC0 66

XOSC1 67

RST70

OSC0 88

OSC1 89

MSP432E401YTPDTR

XDS1C

VDD7

VDDA8

VREFA+9

GNDA 10

VDD16

GND 17VDD26

VDD28

VDD39

VDD47

GND 48

VDD51

VDD52

GND 55

GND 58

VBAT68

VDD69

VDD79

GND 80

VDDC87

VDD90

VDD101

VDD113

GND 114

VDDC115

VDD122

MSP432E401YTPDTR

XDS1D

HOSTSCL
HOSTSDA

XDS_GND

VCCEN1
VCCEN2

DCDCIO0
DCDCIO1
DCDCRST
DCDCTEST

REF_MAIN_LDO
DCDCPULSE

IRSTN

DCDCRST

DCDCTEST

1
2Red

LED101
BR1111C-TR

Green

1
2

LED102
LTST-C190GKT

10k
R31

1
3 4

2G
G

Y3

DNC

TP2

5001

DNCTP1

5001

DNC
TP3

5001

0.1uF
C17

0.1uF
C18

0.1uF
C24

0.1uF
C27

0.1uF
C28

0.1uF
C13

0.01uF
C14

0.01uF
C15

0.01uF
C16

0.01uF
C22

0.01uF
C26

1uF
C19

1uF
C21

1uF
C25

2.2uF
C23

12pF
C29

12pF
C30

1.0k
R24

1.0k
R25

1.0k
R26

DNC
R27

100

R28

4.87k
R32

100

R33

470
R29

470
R30

1.0k
R34

51

R35

BSL_INVOKE

3
1

LM4040C25IDCKR
IC5A

0.1uF
C20

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 

PIC2701 

PIC2702 
COC27 

PIC2801 

PIC2802 
COC28 

PIC2901 

PIC2902 
COC29 

PIC3001 

PIC3002 
COC30 PIIC501 

PIIC503 
COIC5A 

PILED10101 

PILED10102 
COLED101 

PILED10201 

PILED10202 
COLED102 

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 

PITP101 

COTP1 

PITP201 

COTP2 

PITP301 

COTP3 

PIXDS101 

PIXDS102 

PIXDS103 

PIXDS104 

PIXDS1012 

PIXDS1013 

PIXDS1014 

PIXDS1015 

PIXDS1018 

PIXDS1019 

PIXDS1020 

PIXDS1021 

PIXDS1022 

PIXDS1023 

PIXDS1024 

PIXDS1025 

PIXDS1029 

PIXDS1030 

PIXDS1031 

PIXDS1032 

PIXDS1033 

PIXDS1034 

PIXDS1035 

PIXDS1036 

PIXDS1037 

PIXDS1038 

PIXDS1040 

PIXDS1041 

PIXDS1042 

PIXDS1043 

PIXDS1044 

PIXDS1045 

PIXDS1046 

PIXDS1049 

PIXDS1050 

PIXDS1060 

PIXDS1061 

PIXDS1062 

PIXDS1063 

PIXDS1091 

PIXDS1092 

PIXDS1095 

PIXDS1096 

PIXDS1097 

PIXDS1098 

PIXDS1099 

PIXDS10100 

PIXDS10116 

PIXDS10117 

PIXDS10120 

PIXDS10121 

PIXDS10123 

PIXDS10124 

PIXDS10125 

PIXDS10126 

PIXDS10127 

PIXDS10128 

COXDS1A 

PIXDS105 

PIXDS106 

PIXDS1011 

PIXDS1027 

PIXDS1071 

PIXDS1072 

PIXDS1073 

PIXDS1074 

PIXDS1075 

PIXDS1076 

PIXDS1077 

PIXDS1078 

PIXDS1081 

PIXDS1082 

PIXDS1083 

PIXDS1084 

PIXDS1085 

PIXDS1086 

PIXDS1093 

PIXDS1094 

PIXDS10102 

PIXDS10103 

PIXDS10104 

PIXDS10105 

PIXDS10106 

PIXDS10107 

PIXDS10108 

PIXDS10109 

PIXDS10110 

PIXDS10111 

PIXDS10112 

PIXDS10118 

PIXDS10119 

COXDS1B 

PIXDS1053 

PIXDS1054 

PIXDS1056 

PIXDS1057 

PIXDS1059 

PIXDS1064 PIXDS1065 

PIXDS1066 

PIXDS1067 

PIXDS1070 

PIXDS1088 

PIXDS1089 

COXDS1C 

PIXDS107 

PIXDS108 

PIXDS109 

PIXDS1010 

PIXDS1016 

PIXDS1017 PIXDS1026 

PIXDS1028 

PIXDS1039 

PIXDS1047 

PIXDS1048 

PIXDS1051 

PIXDS1052 

PIXDS1055 

PIXDS1058 

PIXDS1068 

PIXDS1069 

PIXDS1079 

PIXDS1080 

PIXDS1087 

PIXDS1090 

PIXDS10101 

PIXDS10113 

PIXDS10114 

PIXDS10115 

PIXDS10122 

COXDS1D 

PIY301 PIY302 

PIY303 PIY304 

COY3 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4 7
XDS110-ET EnergyTrace

8/17/2022

MCU098_04_XDS110-ET_EnergyTrace.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

LP-MSPM0G3507Project Title:
Designed for: Public Release

Assembly Variant: Variant 1

© Texas Instruments 2022
Drawn By:
Engineer:

Johnson He
Johnson He

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.

SVN Rev:
MCU098Number: Rev: A

TID #: N/A
Orderable: LP-MSPM0G3507

P1.0/TA0CLK/ACLK/A0/CA01

TEST/SBWTCK10

P2.7/XOUT 11
P2.6/XIN/TA0.1 12

AVSS 13

DVSS 14

AVCC15

DVCC16

PAD 17

P1.1/TA0.0/A1/CA12

P1.2/TA0.1/A2/CA23

P1.3/ADC10CLK/CAOUT/A3/VREF-/VEREF-/CA34

P1.4/SMCLK/TA0.2/A4/VREF+/VEREF+/CA4/TCK5

P1.5/TA0.0/SCLK/A5/CA5/TMS6

P1.6/TA0.1/SDO/SCL/A6/CA6/TDI/TCLK7

P1.7/CAOUT/SDI/SDA/A7/CA7/TDO/TDI8

RST/NMI/SBWTDIO9

MSP430G2452IRSA16R

XDS2

16V
4.7uF

C32

16V
4.7uF

C36

Software-controlled DCDC converter
Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications

XDS_GND

XDS_GND

XDS_GNDXDS_VCC

AVCCOUT

DCDCPULSE

XDS_VCCOUT

DCDCCAL0
DCDCCAL2

DCDCCAL1

XDS_GND

DCDCRST
DCDCTEST

DCDCIO0
DCDCIO1

HOSTSCL
HOSTSDA

XDS_GND

XDS_VCC

XDS_GND

XDS_GND
XDS_GND XDS_GNDXDS_GND

XDS_VBUS

XDS_VCCOUT

EN1 GND 2

IN23

OUT 4IN15

TPS2102DBVR

IC1

16V
0.22uF

C42
XDS_GND

XDS_GND XDS_GND

XDS_VCC

XDS_VCCOUT

VCCEN1

XDS_VCCTARGET

XDS_GND XDS_GND

XDS_VCCTARGET XDS_VCCREF_TARGET_VCC REF_MAIN_LDO

16V
0.22uF

C41

47uF
C40

3

1

2

T2
BC850CW,115

470
R48

3

1

2

T1
DMG1013UW-7

0.1uF
C44

0.1uF
C33

0.1uF
C390.1uF

C38
4.7uF
C37

4.7uF
C43

33pF
C34

2.2uH

L1

1

2

3

D2

BAS40-05W,115

1

2

3

D3

BAS40-05W,115

220k
R36

220k
R37

4.7k
R42

4.7k
R41

220k
R43

220k
R44

47.0k
R45

47.0k
R46

2.20k
R39

6.81k
R40

3.30k
R38

820
R47

47.0k
R49

33pF
C31

0
R52

1000pF
C35

DNC

R50

220k

R51

DNC
R53

220k
R54

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 

PID201 

PID202 

PID203 

COD2 

PID301 

PID302 

PID303 

COD3 

PIIC101 PIIC102 

PIIC103 

PIIC104 PIIC105 

COIC1 

PIL101 PIL102 

COL1 

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 

PIT101 

PIT102 

PIT103 

COT1 

PIT201 

PIT202 

PIT203 
COT2 

PIXDS201 

PIXDS202 

PIXDS203 

PIXDS204 

PIXDS205 

PIXDS206 

PIXDS207 

PIXDS208 

PIXDS209 

PIXDS2010 

PIXDS2011 

PIXDS2012 

PIXDS2013 

PIXDS2014 

PIXDS2015 

PIXDS2016 

PIXDS2017 

COXDS2 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

5 7
XDS110-ET Interface

8/17/2022

MCU098_05_XDS110_Target_Interface.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

LP-MSPM0G3507Project Title:
Designed for: Public Release

Assembly Variant: Variant 1

© Texas Instruments 2022
Drawn By:
Engineer:

Johnson He
Johnson He

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.

SVN Rev:
MCU098Number: Rev: A

TID #: N/A
Orderable: LP-MSPM0G3507

XDS_VBUS

XDS_TXD
XDS_RXD

XDS_TMS_SWDIO
XDS_RESET_OUT

XDS_TCK_SWDCLK
XDS_TDO_SWO
XDS_TDI

GND

+5V 3V3

XDS_VCC

3V3XDS_VCC

XDS_GND

XDS_GND

XDS_GND

XDS110-ET  <<---->>  LaunchPad

CNT-M127-2*5-GS-3.05/2.5-250 CNT-M127-2*5-GS-3.05/2.5-250

XDS_VCCTARGET

GND

GND

RST

IO11

IO22

IO33

GND 4

IO4 5

IO5 6

IO6 7

VCC8

TPD6E004RSER

IC2

IO11

IO22

IO33

GND 4

IO4 5

IO5 6

IO6 7

VCC8

TPD6E004RSER

U1

3.30k
R85

PA19_SWDIO
PA20_SWCLK

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15
17

16
18

J101

PEC09DAAN

BSL_INVOKE PA18-

PA10_UART0-TX_XDS
PA11_UART0-RX_XDS

1 2
3 4
5 6
7 8
9 10

J102

FTSH-105-01-L-DV-K

1 2
3 4
5 6
7 8
9 10

J103

FTSH-105-01-L-DV-K

PIIC201 

PIIC202 

PIIC203 

PIIC204 

PIIC205 

PIIC206 

PIIC207 

PIIC208 

COIC2 

PIJ10101 PIJ10102 

PIJ10103 PIJ10104 

PIJ10105 PIJ10106 

PIJ10107 PIJ10108 

PIJ10109 PIJ101010 

PIJ101011 PIJ101012 

PIJ101013 PIJ101014 

PIJ101015 PIJ101016 

PIJ101017 PIJ101018 

COJ101 

PIJ10201 PIJ10202 

PIJ10203 PIJ10204 

PIJ10205 PIJ10206 

PIJ10207 PIJ10208 

PIJ10209 PIJ102010 

COJ102 

PIJ10301 PIJ10302 

PIJ10303 PIJ10304 

PIJ10305 PIJ10306 

PIJ10307 PIJ10308 

PIJ10309 PIJ103010 

COJ103 

PIR8501 

PIR8502 
COR85 

PIU101 

PIU102 

PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

COU1 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

6 7
XDS110-ET USB Power

5/3/2022

MCU098_06_XDS110-ET_USB_Power.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

LP-MSPM0G3507Project Title:
Designed for: Public Release

Assembly Variant: Variant 1

© Texas Instruments 2022
Drawn By:
Engineer:

Johnson He
Johnson He

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.

SVN Rev:
MCU098Number: Rev: A

TID #: N/A
Orderable: LP-MSPM0G3507

XDS_VCC

XDS_ID

XDS_DP

XDS_DM

XDS_VBUS

XDS_ID

XDS_VBUS

XDS_DP
XDS_DM

XDS_VBUS VBUS_DETECT

XDS_GND

XDS_GND

XDS_GND XDS_GND

XDS_GND

XDS_GND

XDS_GND

OUT 1

NC2

NR 3

GND 4

EN5

NC6

NC7

IN8

PAD 9

TPS73533DRBT

IC4

XDS_GND

XDS_GND

ITDO

ITDI

IRSTN

XDS_VCC

XDS_VCCITMS

ITCK

10V
2.2uF

C53

IO11

IO22

GND 3

IO3 4

IO4 5

VCC6

TPD4E004DRYR

IC3

VBUS 1

D- 2

D+ 3

ID 4

GND 5

678

11109

USB2
1051640001

10k

R91

10k

R92

DNC
TP4

5001

DNC
TP5

5001

1uF
C55

2.2uF
C56

0
R86

0
R89

330k

R87

220k
R88

3300pF
C54

1.00M
R90

DNC
TP6

5001

DNC
TP7

5001

DNC
TP8

5001

DNC
TP9

5001

DNC
TP10

5001

PIC5301 

PIC5302 
COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5601 

PIC5602 
COC56 

PIIC301 

PIIC302 

PIIC303 

PIIC304 

PIIC305 

PIIC306 

COIC3 

PIIC401 

PIIC402 

PIIC403 

PIIC404 

PIIC405 

PIIC406 

PIIC407 

PIIC408 

PIIC409 

COIC4 

PIR8601 PIR8602 
COR86 

PIR8701 PIR8702 

COR87 

PIR8801 

PIR8802 
COR88 

PIR8901 PIR8902 
COR89 

PIR9001 

PIR9002 
COR90 

PIR9101 PIR9102 

COR91 

PIR9201 PIR9202 

COR92 

PITP401 

COTP4 

PITP501 

COTP5 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PITP1001 

COTP10 

PIUSB201 

PIUSB202 

PIUSB203 

PIUSB204 

PIUSB205 

PIUSB206 PIUSB207 PIUSB208 

PIUSB209 PIUSB2010 PIUSB2011 

COUSB2 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

7 7
Hardware

12/9/2022

MCU098_07_Hardware.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

LP-MSPM0G3507Project Title:
Designed for: Public Release

Assembly Variant: Variant 1

© Texas Instruments 2022
Drawn By:
Engineer:

Johnson He
Johnson He

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.

SVN Rev:
MCU098Number: Rev: A

TID #: N/A
Orderable: LP-MSPM0G3507

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.

Assembly Note
ZZ4

Place a click-in Standoff (MAE-10, KangYang)  in hole MH1/MH2

MECH
USB1

AK67421-0.3

MH1

MTG_NoPads

MH2

MTG_NoPads

MH3

MTG_NoPads

MH4

MTG_NoPads

FID1

Fiducial

FID2

Fiducial

FID3

Fiducial

LOGO1

CE Mark

LOGO
PCB
Logo4

ESD Susceptible
LOGO
PCB
Logo6

FCC disclaimer

LOGO
PCB
Logo3

Texas Instruments
LOGO
PCB
Logo2

Texas Instruments

LOGO
PCB
Logo7

WEEE logo

H1

MAE-10

H2

MAE-10

MCU098
A

PCB Number:
PCB Rev:

Printed Circuit Board

J101: 1-2

SH-J1

J101: 3-4

SH-J2

J101: 5-6

SH-J3

J101: 7-8

SH-J4

J101: 9-10

SH-J5

J101: 11-12

SH-J6

J101: 12-13

SH-J7

J101: 15-16

SH-J8

J101: 17-18

SH-J9

J14: 1-2

SH-J10

J14: 1-2

SH-J11

J16: 1-2

SH-J12

J17: 1-2

SH-J13

J18: 1-2

SH-J14

J5: 1-2

SH-J15

J6: 1-2

SH-J16

J7: 1-2

SH-J17

J8: 1-2

SH-J18

J9: 1-2

SH-J19

J13: 1-2

SH-J20

J15: 1-2

SH-J21

J19: 1-2

SH-J22

J20: 1-2

SH-J23

J21: 1-2

SH-J24

J22: 1-2

SH-J25

CO!PCB1 

COFID1 COFID2 COFID3 
COH1 COH2 

COLOGO1 
COLogo2 COLogo3 

COLogo4 COLogo6 COLogo7 

COMH1 COMH2 COMH3 COMH4 

COSH0J1 COSH0J2 COSH0J3 COSH0J4 COSH0J5 

COSH0J6 COSH0J7 COSH0J8 COSH0J9 COSH0J10 

COSH0J11 COSH0J12 COSH0J13 COSH0J14 COSH0J15 

COSH0J16 COSH0J17 COSH0J18 COSH0J19 COSH0J20 COSH0J21 COSH0J22 COSH0J23 COSH0J24 

COSH0J25 

COUSB1 

COZZ1 

COZZ2 

COZZ3 

COZZ4 


	Schematics("All Documents",Physical)
	MCU098_01_MSPM0G3507_Target_Device.SchDoc(MCU098_01_MSPM0G3507_Target_Device)
	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

	D1
	D1-1
	D1-2

	J4
	J4-1
	J4-2

	J5
	J5-1
	J5-2

	J6
	J6-1
	J6-2

	J7
	J7-1
	J7-2

	J8
	J8-1
	J8-2

	J10
	J10-1
	J10-2
	J10-3

	J11
	J11-1
	J11-2
	J11-3

	J13
	J13-1
	J13-2

	J16
	J16-1
	J16-2

	J17
	J17-1
	J17-2

	J18
	J18-1
	J18-2

	J19
	J19-1
	J19-2
	J19-3

	J20
	J20-1
	J20-2
	J20-3

	J21
	J21-1
	J21-2
	J21-3

	J22
	J22-1
	J22-2
	J22-3

	LED1
	LED1-1
	LED1-2

	LED2
	LED2-1
	LED2-2
	LED2-3
	LED2-4
	LED2-5
	LED2-6

	MSP1
	MSP1-1
	MSP1-2
	MSP1-3
	MSP1-4
	MSP1-5
	MSP1-6
	MSP1-7
	MSP1-8
	MSP1-9
	MSP1-10
	MSP1-11
	MSP1-12
	MSP1-13
	MSP1-14
	MSP1-15
	MSP1-16
	MSP1-17
	MSP1-18
	MSP1-19
	MSP1-20
	MSP1-21
	MSP1-22
	MSP1-23
	MSP1-24
	MSP1-25
	MSP1-26
	MSP1-27
	MSP1-28
	MSP1-29
	MSP1-30
	MSP1-31
	MSP1-32
	MSP1-33
	MSP1-34
	MSP1-35
	MSP1-36
	MSP1-37
	MSP1-38
	MSP1-39
	MSP1-40
	MSP1-41
	MSP1-42
	MSP1-43
	MSP1-44
	MSP1-45
	MSP1-46
	MSP1-47
	MSP1-48
	MSP1-49
	MSP1-50
	MSP1-51
	MSP1-52
	MSP1-53
	MSP1-54
	MSP1-55
	MSP1-56
	MSP1-57
	MSP1-58
	MSP1-59
	MSP1-60
	MSP1-61
	MSP1-62
	MSP1-63
	MSP1-64

	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

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	S1
	S1-1
	S1-2
	S1-3
	S1-4

	S2
	S2-1
	S2-2
	S2-3
	S2-4

	S3
	S3-1
	S3-2
	S3-3
	S3-4

	Y1
	Y1-1
	Y1-2

	Y2
	Y2-1
	Y2-2
	Y2-3
	Y2-4



	MCU098_02_BoosterPack_Connectors.SchDoc(MCU098_02_BoosterPack_Connectors)
	Components
	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

	J1/J3
	J1/J3-1
	J1/J3-2
	J1/J3-3
	J1/J3-4
	J1/J3-5
	J1/J3-6
	J1/J3-7
	J1/J3-8
	J1/J3-9
	J1/J3-10
	J1/J3-21
	J1/J3-22
	J1/J3-23
	J1/J3-24
	J1/J3-25
	J1/J3-26
	J1/J3-27
	J1/J3-28
	J1/J3-29
	J1/J3-30

	J2/J4
	J2/J4-11
	J2/J4-12
	J2/J4-13
	J2/J4-14
	J2/J4-15
	J2/J4-16
	J2/J4-17
	J2/J4-18
	J2/J4-19
	J2/J4-20
	J2/J4-31
	J2/J4-32
	J2/J4-33
	J2/J4-34
	J2/J4-35
	J2/J4-36
	J2/J4-37
	J2/J4-38
	J2/J4-39
	J2/J4-40

	J9
	J9-1
	J9-2
	J9-3

	J12
	J12-1
	J12-2
	J12-3
	J12-4
	J12-5

	J14
	J14-1
	J14-2
	J14-3

	J15
	J15-1
	J15-2
	J15-3

	J23
	J23-1
	J23-2

	J24
	J24-1
	J24-2

	J25
	J25-1
	J25-2

	J26
	J26-1
	J26-2
	J26-3
	J26-4
	J26-5
	J26-6

	J27
	J27-1
	J27-2
	J27-3
	J27-4
	J27-5
	J27-6
	J27-7
	J27-8
	J27-9
	J27-10

	J28
	J28-1
	J28-2
	J28-3
	J28-4
	J28-5
	J28-6
	J28-7
	J28-8
	J28-9
	J28-10

	P1
	P1-1
	P1-2
	P1-3
	P1-4
	P1-5

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R57
	R57-1
	R57-2

	R58
	R58-1
	R58-2

	R59
	R59-1
	R59-2

	R60
	R60-1
	R60-2

	R61
	R61-1
	R61-2

	R62
	R62-1
	R62-2

	R63
	R63-1
	R63-2

	R64
	R64-1
	R64-2

	R65
	R65-1
	R65-2

	R66
	R66-1
	R66-2

	R67
	R67-1
	R67-2

	R68
	R68-1
	R68-2

	R69
	R69-1
	R69-2

	R70
	R70-1
	R70-2

	R71
	R71-1
	R71-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R74
	R74-1
	R74-2

	R75
	R75-1
	R75-2

	R76
	R76-1
	R76-2

	R77
	R77-1
	R77-2

	R78
	R78-1
	R78-2

	R79
	R79-1
	R79-2

	R80
	R80-1
	R80-2

	R81
	R81-1
	R81-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	RT1
	RT1-1
	RT1-2

	U2A
	U2-1
	U2-2
	U2-3
	U2-4
	U2-8

	U2B
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8



	MCU098_03_XDS110_Debug_Probe.SchDoc(MCU098_03_XDS110_Debug_Probe)
	Components
	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	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

	IC5A
	IC5-1
	IC5-3

	LED101
	LED101-1
	LED101-2

	LED102
	LED102-1
	LED102-2

	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

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	XDS1A
	XDS1-1
	XDS1-2
	XDS1-3
	XDS1-4
	XDS1-12
	XDS1-13
	XDS1-14
	XDS1-15
	XDS1-18
	XDS1-19
	XDS1-20
	XDS1-21
	XDS1-22
	XDS1-23
	XDS1-24
	XDS1-25
	XDS1-29
	XDS1-30
	XDS1-31
	XDS1-32
	XDS1-33
	XDS1-34
	XDS1-35
	XDS1-36
	XDS1-37
	XDS1-38
	XDS1-40
	XDS1-41
	XDS1-42
	XDS1-43
	XDS1-44
	XDS1-45
	XDS1-46
	XDS1-49
	XDS1-50
	XDS1-60
	XDS1-61
	XDS1-62
	XDS1-63
	XDS1-91
	XDS1-92
	XDS1-95
	XDS1-96
	XDS1-97
	XDS1-98
	XDS1-99
	XDS1-100
	XDS1-116
	XDS1-117
	XDS1-120
	XDS1-121
	XDS1-123
	XDS1-124
	XDS1-125
	XDS1-126
	XDS1-127
	XDS1-128

	XDS1B
	XDS1-5
	XDS1-6
	XDS1-11
	XDS1-27
	XDS1-71
	XDS1-72
	XDS1-73
	XDS1-74
	XDS1-75
	XDS1-76
	XDS1-77
	XDS1-78
	XDS1-81
	XDS1-82
	XDS1-83
	XDS1-84
	XDS1-85
	XDS1-86
	XDS1-93
	XDS1-94
	XDS1-102
	XDS1-103
	XDS1-104
	XDS1-105
	XDS1-106
	XDS1-107
	XDS1-108
	XDS1-109
	XDS1-110
	XDS1-111
	XDS1-112
	XDS1-118
	XDS1-119

	XDS1C
	XDS1-53
	XDS1-54
	XDS1-56
	XDS1-57
	XDS1-59
	XDS1-64
	XDS1-65
	XDS1-66
	XDS1-67
	XDS1-70
	XDS1-88
	XDS1-89

	XDS1D
	XDS1-7
	XDS1-8
	XDS1-9
	XDS1-10
	XDS1-16
	XDS1-17
	XDS1-26
	XDS1-28
	XDS1-39
	XDS1-47
	XDS1-48
	XDS1-51
	XDS1-52
	XDS1-55
	XDS1-58
	XDS1-68
	XDS1-69
	XDS1-79
	XDS1-80
	XDS1-87
	XDS1-90
	XDS1-101
	XDS1-113
	XDS1-114
	XDS1-115
	XDS1-122

	Y3
	Y3-1
	Y3-2
	Y3-3
	Y3-4



	MCU098_04_XDS110-ET_EnergyTrace.SchDoc(MCU098_04_XDS110-ET_EnergyTrace)
	Components
	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

	D2
	D2-1
	D2-2
	D2-3

	D3
	D3-1
	D3-2
	D3-3

	IC1
	IC1-1
	IC1-2
	IC1-3
	IC1-4
	IC1-5

	L1
	L1-1
	L1-2

	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

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	T1
	T1-1
	T1-2
	T1-3

	T2
	T2-1
	T2-2
	T2-3

	XDS2
	XDS2-1
	XDS2-2
	XDS2-3
	XDS2-4
	XDS2-5
	XDS2-6
	XDS2-7
	XDS2-8
	XDS2-9
	XDS2-10
	XDS2-11
	XDS2-12
	XDS2-13
	XDS2-14
	XDS2-15
	XDS2-16
	XDS2-17



	MCU098_05_XDS110_Target_Interface.SchDoc(MCU098_05_XDS110_Target_Interface)
	Components
	IC2
	IC2-1
	IC2-2
	IC2-3
	IC2-4
	IC2-5
	IC2-6
	IC2-7
	IC2-8

	J101
	J101-1
	J101-2
	J101-3
	J101-4
	J101-5
	J101-6
	J101-7
	J101-8
	J101-9
	J101-10
	J101-11
	J101-12
	J101-13
	J101-14
	J101-15
	J101-16
	J101-17
	J101-18

	J102
	J102-1
	J102-2
	J102-3
	J102-4
	J102-5
	J102-6
	J102-7
	J102-8
	J102-9
	J102-10

	J103
	J103-1
	J103-2
	J103-3
	J103-4
	J103-5
	J103-6
	J103-7
	J103-8
	J103-9
	J103-10

	R85
	R85-1
	R85-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8



	MCU098_06_XDS110-ET_USB_Power.SchDoc(MCU098_06_XDS110-ET_USB_Power)
	Components
	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	IC3
	IC3-1
	IC3-2
	IC3-3
	IC3-4
	IC3-5
	IC3-6

	IC4
	IC4-1
	IC4-2
	IC4-3
	IC4-4
	IC4-5
	IC4-6
	IC4-7
	IC4-8
	IC4-9

	R86
	R86-1
	R86-2

	R87
	R87-1
	R87-2

	R88
	R88-1
	R88-2

	R89
	R89-1
	R89-2

	R90
	R90-1
	R90-2

	R91
	R91-1
	R91-2

	R92
	R92-1
	R92-2

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	USB2
	USB2-1
	USB2-2
	USB2-3
	USB2-4
	USB2-5
	USB2-6
	USB2-7
	USB2-8
	USB2-9
	USB2-10
	USB2-11



	MCU098_07_Hardware.SchDoc(MCU098_07_Hardware)
	Components
	!PCB1
	FID1
	FID2
	FID3
	H1
	H2
	LOGO1
	Logo2
	Logo3
	Logo4
	Logo6
	Logo7
	MH1
	MH2
	MH3
	MH4
	SH-J1
	SH-J2
	SH-J3
	SH-J4
	SH-J5
	SH-J6
	SH-J7
	SH-J8
	SH-J9
	SH-J10
	SH-J11
	SH-J12
	SH-J13
	SH-J14
	SH-J15
	SH-J16
	SH-J17
	SH-J18
	SH-J19
	SH-J20
	SH-J21
	SH-J22
	SH-J23
	SH-J24
	SH-J25
	USB1
	ZZ1
	ZZ2
	ZZ3
	ZZ4




