PWR & GND
Isolation Boundary

USB Type-C +5V0 (USB +3V3 (XDS110 side)
Connector * *

usB

S | Isolator XDS110 —
‘ i
. Device MCU device
& Circuitry

5V GND
Jumperl Jumper

+5V0_XDS110
3.3V Power
Management

x
5 3
S r
= B
5

= =
QH
s ®
TS
5

1
+3V3_XDS110

5V Jumper 2 3.3V SCI & C-JTAG Jumpers 3.3V &5V Isolation

Jumper Boundary

SCl signal
Selection
Circuitry

LED
Driver

JapeaH dg uld-gTxg
JapeaH dg uld-Txe

Crystal
Oscillator

Boot Mode
switch —
GPIO 24/32

eQEP Signal
Selection Circuitry

eQEP 3.3V 5V
Level Shifters

JapeaH 49 uld-0Txg

CAN Transceiver

I JapeaH dq uld-0Txe

eQEP Header CAN Header
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2 3 4 5 6
BoosterPack Headers Site 1 (Top)
+3V3_MCU J1/33 +5V0_MCU J4/32
1 21 GPIOO RS, 0 o 40 \ 20
ADCINCE 2 | B VI GPIOL_R9.v 0 o ? 39| PWMIGPIO! GND o Gpios BP
Analog_In GND v PWM/GPIO ! PWM/GPIO ! L
GPIO28_BP 3 23 __ADCINAG ¢ [ GPI02 38 18 GPIO32 =
LP_UART_RX Analog_In L PWM/GPIO ! GPIO!
GPIO29_BP 4 24__ADCINA3/CS = GPIO3 37 17____GPIO39 BP GND
LP_UART_TX Analog_In PWM/GPIO ! GPIO
5 25__ADCINA2/C9 GND GPIO10 36 16 XRSn
GPIO! Analog_In Timer_Cap/GPIO ! RST
6 | analog in Analog in |26 ADCINATECT GPIOIL 36 | e 0 20, SPI Mos| | _15___GPIO8_SPI SIMOT
GPIOY_SPI CLKL <7 N ™7 ADCINAL4/C4 GPIO33 34 0 ' - 14____GPIO17_SPI_SOMIL
SPIOS SPICLKL " 7 1 spi_cLk Analog_In/I2S_WS GPIO! SPI_MISO
GPI024 8 : 28__ADCINALL/CO = 3 13 _GPIO37
o] cPio! Analog_In/i2S_SCLK [—2—E= s OND > GPIO! SPI_CS/GPIO! (—2 CPlo2
@ 12C_SCL Analog_Outi25_SDout [—2 > cPio! SPI_CS/GPIO! (2022
12C_SDA Analog_Out/I2S_SDin |—%( GPIO! GPIO!
+3V3 MCU JPSAJPSB +5V0_MCU .
BoosterPack Headers Site 2 (Bottom)
J5/37 J8/36
41 61 GPIO12 _R49,.,0 o 80 60
ADCINAL 2 |38V Ve, GPIO13_R50 V0 9 — 79| PWMIGPIO! GND I~ Gpioa BP
3 Analog_In GND 63 ADCINAG/C2 VWA~ | T GPIO6 78 PWM/GPIO ! PWM/GPIO ! 5
LP_UART_RX Analog_In PWM/GPIO! GPIO! L
4 || p_UART_TX Analog_in |64 ADCINA7/C3 GPIO7 2L pPWMIGPIO! GPIO 2 =
5 | amon ~ 0 [C65___ADCINAS/CIT = GPIOT6 76 |+ o, e 5 XRSn GND
6 | oo - [Ces_ADCINA4/C14 GND GPIO35 75 | pre-caPiee <Pl Mg, [ 85 GPIO8 SPI SIMO2
GPIO9 SPI CLK2 ~a7 9 9N ™67 ADCINA9ICS GPIO21 __74 _Cap : - 54 GPIO17 SPI SOMI2
SHR SR 2T spi ek Analog_In/i2S_Ws —el—2 5= RASet L SR 6pio! SPIMISO 22— 5555
% GPIO! Analog_In/I2S_SCLK R P>% GPIO! SPI_CS/GPIO !
GPIO18 BP 9 69 ___ADCINAO/CI5 GND GPIO41 BP 72 5
ChioIo e 22— l2C_SCL Analog_Out/l2S_SDout [—> Zrioio B = cPio! SPI_CS/GPIO! [—2
12C_SDA Analog_Out/I2S_SDin —& GPIO! GPIO!
EQEP Connectors .
CAN Transceiver & Connector
+5V0_MCU
+5V0_MCU
+3V3 MCU U15
c74
3
LR74 vee CANH
$1.00k — 100000pF 8 J14
J12 1% GND X ne LR79 1 g
$120
L EQEP1A ™8 5 |\ 2 o
o2 _% EQEP1B ? 3le
b4 431 b e EQEP1I GPIO5 CANRX o 4 evp cANL |8
: 5 GPIO4 CANTX o 0
—Lces C69 c70 . 2
1000pF | 1000pF | 1000pF Mo
TP7 TCAN332DR =
L = GND
= GND
GND =
GND
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UART Routing

. +3V3_MCU +3V3_MCU
SCI_SEL1 | GP1028/29 Route Oscillator )
Route cleanly and place near U1 +3V3 MCU
0 XDS110 COM Port - DEFAULT User LEDs T
XTAL_X2 1 1T 11 3 XTAL X1 R28 > R29
1 BP 1T 680 * 680
+3V3_ MCU U6 +3V3_MCU Gnd 2 *R30 2R3l
c43 ca1 o) 7 ca2 $10M $10M LED4 LED5
8 |, d 12pF ©w 12pF !\ !\
NC1 ke@MCU RXD SPDT Y2 X X
100000pF GPIO28 10 com1 1 9 & — Red Green
= NO1|x2__GPIO28 BP -J1.3 GND
GND SCI SELL 1|1 SCI SEL1 2 = R32g $R33 =
N2 leZ__MCU TXD °\ /° GND 03 30 GND . U7
GPIO29 6 3 J6_53- GPIO20 1
comz o5 Led__GPIO20 BP 045 s o W 1A —>— 1v +3V3TMCU
SCI SELL 5 ] o . S2 GPIO18 X2 o @—CPIO19 X1 2 1snD vee
GND e’
T J2.12- GPI022 _ R35 3 >
TS5A23157DGSR = A ad ca4
= GND SN74LVC2G07DBVR 100000pF
GND 1
J5_49 - GPIO18 BP GPIO19 BP_ - J5_50 = —
GND GND
By default:
- Crystal Y2 is connected between GPIO18_X2 and
GPIO19_X1.
- GPIO18_BP AND GPIO19_BP are connected to the
BoosterPack headers.
- If GP1018 and GPIO 19 are needed at the Boosterpac k CAN ROUtlng DPDT
SPI Routing Headers:
- Remove R32 and R33, populate R36 and R37 with 0 ohm J2_19- GPIOS BP 6 GPIO4 BP -J5_48
" GPIO9 SPI CLK1 -J1 7 resistors 4 S
GPIO9 R40 0 - The F28003x device's internal oscillator will need to be used GPIOS5 5 3/ \c GPIO4
g GPIO9 SPI CLK2 - J5 47 GPIO17_SPI_SOMI1_ -J2_14
GPI017L R46 0 GPIO5 CANRX 4 9 9 GPIO4 CANTX
+ GPIO17_SPI_SOMI2_ - J6_54
GPIO8 SPI SIMO1  -J2_15 =
GPIO8 R54 0 S4
+ GPIO8 SPI SIMO2 - J6_55
T e T
EQEP Level Shifter +5VQ_MCU Boot Mode Select
+3V3_MCU +3V3_MCU  ( I +3V3_MCU
—|_ ce4 c65 C67 by
i U13 100000pF 4 1000pF ®
EQEP Routing E{ r—‘% SPDT
+3V3_MCU _L100000pF | 1 |\0op vees 22 = o
U4 = vées [ —23 GND +3V3_MCU
+3V3 MCU GND J18- GPlI024 _ R38 R39 GPIO32 - J2_18
16 |\eo 1v0 b12_GPIO40 Q1A ’ 2| DIR OF |22 10.0k . 10.0k
OEPL SEL " 1y1 (13 GPIO40 BP _ -J8 71 SPDT GPIO40 Q1A 3 | . o EQEP1A °
o A 6 3 GPIO41 Q1B 4 20 EQEP1B S3
10 2 GPIO41 Q1B o o A2 B2 R53
518 2Y0 =BT BE - J8 72 _(/ GPIO39 Q1 5 12 B3 |19 EQEP1I -
c 2v1 - QEPLSEL 5 | No 25 O na B4 [lS =
84 INH avo -2—CPIO39 QLI 4 1 3 e BS 1= GND
2y1l—3GPIO39 BP _ -J2 17 i o o — 5| A6 B6 [<o —
GPIO40 14 |1 com 55 GRD i B7 <] GRD Selected Boot Mode Chart
GPIO41 15 5 Com L A8 B8
GPIO39 4 |5 8 O —
s-com GND - i3 pin fied low through | @11 G L Mode# |GPIO24 | GPIO32 Boot Mode
SN74LV4053APWR = y aetaut GND GND
GND direction. 00 0 0 Boot from Parallel GPIO
- =+ SN74LVC8T245PW
GND GND IS5 (1, UP): QEP signals are routed to the BoosterPac k GﬁD GED 01 0 1 Boot from SCI / Wait Mode
Headers (default)
S5 (0, DOWN): QEP signals are routed to the QEP o disable the Level Shifter- 02 1 0 Boot from CAN
Headers 1. De-populate R53 ’
2. Place a 2.2k ohm resistor on R48 to pull-up OE o & g DGR (A
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F280013x Device
+3V3 MCU
Place near U18
VDD 2R10
UilsB
C9 C11 Cl2 C13
10uF I 100000pF I 100000pF ; 100000pF MCU TCK 36 |1k
U18C GPIO37 37
= MCU_TMS 38 $,\F,’I'SO37/TDO
GND 4 1voDp GPIO35 39 GP1035/TDI XRS 2 XRSn
+3V3 MCU Place near U18 44 VDD
DDA 59 5 F2800137PM
L2 r VDD Vss
— ® - vss |28 J2_16
22 45 +3V3 MCU J6_56
c16 600hm ic15 lc14 VDDA ﬁé = Reset Button 5
2.2uF 2.2uF 100000pF 43
60 VDDIO 21
= = VDDIO VSSA R11
GND GND F2800137PM 1 1 2 2.2k
+3V3_MCU =
Place near U18 N
3 V[%IO GND 3 o6 4 PO XRSn
— T T T S1
c1g 2200hm c19 c21 c23 c17
10uF 10uF I 100000pF ; 100000pF 1 0.1uF
== = GND =
GND GND GND
U18A Ui18D
J4_40 GPIOO 52 54 GPIO23 J2_11 J7_69 ADCINAQ/C15 R23,, 0 MCU_A0/C15 15
439 | GPIOL 51 gﬁ:g‘; gﬁ:ggi 35 ___GPIO24__ |JL8 BMPL J5 42 | ADCINAL R87 0 MCU_AL 14 ﬁ‘;’ Cis
J4_38 GPIO2 50 2 GPIO28 J1.3 J3_25 | ADCINA2/C9 R15,, 0 MCU_A2/C9 9
437 | GPio3 a0 | 22102 CRIG28/ Aégllgég 1 GPIO29 _ | J1 455 13724 | ADCINA3IC5 __RI14"" 0 MCU_A3/C5 s ﬁgﬁggﬁgﬁ:ggig
J6_59 GPI104 48 GPIO4 GPIO32 40 GPI032 J2_18 BMP2 J7_66 ADCINA4/C14 _ R1G,, O MCU_A4/C14 23 A4/CL4
J2_19 GPIO5 61 | Cpios ePIo33 32 GPIO33 J4_34 J7_63 | ADCINA5/C2 R85 0 MCU_A5/C2 13 |0eids
J8_78 | GPIO6 64 | 20100 CPI039 |46 GPIO39 J2 17 J3_23 | ADCINAG R18,, 0 MCU_A6 6 | r6/oPI0228
J8_77 GPIO7 57 GPIO7 GPI040 53 GPI1040 J8_71 J7_64 ADCINA7/C3 R21.°0 MCU_A7/C3 19 A7/C3
SPIA_SIMO J2_15 GPIO8 47 GPIO8 GPIOA1 55 GPIO41 J8_72 J7_65 ADCINA8/C11 __ R17,. 0 MCU_A8/C11 20 A8/C11
SPIA_CLK J1.7 GPIO9 62 GPIO9 J7_67 ADCINA9/C8 R27,°0 MCU_A9/C8 24 AQ/CB/GPIO227
J4_36 GPIO10 63 | Zpio10 J7_68 | ADCINA10/C10 R84,, O MCU AL0/C10 25 |70 -7 ol 8500
J4_35 GPIO11 31 GPIO11 J3_28 ADCINA11/CO __ R8§,, 0 MCU_A11/C0 12 A11/C0
J8_80 GPIO12 30 J3.29 | ADCINA12/C1 _R19,, 0 MCU _A12/C1 18
=Siia .1 GPIO12/A20/C20 Vv Al12/C1
B9 GPIOLS 29 | 015/a10/010
J8_76 GPIO16 33 | GPIO16 J3_27 ADCINA14/C4 R22,. 0 MCU A14/C4 11 Al4/C4 J15
J2_14 | GPIO17 34 J3_26 | ADCINA15/C7 _R24,.0 MCU A15/C7 10 16 - VREFHI 1
=B~ia v5 .. GPIO17 Wy A15/C7 VREFHI |
49 | CGPIOIS X2 41 | o 518/x2 1 coa Zle
@
BHS0 | GPIOL X1 42§ o 016/0) JL2 | ADCINCG R23m-2 9 MCU CO L ce/GPI0226 VREFLO 17 2.20F
J6.53 | GPIO20 27 1 )|
=S5 .1 GPIO20/A17/C17 @
J8_74 GPl021 28 F2800137PM
=555 -] GPIO21/A18/C18 e
J2_12 GPI022 56 L. =
= e 11 22 AN AN AN ANV AN ANV AN A N GRD
F2800137PM M S A B A A A NN A A N A A Place near U1
13 | Gpios —E—-=—er T '
= ——
GND
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IF><
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USB-C Connector USB Isolation )
u3 Power Headers and Test Points
+5voT USB +3V3_XDS110
1 16
ViEUERL iz +3V3_MCU +5V0_MCU oo o
USB101E o3 |yapavi vapavz 14 o ° ) P4 ) JP5 T—O
+5V0_USB c105 J—0106 4 |y ne |12 c1 ——c2 2 _= 2 _: voplo .
VBUS 100000pF__[100000pF 100000pF L 100000pF 3 3 S
5 12 ® ®
&yBus R7 NC o = | N VDDA
s 3.0k USB_GND USB DM 0 [ 0. | RL XDS DM__ GND = = TOP3
VBU : : GND GND
o
s USB DP 0 2| o DD 10 R2 XDS_DP ¥vg Meu
o Lo
USB_GND 2 )
N ep7 | S GND2 I 2 +3V3_MCU +5V0_MCU +5V0_MCU
o KED GND1 GND2 1P6 7 TP5
o1
SBU2 ISOUSB111DW L [y - I_—o
= 2le 2
© = USB_GND GND 3 | o s ®
USB_GND d hd 1P6
cc1 UsB_cct - ><—_|_ 1 A _—=©°
oce2 USB_CC2 R88 = GND GND GND
5.1k USB_GND GND
R89
DP1 .1k
o— 5
02P2 l USB DP USB_GND
. USB_GND PWR & GND Isolation Boundary 5V & 3.3V Isolation Boundary
o——
o DN1 l USB DM XDS110 Side | Target MCU Side
016 +5V0_USB +5V0_XDS110
SgTXP1L JP1 P28
X USB DM o1+ NCl10_UsB DM im o= +5V0_XDS110 +5v0T MCU Ay
SgTXP2 USBDP___ > 9 _USB DP 0 O
X p1- Ne - +3v3_XDS1I0 u Py N Red
3 8 N LED6 =
STn USB_GND GND GND USB_GND USB_GND GND = 43V3 MCU oD
< X useccl 4| .. Ne |Z__USB cc1 R3 Ay
SSTXN2 —_—
S use cc2 5, o NG | _6__USB cc2 —
X 680 L
LED1 =
SSRXP2
3 Ei TPD4EOSUOGDQAR GND
SSRXPL
<
5V to 3.3V
SSRXN2 . . .
o— U101 System Supervisory Circuit
SSRXNL
St S +5V0_XDS110 o] 1. . A +3V3_XDS110 S RSn
USB101A
CGND C100 4. ) en rB -2 $R101 l LC103 R105 T
MNT_1 1uF $52.3k 10000pF | 1uF 680 +3V3 MCU +3V3 MCU
GND
o VNT 2 L <5 {nie GND 3 L —|_
— o= ~ PAD R102 NI
© MNT_3 ene TPS7A3701DRVR £300k N "
GND o= ' \\LEDO ————e
O M&\I}T_4 —— Red
< = p
G\D  =o °
USB_GND —=
USB_GND GND
GND

GND GND GND
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1 2 3 4 5 6
XDS110 Device
U2A +3V3_XDS110 u28
XDS_RXD 33 81
X5 10 i pro 528 o [ XDS110 Target Interf
XDS TCK_SWDCLK __ 35 19 SR58 SR59 SR60 SR61 arget interrace
PA2 PK1 jae=—< b3 b3 3 3 &—==>| PL2
XDS_TMS_SWDIO 36 20 $1.00k $1.00k $1.00k $1.00k
XDS_TDO_SWO 3| A PK2 |2 —C o} PL3
XDS_TDI a8, | P e = DEBUG ID4 % éé i
XDS RESET OUT 40 PAG PK5 62 DEBUG ID5 XDS DP PL6 PQO 5 X
4 61 DEBUG ID6 XDS DM 6 +3V3_XDS110 . .
<At pa7 PK6 PL7 PQ1 s —< 2D XDS110 Side | Target MCU Side
PK7 60 DEBUG ID7 PQ2 11 X
+5V0_XDS110 P2 95 PBO % PMO PQ3 27 X 101A J101B
L R % pg1 pao el Ll pM1 PQ4 el025¢
100 C50 <ot P2 Pa1 eS¢ S T8 P2 o7 - | Mel) RXD
10000pF <92, 5 118 23.3k
p 271 PB3 29 HD PM3 PPO QH 3 4 MCU TXD
HDZO PB4 PHO H30 3 PM4 PP1 [k XDS TXD | I
= <121 pas PRI X ;2 A% PP2 o704 7< XDS RXD S ) MCU TMS
GED 00 PH2 QH32 HD7 PM6 PP3 [ | [
<100} beorTeK/SwWELK pH3 [a22 SeThe] pv7 P4 |05 50
99 XDS_RESET OUT MCU_TCK
S<2ed PCUTMS/ISWDIO pP5 fat20 5 E i
T 29 a! XDS_TMS_SWDIO
29 Eggggg/swo *;%3 s0 & ORI :;m(l) XDS TCK SWDCLK 9- &3 MCU TDO
o 25 1 R XDS_TDO_SWO |
24 ggg pro [t FOETON v XDS TDI E ﬁ MCU TDI
S22 pcs PFL s ¢ Sl png
s 22 pC7 PF2 44 4 ¢ 112 PN5 102A J102B
PF3 faed2 = +3V3_XDS110
< 2; PDO pra a2 < MSP432E401YTPDT h i
<—=5 PD1 4
3 15
PD2 PEO f==2—< i [
=+ PD3 PEL 2 2D 5 To debug the F280039C, ensure that
PR Egg Eg =X +3V3 XDS110 - - the jumpers on J101 are gonnected tq
?765 >: f 127 o = 7123 ? <i 7 {voo - e pass the TMS and TCK signals to the
5128 pp7 PES |24 26 Jvop . q a0 MCU. RXD and TXD are optional.
28 | \on ved WP || &= These are for Channel B of the
Len MSP432E401YTPDT 4313 s D gg e | Debugger to enable a serial interface
& = I GND [—25 13 14 to the connected PC.
N VDD GND | [
Blue GND 52_1\pp GND |4 =
& oo " oD If debugging an external target,
= 90 | VPP GNDA remove the jumpers from J101 and
GND 101 VDD
VDD connect the external target to J102.
113 VDD e
122 VDD — U4
+3V3 XDS110 GND
+3V3_XDS110 ° 8 | vopa 101 103 |4
u2c lC57 lcsg 87 | ooe o2 o8
R6S . LuF | 10000pF TN e 6 vec GND —3_|_
10K WAKE HIB —=—x 9 TPD4EOO4DRYR =
VREFA+
RST RBIAS 22 = GND
GND 68 |\ gar
R68
4.87k Us
ERCRAIS MSP432E401YTPDT
1 4
— —_— ENORXIP — 101 103
= = XOSCO k88 = R 3V3XDS110 2102 o4 |2
67 —_ 6 3
X0SC1 p—=—< = 51 vcC GND
GND
ERCEOR TPD4EOO4DRYR =
Y1 c66 GND
ENOTXOP
88 1 = 2 100000pF
ose0 e R
osc1p-82 =1 =
GND
c62
MSP432E401YTPDT ——c63 12pF e
12pF =
= GND
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Assembly Note

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

z72

Assembly Note

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

Z7Z3

Assembly Note

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

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
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