®

BSL Invoke Button
L_11 PA18 BSL_Invoke

USER Button

49 PA7 BUTTON

[ o la
]
L
6o

Add jumper to flexible choose the button pin, default is PA7

MSP1

»
s

VDD

RESET Button R2
S3 47k

w
IS

RST

VCORE

RST

S0U1 SDA TX

S0U1 SCL_RX

PAO

PAL

PA2/ROSC

PA3/LFXIN

PA4/LFXOUT

PAS/HFXIN

PA6/HFXOUT

PA7

2R EEEEEEE

PAB

PA9

okakakol s s s s b ks s s
i FEREE P

PA10

PA11

PA12/CAN_TX

12S_AD1 A0_16

PA13/CAN_RX

125 WCLK_A0_15

PA14

125 _MCLK_A0Q 14

PA15/A1_0

7 RGBLED

PA16/A1_1

PA17/A1_2

SI2REEEEER R

BSL_Invoke
SWDIO

PA18/A1_3

PA19/SWDIO

- e fe fe

PA20/SWCLK

-
]

PA21/A1_7/VREF-

PA22/A0_7

@
Z
S

GND

Please keep R3, C6 close to MCU pin

LS SPI Interface - S1U1 (Dedicated PIN)

Audio ADC Interface - 12S (Dedicated PIN)

USB PHY / 10 Power supply circuit

PA23/VREF+

[ [>3>(>1>

PA24/A0_3

PA25/A0_2

PA26/A0_1/CAN_TX

PA27/A0_O/CAN_RX

PA28

PA29

PA30

PA31

PBO

PB1

PRER BRIBERIEBERE

PB2

PB3
521 pRa

L
CS0_CTS 56, ppo

PBS

21 pB7

PB8

PB9

PB10

PBILIZS BOLK 63 pgyy

PB12

PB13

PB14

PB15

PICO

PB16

SCK.

PB17/A1_4

POCI

PB18/A1_5

PB19/A1_6

5_COMPO_INO+

PB20/A0_6

4_COMPO_INO-

23 PB24 S1UQ_CS1
27 _PB25 TIMA FALO COMPO_OUT

PB23
PB24/A0_5

28 PB26

PB25/A0_4

29 VUSB

i

GND'|||
0.1uF

Please keep C9 close to MCU pin

Isolation Resistors for Critical Signals

To Pin Headers To MCU Pins
LS_42 PA2 ROSC ES—— 42 PA2 ROSC
LS 43 PA3 LFXIN —— 43 PA3 LEXIN
LS 44 PA4 LFXOUT —— 44 PA4 LFXOUT
LS_45 PAS HFXIN —— 45 PA5 _HFXIN
LS 46 PA6 HFXOUT —— 46 _PA6_HFXOUT
LS 17 PA21 VREF- e 17 PA21 VREF-
LS 24 PA23 VREF+ —— 24 PA23 VREF+
L 11 PA18 BSL Invoke R23,, 0 11 PA18 BSL Invoke

a1

MSPMO0G3507SPM

Use the G3507 AD symbol for temporary usgae

Crystals

LFXT(32768Hz)

@
Z
IS}

50V
15pF

HFXT(40MHz)

TLoew
|I}-U Lz

J5
g 2
B
J6

Power Headers

Current Measurement Jumper

Unpopulate J3 to enable MCU power consumption measure

3.3VM will support Audio ADC / Microphone / Micro SD

Analog Power

33 PAO_SOU1 SDA TX

™ LEDs

e R4

1 PB13 RGBLED
10 _PA17 RGBLED
25 PA24 RGBLED

2“1
470

RS 4

J11 220
R6 5 Bl
Ll

112 330
R7__6 »l

3

330 Lt}

19-337/R6GHBHC-A01/2T

N

ROSC

42 PA2 ROSC R8 100k

W 0.1%
GND

Please keep R8 close to MCU pin

2-1: Pullup to 3.3V

33 PAO S0UL SDA TX RI3  pag —

5V and 3.3V Pullup for Open-Drain I0s

2-3: Pullup to 5V

R12
4.7k

34 PA1 SoUL scL RX RI8  pa1

270

['PYYE

R15

e

270 1 R19 52k
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3 4 5 ‘ 6
16
3v3 +5V 1 SD VDD
1038 o DATA2
2
1| ey o L2 o 58 PB6_S1UL CSO CTS DATA3 - CS 14 -
L 26 PA25 AO 2 2| 2 3 10v 16V
ADC 0 PB2 S1UL PICO TX 3| Analoain GND 3T % PBI4 A0 21 |||'GND o 14 PBI7 5100 PICO CMD - PICO 0.1uF 100F
UART_S1U1 51 PB3 S1UL SCK RX 4| LP-UARTRX AnalogIn 1 3 PBI5 A0 20 R23
- 5 PEST A0 55 COMPO TNGT LP_UART_TX Analog_In [—S2—p—2—r) A 19 Motor Phase \Voltage ézx REOF(!lAeE o.1uf 04 SD_VDD 3.3VM
GPIO/ADC/COMP [ 1 PB22 A0 24 COMPO INO- grio! Analog I I 61 PA16 125 MCLK A0 14 1520, LARIS 04U 0 =
Analog In Analog_In 5 15 PBI8 S1U0 SCK GND
SPI SLUO SCK 5 PB18 S1U0 SCK Sh1 oLk Analog s W |2 PAL5 125 WCLK A0 15 Motor Phase Current o CLK-SCLK
7_PB25_TIMA FALO COMPO_OUT! S e 28 L 5 PAI2 25 BCLK A0 18 1/2/3 1SEN algorithm
FAULT/COMP_OUT GPIO! Analog_In/I2S_SCLK 4x RC Filter 6
55 PA9 S0UL SCL RX 20 L 6 PAI3 125 ADO A0 17 h o [I-onD
12C SOUL : >-<73— S0UL SDA TX T 12C_sCL Analog_Outi2s_SDout =2+ BALA 128 ADL AQ 16 R is 0 ohm
- e 12C_SDA Analog_Out/i2S_SDin 12S Interfcae CAPisDNC 07 16 PB19 S1U0 POCI DATAO - POCI
3V3 S$SQ-110-03-T-D Reserve PA16 for 12S_MCLK CB DATAL
o2 A-SW_LEVEL J1-eno
214 oo & SW_DETECT R26 SD VDD
o 2 B - SW_DETECT WK
39 PWM/GPIO ! GND 1o 28 PB26
PWMIGPIO ! PWMIGPIO ! 23 PB24 S1U0 CS1 693071010811
G*PWM TIMGO 23 PWM/GPIO ! GPIO! g‘ ) «= SPI_S1U0
CAP PWMIGPIO ! GPIO
TIMG? C 36 | Timer cap/GPIO! RsT |16 545 I 19 PB20 A0 6 g SW DETECT
35, Timer_Cap/GPIO ! SPI_MOSI 15
73 b SPiMiso | 1416 PB19 S1UO POCI
S 33 e 13 |
LIN 57 PALL_SOUO_SCL RX oo Pl oSiGPIO! 37_PA30 Cs2 SPI_S1U0
PAQ_SOUL SDA TX 32 | ¢hio, Pl CS/opio1 | 1236 PA29 S1U0 CS3 58 PB6 S1UL CSO CTS 58 PB6 S1UL CSO CTS
PAL_SOUL SCL RX__3t . . \ [[11_18 PA22 CLKOUT
GPIO! GPIO! PB6 could be used for SLUO / SLUL CS Signal

S$SQ-110-03-T-D

When SD plug in, the SPI interface used in BoosterPack will be occupied

Pin headers at the Low Side of the Board

SPI Signal
12S Signal

12S Signal
SPI Signal

+E 3v3
J17 J19
2 2
° —1 o
1 I
90120-0122 90120-0122 9012
LS 42 PA2 ROSC
58 PB6_S1Ul CSO CTS LS 44 PA4 LFXOUT
60_PB8_S1UL PICO _TX LS 46_PA6_HFXOUT
62 PB10 125 WCLK __
64_PB12 12S ADO
GRD _E_ Reserved
~[w0] eof 4 = DP/DM  o|~|w|m|=
GND
20 21
OOOW |- innan OOOON [
o000 ???00
o o] <]
1 PB13 RGBLED
63 PB11 12S BCLK LS 24 PA23 VREF:
61 PB9 S1Ul SCK RX LS 17 PA21 VREF-
59 PB7 S1Ul POCI RTS LS 45 PA5 HFXIN
LS 43 PA3 LFXIN
19 PB20 A0 6

RC Filter for ADC Input

R28

L 9 PA16 12S MCLK A0 14

9 PA16 _12S MCLK A0 14

O_T—><—|||'GND

L 8 PAL5 125 WCLK A0 15, R2 8 PAL5 125 WCLK A0 15 L 2 PB14 AO 21 2 PB14 A0 21
0 20 Cc17
>< ‘Il"GND |—|||-GND
100nF
16V
L 5 PA12 125 BCLK A0 18 R3], 5 PA12 128 BCLK A0 18 L 3 PBI5 A0 20 R30 3 PBI5 A0 20
L 220 cio
><—|||-GND ||-GND
100nF
16V
L 6 PA13 125 ADO A0 17 R33 6 PA13 125 ADO AQ 17 L 4 PB16 A0 19 R32 4 PB16 AO 19
L 220 c21
>< ||'GND |—|||-GND
100nF
16V
L 7 PA14 125 AD1 A0 16 R3! 7 PA14 125 AD1 A0 16 L 26 PA25 AQ 2 R34 26 PA25 AQ 2
0 20 c23
> Jreno
100nF
16V
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Power Supply

R38
3.3VM AVDD AVDD 1
0
c31
0.1uF
GND

Audio ADC

On-chip LDO output

1uF
VREF_C26) 10V

Isolation Resistors for Audio Signals

To Pin Headers To MCU Pins

L 62 PB10 12S WCLK R37,,.0 62_PB10_12S WCLK
L 63 PB11 12S BCLK R39 0. 63 PB11 12S BCLK
L 64 PB12 I12S ADO R43,, 0 64 PB12 12S ADO

AVDD 1ouF
UL AREG C28|| 10v
10V AVDD crall
c25 C73  c27[ 10V 16 18 ||_0.1uF
T | O1uF c74 AVDD VREF ngl TouF
F
10uF u D AREG |17 DREG 10V
. 14 C75]||_0.1uF
Microphone =i EMTO 190 o DREG I
GND 16V Fsvne kit 62 PB10_I12S WCLK
u2 C30| [1uF Sy |wed 63 PB11 125 BCLK
voo  oure Mo 1 e soour e 64 PB12 125 ADO
ouT- INIM
C32||1uF
4 N MDO
GND ?;IKO 2] IN2p MD1
IN2M _
ICS-40720 ME
= R44
GND ==C: C34 vss A7k
o0v | 1ov vss
FMTO pull-down, 2-channel with 12S mode 1uF 1uF 322 MO pull down, Linear phase filters
VsS
= PCM1809IRTER = = = =
GND GND GND  GND  GND

The MSZ, MDO, MD1, and FMTO pins allow the device to be controlled by either pullup or pulldown resistors

Select fixed hardware connection to choose the PCM device mode with 12S format

MSZ pull-down, PCM as target mode.

Al USB Interface

USB HOST POWER SWITCH

{; TeEXAS
INSTRUMENTS

http://www.ti.com

© Texas Instruments_2025

105
Bus MSP_VBUS
L
VBUS C35 .
O 100F VBUS Detection: Use COMP/ADC to detect the USB power enabled
Bus Switch the 5V input from the USB interface
L MSP_VBUS R45 1
gus &HD 330k a6 20 PB21 A0 25 COMPO INO+ 2
J22
220k
& ccr = 2 MSP_VBUS
o L +5V
Ok =C= 31 PA27 DP =
GND
&2 =C= 30 PA2 DM _
Host / Device mode pull up/down RES
BU1
E— MSP_VBUS
=2 cc2 Connect J22 only when requires MCU work in the HOST mode
%D+ 31 PA27 DP
R47 R48
3.0 30 PAZ DM 56k for default usb power selection 2gg g, 56,0k The 5V can be get from +5V (From XDS110 or external 5V)
J24 J25
BU2 3 3
X CcC1 2 2 CC2
ESD Protection 1 1
CGND
IC1
CGND
Gno Sommr (Sl w1 R0 ik
O H———= 102 104 5.1k §
ND
(9 MSP_VBUS 6 1 vee GND 2
IR A TPD4E004DRYR
B L
© 0603 for all pull up/down RES
MNT_2 GND
(o
MNT 3
MNT 4 LEDs
LED3
MUP-U2040¢ = 7
GND MSP_VBUS R51 1 2 |||.GND
1.0k
BR1111C-TR
usB2 Red
LED to show the USB are well connected (POWER ON ~3mA)
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2 3 4 5 6
DS1A DS1B
XDS_RXD 33, — 8]
PAO PLO
XDS_TXD o) 18 82
XDS TCK SWDCLK 35| s o Lo XDS_GND Cou Jls
XDS_TMS_SWDIO 3] s [ R52 1R53 LRS54 e [ty
XDS TDO_SWO 7] pas s 10k 310k 310k 5] P2
L]_S %DD‘ 3 PA5S PK4 3 8 PLS -~
XDS RESET OUT 40,1 o e ez XDS DP g;c e - DCDCIO0
3] pas e e XDS DM Eou fli B e DCDCIOL
o [Geo ro L DCDCRST DODCRST sy
XDS 1D 98] peo S vocENL 7 o ros ol DCDCTEST
XDS_VBUS RS6 %] a1 R I ET VCCEN2 77,1 ey Pos |02
100 ca7 —2el pB2 Pa1 il — —Zoed Pm2 DCDCTESTsy e
GarnE %D PB3 . —Zef Pu3 PPO %
REF TARGET vee “iag] ped P 2 — ] e rrz [l
XDS GND cK 10 Phz B — v PP3 [t
- TS Hef PeomCKISWCLK pH3 [a2— —ed pm7 ppy ol
IMS 990 pcymmsiswoio pps fd0
Dl Bt pc2rmol pGo |add —HOSTSCL —29% pro
DO hef PCATDOISWO pG1 (a2 HOSTSDA —%Bet PN
25‘“ i I S BSL_INVOKE 11g!": S
4”; PC6 PF1 %ﬁ 1111 i
—2] pc7 PF2 fod— —L2e] pns
PF3 [ —
VBUS DETECT D0 e [as SPA32EA0LYTPDTR
—4 PD1
PD2 PEO QL
525 PD3 PE1 Q%—
12 PD4 PE2 QFZ
DCDCPULSE__ —1277] P8 PE3 [aif
RS6  REE VAN [D01287] °28 e [
470 PD7 PES
MSP432EA0LYTPDTR
LED101 (LED102
BRL111C-TR NLTST-C190GKT
Red Green
DS1D
XDS_vee
T T VDD
XDS_GND 26| Voo onp |4
€38 —=C39 —=C40 —=C4l ——C42 ——C43 28] Voo pivell
0.01UF | 0.0LUF | 0.0LUF | 0.0uF | 0.0uF | 1uF 2 Voo oo [
VDD GND p——4
XDS_vcC Dsic 51 VDD GND (‘30_‘
ZS VDD GND 114
p———+— VDD
ﬁi(g 54, WAKE B e — XDS_GND ;Z VDD GNDA 110
VDD
70 = 59 101
RST RBIAS XDs_vee 115 | Voo
c44 3 ?ggk + 122 voo
X XDS_GND
IRSTN R61 0.1uF ENORXIN LCAS LC4G 8 VDDA
100 s8] enorxe " 1uF 0.01uF N
XDS_GND  XDS_GND xosco XDS_GND ) ST Ve
S . o vDDC
xosc1 81—
56, XDS_GND C47 ==C48 —=C49 9
ENOTXON XDS"END 220F | 0auF | 1UF VREFA+
—3Le ENoTXOP - 8 1 veat
osco
XD§_veC
osct 82 XDS_GND SPA32EA0LYTPDTR
R62 XDS_vee
MSP432EA0LYTPDTR 1.0k
3 4
o|
LG o2 IC2A cs2
= LM4040C25IDCKR o1uF
€53 ==
120F 12pF
"% XDS_GND
XDS_GND XDS_GND

XDS_GNIXDS_GND
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4 5 6
Energy measurement method protected under U.S. Patent
Application 13/329,073 and subsequent patent applications
XDS_VCCOUT
R64
220k
R65 —Lcss
220k 33pF
R66 R67 R68
3.30k 220k $6.81k
DS2
XDSVCC DS GMD
_I*cse 15
67 cs57  lReo LR70 T A
270F | OAUF F4Tk F4Tk EYEs
;\(/;;(‘DUT P1.0/TAOCLK/ACLK/AO/CAD DCDCCALO
P1.1/TA0.0/AL/CAL P2.6/XIN/TA0.1 k2
R71 DCD! 11__DCDCCAL2
220k XDS GND SCh P1.2/TA0.1/A2/CA2 P2.7/XOUT
- SCDi P1.3/ADC10CLK/CAOUT/A3/VREF-/VEREF-/CA3
P1.4/SMCLKITAO. A4ITCK
P1.5/TA0.0/SCLK/AS/CAS/TMS
R72 _LC58 :8g¥§8; P1.6/TA0.1/SDO/SCL/A6/CA6/TDITCLK
220k 33pF P1.7ICAOUT/SDI/SDA/A7ICA7/TDO/TDI 17
PAD
< Xbs vee ngg?é;.r RETNMISBWIDIO Avss |12
TEST/ISBWTCK Dvss
XDS_GND SP430G2452IRSAL6R
XDS_GND
XDS_GND
1c3
R75 XDS_VBUS
820 T+ ceo XDS_vce 5 4 DS VCCTARGET
R76 Tov —LC61 —LC62 IN1 out ﬁ
470 XDS_VCCOUT 3 C63 C64
D1 o 2 01uF | 47uF
" VCCENL = e |
3 XDS “GND . |1 PMG1013UW-7 R77
= 470k ==C65 ==C66 TPS2102DBVR
N 16V 16V XDS_GND
o 0.22uF | 0.22uF
BAS40-05W,115 T2
—t D2
BC850CW,115 XDS_GND XDS_GND
of L1
XDS_VCCOUT XDS VCCTARGET ampl REF_TARGET_VCC XDS_vCC R79 REF_MAIN_LDO
R80 2.20H 220k
0 2 C67 ——C68 RE2
4.7uF 0.1uF 220k
BAS40-05W,115
XDS_GND N
XDS_GND XDS_GNIXDS_GND XDS_GND XDS_GND
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XDS110-ET <<---->> LaunchPad

= +5V 3v3
101 NI
XDs_vccC 1 2
XDS_VBI Sle :_ 4
XDS VCCTARGET 5S|lea a@lb
R83 XDS_GND XDS TXD 7l e ;_ 8 57 PAll SOUO SCL RX
3.30k XDS _RXD 9 o P 10 56 PA10 SOUO SDA TX
XDS_RESET _OUT 1| g el 12 RST
¢ XDS_TMS_SWDIO 13 g @] 14 12 PALO SWDIO
XD:! CK_SWDCLK 15 _; b 16 13 PA20 SWCLK
XD:! DO_SWO BSL INVOKE 17 | o P 18 L 11 PA18 BSL Invoke| |
XDS _TDI 19 g @]20 20VUSB
PEC10DAAN
XDS_VCCTARGET
Add VUSB jumper in connector
XDS_vCC 102 3v3 103
1le ol2 1l ol-2
3o el4 3 o el
R BRI
e o ® o
9o el10 9 e @l10
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
1C4 u3
21 101 104 2 Hzl o1 104 :
3 102 105 7 3 102 105 7
103 106 =2 103 106
81 vee onp (4 81 vee GND ‘ﬁ_
TPD6E0O04RSER TPD6EO04RSER
XDS_GND
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3 4 5 6
104
\éBUS VBUS1 R84 XDS_VBUS
0
VBUS
O 69
g 10uF
VBUS
e
XDS_VBUS R85 VBUS_DETECT
&= R86 XDS_GND 330K
511k RE7
[orcam XDS DP 220k
é D- XDS DM o=
ot XDS_GND
XD ND
L S_Gl
cc2 R88
© 5.11k
foas XDS DP C5 ><
5,:0 XDS_DM % 11 o1 %8 XDS_DM
XDS_GND 2 XDS_DP XDS_GND
BU2 - H———= 102 104 = =
—x R89
VBUS1 6 vee GND x ITMS XDS VvCC
I 10k
éSND TPD4E004DRYR
& XDS_GND >< ITck___R90
XDS_GND 10k
GND
e
GND
S IC6 >< ITDO
MBT a XDS_VBUS, 8 { N ouT L XDs_vcC 1701
= T >
70 5 C71
MNT_2 F E Ry 2.20F
2 IRSTN
MNT_3 5] xc o L4 ><
. 7 Ng EAD 9 XDS_GND
MNT_4
o= XDS_GND x XDS _VvCC
UP-U2040: TPS73533DRBT
XDS_GND
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Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
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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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