PWR & GND
Isolation Boundary

+5V0 (USB
side)

+3V3 (XDS110 side)

USB Type-C

Connector
usB
SR Isolator
Deriee so XDS110 —
+5V0_USB Device device &
Circuitry

-

5V
Shunt 1

+5V0_XDS110

3.3V Power
Management

10}3UU0)
uld-pT 0TTSAX

+3V3_XDS110

3.3V & 5V Isolation
Boundary

UART & JTAG Shunts

(_

+3V3_MCU

+5V0_MCU (F280P553x side)

Reset
Button

UART signal .—.
Selection r
S Driver
Circuitry

B0OST
Jumper

1apeaH dg uid-0Txe

)
x
=
R

=l
=
®
<
=
o
Q
a
®
jud

N\

v N
=
&
g F28P55x
> Device
@
>

FSI 2x5
Header

Crysta
Oscillator

Boot Mode
switch —
GPIO 24/32

eQEP Signal
Selection Circuitry

JapeaH dg uid-Txe
J3peaH dg uid-0Txz

eQEP 3.3V 5V
Level Shifters

CAN Transceiver

CAN Header

eQEP Headers
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1 2 3 ‘ 4 5 6
BoosterPack Headers Site 1 (Top)
+3V3_MCU 103 +5V0_MCU 4132
21 +3.3V +5V ;; gg:gg :g g ;g PWM/GPIO ! GND
GPIO28 BP 3| fndeen a7 ADCINAGIDIAELZ * I GPIo 38 | PWWGPIO! PWMIGPIO !
> L F nalog_In = PWMI/GPIO ! GPIO!
GPI029 BP 4 24__ADCINB2/C6/EL2 GPIO 37
LP_UART_TX Analog_In = e PWM/GPIO ! GPIO
2 GPIO! Analog_in (22 ADN IA11/B /CO/PGAZ OuT GPE 0 6 | Timer_Cap/GPIO ! RST
ADCINATIB3OICS/DIZIESD 6 | ooy Analogin |26 ADCINA14/B14/CA/PGAL OUT GPIOLL 5| Tmer capiario! SP1MOSI
GPIO 27 _PGAL IN P BP GPI022 4 n
IO SPI_CLK Analog_Ini2S_WS [—2—FE7 e — CPIO23 5] cplo! SPI_MISO
GPIO! Analog_In/2S_SCLK = == GPIO! SPI_CSIGPIO !
CPIOSL 12C_SCL Analog_Outi2S_SD: 29 PGAS IN P BP GND CPIO4 BP 32 | Gpig, SPI_CSIGPIO!
GPI034 T > nalog_Outi2S_SDout I35 ADCINA1/B7/DII/DACE OUT GPIO5 BP 31 . - .
12C_SDA Analog_Outi2S_SDin GPIO! GPIO!
+3V3_MCU JP8AJP8B +5V0_MCU H
BoosterPack Headers Site 2 (Bottom)
5/37 8126
a1 61 GPIO12 _R49,,, 0 80
ADCINC14 22| B3V SV e GPIO13 _R50. 0 _ 1 79| PWmiePio! GND
Analog_In GND PWMIGPIO ! PWMIGPIO !
GPIO15 BP 43 | [D°0NRT R a 63 __ADCINBO/CIL I | GP 78
>_| | nalog_In PWM/GPIO ! GPIO!
GPI056_BP 2 64__ADCINALO/BL/CIO GP 77
LP_UART_TX Analog_In PWM/GPIO ! GPIO
5] Ghos g 65 __ADCINAS GPl 7 , 56 XRSn GND
' g_In Timer_Cap/GPIO RST
ADCINA9 ht 66 ADCINA4/BE GND GP 7 55
nalog In Analog_In 2= Timer_Cap/GPIO ! SPI_MOSI
Plo14 SPI_CLK Analog_In/2S_WS 67 ADCINBA/CS GPI I GPIO! SPI_MISO 4
PIO55 5 | oo A e 5 ADCINB5/DI5/EIS/PGA3 OUT = GP 7 . o 53
' nalog_In/i2S_SCLK == GPIO! SPI_CS/GPIO!
31313 55 T Analog_out2s_sbout (23 Ajg ﬁé/BlslclleACA oUT NP % 2 cpiot spicsicpio! -2
e >0 | 12C_SDA Analog_Out/I2S_SDin = GPIO! GPIO!
o v EQEP Connectors o e FSI Connector CAN Transceiver & Connector
+ +
+5V0_MCU T +5V0_MCU T FelRx " eI
; GPIO54 FSIRXCLK ; : :_ 3 GPI1044 FSITXCLK ; o +3V3_MCU U15
R72 R73 R74 R75 R76 R77 Sl siob. S le @l loiili tbY 3 vee CANH
1.00k 1.00k 1.00k 1.00k 1.00k 1.00k ; le o io = 100000pF o
J12 1% 1% 1% 213 1% 1% 1% FSRX K—T1e o +3V3 MCU ES FSTX  GND GND X NC
L EQEPIA - EQEP3A e o P8 s
° EQEP1B ° EQEP3B =+ nC
p< ) EQEP1I b4 ) EQEP3I
° ° GND GPIO5_CANRX 5 cAnL
o ——ce8 69 c70 o ——cn1 J—(:72 c73 FSIRXCLK, FSIRXDO, and FSIRXD1 length GPIO4_CANTX 1 ™o
1000pF | 1000pF | 1000pF 1000pF | 1000pF | 1000pF matched to each other with 25mil tolerance. GND
FSITXCLK, FSITXDO, and FSITXD1 length TP7 TCAN332GDR
matched to each other with 25mil tolerance.
GND GND
PGA Connector
J10A J108 J10C
| PoALINP & PeA2 NP =l PeAIINP

L2

PGAL IN_N

PGA2 IN_N

2

PGA3 IN_N
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1 2 3 4 5 6
. +3V3_MCU +3V3_MCU
UART Routi SCI_SEL1|SCI_SEL2 | GPIO28/29 Route | GPIO15/56 Route Oscillator User LEDs
outin Route cleanly and place near U1
9 0 0 XDS110 COM Port BP - DEFAULT 7N ] +3V3 MCU
i
XTAL X2 1171 R106 ~ xTAL X1 ! R28 R29
0 1 XDS110 COM Port NC 1 |:| I - | 680 680
i
1 0 BP BP GND/Lid !
R30 $R31
110 co ca1 AL cad 10M $10M LED4 LEDS
1 1 BP XDS110 COM Port 12pF vz 1ZDF N N
+3V3_MCU U6 +3V3_MCU ! X X
ca3 ! Red Green
i i
L NC1 g GPIO28 SCIRX SPDT. = R32 R33 = |
100000pF GPIO28 1 1 GND 0 0 GND U7
GPIO28 100! com —o o— H R34
2 GPIO28 BP -J1.3 | -J6_53 GPIO20 1 6
GND scsEL 1] No1 SCILSELL 2 5 SClSEL2 o w —>— v *3‘/31—""‘:”
ne2 L GPIO29_SCITX GPIO18 X2 o GPIO19 X1 2 GND vee &
GPIO29 6, com2 3 6 R35
ot GPIO29 BP -J1_4/5 -J2_13 GPIO21 3 _| > 4
scisELL 5| Noz 2 5 A ad cas
SN74LVC2G07DBVR 100000pF
TS5A23157DGSR = - J5_49 GPIO18 BP GPIO19 BP- J5_50 = =
GND GND GND
By default:
+3V3 MCU U8 Yo +3v3 MCU - Crystal Y2 is connected between GPIO18_X2 and -
cae L. i o G0t CANROUtiNG _ ppor
_L_| vr e1 |a8_GPIOS6 BP - J5 4445 GPIO29 SCITX g | ot v |__L t';:g;’;m’;‘:;ﬂf?;ﬁf";%‘ dampening resistor (R106) to
100000pF GPIOS6 18] couy comp fad0MCU TXD _ 100000pF, - GPIO18_BP AND GPIO19_BP are connected to the -J4.31 GPIOS BP 8 3 GPIO4 BP -J4.32
R NO1 GPI0S6_SCITX GPIOS6 SCITX NO1 N BoosterPack headers.
SCILSEL2 1] N1 jol—SCLSELL GND . GPIOS 5 2__GPIO4
Z___GPIOI5 BP -J5 43 GPIO28 SCIRX 7
GPIO15 NC2 NC2 MCU RXD IlGPlolt? and GPIO 19 are needed at the Boosterpack GPIO5 CANRX 4 o9 i GPIO4 CANTX
b com 4 GPIOI5 SCIRX GPIO15 SCIRX__4, comz Headers:
NO2 NO2 - Remove R32 and R33, populate R36 and R37 with 0 ohm
SCI_SEL2 5, 5 SCI_SEL1 :
298 O N2 3 3 N2 RS resistors S7
GND GND - The F28P55x device's internal oscillator will need to be used
TS5A23157DGSR TS5A23157DGSR
Boot Mode Select wvaey EOEP Routi )
+avamcu Q outing PGA Routing
16 12 GPIO25 Q3A
o vee 10 iz _cpiozs BP -6 58 +3V3_MCU
EP3 SEL 1l . 55 +3V3 MCU u17
6 3 10.] 5 2y0 -2 GPIO26 Q3B c121
9 1 GPIO26 BP _ -J6.52 [BP] +3V3_MCU
L1 GPIO26 BP _ -J6_t
-J1.8 cploza _ R38 5 2 R39 GPIO32 - J2_18 © 2 3 VES SPDT
10.0k 10.0k 6 5 GPIO30 Q3 KD_ = 0.1uF 20 | = [BP] S6
4 (LT g‘ﬁ 3 GPIO30 BP _ -J6_57 GND, =
GPIO25 1.1 1 com ° i —  PGA SEL 24| N1 1
S3 GPI026 15.) 5 com oND 2 GND 14l N2 [}
GPIO30 451 3.com GND & PGA SEL 2
a Ne1 |2PGAL IN P ZO= - 910A 1 RN
= SN74LVA4053APWR SPDT ADCINPGAL IN_P xA 41 comt 3 9
GND No1 AL PGAl IN P BP  -J3.27
Selected Boot Mode Chart o oo GD
5 (1, UP): QEP signals are routed to the BoosterPack ADCINPGAL IN N <= 6 NC2 | L PGAL IN N2= -JI10A 4 =
Mode # GPI024 | GPI032 Boot Mode Headers (default) —_——————0 com2 13 PGAL IN N BP R107.. 0 _NOP GND
5 (0, DOWN): QEP signals are routed to the QEP Headers NO2
00 0 0 Boot from Parallel GPIO
" ~ 23 PGA2 IN P =C= - J10B_2
o1 0 1 Boot from SCI / Wait Mode EQEP Level Shifter L5v0 MCU ADCINPGAZ IN P <= coms Ne3 FEEeAe N By
02 1 0 Boot from CAN Nos [H8PGAZINP BP  -J3.28
+3V3_MCU +3V3_MCU
c64 65 C67
03 1 1 Boot from Flash uis 100000pF | 1000pF NCa |2LPGAZ IN N 0= - 9108 5
ADCINPGA2 IN N 0= o | (10
100000pF f 1 = 17 PGA2 IN N BP R108,,, 0 -NOP
VCCA vees R NO4
GNI +3V3_MCU
GND vces =
2 —_ 10 PGA3 IN P=C= - J10C_3 GND
DIR O ADCINPGA3 IN P <= 10 | (e L
GPI040 AL BL 1 EQEP1A NOS |18 PGA3 IN P BP  -J3.29
GPIO41 o 02 B2 EQEPIB RS3
GPIO59 e gl e EQEPLI _
GPIO25 QBA .| /3 o a8 EQEP3A NCs |-22PGA3 IN N ZC= -310C_6
GPIO26 Q3B 7, & B5 |l EQEP3B ADCINPGA3 IN N_=C= 12 | (e a2
GPIO30_Q3lI 6 EQEP3I 16 PGA3 IN_N BP =
3 A6 B6 [ — NO§
A7 B7 [t N
19 Ag B8 kit GND s
" NC GND
GND 175 TS3AZTSIBEPWR .
GND (—2 56 (1, UP): PGA signals are routed to the BoosterPack
GND Headers (default)
SNTAVCET I 56 (0, DOWN): PGA signals are routed to the J10
GND Headers
Eo disable the Level Shifter:
- De-populate R53 Orderable: LAUNCHXL-F28P55X | Desi < Publi 9
. 9 : - gned for: Public Release [Mod. Date: 11/27/2024
. Place a 2.2k ohm resistor on R48 to pull-up OE TID #: NIA [Project Title: LAUNCHXL-F28P55X vTEXAS
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F28P55x Device

Place near U1

+3V3 MCU
R10 uic
2.2k
GPIO3S GPI035/TDI
GPIO37 St GPI037/TDO
MCU TCK 60,] SPX
MCU_TMS 2] s
gmgﬁ 2of GPI023/USBODM GrIo19/X1 (o2 gg:gig ;é
e 8% Gpi0a1/USBODP GPIO18/X2 (8 CEIOL8 X2
+3V3 MCU 18] yrecenz S, XRSn
TMS320F 28P550519PZ
R83 +3V3_MCU
[}
= R11
GND i 2 2.2k
3 4

uiD
VDD
T 4 vop
L L 2L vop
co c10 c1. c12 57 | yop
3v3 MCU 10uF 100000pF | 100000pF | 100000pF 34 vss -5
VDDA vss
LZ VDDA Place near U1 N VSS ;:
| T 7] Vopio Vss
c16 =t VDDIO
oo Goohm Lo 88 | \opIo vssa 22
L 2.20F TMS320F28P550S19PZ
GND
+3V3_MCU
VDDIO
—L_i ‘Li' T +3V3_MCU
c1g 200N -Lc19 -cho —Lc21 -chz +3V3_MCU
10uF 10uF 100000pF _J 100000pF § 100000pF
L = R111 IR112
GND GND 10k $10k
Crios = HEU T
——
ue
EPWMIA 3440 | GPIO 7
EPWMIE 1439 | GPIO 78] Sh90
EPWM2A 1438 | GPIO T2 Grioz
EPWM2B 1437 | GPIO 75.] cpios
CANA_TX W32 | GPIO | o2
1431 GPIO 891 Cpios
18.78 | GPIO! Lt GPIOS
877 | GPIO 8] cpio7
SPIA_PICO 1215 | GPIO! 73] Gpios
SPIA_CLK 17| GPIO 0] apios
EPWMEA 14,36 | GPIO %] epiolo
E;\N‘/{’f\wwﬁ JJQ-SS’ gg} ;%D A24/DO/EO/GPIO11
EPwwza - J8.80 | GPIO 55» A20/B20/C20/GPIO12
ek | &R 54| Ale/ata/cis/GRIoia
543 | GPIO %] eplols
<P PoCI :“g-ﬁ gg O i C24/D2/E2/GPIO16
PIA P Yty | Shes——33v{ A25/D3/ES/GPIOLT
LEDY =2 & H A17/B17/C17/GPIO20
= Jeialior S
UNA TX 1434 | GPIO22 53, ALS/B18/C1B/GPIOZL
BOOT1 8| GPI02d 56, go5/paseascrioza
1658 | GPIO25 GA| =7
1652 | GPIO26 CW| s
SPIB_PTE 0659 | GPIO27  S9.) opioo7
SCIARX 13| Gpio2s P
SCIATX 1455 | GPIO29 Tooy| ALO/5I6/C16/GRI028
657 GPIO30 98| 5530
12717 | GPIO3L 99, cpioat
BOOT2 218 | GPIO32  ed.] 51035
CANE RX  J8_71| GPIO33 53
[2CB SDA 3110 GPIO34 04, gﬁfég}’ﬂlgpl%s
N/A | GPIO40 80| apioao
FSITXA CLK J11 2 | GPIO44 FSTXCLK 85,1 opioaa
1212 | GPIOAT e
1211 | GPIO8 eploas
FSITXA DO JI16 | GPIO49 FSITXDO o
FSITXA D1 J118 | GPIO50 FSITXDL ePIOS0
2CB SCL 119 | GPIOSL 10 cpioer
FSIRXA DO JL15 | GPIOS2 FSIRXDO 11| Gpioos
FSIRXA D1 JL17 | GPIOS3 FSIRXDL 13| Gpiocs
FSIRXACLK JLI_1 | GPIOS4 FSIRXCLK 13| chioes
5.48 | GPIOS5 %ol GPIOSS
44]45| GPIO56 65| apiose
SPIAPTE  J2.19| GPIO57 66| apiony
CANB_TX  J8_72| GPIO58 51 Grioss
N/A | GPIO59 92, apioso
SPIB_PICO  J6.55 | GPIO60 421 Crioeo
SPIB_POCI  J6_54 | GPIO6L o S
1874| GPIO62 gpI062
18773 | GPIO63 4] cpioss
TMS320F 28P550519PZ

@
Z
IS}
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J3.26

J7.63
1324
J10B_2
J7_67
1768
J10C_6
J10B 5

J10c_3
J5_42

U1A

ADCINAO/BI5/C15/DACA OUT R MCU_AO/BI5/C15/DACA OUT 23
ADCINAL/B7/D1I/DACE OUT R CU_AI/B7ID11/DACE OUT 22| A%/B15/C1S/DACA OUT
= = = A1/B7/D11/DACB_OUT
ADCINPGAL IN P R PGAL IN P 17,
= = ot A2/B6/C9/GP10224/PGA1_INP
ADCINPGAL IN N R CU PCAL IN N 18 1 A3/B9/C7/PGAL INM
ADCINA4/BS R CU_A4/B8 E vy -
'ADCINAS R CU A5 35
ADCINAG/DIAELZ R CU_A6IDIAELL 14,
- — = = A6/D14/E14/GPI0228
ADCINA7/B30/C3/D12/E30 R CU AT/BI0/CI/DIZIESQ 3; A7/B30/C3/D12/E30
ADCINA R2Q MCU_A9 gﬂ- :z/GPI0227
ADCINAIO/BI/C10 R2), MCU_A10/B1/C10 40 A10/B1/C10/GPIO230
ADCINA11/B10/CO/PGAZ OUT R22 MCU_A11/810/C0/PGA2 OUT 20 | '\’ 1/810/c0/PGA2 OUT
ADCINAL2/CS R23 MCU_ALZ/CS 28 1 A12/c5 -
? 2% A13/B13/C13/DI3/EL3VREFLO
A13/B13/C13/D13/E13/VREFLO
ADCINA14/B14/C4/PGA1_OUT R24,, 0 MCU_A14/B14/C4/PGA1 OUT 19 A14/B14/C4/PGAL_OUT
ADCINBO/C11 R1 MCU BO/C11 4
ADCINB2/C6/E12 ?l%i MCU_B2/C6/E12 proay | C/CVEREPES
v B2/C6/E12/GPI0226
ADCINPGA2_IN_P ?&g MCU_PGA2_IN_P. 1
= B3/GP10242/PGA2_INP
ADCINB4/C R27, MCU_B4/Ci 01 B4/CB/GPIO236
ADCINBS5/D15/E15/PGA3 OUT R84 MCU_B5/D15/E15/PGA3 OUT _3:
T TV V= — B5/D15/E15/PGA3_OUT
ADCINPGA3 IN_N EEY MCU_PGA3_IN_N 3 o
ADCINPGAZ IN N RE MCU_PGAZ IN N pr| o0/ EEEE) [N
— < 8] - - B12/C2/PGA2_INM
ADCINPGA3 INP <= R87,, 0 MCU _PGA3 IN P 20
C1/E11/PGA3_INP
ADCINC14 R113, 0 MCU_C14 4201 C14/GPI0247
mgﬂ g;é;:: 24 D20/E20/VREFHI
D20/E20/VREFHI
TMS320F 28P550519PZ
= 15

Place near Ul

N

F28P55X ADC Pins
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2 3 4 5 ‘ 6
USB Isolation Power Headers and Test Points
USB-C Connector oo
v VDb +5V0_MCU T—O
+5VgI_USB +3V3_XDS110
L1 vBusy veus2 & P5 vopo o,
C111 C112 [ LO
et 10uF 0.1uF
USB101B V3P3V1 V3P3v2 gl ul c115 c116 ° VDDA .
+5V0_USB c105 J-cms e e |13 L. —c2 10uF —-0.1uF ° A
JBus g 100000pF _[100000pF 100000pF | 100000pF +3V3_MCU —
5 1 T oD 3 +3V3_MCU
JBus R7 Ne PIN = 1 3
3.0k USB_GND USB D N _R103 up. DD. 1 Rl 0 XDS D N GND | — +5V0_MCU
yeus | & s +5V0 MCU o
vBUS USB D P_R104 e DD+ kil R2,0 O XDS D P b7 T—_030
c USB_GND « 2 o I-L—l
ANT= s | GNDL GND2 /2 c119 _| c120 °
SBUL Red EeEl ChD2 10uF 0.1uF ° TP6
SBU2 ISOUSB111DW
o X USB_GND GND PG ! ND
USB_GND lm =
o cc1 USB_CC1 L d GND
cc2 USB_CC2 R88
5.1k
R89
DP1 5.1k
o] lunoe
DP2 ==
USB D P USB_GND
USB_GND
DN2 - -
0—] PWR & GND Isolation Boundary 5V & 3.3V Isolation Boundary
o DN1 UsB D N = B
Uls \ XDS110 Side 1 Target MCU Side
SSTXP1 +5V0_USB i +5V0_XDS110
USB D N I D1+ NC L0 USB D N JP1 P2 | p2B
SSTXP2
3 USE D P D1 NC (& USBDP L 2 +5V0_XDS110 +5VQ_MCU A
3 4 T -l T R43
SSTXNL USB_GND 31 onp GND USB_GND = +3v3_XDS110 3.0k Red _1_
3 USB CCL 4| . ne |z_usB cc1 USB_GND | GND e - LED6 oD
SN2 USBCC2 5| o, Ne |6 __USBCC2 H
3 |6 USB cCz H
R3
S(S'RXPZ
Y TPD4EOSUO6DQAR 680 LEDL =
S(S'RXPI GND
5V to 3.3V
S%RXNZ
U101
SSRXN1 +5V0_XDS110 +3V3_XDS110
N out L - System Supervisory Circuit
cGND C100 EN B ka2 R101 J_C102 J_CIDS R105
1uF °_‘_>52.3k 10000pF | 1uF 680
GND
o = < nie ano |2 =L
PRC) GND D R102 GND +5VO MCU ;0
TPS7A3701DRVR 30.0k \LEDO c
GND Ry +3v3 Mcu €122
o Red 21 voo
= 4 R5 XRSn
GND RESET 0
:; GND
USB_GND V% - SENSE 3
USB_GND GND cT <»—_L
5 C7
TPS3703A4330DSERQ1 = =
— GND  GND
+3v3_MCU 3.3V to 5V BOOST GND i
L4 +5V0_MCU
YY)
1uH
[Sit:]
Al
AL L L bBL
J16
L°1 EN vour B2
C109 B | C110
2.2uF 10pF
D
— onp A2
GND =
TPS61241YFFR = N
GND
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Assembly Note

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