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Revision Histor
USB Type-C y
Rev ECN# | Approved Date Approved b Notes
Connector * * i i i
1) USB Differential Pairs - 90 Ohm El N/A N/A SB Original engineering release.
(A)USB_D_Pand USB_D_N
2) ADC Differential pair Impedance Matching - 50 Ohm UsB _ESD XDS110 - A NiA June 20, 2025 SB - Added C15 to U3AVOUT
(A) ADCINA4A5_P and ADCINA4A5_N Device MSP432 - Changed C28 from 0.1uF to 200pF
(B) ADCINB3B4_P and ADCINB3B4_N - Changed GPIO30 connection on U10
(C) MCU_A4A5_P and MCU_A4A5_N +5V0 USB |—} device & - Changed ERRORSTS connection on U10
(D) MCU_B3B4_P and MCU_B3B4_N 3 +3V3 XDS110 . . - Added OPN on U10
3) CLK Paths - 50 Ohm - Circuitry - Added R18, R26, and R27
(A) X1 I - Added R25 and R28
(B) X2 5Vto3.3V - Corrected S5 and S6 silkscreen labels in
LDO PCB
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BoosterPack Headers Site 1 (Top)
+3V3_MCU J1/J3 +5V0_MCU 34132
1 21 GPIOO 0., R1 40 20
AD 2 :\ij\ffg In G+l\51\l; 22 GPIO1 Om-R2 i 39 Ewmgi:gi PWM/GSI%DI 19 GEIO61 L
GPIO43_BP 3 - 23___ADCINAT4/B14/C14/D14/E14 T T GPIO2 38 : 18 GPIO84_BP =
LP_UART_RX Analog_In |=2—Coe SR Doty = PWM/GPIO ! GPIO!
GPI042_BP 4 24___ADCINA3 = GPIO3 37 17 GPIO17_BP GND
LP_UART_TX Analog_In PWM/GPIO ! GPIO
GPIO78 5 25 ADCIND1 GND GPIO4 36 | 16 XRSn
GPIO! Analog_In Timer_Cap/GPIO ! RST
ADCINA2 6| A 26___ADCINE7 GPIO5 35 | o 15 GPIO58
nalog In Analog_In Timer_Cap/GPIO ! SPI_MOSI
GPIO60 7 27__ADCINB4 GPIO14 34 14 GPIO59
SPI_CLK Analog_In/I2S_WS — GPIO! SPI_MISO
GPIO72 8 28 ADCINA7 = GPIO15 33 13 GPIO19
GPIO! Analog_In/I2S_SCLK =2 93 | Gp|o! SPI_CSIGPIO !
GPIO57 9 | e scL Analog, Out2S Sbout |22 ADCINCL GND GPIO64 BP 32 | S0, oplCalePIo 1 |12 GPI034_BP
GPIO56 10 | 5 spa Analog_Out25, Spin |30 ADCINAOIDACA OUT GPIO65 BP 31 | Cnio, R T GPIO18
+3V3 MCU 0 hen +5V0 MCU i
i BoosterPack Headers Site 2 (Bottom)
1| 2
@ —i | I
4
T S o W
J5/37 38136
61 GPIO6 0., R3 80 60
ADCINC2 a2 | O oot ez GPIO7 0 Ra T 79 | Dot ooy [(59___GPioes
GPIO71_BP T Ug_RT RX A 63__ADCINA15/B15/C15/D15/E15 T T GPIO8 78 X 8 GPIO11 _BP.
_UART_| nalog_In PWM/GPIO ! GPIO! —
GPIO70_BP 44 64___ADC GPIO9 77 57 GPIO10_BP =
= LP_UART_TX Analog_In PWM/GPIO ! GPIO =
GPIO38 45 65__ADCINDS = GPIO12 76 | - 56 XRSn GND
GPIO! Analog_In — Timer_Cap/GPIO ! RST
ADCINC3 46 | | 66__ADCINCS GRD GPIO13 75 | - y X 55 GPIO63
GPIO26 27 Analog In Analog_In 57 _ADCINBO GPIO24 74 Timer_Cap/GPIO ! SPI_MOSI o4 GPIO25
SPI_CLK Analog_In/I2S_WS i GPIO! SPI_MISO
_ g_In/12S_ _|
GPIO103 48 | oo A 68 ADCINCO L GPIO68 73 53 GPIO62
! nalog_In/I2S_SCLK = GPIO! SPI_CS/GPIO !
12C_SDA Analog_Out/I2S_SDin GPIO! GPIO!
CAN Transceiver & Connector
SENT Connector
+5v0_|_ MCU
+3V3_MCU U15 . .
cs au1 Differential ADC Connector
sR23 3 1 vee CANH $120
310k J15 J14
1 — O0.1uF >¢ NC 2 1 J10
GPIO29 > T8 GND o — T B ADCINA4A5_P 1 g ol2 ADCINB2B3 P
0 TP8 5 G O ADCINA4A5 N 3 4 ADCINB2B3 N
3 o e 4 10 &
4 M3~ JP9 o ©
= GPI023 5 : GPI065 CANRX 44 Rrxp canL |8
GND — 6 — —
GND Lroa ® GPI064 CANTX 1] 1o , o oo
210k HTSW-106-07-G-S GND __|_
+5V0 MCU TP7 TCAN332GDR L G?ND
L GND
EQEP Connectors FSI Connector
+5V0_MCU +5V0_MCU
+5V0_MCU +5V0_MCU
J11
GPIO54 FSIRXCLK 1 [™ g1 2 GPIO51 FSITXCLK
3 4
Ir7 LR10 GPIOS? FSIRXD0 5 | g @] 6 GPIO49 FSITXD0
>1.00k >1.00k GPIO53_FSIRXD1 7 | ¢ @] & GPIO50 FSITXDL
J12 1% J13 1% 9 10 =
L EQEP1A L EQEP2A e & +3V3_MCU GND
o2 C EQEP1B o2 R C EQEP2B
E N C EQEP1I ME N C EQEP2I =
S ol GND
- i c7 cs P - L c10 ci FSIRXCLK, FSIRXDO, and FSIRXD1 length
1000pF 1000pF 1000pF 1000pF 1000pF 1000pF matched to each other with 25mil tolerance.
FSITXCLK, FSITXDO, and FSITXD1 length
—_= —_= matched to each other with 25mil tolerance.
GND = GND =
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1 2 3 4 5 6
F29H85x Device
uU1B
J4_40 GPIOO 128 73_GPIO41 J5_49
14739 GPIOL 129 gg:gg gg:gj; 107 GPIO42 14 +3V3_MCU
J4_38 GPIO2 1301 Gpio2 GP1043 |08 GPI043 J1.3
J4_37 GPIO3 131 Grios orioas [oz5_GPI049 FSITXDO uic
J4 36 GPIO4 132 Crioa GP1080 |Z6_GPIOB0 FSITXDL
o Shioe————2¢f
J4 35 GPIO5 135, crioa apiony |alZ_GPIOSL FSITXCLK MCU TDI 64| <oi000/101 GPI0216/ERRORSTS |i74__ERRORSTS
J8_80 GPIO6 134, Chioa opioss |78 GPIO52 FSIRXDO R44 MCUTDO 65| opioao2/ ol
J8_79 GPIOY 1351 Chios OPions |79 GPIOS3 FSIRXDL 22k MCUTCK__710,| 20 ExtR/GPIC220/X1 k02 GPI0220 X1
J8 78 GPIO8 138 80 _GPIO54 FSIRXCLK MCU TMS 69 X 00 GPIO221 X2
GPIO8 GPIO54 ™S GPI0221/X2 [0 ST 0el 22
1877 GPIO9 139, Grioe amiose |82_GPIO56 J1_10
& _
J6_57 GPIO10 140, | GPIO10 GPIO57 84 GPIO57 Ji.9 XRSn 103 XRS
J6._58 GPIOLL 13| ShIoT0 onioos [Les_cpioss J2_15
J8 76 GPIO12 1z, | Shioas Chioss |8 _GPIO59 J2 14 F29H850TU9SRFS
J8_75 GPIO13 143, [;88_GPIOG60 J17 1216
y GPIO13 GPIO60 +3V3_MCU
J4_34 GPIO14 145, ] P11 oo [189_GPIo6L J2_19 656
J4_33 GPIO15 | = GPIOG2 k20 GPIO62 J6_53 Reset Button
<2 GPI016 GPIO63 (2L GPI063 Yo 282
32 17 GPIO17 oo oo [we2_GPio6a 14 32
J2 11 GPIO18 1 3_GPIO65 )4 31
213 | GPIO19 CRIOTS GPIOGS <0 —GPI066 3659 RS9
- GPIO19 GPI066 = 1 2 2.2k
J5_50 GPI022 11| omioss Chioes |10 GPIOGS
GPI1023 127 GPI023 GPIO70 110 GPIO70 J5_44 3 4
J8_74 GPI024 126, ] orioon Chiors [GiacPior J5_43 oo
J6 54 GPIO25 125, ] 1028 T [SaaaGPIOT2 J8 S co8
J5_47 GPIO26 124, cp1026 GPIO76 15 GPIO76 J8_72 200pF
GPI029 121 orioag Shio7e [Saae PO J8 71 50V
GPIO30 120,] Grioeo orovs Lz GPIoTE J1s =
J6._52 GPIO32 %, | ohioa ors oo GPIosa J2_18 oD =
J2 12 GPIO34 7| arioes coroaos |05 GPIO103 J5_48 GND
J5_45 GPIO38 104, ] S iooa ool [rer_ocPIot27 J6_51
F20H850TU9SRFS
U1D
Place near Ul 6
+1V25_MCU VDD s | VPP
T L1 T 57 VDD
™ Soom | L 1 1 v 1t v 1+ 1 1T T 21l Yoo
C54 ——C55 ——=C56 ——C57 ——C58——C63 ——C103 C104 ==C105 =—=C106 7| Voo
C59 10uF | 0auF |0a1uF |01 [oauF [oaur [o0aur  [oaur  |oauF | oauF o5 | VoD
10uF 112
VDD
123 VDD
= £ vop
GND GND 1—22 VDD3VFL
+3V3_MCU VDDA VB
L2 T 19
T—!— VDDA
60 ohm L 521 ppa
C60 Place ng¢ar Ul 3
2.20F - o [IR2EIS
! —2 voDIO
| =2~ VDDIO
— i——ce1::ce2 S| VDDIO
GND ! 2.2uF | 2.2uF o5 VvDDIO
= 2 veoto
e Eg VDDIO vss |-245
R VDDIO
GND g: VDDIO VSSA gg
Place near U1 VeEie Ve
¥V3MCU VD_llglo i 99 | \oposc vssosc |01
= F20H850TUISRFS
cea B00ONM —Lces—Lcee—Lcm—Lcss—Lceg:T:c70—Lc71—Lc72—Lc73 —Lc97—Lc98—Lc99 —Lcmo—Lcml J—<:102
2.20F 2.2UF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | 0.1uF | O.1uF | 0.1uF | 0.1uF | O.1uF | 0.1uF | 0.1uF | 0.1uF —P.luF TO.luF
— GND
GND =
GND
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U1A
J3_30 | ADCINAO/DACA OUT R37 \\0 O MCU_AO/DACA OUT 36 | A0/C24/DACA_OUT VREFHIAB |22
J1_2 | ADCINAL R38O MCU A1 35 ) a1/c25 VREFHICDE |28
J1_6 | ADCINA2 R39 O MCU_A2 28 | po/D24
J3 24 | ADCINA3 R40,,."0 MED A3 27 | A3/D25 VREFLOAB (22 =
ADCINAZAS P R4L,, "33 MCU_AIAS P 24 | pa/p28 VREFLOCDE |22 — o=
ADCINAZAS N R42,. 33 MCU_A4AS N 23 | A5/D29
J7_64 | ADCINAG RA3 . 0 MCU_AG 18] VREFHICDE 2 5 VREFHIAB
AB/E24/GP10224
J3_28 | ADCINA7 RA5 0 d b MCU_A7 17
v S e A7/E25/GPI0225 s .
J3 23 | ADCINA14/B14/C14/D14/E14 R46,.. O MCU_A14/B14/C14 32 ﬁ?ﬁgﬁfg&mumu M
J7_63 | ADCINAI5/B15/C15/DI5/ELS RA7 v O MCU A15/B15/C15 3L | A15/B15/C15/D15/E15
% BO/C26/VDAC
ADCINB2B3 P R48,,. 33 MCU B2B3 P 26| o3roo
ADCINB2B3 N RA9 '\ 33 MCU B2B3 N 25 | B3/p27
J3_27 | ADCINB4 R50 \ 0 1 zi B4/D30
%é 15| Bo/D3t +cia==r13 VDDA VDDA
J7_67 | ADCINB9 R51,,, 0 MCU_B9 14| Bo/ariooas lev_| 16V
B9/GPI10233
1 2.2uF | 2.2uH
<— B10/GPI0234
5<—12: B11/GPI0235
1
J7_68 | ADCINCO R52,,, 0 MCU_CO a7 7
J3729 | ADCINCL R53.°" 0 MCU C1 38 gg;gg ADC VREF 5 ADC_VREF
J5 42 | ADCINC2 R54 "0 MCU_C2 43 | 5/E30
J5_46 | ADCINC3 R55 " 0 MCU _C3 24
¥ 22 careat
s ] ¢4
J7_66 | ADCINCS R56,,, 0 MCU C8 %S%D cs = L
281 C8/GPI0238 ] UL2A GND oRD
A= co/GPlO230 | oo OPA2320AIDGKR o128
20 Place near Ul OPA2320AIDGKR
J3_25 | ADCIND1 R57,,, 0 MCU D1 40 B‘l’fgﬁ‘é
% D2/B26
—20 pase27
J7_65 | ADCIND5 RS8,,, O MCU_D5 22c{ D5/B29/GPI0241
MDG D6/B30/GP10242
—28% D7/B31/GPI0243
J7_70 | ADCINEO/DACB OUT R60,., O MCU EO/DACB OUT 41 =
& E0/A24/DACB_OUT =
J7_69 | ADCINE1 R61,,, 0 MCU E1 gi E1/A25 GND
W E2/A26
—22 EasAz7
>ﬁ%!> E4/A28/GPI10246
2L E5/A29/GPI0247
5—52 E6/A30/GP10248
J3.26 | ADCINE? R62,,, 0 MCU E7 83l E7/A31/GPI0249
F20HB50TUISRFS E29H85X ADC Pi
INs
——1 o ——1 —t o1 - -
GND
VDDA
U3A
VIN VOuT ADC_VREF
TRIMINR
TEMP GND
C51 ——=C53 REF5030IDGKT ——cs52 cis5
100nF | 6.3V 63V houF
10V 2.20F U3B oo LUF
NC HI
L DNC [— L
GND DNe * Gip

REF5030IDGKT
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USB-C Connector

+5V0_USB
3

R69
3.0k

—
—

USB_GND

UsSB CC1

N
Red

USB_GND

cc2
(e,

UsSB CC2

DP1

[

DP2

DN2

DN1

!

o usB D P

R78
5.1k
R81
5.1k

USB_GND

USB_GND

o] |uson
USB D N

USB_ D N
UsB D P

U16

D1+ Vg

9

2]

USB_GND

UsSB CC1
USB CC2

D1- NC

3 8

GND GND

D2+ NC 7

6

=

I

GND

GND

GND

O 0 O O

USB_GND

D2- NC

TPD4EO5U06DQAR

USB_GND

LED1

USB_D N

UsB D P

USB_GND
USB_cC1

UsSB CC2

5V to 3.3V (XDS)

+5V0_USB

u25

+3V3_XDS110

1

IN

EN

NC

ouT

GND

2 ——C126
10pF

3
C128

rL

USB_GND USB_GND

c127
OuF

USB_GND

TLV70333DBVR

USB_GND USB_GND

R96
680

LED7
N

Red

USB_GND

PWR & GND Isolation Boundary

+5V0_USB M6 +5V0_MCU
JP1 |
e
: =
USB_GND GND
M7

+3V3_MCU

16V
4.7uF

GND

?|
=l
1
Ji7
— 3
C119

2
— 3.3V to 5V BOOST
A +5V0_MCU

u23

, R82
VIN sw 1.1k
vout -2
ORE rp |5 RI1Q7, O -
vy ——C120 —=C121 \LED3
“ 10V 10V X
EN PG —x 22uF 22uF 4| BrightGreen
GND -2
TPS610333DRLR = = =
= GND GND GND
GND

C2000 Side

PMIC |
+5V0_MCU
pe 8 | vsys/PVIN_B1 BOOT =< s |
1 ] !
C92
10uF VDD _1P8 3 VREG  1pig |
10V VDD_1P8 o
c89 LX_B1 2= |
1V25_MCU
10V 5 * TP1
oo TUF FB_B1 2 :
+5vgl_ MCU GND c107 |
|1 18 1
PVIN_B2 Lx_B2 <
T iy - e I
u u 2
1ov 1ov 22uF FB_B2 '
LS +1v2s mMcu Ma |
u
GND GND 12 pvIN_B3 Lx_B3 2 LYY by cos IE |
+5V0_MCU 12 R72,, 0 10uF |
FB_B3
T 10V - |
ce6 +3v3 PMIC _[ [~ +3v3 mcu |
2Uu
Tov 24 | pyIN_LDO vipo L GND 1 |
~ J18 I
cs7
css
2.2uF
GND VREG Vree Lt VREG Tov | loonF |
10V |
10 C90
+3V3_MCU SEQ/EN VDD 1P8 v oXo |
19 | vio TNT/p10 |2l GPI030 1uF GND :
+3V3_MCU — | s XRSn R18 GND
co1 RSTOUT [o— 220 3k ]
18?/nF 3 GPIO [t —— ERRORSTS ap ]
scL
R28 22| spA |
GND iR25 2
$hoy 347k AGND |2 |
PGND ]
PGND %
GPI041 TPS65036604RAYOL GND :
GPI022
== GND I
. VDD gy '
Power Headers and Test Points T__g |
VDD vDDIO o, '
VDDA |
Lew |
oo —" ||
10V +5V0_MCU +3V3_MCU
0 +5V0_MCU +3V3 MCU T TP4 |
+3v3 MCU = P4 P7 |
GND JP5 PG +5V0_MCU
1w 1 1 11y IP5 |
L=
2le 2 2 [ cs1 Zle
3 c7e Py cs3 ° e ——=C82 3 |
c78 c79 2T 10uF cr7 3Sle 10uF caa 3le 10uF 100nF ®
10uF ° 100nF 100nF |
100nF 10V 10V 1ov TP6
v | b | 0 |
= = = GND GND |
GND GND GND |
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1 2 3 4 ‘ 5 6
JTAG & UART Digital Isolation
+3V3_ISO_JTAG — . +3V3 MCU
+3V3_XDS110 u26 r |
11 veer vee |16 I R74\2
XDS110 Device XDS TMS SWDIO 3| |\ ouTa |14 MCU_TMS_INT g R97,, 04 MCU TNS
XDS TCK SWDCLK 4| s ouTs |12 MCU_TCK_INT | Rog,, 0] MCU TCK
+3V3_XDS110 U2A +3V3_XDS110 u2B I I
XDS_TDI 5.0 e oute |12 MCU_TDI_INT R99,, 04 Mcu_TDI
XDS RXD 33c] Pao <8 pio | |
XDS_TXD 34| o IR 82 oo XDS_TDO_SWO 6 | oump N Lol MCU_TDO_INT s R1Q0. 0, MCU TDO
XDS TCK SWDCLK 35| o o) 1o ? <i 1R101 JR102 [R103 tR104 Mbgg . 2024
R16  XDS TMS SWDIO 36| ph o 0 $1.00k $1.00k $1.00k $1.00k S84 pi3 7ol Ent En fo10 o | |
33k  XDS TDO SWO 37 s PKa |a2l <85c! pLa | |
XDS_TDI B e Pa |63~ DEBUG D4 86, prs 1 2 | a1 onD2 |2 €130
XDS_RESET_OUT 40 ae e |562 DEBUG _ID5 use D P “oa oo b 5 C129 8 15 0.1uF | |
Qo k—x GND1 GND2
4l o e oL DEBUG D6 USBDN 03] oo el 0.1uF
P |00 DEBUG ID7 Q2 ol < ISO7741DWR — | |
+5V0_USB GND
T R164 >%%> PBO 1% >%;%u> PMO PQ3 <N%é?< % ' '
5] pB1 PJ0 |ad8 ¢ ST pm1 PQa fl02 50 | |
100 c131 9 PB2 PI1 117 X & 76 PM2 USB_GND
10000pF <% pB3 <l pv3 pro [all8 o | |
R 9 7 1o +3V3_XDS110
PB4 PHO 22— Se—T4:] pma pP1 [l S0 X | |
120 30 73 103 +3V3_ISO_JTAG +3V3_MCU
<120 pps PHL fes—< —5R1 PM5 PP2. i u27
USB GND 100 PH2 (27— ?f 7;)“E AN PP3 [0 7% | |
- HDQ PCO/TCK/SWCLK PH3 QH( PM7 PP4 HOG 1 16 ' R76 0
MD% PCLTMS/SWDIO 1o 07 pPs |08 S0 veet vee '
>$—=> PC2/TDI PGO [=—x >$—> PNO
Héb PC3/TDO/SWO pG1 |2l >%%N> PN1 XDS RESET OUT 3. |\ ouTA 4 XDS RESET INT | |
K22 PC4 === PN2
%%D e - Q%% >@11%.> N XDS_TXD, 2] e ouTs |13 MCU_RXD_INT § RIGR, 04 MCU RXD
<—=r> PC6 PF1 k=——x >%]%u> PN4
2] re oo Q%H 112 pne XDS_RXD 5 | oute NG 112 MCU_TXD_INT : RI7Y, 0: MCU_TXD
PF3 |e=—x<
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Assembly Note

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

772

Assembly Note

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

773

Assembly Note

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