3v3
3.3VM

o=

J13 Analog Power

Current Measurement Jumper

Unpopulate J13 to enable MCU power consumption measure

BSL Invoke Button

PAL18-
38
e 3v3
N s1
3 O 4
R14 1 2
47k
— GND GND
GND
USER Button
s2
PB21 s [ o ol
1 2
_l_ _
GND GND

Power Headers

A
-||}—U L
Jj'l'

Ji0 =
GND GND
J21
= 1 PA10 UARTO-TX XDS
P 2 PA10 UARTO-TX
® 3 PA10_UARTO-TX BP
J22
- 1 PAl1l UARTO-RX XDS
® 2 PA11l UARTO-RX
P 3 PA1l UARTO-RX BP

MSP1
3v3
T] ! — 25 vop Light Sensor Circuit
c1 c2 RCORE PA22_OPAQ-OUT ADCO.7_GPAMP-OUT_CONP2-INO+
10uF 0.1uF C3 RST 38 RST N -
0.47u
oD = PAT 2] o ne [ 04 Ry
eNp AL 20sc Zi PA2/ROSC =S5, f2am
PAZ LFXOUT ag | PASLEXIN PA27 OPAO-INO- COMPO-INO- TIMA2 FAL | 47pF
PA4/LFXOUT
3v3 PA5_HEXIN 2
A FEXOUT 5 PAS/HFXIN o
AT CLK-OUT Z% PAG/HFXOUT
RESET Button R2 PAS_UARTI-TX 54| pno n7 | ®H N
s3 47k PA9_UARTLRX 55.] pag N,
s [ o o4 PAL0_UARTO-TX 56| Pao S\ Vewbazioxor
PALL UARTORX 57| pass
1 2 c6 PALZ_CAN-TX 5] bAla/CAN TX -
0.01UF —_PAI3_CANRX o TSN
e = PALZ_TIMHO-CO 7] pas AN PA26_OPAO-INO+ GPAMP-IN+_COMPO-INO+
= GND = PAL5_DAC-OUT 8] tate/al o .
GND GND PAL6_OPAL.OUT ADCLL or] PATSIAD
PAL7 OPALIN. ADCL2 10,] P g
PAL8 OPALIN* ADCL.3 GPAMPIN. 1| A2 J18 .
DAZDSWELK 155 PALO/SWDIO oD
SASTUREE 1%»«> PA20/SWCLK
PA22_OPAQ-OUT_ADCO.7_GPAMP-OUT_COMPZINO* 15, | Eﬁ;gﬁé—;’vREF'
PAZS VREF+ 24! PA23/VREF+
T PA24_OPAOINL._ADCO3 25, ] Praares
8 PAZ5_OPAO-INL+ ADCO.2 26, P
R3 PA26_OPAO-INO+_GPAMP-IN+_COMPO-INO+ EM| e e 5 LEDs
0 uF PA27_OPAO-INO- COMPO-INO-_TIMA2_FAL 31| J4
PA28_TIMAZ CO e e = e
PA29_TIMG10_CO 36| Proe Red 3v3
= = PA30_TIMG10 _C1 37 pa30 e LED1
GND GND PA3L TIMA2 CL 39| pass PAO Ra 2 K 1
. 470
Please keep R3, C8 close to MCU pin PBO_SPI1-CS2 271 ogo %y
PBL_TIMAL-CL a5, Fo9 BR1111C-TR
PB2 12C1-5CL 50,| pos
PB3 12C1.SDA 51| roa
PB4 TIMAL-CO 52| poo J5
PB5 53, ] PB22
PB5 ®
PB6_SPIL.CS0 58,] too PB26 LED2
PB7_SPILPOCI 59, poo PB27 J6 N B A,
PB8_SPI1-PICO 60, | PBES e . RD 4 N 1
PBY_SPIL.SCK 61| oo W20
PB10_TIMGO-CO 62| poso J7 = R Ay
PBLL TIMGO-CL 63, | poas ° . R6 5 i 2
PB12 TIMAO.C2 TIMALFAL 64| pois 330
PB13_TIMAO-C3 1] rora N G A,
PB14 TIMG10 IDX 2] pors W R7 6 B 3
PB15 UART2-TX_TIMGL-CO 330
PB16 UART2.RX TIMGL.CL i’i Poe 19-337/R6GHBHC-A0L/2T
PB17 ADCL4 SPIL.CSL 4] poio/a 4 =
PB18_ADCL5 15.] poiermr e GND
PB10 OPALINT ADCLG 16,] Potorar o
PB20_TIMAO-C2 19| Posorac o
PB2L 20,] pood/A0
PB22 21| pooz
PB23 TIMAO-FAL 22| rooa
PB24_ADC0.5 COMPLINLY 23| Pooa/ao 5
PB25 ADCO0.4_TIMAZ FAL 27 -
PB25/A0_4
5353 E%D Pooe " ROSC PA2_ROSC R8 1, (1)01(3)2
2| pB27 vss :
MSPMOG3507SPM =
_ GND
= Please keep R8 close to MCU pin
GND
Isolation Resistors for Critical Signals
To Pin Headers To MCU Pins
PA2- PA2 ROSC .
— 5V and 3.3V Pullup for Open-Drain 10s
PA3- PA3_LFXIN Crystals
—— 2-1: Pullup to 3.3V 2-3: Pullup to 5V
PA4- PA4 LFXOUT LFXT(32768Hz) HFXT(40MHz) J19 +5V
——— PA3_LFXIN [Lco 3 [o i R12
| 22pF PAO RI3  ppg-— 2 ® WK
PAS: e PAS HEXIN N PA6 HFXOUT 1 ||:|| 3 PA5 HFXIN 270 1 .
LT R16
— C12 2 —LC10 1.7k
PAG PA6_HFXOUT T V1 = 22pF | GND 22pF 3v3
- - 4 T
—— - GND GND 50
PA4 LEXOUT ||c1L ~1 o
PA21- PA21 VREF- | 22pF PAL PAL 2
— ¢ M L R21
A 270 1 | m 2.2k
PAZS: et PA23 VREF+ GND
PA18- _ R23,, PA18_OPAL-IN+ ADC1.3_GPAMP-IN-
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Thermistor Circuit
Connect J27.1 & J27.2 to enable Thermistor to ADC

Boosterpack Connecto rs RC Filter for DAC Output _ 3.3VM
Connect J27.2 & J27.3 to enable Thermistor to GMAMP
PA15_DAC-OUT ,,, R55. PA15- DAC-OUT
W 9 LRs6
i PB24_ADCO0.5 COMP1-IN1+  0.1% 3$10.0k
3v3 +5V 2 10 ppm/C
J1/33 >< ||' GND e V_Temperature
Pin Selection for J1.pin3 d
VSENVM 1 sy o SeRT1
1 PB23 TIMAO-FAL PA25 OPAO-IN1+ ADCO.2 2 ' 22 | $ 7 TMP6131DECT
= AFAOLT 3] Analog_n GND = PB19- ADCL6 |||'GND
P - - LP_UART_RX Analog_In N 5 Motor Phase Voltage
o2 PAO UARTLRX ﬁﬁg;gﬁl& K)Jr SPANPINT COMPOINGT & LP-UART_TX Analog_in (2% E@ﬁ /:\ng.; 3 o R57
1z PB24_ADCO.5_COMPL-INL+ 6 fﬁ;ﬁ; n 2:::23—:: 26 R58 0 PAIB OPALIN* ADCL3 GPAMP-IN- Votor Phase Current 30 =i
P - — -
3v3 NFAULT 323788&3%0- CONPOTNG TR FAL 5] POk Analog_In12$ WS 2T Eﬁ‘;— ﬁgggg 3 P oror e ATE NP
GPIO! Analog_In/I2S_SCLK : e ;
PB2_12C1-SCL 9 29 2 | o 1/2/3 ISEN algorithm
—— PB3 12C1-SDA 10| '26-SCt Analog_Out/i2S_SDout 1— s e SAc oUT 11 ®
= 12C_SDA Analog_Out/I2S_SDin _. GPAMP can work in Buffer mode or Amplify mode via change R57, R61, R66, R67, C46
SSQ-110-03-T-D PA16_OPA1-OUT_ADC1.1
Pin Selection for J3.pin29
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 .
GPAMP Test Circuit
J2134 =
GND This GPAMP can used in Thermistor or Motor Control(3 ISEN algrithom)
PB4_TIMA1-CO 40 20
PB1 TIMAI-C1 T WS owmicay [[19__PBIZ TIMAO-C2 TIMALFAL HALL-A or SPI
. PAZ8_TIMA2 CO 38 | mwmiepio ! apio1 |18 PBI7 ADC1.4 SPI-CSI HALL-B or SPI PA26_OPAO-INO+_GPAMP-IN+_ COMPO:INO+_| 4
PBo0 TIMASC 3| PYMIGPI0! Ll T ——
PB13_TIMAO-C3 35 | Lmer Cap/GPIo! RST ™15 PB8 SPILPICO SP V3 ——S—
LINTX 0, —R62 PAL0 UARTO-TX BP 34 | |mer_Cap/GPIO! SPLMOSI = —PB7 SPIL-POCI “=SPI PA18 OPAL-IN+ ADC1.3 GPAMP-IN-
- GPIOT SPI_MISO - «=>IALL-C or SPI GND-|||—>-< : —
CAN/LIN EANTX D Rt PATS CANTY 5] PO SPI_CSIGPIO ! =3 RE-SRH e =5p MCU built-in GPAMP
GPIO! SPI_CSIGPIO ! -
CANRX Ouor R65 PAT3 CAN-RX 3 oo a1 | LL_PB16 UART2-RX TIMGI-C1

SSQ-110-03-T-D

r PA22_OPA0-OUT_ADCO0.7_GPAMP-OUT_COMP2-INO+
—

R66, R67 is voltage bias for GPAMP, 100-300mV

Pin headers at the Low Side of the Board
QEI Interface

J12
PA29 TIMG10 CO 1 -
3Vv3 PA30 TIMG10 C1 2 Py
—|_ PB14 TIMG10 IDX 3 °
4
°
S5le
L
== HTSW-105-07-G-S
GND

PA19, PA20 are SWDIO, SWDCLK for debug/programming interface. They are on J101.pin14, pin16

PBS PA2-

PB11 TIMGO-C1 PA4-

PB22 PAG- LINRX

PB25- PA14 TIMHO-CO

PAO- PA1-

GND J23 J25 J24
J27 J28 J26 2 2 2
61301021121 oooon 61301021121 oooon PBCO3DAAN eoo : 1 : 1 : 1
2900 P000e nee 90120-0122 90120-0122 90120-0122]
= —

PB27 PA23- CANTX

PB26 PA21- CANRX

PB23_TIMAO-FAL PA7_CLK-OUT LINTX

PB21 PAS-

PB10_TIMGO0-CO PA3-

ADC Input with Active Buffer

Default OPA2365 is populated for the ADC input test;
If OPA2365 is NOT used, R72 need to be taked off and R74 0-ohm to be populated;

. A _RB9
f = . R71 Yo
O
= GND
GND
R72,, B25 ADCO0.4 TIMA2-FAL
1 . R73 100 "
PB25- 0 u2B c47
U2A OPA2365AIDR 82pF
OPA2365AIDR
= GND GND
GND
i —

RC Filter for ADC Input

PB18- ADC15,,, R73 . R76 PB18 ADC1.5 PB19- ADC16,,, R7Z an R78

PB19 OPA1-IN+ ADC1.6

O ]—XO—HIIGND O L><0—|||-GND

PA24- ADCO.3 ., R79 ... R80 PA24_OPAO-IN1-_ADCO.3 PA17- ADC1.2 .. R81 .. R8

PA17_OPA1-IN- ADC1.2

2
0
|IenD

O |—>&0—|||-GND L><0

PA22- ADCO.7 ,,, R83 R84 PA22 OPAO-OUT ADCO0.7 GPAMP-OUT COMP2-INO+
W5 W5

<

|I-enD
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N
w
IN

XDS1A XDS1B
XDS_RXD 33, | 81|
PAO PLO
XD TER SWOCIR S Pt ko jé;g XDS_GND géﬁ PL1
XDS TMS_SWDIO 36| TA2 PRI P20 R24 LR25 LR26 - 8| DL
XDS_TDO_SWO vl PK2 1701 $10c 310k 310k 5| P
XDS _TDI | T PK3 163 ' ' ' o
XDS _RESET_OUT 0] o e e ‘ XDS _DP 7 ity poo |5 DCDCIO0
Al | s o [eL XDS DM %3] po pot 6 DCDCIOL
XDS_vBus  R28 Py |80 rQ2 [l DCDCRST DCDCRST sy
o XDS_ID 9 VCCENL 78 77 DCDCTEST
—LC13 | Q%D Y 116 >< VCCEN2 77 GO PQ3 102
0.1uF or| PBL el BT - _rn|M™m PQ4 DCDCTEST
: —3§1> PB2 pa1 et — %D PM2 " L= leg
2] roe PHo |22 "] e ol e
XDS GND REF TARGET VCC —120,| poe o [ha— I o [o0s
31 — 72 204
PH2 Sl — PM6 PP3
:mé lgg PCOITCKISWCLK PH3 [aS2— — el pum7 PP4 <u%
7Dl sa-| POTNISISWDIO 49 HOSTSCL 107 PP5 (00—
PC2/TDI PGO PNO
ITBo “2’7 PC3/TDO/SWO PG1 j20  HOSTSDA —1ggﬂ> PNL
— B pey —109. by
—g‘%b PC5 PFO jg BSL_INVOKE —1111%> PN3
o PFL [ — fm PN4
— 22| pcy PF2 |0 — —12.{ pns
VBUS_DETECT 1 poo i MSP432E40LYTPDTR
JBD PD1 5
oo PD2 PEO <u4%
—ar{ PD3 PEL [t —
—12:) poa PE2 [ol3 —
DCDCPULSE 127 PS5 PE3 %12
R30 REF_MAIN LDO 128-] FP6 PE4 M08
470 —_— PD7 PE5S <NL
MSPA32E40IYTPDTR
LED10L LED102
BR1111C-TR ULTST-C190GKT
Red Green
XDS1D
XDS_VCC
T $ 1; VDD
XDS GND 26 | /PP 17
- P i i 1 VDD GND
Cl4 ——C15 ——=C16 ——C17 ——C18 ——C19 28] Vo0 v
0.01UF | 0.0LUF | O.0LUF | 01uF | 04uF | 1UF 50| vEP SND I'ss
47 1 vbp GND 28
XDS_VCC 51| Voo oD 20
XDS1C 52 VDD GND 114
R31 64 65 XDS_GND gg ) 10
10k WAKE HIB p—— — ) VDD GNDA
VDD
70 59 101
$ _ RST RBIAS VDD
XDS_VCC 13 | voo
R32 pu 122 1 \pp
c20 53 4.87k t 1 XDS. GND
IRsTN __ R33 0.1uF ENORAI C21 —==C22 8
—G 54 1uF 0.01uF el
100 —== ENORXIP
XDS GND  XDS GND xosco (2 XDS_GND ' ' ? T15| vooe
— — 67 — VDDC
xosc1 87— g7
56 XDS_GND C23 —=c24 ——c25 9
—=%> ENOTXON XDS_ GND 2 2uF 0.1uF 1uF VREFA+
— 5! EnoTXOP o8 68 1 vBaT
OSey XDS_VCC
oscy |82 XDS_GND MSP432E40LY TPDTR
R34 XDS_VCC
MSP432E40LYTPDTR 1.0k L Re T
3 4 o
—
0 o2 "L icsa
=l €26 —==C27 LM4040C25IDCKR =-c2s
3 0.01UF 0UF 0.1UF
€29 ——C30
12pF | 12pF
AN XDS. GND
XDS. GND XDS. GND

XDS_GNIXDS_GND

Orderable: LP-MSPMO0G3507

Designed for: Public Release

[Mod. Date: 2/6/2023

TID #: N/A Project Title: LP-MSPMO0G3507
Number: MCU098 [Rev: A Sheet Title: XDS110-ET Debug Probe
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 | SVN Rev: Assembly Variant: Variant 1 [Sheet:3 of 7

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.

Drawn By:Johnson He

File: MCU098_03_XDS110_Debug_Probe.SchDoc [ Size: B

{; TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: Johnson He

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

© Texas Instruments 2022

2 3 ‘ 4




Software-controlled DCDC converter

Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications

XDS_VCCOUT
$R36
3220k
$R37 —LC31
2220k 33pF
$R38 $R39 $R40
33.30k $2.20k  $6.81k
XDS2
XDS_VCC DS _GND
+C32 15
16V —LC33 ‘:R4l ‘:R42 16 g\\//((::((::
47UF 0.1uF $4.7k 4.7k
AVCCOUT
DCDCCALL %%!; P1.0/TAOCLK/ACLK/AQ/CAO 2>  DCDCCALO
P1.1/TA0.0/A1/CAL P2.6/XINTAO.L |2 DEDCCALO |
$R43 DCDCPULSE 3 | it DCDCCAL2
3220k XDS GND DCDCIO0 P1.2/TA0.1/A2/CA2 P2.7/XOUT
- DCDCIOL %D P1.3/ADC10CLK/CAOUT/A3/VREF-/VEREF-/CA3
—_— P1.4/SMCLK/TA0.2/A4/VREF+/VEREF+/CA4/TCK
HOSTSCL %N> P1.5/TA0.0/SCLK/A5/CA5/TMS
lR44 _LC34 OSTSDA P1.6/TA0.1/SDO/SCL/A6/CAB/TDITCLK
3:220k 33pF §N> P1.7/CAOUT/SDI/SDA/A7/CA7/TDO/TDI 17
PAD
XDS_VCC ngg?g;T 13 RST/NMI/SBWTDIO AVSS ii
lR45 TEST/SBWTCK DVSS
XDS_GND $47.0k MSP430G2452IRSA16R
$R46
347.0k XDS_GND
——C35
1000pF
XDS_GND
IC1
SR47 XDS_VBUS
$820 [ras XDS_VCC 5 INL ouT 4 XDS VCCTARGET
D2 3470 XDS_VCCOUT 3 2 —LCSQ —LC40
~ 0.1uF 47uF
1 n VCCEN1 1 EN GND 2
3 XDS GND 1 "— DMG1013UW-7 R49
= 47.0k ——C41 ——=C42 TPS2102DBVR
2 o 16V 16V XDS_GND
o | 0.22uF| 0.22uF
BAS40-05W,115
1 T2 D3
BC850CW,115 XDS_GND XDS_GND
~ 1 NL_‘ L1
3~~~ XDS_VCCOUT XDS VCCTARGET e em REF_TARGET_VCC XDS_VCC R51 i REF_MAIN_LDO
RS2 2.2uH 220K
0 2 C43 C44 R54
4.7uF 0.1uF 220k
BAS40-05W,115
XDS_GND N %7
XDS_GND XDS_GNIXDS_GND XDS_GND XDS_GND
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2 3 4 5 6
XDS110-ET <<---->> LaunchPad
= +5V 3v3
J101 GND
XDS_VCC 1 2
XDS VBUS s [® O
XDS _VCCTARGET 5 e el
R85  XDS GND XDS TXD 712 97 PALL_UARTO-RX_XDS
3.30k XDS_RXD S le el PAI0_UARTO-TX XDS
XDS_RESET_OUT Tl - RST
' XDS_TMS_SWDIO 13 1o el PA1O_SWDIO
XDS_TCK_SWDCLK 15 | g @it PA20_SWCLK
XDS_TDO_SWO BSLJNVOKE 17 | o o] 18 PALS
XDS_TDI
PECO9DAAN
XDS_VCC 3102 3v3 J103
ek gl
s1® O 510 O
° o
- T® & ~ o © s
o [® ®Tw o [® ®T
® @ o ©
FTSH-105-01-L-DV-K FTSH-105-01-L-DV-K
XDS_GND GND
CNT-M127-2*5-GS-3.05/2.5-250 CNT-M127-2%5-GS-3.05/2.5-250
Ic2 UL
21 101 104 2 —21 101 104 2
21 102 105 |- 2 102 105 |-
103 106 —2 103 106
8 I vee G\D 2 8 { vee GND 4——|_
TPDBEOO4RSER TPDGEOOARSER =
XDS_GND GND
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5 6
usB2
*|™°] 1051640001
GND |2 RE6
o 4 XDS_ID XDS_VBUS R87 i VBUS_DETECT
330k
b+ |8 XDS DP XDS_GND R88
220k
b. -2 XDS_DM
1 R89 XDS_VBUS
VBUS 0 XDS._GND
C53
olo 1ov
EE 2.2UF
XDS_GND 1C3 x
1 4 XDS_DP
XDS_ID 2\ P XDS_DM XDS_GND
C54 $R90 RI1
3300pF $1.00M XDS_VBUS 6 | vee GND -3 >< ITMS k XDS _VvCC
3 10l
TPD4EOO4DRYR
XDS_GND XDS_GND >< ITck _ R92
10k
IC4 x ITDO
8 | N out 1L XDS_VCC o,
J—C55 5 3 —LC56 > <
1uF EX NI | 2.20F
2 IRSTN
— N ><
-5 Ng GND |2
7] e P |2 XDS_GND
XDS_GND x XDS_VCC
TPS73533DRBT
XDS_GND
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SH-J1 SH-J2 SH-J3 SH-J4 SH-J5
FID1 FID2 FID3
Fiducial Fiducial Fiducial J101:1-2 J101:3-4 J101: 5-6 J101:7-8 J101:9-10
MAE-10 MAE-10
SH-J6 SH-J7 SH-J8 SH-J9 SH-J10
J101:11-12 J101:12-13 J101:15-16 J101:17-18 J14:1-2
MTG_NoPads MTG_NoPads MTG_NoPads MTG_NoPads
Printed Circuit Board
SH-J11 SH-J12 SH-J13 SH-J14 SH-J15
LOGO1
Logo2 Logo3
PCB PCB
LOGO LOGO J14:1-2 J16:1-2 J17:1-2 J18:1-2 J5:1-2
Texas Instruments Texas Instruments
CE Mark
SH-J16 SH-J17 SH-J18 SH-J19 SH-J20 SH-J21 SH-J22 SH-J23 SH-J24
Logo4 Logo6 Logo7
LOGO LOGO LOGO
ESD Susceptible FCC disclaimer WEEE logo J6:1-2 J7:1-2 Jg:1-2 J9:1-2 J13:1-2 J15:1-2 J19:1-2 J20:1-2 J21:1-2
SH-J25
USB1 @
MECH J22:1-2
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Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
272
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
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Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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Assembly Note
Place a click-in Standoff (MAE-10, KangYang) in hole MH1/MH2
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