1 2 ‘ 3 4 ‘ 5 6
+3V3 BoosterPack 1 Interface
+5V
J1/33 J2/94
wF.ﬁ_‘ ca 0(:213F c24
1l 1 23] PF1 40 . 20
TARGET_VBUS U7 3300pF PE4__ 2 |3 VI "L 0aF TpEs 39 | DWMIGPIO! GND 9 Pm3
A alog_In GND ® PWM/GPIO ! PWM/GPIO | f——— =
1 I7X64 PC4 3 23 _PEO PE3 38 18 PH2
DN VBUS LP_UART_RX Analog_In PWM/GPIO ! GPIO! F——7—
GND _PC5 4 | p jarT TX Analog_In 24 PEL PGO__37 | pwmigpiO ! GPIO [—LL_PH3__ GND
U1lA USBD N 2 GND PC6 5 3 - - 25 PE2 GND PL4 36 " 16 TARGET RESET
DNpP————=—D- GPIO! Analog_In Timer_Cap/GPIO ! RST <TGT RST
GND PES 6 A 26 PE3 PLS 35 N 15 PD1 -
nalog In Analog_In Timer_Cap/GPIO ! SPI_MOSI
PAO 33 USBD P 3 PD3 7 27 __PD7 PLO 34 14 PDO
PAO DNP——=———— D+ SPI_CLK Analog_In/I2S_WS GPIO! SPI_MISO
PAL 34 PAL PKO 18 PKO PC7 8 GPIO! A 28 PD6 PL1 33 13 PN2
! nalog_In/I2S_SCLK GPIO ! SPI_CS/GPIO !
PA2 35 19 PK1 JARGET ID 4 PB2 9 29 PM4 PL2 32 12 PN3
PA3 PA2 PK1 PK2 DNP ID PB3 12C_SCL Analog_Out/I2S_SDout PME PL3 GPIO! SPI_CSI/GPIO ! EEA
36 pa3 PK2 |2l 10 12c_spa Analog_Out/125_sDin 32 3L lGpio! GPIO 1 1L
PA4 37| pas PK3 |2l PK3 5 | &nD
PAS 38 PAS PK4 63 PK4
PAG6 40 PAG PK5 62 PK5
PA7 41, ) pa7 PK6 61 PK6 GND
~lo| -
B = — TARGET_VBUS
TARGET_VBUS PBO 95
T 9% Eg(l) p30 L 16 PI0 +3V3 BoosterPack 2 Interface
PB2 9L | pgo> P17 letl? PJ1 TARGET_ID +5V
PB3 92, | pp3 R18 U2 J5/37 J6/J8
323 123 it pHo gg 3::(:: P g g_ vBuS OCZISF 2 C26 PGl 40 20
L PB5 PH1 100 D- A 1 li33v +5v (2L 40| pwmiGPIO | GND
TCK_SWDCLK 31 PH2 USBD N 1 PD2 2 22 0.1uF PK4 39 19 PM7
A PH2 D+ Analog_In GND O PWM/GPIO ! PWM/GPIO !
\¢_TCK SWDCLK 100 32 PH3 USBD P 3 PPO 3 23 PB4 PK5 38 18 PP5
PCO/TCK/SWCLK PH3 ID LP_UART_RX Analog_In PWM/GPIO ! GPIO!
TMS SWDIO 99 | h1/TMS/SWDIO 4 | oND NC -5 GND PP1 4 | P UART TX Analo 24 _PB5 PMO 37 17 PA7 GND
—— | i g_In PWM/GPIO ! GPIO
N 98 49 PGO BP2 5 5 25 _PKO GND _PML 36 |- 16 TARGET RESET
aN TDI PC2/TDI PGO =l TPD4SOL2DRYR BP2 6 GPIO! Analog_In PR M2 Timer_Cap/GPIO ! RST s po2
TMS_SWDIO 1 Y, 97 pcarpo/swo PG1 jx2d —BP26 6 fanalogin Analog_In |—28 35 | Timer_Cap/GPIO ! SPI_MOSI |—£2
- 25 GND PQO 7 27 PK2 PHO 34 14 PO3 PA3
— e 5 PC4 a2 PEO =N 3 SPI_CLK Analog_In/I2S_WS S PKs PHL o3 GPIO ! SPI_MISO 13 PP3 DNP ——2—
5C6 % PC5 PFO ﬁ BF1 > PF0 NOTE: TPD4S012 all protection circuits are identical PNG 5 GPIO! Analog_In/I2S_SCLK 29 PA4 PK6 32 GPIO! SPI_CS/GPIO ! > POl
Po7 PC6 PF1 4 PE2 Connections chosen for simple routing. PN 12C_SCL Analog_Out/I2S_SDout PAG PR GPIO ! SPI_CS/GPIO ! #PMG PA2
2 pc7 PF2 |rdd e 10 f12c_spa Analog_Out/125_SDin |—32 3L {GPIo! Gpio1 11 DNP
PDO 1 PF3 32 PF4 PJO 4 3
Dl 3 PDO PF4 % PF4 PNO PN1 °_-o R19 and R20 can be populated to enable 12c on
PD2 3 PD1 15 PEO 2 1 JP4 and JP5 CAN and Backchannel UART Selection: Right side of BP2 interface. This is for legacy
D3 4 PD2 PEO 7 PEL — - Populate Jumpers from 1-2 and 3-4 for default Mode support and the Sensor Hub BoosterPack
T PD4a 1% zgi EE; B PE> D2 D1 USR_SwWi <7 This enables ROM UART bootloader. UARTO to XDS G and S| bl " i
PD5___ 126 12 _PE3 NGreen NGreen GND GND +3V3 +5V an are available on the corresponding
—PD6 127 PD5 PE3 123 PEA Populate from 1-3 and 2-4 for controller area network BoosterPack 1 interface pins without modificaiton to
PD6 {&——F—=——=>f PDE PE4 o~ o~ on the boosterpack. UART2 is then available to XDS the board.
PD7 128 | pp7 PES | 124 PE5 PJ1 4 9 3
e P4 czr c28 PAG and PA7 are al d by the onboard radi
cu_3v3 R27 R33 2 1 TARGET RXD 1 2__PAO 0.1pF 0.1pF a are aso used by ihe onhoard racto.
TARGET_RXD %—I oT—F Configure the radio to tri-state these GPIO beofre
MSP432E401YTPDTR 390 390 _PD4 = 3 | o4+ BP2>5 BP2 5 PB4 _PAZ using them on the boosterpack interface
u1B USR_swW2 N/ PB5 PA3 9 p
R1 $R2 GND GND GND PHO PA4 GND
10k310k PLO 81 | pLo PH1 PAS
« PL1 82 ) pL1 GND GND JP5 PH2 PEO
d O Etg gi PL2 See PF0 and PF4 for additional LED's used for TARGET_TXD TAESSET TXD ; —l ._421%:?’]2-6 Eg; % This is the breadboard connection header.
a g PLA = PL3 Ethernet and user application —_— o BC6 ~—PEs Samtec TSW-149-08-F-S-RA and TSW-149-F-S-RE
% 7 PLS o6 PL4 BCS “PE4 can be used together to create a breadboard
PL5 connector.
x| 0 USBD P 94 5 PQO PC4 PE5S . .
9 E USBD N 93 Ets EQO 3 POL PAG R0 See the Users Manual for more information
Q1 —se
PQ2 11 PQ2 PA7 PK1
PMO 78 PMO PQ3 27 PQ3 PG1 PK2
PM1 77 PM1 PQ4 102 PO4 < PO4 PGO PK3
PM2 76 | oo S PM3 VREF+
— = S>VREF+
PM3 75| pma ppo |18 PPO
PM4 74| bva pp1 |9 PPL PM2 PD5
PM5 73| pvs pp2 [ 108 PP2 PML PD4
PM6 72| pvs pp3 |04  PP3 GND PMO PD7 GND
PM7 71 pv7 ppa [ 105 PP4 PLO PD6
pps5 |,106  PP5 PL1 PD3
PNO 107 | ono PL2 PD1
PN1 108 | pn1 PL3 DNP PDO
P P
N30T P2 e 500
PNA___111 | S PQ2 PP1
PN4 e NOTE: PBO and PB1 are used in some
P P
5 12! pNs *3V3 +3v3 — PO3 BO TARGET_VBUS configurations with 5V signals especially in USB
— PKY Host or OTG mode. Be aware the 5V may be
MSP432E401YTPDTR R4 PKG PFZ present on these pins depending on system jumper
BSL P9 BsL pio DPNP 0 6 PLa PFO i& configuration.
P
GND PB2 Fl GND These pins are only 5V tolerant when configured for
DNP PB3 S USB mode applications
BSL P3 (1ot ReT PP2 PF3 pp
BSL _P1 - PP3 PAO
+3V3 +3V3 PK5 PAL
PK4 PP4
DNP v PL5 PP5
o8B osR GND PN4 PJO
PN5 PJL
12C UART —_—
2 spI PNO _P™m7
SDA&_$ pnp —BSL P1 Tx PAL DNP BSL P1 PN1 _PM6
MISO PA4 DNP BSL P1 PN2 _PM5
PN3 PM4
PB2 BSL P9 PAO BSL _P3 PQ4 TARGET RESET
DNP SCL DNP RX DNP PAS5 BSL P3 Wake
MOSI DNP Wake {&———5—
PA2 BSL P9 C30 C29 GND
DNP ScL DNP 0.1uF 0.1uF
PA3 BSL P10
cs NP GND GRD
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112
oo -3¢ <
2 +3v3
GND —— &N
3.3V
113
GND |2
2 +5V
GND - &b
5.0V

12pF 12pF Also provides power switching for USB host/OTG modes
For Host/OTG:
GND GND PD6 configured as USBOEPEN peripheral function

PQ4 configure as individual pin interrupt. Indicates
power fault on the USB bus. USBOPFLT peripheral pin
not available due to pin mux and use on BoosterPacks

USB Host mode does not supply power to devices
when powered from a BoosterPack

For Applications that do not use USB:
Configure PD6 as input with internal pull-down
enabled. Turns of power to TARGET_VBUS

1 5 6
MCUT?’VS Place pull up resistors and C16, C17 near MCU
LCZI.7 <R24 <R23 <R22 <R21 J—(316
0.1pF 3$49.9 $49.9 3$49.9 3$49.9 0.1uF
GND GND
JP2  +3V3 UlD u10
— MCU _3Vv3 ENOTXO P> ENOTXO P 1 16 EPHYTX_P
° 7 1 vbb - NITE
;g VDD
2 {voo GND i;
VDD GND
39 | vop oND |55 c18 MCU_3v3 e R U13
47 | oo oD |38 | L2 \AANY 15 RS2
[ L 4 — 1 8
51 fvpp GND |80 — VY Yo 75
52 VDD GND 114 0.1pF o)||(e
69 GND
VDD
79 _1vbD GNDA |10 z
2 |yop < ui4
Z
ﬂ; VDD NS ENoTxO_ N DHENOTXO N 3 14 z ; 0 I-|
DNP VDD | o @
DDC 122 VDD 4 13 2 7 3 ° 9
4 10
@ @
C15 Cl14 ca 8 |yopa 5 12 EPHYRX P3 6 T 5le 1
0.1pF 6 ® 12
PY 1512 VDDC ENoRxI_p (¢ENORXI P 6 i ; o
VREF+ ), NP aND Lus ] vooc o)f|(e °
R41
® 2 { VREFA+ 1-406541-1
R39 R38
W—@ £8 1 veat 22 MCY 3v3 AANY— R43 A 2
0 51 | s I 7 SN 10 R3S z
Y Yo 75 <
0.1pF MSP432E401YTPDTR 0.1uF * DIIG & SLVU2.8-4.TBT 3R45 2R46
GND i 2.8V 75 375
[}
O GND
2R42 ENORXI N 8 9
21 oM ENORXI_N < c1
HX1198FNLT | b
|
- Place C18 and C22 near pin 2 and pin 7 of U10 1000pF 273(:)[0':": 35?%&
3 ]
»
g 3 GND
= VBUS
- TARGET_VBUS 1 " e 2
DEBU(_El_VBUS g e @ g PF4> PF4 PFO> PFO
O [ 3 S I
GND JP1 \\DS \\D4
. Green Green
Power Control Jumper:
MCU_3V3 ~ ~
1) To power from Debug install jumper on pins 5-6
R44 DiP uic U4 - ) R31 R30
10k Wake >>—0 Y VBUS 45V 2) To power from Target USB install jumper on pins 3-4 300 390
TGT_RST)), WAKE 64 | WAKE AB 82— 2 {in ouT1 i A— 3) To power from BoosterPack 5V install jumper on pins 1-2
R51 _TARGET RESET 0 |z reias 52 R25 This is also the off position if BoosterPack does not
e T GND v3 nae e supply power GND GND
ENORXI N 53 O ; % GND —3— lR35 AMN—@ 8 15ci 6 TARGET VBUS  \yjen powered from BoosterPack TPS2052B does not
b ca6 ————2 23] ENORXIN _T_C48 o T 210K 100k ouT2 provide current limit protection For Ethernet example Applications:
0.1pF ENORXI P 54 12pF C47 33768 kKHz R26 3 LED4 is default configured as Ethernet Link OK
RESET Swi ' —————————{ ENORXIP 66 12pF ’ EN1 When powered by BoosterPack, USB host mode does not LED3 is default configured as Ethernet TX/RX activity
0\ = XOSCO 00k 5 supply power to connected devices
o oc2 User may re-configure these pins / LED's for any
67 GND GND 1 L
X0SC1 GND application usage
< —ENOTXO N 56,f engrxoN GND 4o enz PAD %
on
ENOTXO P 57 £P94 R50 TPS2052BDRBR
ENOTXOP osco |28 vi PQ4<t JP6 10k GND
GND go R4 e R PDG
osc1 zok o T G—=— PD6),
’ 25 MHz GND
MSP432E401YTPDTR cas5 ——caa | TPS2052B provides current limit for main 5V power
JP7
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5 RI101
GND AWV
0
D 4 XDS_ID
o ! XDS_DP XDS_GND
o2 XDS_DM
é: veus |1__R102 XDS_VBUS XDS_VBUS R122 - VBUS_DETECT
@ 0 330k
-] C148 R124
l‘_l 2.2uF 220k
o|lo|H
XDS_GND
1C102 XDS_GND
1 4 XDS_DP
XDS 1D 2 s 103 [5___XxDS DM
C102 $R132
3300pF  $1.00M XDS VBUS 6 lyce  onp =2
) TPDAEOOADRYR
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1C101
1 3 XDS_VCC
IN ouT O O O —
2 4 T
IN out LRr133 L crar=Lciao
8 .| en r o8 351k 15pF 2.2uF
ne - L
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XDS_GND
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GND DEBUG_VBUS +3V3

J101
XDS_vCC 2 o mt-1
XDS_VBUS 4 1o ol 3
XDS VCC 6 |l o &l 5
R158 XDS_GND XDS TXD 8 - a 7 RXD
3.3k XDS_RXD 0 2 o5 TXD <$ﬁ§ggf$;g
XDS RESET OUT 12 | o o] 11 TGT RST
hd XDS TMS SWDIO 14 | o ol 13 TMS SWDIO < ™S SWDIO
XDS TCK SWDCLK 16 - a 15 TCK SWDCLK < TCK SWDCLK
XDS TDO SWO 18 | o ol 17 TDO SWO < DO SWO
XDS TDI 20 | o ol 19 TDI < =
® © TDI
XDS_vCC 1102 +3V3 J11
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IC106A
XDS_RXD 33| opo XDS_VCC
XDS_TXD 34 18 IC106B
XDS TCK SWDCLK _35 sﬁ; gﬁ BT
XDS TMS SWDIO 36 pa3 P2 fx20 . gR108 gR109 SRI110 £RI111 —8LpLo
§B§ 130 SWO 37| paa PK3 q% }1.0k 1.0k 1.0k 1.0k —gg<"> PLL
XDS_RESET OUT S| Pas PKa 83 Y
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—A] pa7 PK6 —85:pLa
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R123 1271 ppe PE4 [xd23
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g; VDD GND 515‘1)4
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?gy 64 | WAKE B [-82 gg VDD "
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XDS GND  XDS_GND XDS_GND 87 | vone
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89 I 1T G
osc1
7 16 MHz TMA4C129ENCPDTI3R
c134
TMA4C129ENCPDTI3R ==c133 | 12pF XDS_VCC
12pF R131
XDS_GND 51
XDS_GND
XDS_GND
——c146
0.1yF
XDS_GND

XDS_GND

Orderable: MSP-EXP432E401Y

Designed for: Public Release

[Mod. Date: 10/12/2017

TID #: N/A

Project Title: MSP-EXP432E401Y

Number: MCU023 [Rev: 1.0

Sheet Title:

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: Version control disabled

Assembly Variant: 001

[Sheet:5 of 6

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

Drawn By:

File: MCU023 XDS110_Debug_Probe.SchDoc

[Size:B

13 TEXAS
INSTRUMENTS

http://www.ti.com

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.

Engineer: Mike Pridgen

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

© Texas Instruments 2017

2 3 4




SH-J101A SH-J101B SH-J101C SH-J101D SH-J101E
PCB PCB PCB @
LOGO LOGO LOGO | | | | |
Texas Instruments Pb-Free Symbol FCC disclaimer J101: 1-2 J101:3-4 J101:5-6 J101:7-8 J101:9-10
SH-J101F SH-J101G SH-J101H SH-J101I SH-J101J
PCB @
LOGO J101:11-12  J101:13-14 J101:15-16 J101:17-18 J101:19-20
ESD L
CE Logo 0go
MH1 MH2
SH-JP4A SH-JP4B SH-JP1
PCB PCB @
LOGO LOGO JP4:1-2 JP4:3-4 JP1:5-6 SH-JP2
Tl Logo Tl Logo 2 SH-JP5A SH-JP5B
JP5: 1-2 JP5: 3-4 SH-JP6 SH-JP7
USB_Cable
AK67421-0.3

772

Assembly Note

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

773

Assembly Note

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

774

Assembly Note

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

Z75

Assembly Note

Please refer to Hardware Schematic page for Jumper placement
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