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Revision History
Rev NotesApproved byECN # Approved Date

E1 N/A Sept 13, 2023 PL Initial Draft
1) USB Differential Pairs - 90 Ohm 
(A) XDS_D_P and XDS_D_N
(B) USB_D_P (GPIO41) and USB_D_N (GPIO23)

2) ADC PGA Differential pair Impedance Matching - 90 Ohm 
(A) HSEC_PGAx_IN_P pins should match with HSEC_PGAx_IN_N, where x is between 1-3
(B) MCU_PGAx_IN_P pins should match with MCU_PGAx_IN_N, where x is between 1-3

Power to the MCU is either supported by the USB-C on the left or through the HSEC 
180 pin.

A N/A Jan 29, 2024 PL Added Test Point for 5V0 and 3V3
Dampening resistor tuned per characterization

Minor changes to silkscreen and GND pour
Switched U1 from PBK to PDT package

Adjustments to analog signal routing
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J1 has been updated over previous designs. Pins 9 and 10 were added enabling power to the connector.
Additionally Pins 2 and 6, previously GND, have been repurposed to enable the full 3 pin FSI communication.
The user can shunt HSEC GPIO11 and HSEC GPIO25 to ground if backwards compatibility is required.

10-pin FSI Connector

21 FSI-RX1/GNDFSI-RX0
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GPIO55 51

GPIO56 80
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GPIO63 59

GPIO64 56
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GPIO70 74

GPIO71 83

GPIO72 84

GPIO73 85

GPIO74 86

GPIO75 111
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GPIO77 113

GPIO78 114

GPIO79 115

GPIO80 116

GPIO81 117

A16/B16/C16/GPIO282

A17/B17/C17/GPIO2060

A18/B18/C18/GPIO2161

A19/B19/C19/GPIO1362
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Boot Mode Switch
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3V33V3
3V3

MCU_GPIO24 MCU_GPIO32
56k

R9

56k

R10

SPDT

3

1

2

6

4

5

S1

10.0k
R11

10.0k
R12

2.2k
R13

GNDGND

20 MHz External CrystalMCU_GPIO35/TDI
MCU_GPIO37/TDO

MCU_TCK

MCU_TMS

MCU_X1 MCU_X2
50
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GND/Lid 2

3
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Boot Mode Selection Chart
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1 2
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Boot ModeMode # GPIO24 GPIO32

000 Boot from Parallel GPIO0

Boot from SCI / Wait Mode01 0 1

002 Boot from CAN (MCAN-NONFD)1

Boot from Flash (USB)03 11

GPIO18/X2 87

GPIO19/X1 88

GPIO35/TDI78

GPIO37/TDO76

XRS 3

TCK75

TMS77

VREGENZ93 GPIO23/USB0DM 102
GPIO41/USB0DP 103

TMS320F28P550SJ9PDT

U1C

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 PIC402 

COC4 

PIC501 

PIC502 
COC5 

PIC9501 

PIC9502 
COC95 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PIR901 PIR902 

COR9 
PIR1001 PIR1002 

COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 

PIR1302 
COR13 

PIR1601 PIR1602 

COR16 
PIR1701 PIR1702 

COR17 

PIR1801 

PIR1802 
COR18 

PIR1901 

PIR1902 
COR19 

PIR2001 

PIR2002 
COR20 

PIR2101 

PIR2102 
COR21 

PIR2201 

PIR2202 
COR22 

PIR2301 PIR2302 
COR23 

PIR9201 PIR9202 

COR92 

PIS101 

PIS102 

PIS103 

PIS104 

PIS105 

PIS106 

COS1 

PIS201 PIS202 

PIS203 PIS204 

COS2 

PITP101 
COTP1 

PIU103 

PIU1075 

PIU1076 

PIU1077 

PIU1078 

PIU1087 

PIU1088 

PIU1093 PIU10102 

PIU10103 

COU1C 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 PIU206 

COU2 

PIU301 

PIU302 

PIU303 PIU304 

PIU305 

PIU306 

COU3 

PIY101 

PIY102 

PIY103 

PIY104 

COY1 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

4 10

1/24/2024

MCU132A_Power.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

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

F28P55x controlCARDProject Title:
Designed for: Public Release

Assembly Variant: 001

© Texas Instruments 2023
Drawn By:
Engineer:

Peter Luong
Peter Luong

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 
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 
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.

Version control disabledSVN Rev:
MCU132Number: Rev: A

TID #: N/A
Orderable: TMDSCNCD28P55X

Decoupling Capacitors and Ferrite BeadsVDD_1V2
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C6HSEC_5V0

5V to 3.3V Power Supply
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Place near U1

The F28P55x controlCARD uses the internal VREG to generate 
the 1.2V voltage rail for VDD. 

For custom boards using external VREG mode, recommend to 
use dual-output DC-DC (e.g., TPS62441) to generate both 3.3V 
and 1.2V supplies.
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ESD Diodes for Analog InputsHSEC_A0/B15/C15/DACA_OUT
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S3 Is the analog configuration switch

Position 1 - ON
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USB Type-C Connector - Communication Peripheral to MCU
VBUS_5V0

3.3nF

C58
1.00M
R53

USB_D_NUSB_D_N
USB_D_P USB_D_P

GND USB_D_P USB_D_P MCU_USB0D_P0R54
USB_D_N MCU_USB0D_NUSB_D_N 0R55

GNDGND

GNDA1

SSTXP1A2
SSTXN1A3
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DN1A7
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SSRXN2A10
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GND B1
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SSTXN2 B3

VBUS B4
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DP2 B6
DN2 B7
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SSRXN1 B10

SSRXP1 B11

GND B12

ShieldS1

ShieldS2 Shield S3
Shield S4

GNDM1 GND M2
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D1+1

D1-2
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NC 7
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NC 10

D2+4

D2-5

GND3 GND 8

TPD4E05U06DQAR

U10

USB_CC1 USB_CC1USB_CC1 USB_CC2
USB_CC2USB_CC2

GND GND

USB Type-C CC Controller and Power Switch VBUS_5V0

3V3

5V0

5.1k
R56

100k
R59

Switch Truth TableMCU_GPIO71
DESCRIPTION USB_MODEMCU_GPIO70 STATUSUSB-PFLTMCU_GPIO72

10k

R60

1 (HIGH) Host mode (DFP)UB_CC1 & USB_CC2 are pulled up
4.7uF
C59

10.0k
R58

0.1uF
C60

0 (LOW)

GND

Device mode (UFP)UB_CC1 & USB_CC2 are strongly pulled down

GND
GND

3V3VBUS_5V0
3V3

MCU_GPIO70

EN4

OC3

IN5 OUT 1

GND 2

TPS2041BDBVR

U11

909k
R94

100k
R57

820
R97

5V0

GND

USB_CC1

Blue

1
2

D8USB_CC2CC1 1

CC2 2
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VBUS_DET4

ADDR5

INT_N/OUT36

SDA/OUT17

SCL/OUT28

ID 9

GND 10

EN_N 11

VDD12

TUSB320IRWBR

U19

2 4

SN74LVC1G07DBVR

U20A

0.1uF
C96

LED D8 will turn on to indicate that the C2000 
device is in Host Mode (DFP).

NOTE: USB VBUS_5V0, PFLT & EPEN do not 
have a specific mux position in this device. 

In this controlCARD, a standard GPIO is used to 
detect changes to these signals.

NC1

GND 3VCC5
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USB Type-C Connector - XDS110 side

(Hot Side)(Cold Side)EMU_5V0

3.3nF
C62 USB Isolated Power1.00M

R62
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EMU_5V0

EMU_5V0

EMU_GND
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2.2k
R66HSEC_5V0 ISO_Pout_5V0

XDS_D_P XDS_D_P
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Switch Truth Table
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S4 - JTAG Emulation & UART Switch(Hot Side)(Cold Side)

POS 1 ON: Use XDS110 emulator that is on the cCARD
POS 1 OFF: Boot from FLASH/peripheral (see boot mode switch) OR use emulator on baseboard3V3

POS 2 ON: GPIOs 28 & 29 will be connected to the USB-to-UART adapter on the XDS110 emulator
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POS 2 OFF: GPIOs 28 & 29 are disconnected from the USB-to-UART adapter on the XDS110 emulator
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