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KIT_T2G-B-H_EVK TRAVEO™ T2G Body High
evaluation kit guide

About this document

Scope and purpose

This document serves as a guide for using the KIT_T2G-B-H_EVK TRAVEO™ T2G Body High evaluation kit. This
document explains the kit operation, describes the out-of-the-box (O0OB) example and its operation, and the
hardware details of the board.

Intended audience

This document is intended for TRAVEO™ T2G Body High evaluation kit users.

Reference documents
This user guide should be read in conjunction with the following documents:

e AN235305 - Getting started with TRAVEO™ T2G family MCUs in ModusToolbox™
e TRAVEO™ T2G Body High datasheet
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Safety and regulatory compliance information

Safety and regulatory compliance information

This kit is intended for development purposes only. Users are advised to test and evaluate this kit in an RF
development environment.

Safety evaluation for this kit is done in factory default settings using default accessories shipped with the kit. All
evaluations for safety are carried out using a 5-V (USB 2.0, @ 500 mA) supply. Attaching additional wiring to this
product or modifying the product operation from the factory default may affect its performance and cause
interference with other apparatus in the immediate vicinity. If such interference is detected, suitable mitigating
measures should be taken.

This kit is not a finished product and when assembled may not be resold or otherwise marketed unless all
required authorizations are first obtained. Contact Infineon supportfor details.
equipment, which can cause a discharge without detection. Permanent

A damage may occur on devices subjected to high-energy discharges. Proper
ESD precautions are recommended to avoid performance degradation or loss
of functionality. Store unused kits in the protective shipping package.

End-of-life/product recycling

These kits contain electrostatic discharge (ESD) sensitive devices.
Electrostatic charges readily accumulate on the human body and any

The end-of-life cycle for this kit is five years from the date of manufacture
mentioned on the back of the box. Contact your nearest recycler to discard
the kit.

General safety instructions

ESD protection

ESD can damage boards and associated components. Infineon recommends that you perform procedures only
at an ESD workstation. If an ESD workstation is unavailable, use appropriate ESD protection by wearing an anti-
static wrist strap attached to the chassis ground (any unpainted metal surface) on your board when handling
parts.

Handling boards

This board is sensitive to ESD. Hold the board only by its edges. After removing the board from its box, place it
on a grounded, static-free surface. Use a conductive foam pad, if available. Do not slide the board over any
surface.
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Introduction

1 Introduction

Thank you for your interest in the TRAVEO™ T2G Body High evaluation kit. The TRAVEO™ T2G Body High
evaluation kit enables you to evaluate and develop your applications using the TRAVEO™ T2G Body High MCU
(hereafter called “TRAVEO™ T2G-B-H MCU”).

TRAVEO™ T2G-B-H MCU is designed for automotive applications. TRAVEO™ T2G-B-H MCU is a true
programmable embedded system-on-chip, integrating up to two 350-MHz Arm® Cortex®-M7 as the primary
application processors, a 100-MHz Arm® Cortex®-M0+ that supports low-power operations, up to 8 MB flash and
1 MB SRAM, Secure Digital Host Controller (SDHC) supporting SD/SDIO/eMMC interfaces, programmable analog
and digital peripherals that allow faster time-to-market.

The evaluation board carries a TRAVEO™ T2G-B-H MCU, an M.2 interface connector for interfacing radio
modules based on AIROC™ Wi-Fi & Bluetooth® combos (currently not supported), a Dual-PMOD SMIF connector
for interfacing HYPERBUS™ memories, and Arduino headers for interfacing Arduino Shields. In addition, the
board features an on-board programmer/debugger (KitProg3), a 512-Mb QSPI NOR flash, a micro-B connector
for the USB device interface, three user LEDs, one potentiometer, a Gigabit ethernet port for ethernet
applications and two push buttons. The board supports operating voltages from 1.8 Vto 5.0 V for TRAVEO™
T2G-B-H MCU.

You can use ModusToolbox™ software to develop and debug your TRAVEO™ T2G-B-H MCU projects.
ModusToolbox™ software is a set of tools that enable you to integrate these devices into your existing
development methodology.

If you are new to TRAVEO™ T2G-B-H MCU and ModusToolbox™ software, see the application note AN235305 -
Getting started with TRAVEO™ MCUs on ModusToolbox™ software to help you familiarize with the TRAVEO™
T2G-B-H MCU and help you create your own design using the Eclipse IDE for ModusToolbox™ software.

1.1 Getting started

This guide will help you to get acquainted with this evaluation kit:

o The Kit details chapter provides the kit and package details and board details.

e The Kit operation chapter describes the major features of the TRAVEO™ T2G-B-H evaluation board and
functionalities such as programming, debugging, the USB-UART, and USB-12C bridges.

o The Hardware chapter provides a detailed hardware description, kit schematics, and the bill of materials
(BOM).

e Application development using TRAVEO™ T2G-B-H evaluation kit is supported in ModusToolbox™ software.
ModusToolbox™ software is a free development eco-system that includes the Eclipse IDE for
ModusToolbox™ software and the TRAVEO™ T2G-B-H SDK with TRAVEO™ T2G-B-H MCU. Using
ModusToolbox™ software, you can enable and configure device resources, and middleware libraries; write
C/assembly source code; and program and debug the device. You can download the software from the
ModusToolbox™ home page. See the ModusToolbox™ software installation guide for additional
information.

o Thereis awide range of code examples to evaluate the TRAVEO™ T2G-B-H evaluation board. These
examples help you familiarize TRAVEO™ T2G-B-H MCU and create your own design. These examples can be
accessed through the ModusToolbox™ Project Creator tool. Alternatively, you can also visit Infineon’s code
example page to access these examples:

- Code examples for ModusToolbox™ software
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1.2 Additional learning resources

Infineon provides a wealth of data in the TRAVEO™ web page to help you to select the right TRAVEO™ T2G MCU
device for your design and to help you quickly and effectively integrate the device into your design.

1.3 Technical support

For assistance, go to www.infineon.com/support. Visit community.infineon.com to ask your questions in
Infineon developer community.

You can also use the following support resources if you need quick assistance:

¢ Self-help (Technical documents)

1.4 Documentation conventions
Table 1 Document conventions for guides
Convention Usage

Courier New Displays user-entered text and source code

Italics Displays file names and reference documentation:
Read about the sourcefile.hex file in the PSoC™ Creator user guide.

File > Open Represents menu paths: File > Open > New Project

Bold Displays commands, menu paths, and icon names in procedures:
Click the File icon and then click Open.

Times New Roman Displays an equation:
2+2=4

Text in gray boxes Describes Cautions or unique functionality of the product.

1.5 Abbreviations and definitions

Table 2 Abbreviations

Abbreviation Definition

ADC analog-to-digital converter

BOM bill of materials

CINT Integration Capacitor

CMOD Modulator Capacitor

CPU central processing unit

CsSD capacitive sigma delta

CSX CAPSENSE™ Crosspoint

CTANK Shield Tank Capacitor

DC direct current

ECO external crystal oscillator

ESD electrostatic discharge

FPC flexible printed circuit

GPIO general-purpose input/output
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Abbreviation

Definition

IC integrated circuit

IDE integrated development environment
loT Internet of Things

12C inter-integrated circuit

12S Inter-1C Sound

LED light-emitting diode

LPO low power oscillator

PC personal computer

PDL peripheral driver library

QSPI Quad serial peripheral interface
SDHC Secure Digital Host Controller

SDIO Secure Digital Input Output

SDK software development kit

SMIF Serial Memory Interface

SPI Serial Peripheral Interface

SRAM static random-access memory

SWD Serial Wire Debug

UART universal asynchronous receiver transmitter
UsB Universal Serial Bus

WCO watch crystal oscillator

User Guide 7of58 002-35688 Rev. *A

2023-05-26



o~ _.
KIT_T2G-B-H_EVK TRAVEO™ T2G Body High evaluation kit guide ‘ In fl neon

Kit details
2 Kit details
2.1 Kit contents

e TRAVEO™ T2G-B-H evaluation board

e USB Type-A to Micro-B cable

e 12V/3A DC power adapter with additional blades
e Quick start guide

(nfineon

Quickstart guide

GosuuuLY

TRAVEO™ T2G Body High evaluation kit
K

172G Body High evaluation Wit ‘ |nf|ne0“

\ TRA\!E?‘H s

KIT_T2G -

Figure 1 Kit contents

Inspect the contents of the kit; if you find any part missing, go to
https://www.infineon.com/cms/en/product/microcontroller/32-bit-traveo-t2g-arm-cortex-
microcontroller/traveo-t2g-cyt4bf-series.

2.2 Board details
The TRAVEO™ T2G-B-H evaluation board has the following features:

e TRAVEO™ T2G-B-H MCU. See the device datasheet.

e M.2interface connector to connect radio modules based on AIROC™ Wi-Fi & Bluetooth® combos (currently
not supported).

e 512-Mb external Quad SPI NOR flash that provides a fast, expandable memory for data and code.
e KitProg3 on-board SWD programmer/debugger, USB-UART, and USB-12C bridge functionality.

e A micro-B connector for USB device interface

o Selectable input supply voltages of 3.3V and 5.0 V for the TRAVEO™ T2G-B-H MCU.

User Guide 8 of 58 002-35688 Rev. *A
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e Three user LEDs, two user buttons, and a reset button for the TRAVEO™ T2G-B-H MCU

e Apotentiometer which can be used to simulate analog sensor output
e A mode button and a mode LED for KitProg3

(infineon
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Figure 2 TRAVEO™ T2G-B-H evaluation board - top view

External power supply VIN connector (J6)

Power LED (LED5)

KitProg3 USB connector (J7)

KitProg3 status LED (LED4)

512-Mb serial NOR flash memory (S25HL512TFAMHI010, U9)
KitProg3 programming mode selection button (SW3)

VBAT power selection jumper (J8)

T2G-B-H VTARG current measurement jumper(J15)

T2G-B-H VDDIO2 current measurement jumper (J12)

10. System power (VTARG) selection jumper (J10)

11. T2G-B-H 20-pin debug and trace header (J17)

12.T2G-B-H 10-pin SWD/JTAG program and debug header (J16)
13.T2G-B-H target I/O current measurement jumper (J14)
14.T2G-B-H reset button (SW1)

15. Potentiometer (R105)

16. Potentiometer connection jumper (J18)

17.T2G-B-H extended I/0 headers (J29, J30, J31, J32)

© © N g wDd R
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18. M.2 I/O power selection jumper (J27)

19. Power header compatible with Arduino Uno R3 (J1)

20. Analog-IN header compatible with Arduino Uno R3 (J2)

21. SMIF dual header compatible with Digilent Pmod (J21, J22)
22.T2G-B-H user buttons (SW2, SW4)

23.T2G-B-H user LEDs (LED1, LED2, LED3)

24. M.2 stand-off (MT1)

25. M.2 interface connector (J25)

26. T2G-B-H microcontroller (U1)

27.VBAT current measurement jumper (J28)

28. RJ45 Gigabit Ethernet connector (J23)

29. Ethernet physical layer (PHY) transceiver (U22)

30. 25-MHz crystal for Ethernet transceiver (Y3)

31.125-MHz crystal for Ethernet transceiver (Y4)

32. CAN FD resistor termination jumper (J20)

33. CAN FD interface connector (J19)

34. CAN FD transceiver (TLE9251VSJ - U8)

35. Digital I/0 headers compatible with Arduino Uno R3 (J3, J4)
36. KitProg3 programmer and debugger based on PSoC™ 5LP (CY8C5868LTI-LP039 - U2)
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TRAVEO™ T2G Body High evaluation board pinout details v a3y
P0_0 P3_0 GND GND
PO_1 P3_1 P14_1 P23_3
P1_1 P3_2 P14_0 P23_2
P1_2 P3_3 P22_7 P23_1
P1_3 P3_4 ﬁig—fﬁ P22_6 P23_0
P1_4 P3_5  VTARG/ VREFH/ P22_5 P19_4
P2_0 P3_6 XRES/ GND/ P21_7 P19_3
P2_1 P3_7 v3.3/ P10.2/ P21_6 P19_2
P2_2 P5_0 V5.0/ P10_0/ *P21_5 P19_1
P2_3 P5_1 GND/ P10_1/ P21_4 P19_0
P2_4 P5_2 GND/ P10_3/ P20_7 P18_7
P2_5 P5_3 VIN/ P10 4/ P20_6 P18_6
P2_6 P5_4 P10_5/ P20_5 P18_5
P2_7 P5_5 - P20_4 P18_4
P4_0 P30_0 P20_3 P18_3
P4_1 P30_1 P20_2 P18_2
P4_2 P30_2 P20_1 P18_1
P4_3 P30_3 P20_0 P18_0
P4_4 GND GND GND
GND GND
P6_0 P28_0 GND GND
P6_1 P28_1 P17_7 P12_7
P6_4 P28_2 P13.7/ P17_6 P12_6
*P6_6 P28_3 P13 6/ P17_5 P12_5
P6_7 P28_4 P13 5/ P17_4 P12_4
P7_0 P28_5 P13 4/ P17_3 P12_3
P7_5 P28_6 P13 3 */ P17_2 P12_2
P7_6 P28_7 p13_2*/ P17_1 P12_1
P7_7 P29_0 P13_1*/ P17_0 P12_0
P8_0 P29_1 P13 0%/ GND GND
P8_1 P29_2 - P16_7 GND
P8_2 P29_3 P16_6 P15_3
P8_3 P29_4 P16_5 P15_0
P8_4 P29_5 P16_4 P11_2
P9_0 P29_6 P16_3 P11_1
P9_1 P29_7 P16_2 P11_0
P9_2 P31_0 P16_1 P10_7
P9_3 P31_1 (R P16_0 P10_6
GND P31_2 11 GND GND
GND GND — GND GND
SMIF_VDDIO SMIF_VDDIO P14_0/ P12_0/A8
GND GND P14_0/ P12_1/A9
SMIF_DATA7 SMIF_CLKN P14_0/ P12_2/A10
SMIF_DATAG SMIF_DATAS P14_0/ P12_3/A11
SMIF_RSTON SMIF_DATA4 P14 _0/ P12_4/A12
SMIF_RWDS NC P14 _0/ P12_5/A13
P14_0/A6 P12_6/Al4
P14_0/A7 P12_7/A15
SMIF_VCC SMIF_VDDIO LEGEND
GND GND
SMIF DATA3 SMIF CLK 1/0s compatible with Arduino Uno R3
SMIF_DATA2 SMIF_DATAL . ™ .
SMIF RST L SMIF_DATAO . Digilent dual Pmod™ SMIF interface
SMIF_INT_L SMIF_CS_L . TRAVEO™ T2G 1/Os
Figure 3 TRAVEO™ T2G-B-H evaluation board pinout

Table3 TRAVEO™ T2G-B-H evaluation board pinout

Pin Primary onboard function Secondary onboard Connection details
function
TRAVEO™ T2G-B-H MCU pins

XRES Hardware reset - Remove R183 to disconnect
it from KitProg3 reset.

PO[2] CAN transmit CAN_TX - Connected to TxD of CAN FD
transceiver TLE9251VSJ

PO[3] CAN receive CAN_RX - Connected to RxD of CAN FD
transceiver TLE9251VSJ
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Kit details
Pin Primary onboard function Secondary onboard Connection details
function
P1[0] CAN transceiver standby - Connected to STB of CAN FD
transceiver TLE9251VSJ
P6[2] FLASH_INT_L - Not connected
P6[3] QSPI_SCK - Connected to SCK of QSP!I
flash S25HL512TFAMHI010
P6[5] FLASH_SS_L - Connected to CS of QSPI
flash S25HL512TFAMHI010
P6[6] Potentiometer (POT) output | Generic GPIO expansion Remove R188 to disconnect
POT_AOUT header (J30.7) from the potentiometer.
Populate R191 to connect to
expansion header J30.7
P6[7] QSPI flash reset Generic GPIO expansion Connected to RESET/RFU of
header (J30.9) QSPI flash
S25HL512TFAMHIO010.
Remove R140 to use as GPIO.
P7[1] QSPI_IO0 - Connected to 100 of QSPI
flash S25HL512TFAMHI010
P7[2] QSPI_IO1 - Connected to |01 of QSPI
flash S25HL512TFAMHI010
P7[3] QSPI_I02 - Connected to 102 of QSPI
flash S25HL512TFAMHI010
P7[4] QSPI_IO3 - Connected to 103 of QSPI
flash S25HL512TFAMHI010
P10[0] D12 - header compatible - -
with Arduino (J3.5)
P10[1] D11 - header compatible - -
with Arduino (J3.4)
P10[2] D13 - header compatible - -
with Arduino (J3.6)
P10[3] D10 - header compatible - -
with Arduino (J3.3)
P10[4] D9 - header compatible - -
with Arduino (J3.2)
P10[5] D8 - header compatible - -
with Arduino (J3.1)
P12[0] A8 - header (J2.2) - -
P12[1] A9 - header (J2.4) - -
P12[2] A10 - header (J2.6) - -
P12[3] All - header (J2.8) - -
P12[4] A12 - header (J2.10) - -
P12[5] Al13 - header (J2.12) - -
P12[6] Al4 - header (J2.14) - -
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Kit details
Pin Primary onboard function Secondary onboard Connection details
function
P12[7] A15 - header (J2.16) - -
P13[0] Debug UART_RX Pin DO of connector J4.1 This pinis connected to the
compatible with Arduino KitProg3 UART Tx pin.
Remove R129 and R139, and
install R134 to connect to Pin
DO of connector J4.1
compatible with Arduino.
P13[1] Debug UART_TX Pin D1 of connector J4.2 This pinis connected to the
compatible with Arduino KitProg3 UART Rx pin.
Remove R132 and R142, and
install R136 to connect to Pin
D1 of connector J4.2
compatible with Arduino.
P13[2] Debug UART_CTS Pin D2 of connector J4.3 This pinis connected to the
compatible with Arduino KitProg3 UART CTS pin.
Remove R146 and install
R150 to connect to Pin D2 of
connector J4.3 compatible
with Arduino.
P13[3] Debug UART_RTS Pin D3 of connector J4.4 This pin is connected to the
compatible with Arduino KitProg3 UART RTS pin.
Remove R144 and install
R148 to connect to Pin D3 of
connector J4.4 compatible
with Arduino.
P13[4] Pin D4 of connector J4.5 - -
compatible with Arduino
P13[5] Pin D5 of connector J4.6 - -
compatible with Arduino
P13[6] Pin D6 of connector J4.7 - -
compatible with Arduino
P13[7] Pin D7 of connector J4.8 - -
compatible with Arduino
P14[0] A0 - header compatible with | - -
Arduino (J2.1)
P14[1] Al - header compatible with | - -
Arduino (J2.3)
P14[2] A2 - header compatible with | - -
Arduino (J2.5)
P14[3] A3 - header compatible with | - -
Arduino (J2.7)
P14[4] A4 - header compatible with | - -
Arduino (J2.9)
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Kit details
Pin Primary onboard function Secondary onboard Connection details
function

P14[5] A5 - header compatible with | - -

Arduino (J2.11)

P14[6] A6 - header compatible with | - -
Arduino (J2.13)

P14[7] AT - header compatible with | - -
Arduino (J2.15)

P15[1] I12C SDA - Common I12C SDA [2C SDA pin Arduino header | Remove R114 to disconnect
pin for KitProg3 USB-12C (J3.9) from KitProg3 12C SDA pin.
bridge

P15[2] [2C SCL - Common 12C SCL I2C SCL pin on Arduino Remove R111 to disconnect
pin for KitProg3 USB-12C header (J3.10) from KitProg3 12C SCL pin.
bridge

P16[1] Orange user LED (LED1) Generic GPIO header (J32.8) | Remove R104 to disconnect

from the orange user LED
(LED1).
P16[2] Orange user LED (LED2) Generic GPIO header Remove R107 to disconnect
(J32.10) from the orange user LED
(LED2).
P16[3] Orange user LED (LED3) Generic GPIO header Remove R110 to disconnect
(J32.12) from the orange user LED
(LED3).
P17[3] User button (USER_BTN2) Generic GPIO header Remove R141 to disconnect
(J32.30) USER_BTN2.

P21[0] WCO IN (Y2) - 32.768-kHz watch crystal

oscillator input

P21[1] WCO OUT (Y2) - 32.768-kHz watch crystal

oscillator output

P21[2] ECOIN (Y1) - 16-MHz external crystal

oscillator input

P21[3] ECO OUT (Y1) - 16-MHz external crystal

oscillator input

P21[4] User button (USER_BTN1) - -

(Also used for hibernate
wakeup function)
P21[5] TRACEDATA [0] Generic GPIO header TRAVEO™ T2G-B-H MCU 20-
(J31.22) pin ETM header J17.
Remove R192 and install
R314 to connect to J31.22.

P22[1] TRACEDATA[1] - TRAVEO™ T2G-B-H MCU 20-

pin ETM header J17.

P22[2] TRACEDATA [2] - TRAVEO™ T2G-B-H MCU 20-

pin ETM header J17.

P22[3] TRACEDATA [3] - TRAVEO™ T2G-B-H MCU 20-

pin ETM header J17.
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Kit details

Pin

Primary onboard function

Secondary onboard
function

Connection details

P22[4]

TRACE_CLOCK

TRAVEO™ T2G-B-H MCU 20-
pin ETM header J17.

P23[4]

TDO_SWO

TRAVEO™ T2G-B-H MCU 10-
pin SWD/JTAG interface J16 /
20-pin ETM header J17

P23[5]

TCK_SWCLK

TRAVEO™ T2G-B-H MCU 10-
pin SWD/JTAG interface at
J16 /20-pin ETM header J17

P23[6]

TMS_ SWDIO

TRAVEO™ T2G-B-H MCU 10-
pin SWD/JTAG interface at
J16/20-pin ETM header J17

P23[7]

TDI_SWDOE

TRAVEO™ T2G-B-H MCU 10-
pin SWD/JTAG interface at
J16 /20-pin ETM header J17

P24[0]

SMIF_INT_L_LT

Install R145 resistor to
connect to Serial Memory
Interface (SMIF) INT signal.

P24[1]

SMIF_CLK_LT

Install R147 resistor to
connect to SMIF CLK signal.

P24[2]

SDIO_CLK_LT

Serial Memory Interface
SMIF_RWDS_LT signal

Connected to M.2 WL
SDIO_CLK signal via U25
level translator.

Remove R301 resistor and
install R149 resistor to
connect to SMIF RWDS
signal.

P24[3]

SDIO_CMD_LT

Serial Memory Interface
SMIF_CS_L_LT signal

Connected to M.2 WL
SDIO_CMD signal via U25
level translator.

Remove R300 resistor and
install R152 resistor to
connect to SMIF CS signal.

P24[4]

SMIF_RST_L_LT

Install R154 resistor to
connect to SMIF RST signal.

P25[0]

SDIO_DATAO_LT

Serial Memory Interface
DATAO signal

SMIF_DATAO_LT

Connected to M.2 WL
SDIO_DATAO signal via U25
level translator.

Remove R296 and install
R157 resistor to connect to
SMIF DATAO signal.

P25[1]

SDIO_DATAL_LT

Serial Memory Interface
DATAL signal

SMIF_DATA1_LT

Connected to M.2 WL
SDIO_DATAL signal via U25
level translator.
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Kit details

Pin

Primary onboard function

Secondary onboard
function

Connection details

Remove R297 and install
R160 resistor to connect to
SMIF DATAL signal.

P25[2]

SDIO_DATA2_LT

Serial Memory Interface
DATA2 signal

SMIF_DATA2_LT

Connected to M.2 WL
SDIO_DATAZ2 signal via U26
level translator.

Remove R298 and install
R162 resistor to connect to
SMIF DATA2 signal.

P25[3]

SDIO_DATA3_LT

Serial Memory Interface
DATA3 signal

SMIF_DATA3_LT

Connected to M.2 WL
SDIO_DATA3 signal via U26
level translator.

Remove R299 and install
R164 resistor to connect to
SMIF DATAS signal.

P25[4]

WL_HOST_WAKE_LT

Serial Memory Interface
DATA4 signal
SMIF_DATA4_LT

Connected to M.2
WL_HOST_WAKE signal via
U28 level translator.
Remove R167 resistor and
install R170 to connect to
SMIF DATA4 signal.

P25[5]

WL_DEV_WAKE_LT

Serial Memory Interface
DATAS signal
SMIF_DATA5_LT

Connected to M.2
WL_DEV_WAKE signal via
U28 level translator.
Remove R173 resistor and
install R176 to connect to
SMIF DATAS signal.

P25[6]

WL_REG_ON_LT

Serial Memory Interface
DATAG signal
SMIF_DATAG6_LT

Connected to M.2
WL_REG_ON_3V3signal via
U29 level translator.
Remove R179 resistor and
install R182 to connect to
SMIF DATAG signal.

P25[7]

SMIF_DATAT_LT

Install R185 resistor to
connect to SMIF DATA7
signal.

P26[0]

ETH_REF_CLK

P26[1]

ETH_TX_EN_CTL

P26[2]

ETH_TX_DO

P26[3]

ETH_TX_D1

P26[4]

ETH_TX_D2

P26[5]

ETH_TX_D3

P26[6]

ETX_TX_CLK

P26[7]

ETH_RX_DO

The Ethernet signals are
connected to U22A Ethernet
PHY transceiver in RGMII
configuration mode.
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Pin Primary onboard function Secondary onboard Connection details
function
P27[0] ETH_RX_D1 -
P27[1] ETH_RX_D2 -
P27[2] ETH_RX_D3 -
P27[3] ETX_RX_CLK -
P27[4] ETH_RX_DV_CTL -
P27(5] ETH_MDC -
P27[6] ETH_MDIO -
P27[7] ETH_RST -
P32[0] BT_UART_RXD_LT - Connected to M.2 radio
module connector pin
BT _UART_TXvia level
translator U30.
P32[1] BT_UART_TXD_LT - Connected to M.2 radio
module connector pin
BT_UART_RXvia level
translator U30.
P32[2] BT_UART_RTS_LT - Connected to M.2 radio
module connector pin
BT_UART_CTS via level
translator U30.
P32[3] BT _UART_CTS_LT - Connected to M.2 radio
module connector pin
BT_UART_RTS via level
translator U30.
P32[4] BT_HOST_WAKE_LT - Connected to M.2 radio
module connector pin
BT_HOST_WAKE_3V3via
level translator U28.
P32[5] BT_DEV_WAKE_LT - Connected to M.2 radio
module connector pin
BT_DEV_WAKE via level
translator U28.
P32[6] BT_REG_ON_LT - Connected to M.2 radio
module connector pin
BT_REG_ON_3V3via level
translator U29.
P32[7] BT_DEV_WAKE_LAI - Not connected. Populate
R303 when using
BT_DEV_WAKE signal on
Laird M.2 radio module
M.2 radio module pin
BT_UART_TXD | UART interface with the host | UART interface with Remove R265 to disconnect
MCU (TRAVEO™ T2G-B-H KitProg3 from TRAVEO™ T2G-B-H MCU
MCU) UART Rx.
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Kit details
Pin Primary onboard function Secondary onboard Connection details
function
Remove R69 to disconnect
WL_UART_TX.
Populate R66 to connect to
KitProg3 secondary UART Rx.
BT_UART_RXD | UART interface with the host | UART interface with Remove R266 to disconnect
MCU (TRAVEO™ T2G-B-H KitProg3 from TRAVEO™ T2G-B-H MCU
MCU) UART Tx.
Remove R65 to disconnect
WL_UART_RX.
Populate R64 to connect to
KitProg3 secondary UART Tx.
BT_UART_CTS | UART interface with the host | UART interface with Remove R267 to disconnect
MCU (TRAVEO™ T2G-B-H KitProg3 from TRAVEO™ T2G-B-H MCU
MCU) UART RTS.
Populate R71 to connect to
KitProg3 secondary UART
RTS.
BT_UART_RTS | UART interface with the host | UART interface with Remove R268 to disconnect
MCU (PSoC™ 6) KitProg3 from TRAVEO™ T2G-B-H MCU
UART CTS.
Populate R73 to connect to
KitProg3 secondary UART
CTS.
BT _[2S_CLK 12S serial clock - -
BT_I2S_WS 12S serial word select - -
BT_12S_DO I2S serial data out - -
BT_I2S_DI I2S serial data in - -
BT_GPIO_2 Bluetooth® GPIO - -
BT_GPIO_3 Bluetooth® GPIO - -
BT_GPIO_4 Bluetooth® GPIO - -
BT_GPIO_5 Bluetooth® GPIO - -
BT_GPIO_6 Bluetooth® GPIO - -
BT_GPIO_7 Bluetooth® GPIO - -
WL_UART_RX | Wi-Fi debug UART Rx pin - -
WL_UART_TX Wi-Fi debug UART Tx pin - -
WL_GPIO11 Programable GPIO pin - -
WL_REG_ON Alternate WL Regulator ON - -
_ALT pin
M2_SCL [2C SCL pin - -
M2_SDA [2C SDA pin - -
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3 Kit operation

3.1 Theory of operation

The TRAVEO™ T2G-B-H evaluation board is built around TRAVEO™ T2G-B-H MCU. For details of device features,
see the device datasheet.
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Figure 4 TRAVEO™ T2G-B-H MCU block diagram
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Figure 5 Block diagram of TRAVEO™ T2G-B-H evaluation board
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The TRAVEO™ T2G-B-H evaluation board has the following peripherals:

Table 4 Peripheral details

Sl. No. Peripheral Description
1. External power supply VIN Connect to external 12 V/3 A DC power adapter.
connector (J6)
Power LED (LED5) Power supply ON/OFF LED status indicator.
KitProg3 USB connector (J7) Connect to a PC to use the KitProg3 onboard programmer
and debugger and to provide power to the board.

4, KitProg3 status LED (LED4) Amber LED (D4) indicates the status of KitProg3. For
details on the KitProg3 status, see the KitProg3 user
guide.

5. 512-Mb serial NOR flash memory Connected to the SMIF of the TRAVEO™ T2G-B-H MCU. The

(S25HL512TFAMHI010, U9) NOR flash device can be used for both data and code
memory with eXecute-in-Place (XIP) support and
encryption.

6. KitProg3 programming mode Use this button to switch between various modes of

selection button (SW3) operation of KitProg3. Note that this board supports only

CMSIS-DAP BULK mode. For more details, see the
KitProg3 user guide. This button function is reserved for
future use.

7. VBAT power selection jumper (J8) Use this jumper to select the VBAT supply for the module
that is provided from the TRAVEO™ T2G-B-H evaluation
kit, which is 3.3 V/3.6 V selectable depending on the M.2
radio module being used.

8. T2G-B-H VTARG current Connect an ammeter to this jumper to measure the
measurement jumper (J15) current consumed by the T2G-B-H_VDD power domain of
the MCU.
9. T2G-B-H VDDIO2 current J12 connects MCU VDDIO2 to T2G-B-H_VDD which is the
measurement jumper (J12) outcome of J10 (VCC_3V3 or VCC_5V0) power supply
selection.
10. System power (VTARG) selection J10is a three-pin voltage selection header to select
jumper (J10) between VCC_3V3 or VCC_5V0 voltages.
11. T2G-B-H 20-pin debug and trace Connect to an Embedded Trace Macrocell (ETM)-
header (J17)* compatible programmer/debugger. This is not loaded by
default.
12. T2G-B-H 10-pin SWD/JTAG program | This 10-pin header allows you to program and debug the
and debug header (J16) TRAVEO™ T2G-B-H MCU using an external programmer

such as MiniProg4. In addition, an external PSoC™ 4,
PSoC™5LP, or TRAVEO™ T2G MCU devices can be
connected to this header and programmed using

KitProg3.
13. T2G-B-H target /O current Connect an ammeter to this jumper to measure the
measurement jumper (J14) current consumed by the TRAVEO™ T2G MCU I/0 (VDDIO1,
VDDIO3, and VDDIOA4).
14. T2G-B-H reset button (SW1) Resets TRAVEO™ T2G-B-H MCU. It connects the TRAVEO™

T2G-B-H MCU reset (XRES) pin to the ground.
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Sl. No. | Peripheral Description

15. Potentiometer (R105) 10-kQ potentiometer connected to TRAVEO™ T2G-B-H
MCU pin P6[6]. It can be used to simulate a sensor output
to TRAVEO™ T2G-B-H MCU.

16. Potentiometer connection jumper Connects the TRAVEO™ T2G-B-H MCU VDDA supply to the

(J18) potentiometer.
17. T2G-B-H extended I/0 headers (J29, | These headers provide connectivity to TRAVEO™ T2G-B-H
J30, J31, J32)* MCU GPI/Os that are not connected to the headers
compatible with Arduino. Few of these pins are
multiplexed with onboard peripherals and are not
connected to the TRAVEO™ T2G-B-H MCU by default.
These connectors are not populated by default.
18. M.2 I/O power selection jumper Use this jumper to select the M.2 /O supply for the
(J27) module that is provided from the TRAVEO™ T2G-B-H
evaluation kit, which is 1.8 V/3.3 V selectable.
19. Power header compatible with Powers the shields compatible with Arduino. It also has a
Arduino Uno R3 (J1) provision to power the kit through the VIN input.
20. Analog-IN header compatible with Bring out pins from TRAVEO™ T2G-B-H MCU to interface
Arduino Uno R3 (J2) with shields compatible with Arduino. Some of these pins
are multiplexed with onboard peripherals and are not
connected to TRAVEO™ T2G-B-H MCU by default. For
detailed information on how to rework the kit to access
these pins, see Table 3.
21. SMIF dual header compatible with The connectors are designed as per SMIF dual header
Digilent Pmod (J21, J22) compatible with Digilent Pmod to validate the
HYPERFLASH™ memory interface. These connectors are
not populated by default.

22. T2G-B-H user buttons (SW2, SW4) Provide input to TRAVEO™ T2G-B-H MCU. Note that by
default the button connects the TRAVEO™ T2G-B-H MCU
pin to the ground when pressed, so you need to configure
the TRAVEO™ T2G-B-H MCU pin as a digital input with
resistive pull-up for detecting the button press. SW2
buttons also provide a wake-up source from hibernate
mode of the device.

23. T2G-B-H user LEDs (LED1, LED2, The user LEDs can operate at the entire operating voltage

LED3) range of the TRAVEO™ T2G-B-H MCU. The LEDs are active
LOW, so the pins must be driven to the ground to turn ON
the LEDs.

24. M.2 stand-off (MT1) Stand-off interface to M.2 module.

25. M.2 interface connector (J25) M.2 E-Key socket to interface compatible AIROC™ Wi-Fi &
Bluetooth® combo M.2 radio modules like the Sterling-
LWB5+ M.2 module from Laird Connectivity.

26. T2G-B-H microcontroller (U1) TRAVEO™ T2G MCU device used on the kit.

27. VBAT current measurement jumper | Connect an ammeter to this jumper to measure the

(J28) current consumed by M.2 module.
28. VBAT current measurement jumper | RJ45 Ethernet connector port to connect the kit to the
(J28) Ethernet network.
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Sl. No. | Peripheral Description
29. Ethernet physical layer (PHY) Ethernet PHY for connecting Ethernet network.
transceiver (U22)
30. 25-MHz crystal for Ethernet Oscillator for the Ethernet PHY.
transceiver (Y3)
31. 125-MHz crystal for Ethernet Oscillator for the Ethernet PHY.
transceiver (Y4)
32. CAN FD resistor termination jumper | Install jumper to enable terminator resistor for another
(J20) CAN FD transceiver IFX1051SJ in place of U8. Along with
the jumper C187 and R199 components must be installed
and two resistors R196 and R315 removed.
(R199 is active by default, and J20 is closed by default)
33. CAN FD interface connector (J19) Connector to connect the kit to the CAN / CAN FD
network.
34, CAN FD transceiver (U8) CAN FD transceiver.
35. Digital I/0 headers compatible with | Bring out pins from TRAVEO™ T2G-B-H MCU to interface
Arduino Uno R3 (J3, J4) with shields compatible with Arduino. Some of these pins
are multiplexed with onboard peripherals and are not
connected to TRAVEO™ T2G-B-H MCU by default. For
detailed information on how to rework the kit to access
these pins, see Table 3.
36. KitProg3 (PSoC™ 5LP) programmer | The PSoC™ 5LP device (CY8C5868LTI-LP039) serving as

and debugger (CY8C5868LTI-LP039,
u2)

KitProg3, is a multi-functional system, which includes an
SWD programmer, debugger, USB-I12C bridge, and USB-
UART bridge. For more details, see the KitProg3 user
guide.

See 4.2 Hardware functional description for details on various hardware blocks.

3.2

M.2 wireless connectivity module (Support not available)

The TRAVEO™ T2G-B-H evaluation kit provides the option to connect AIROC™ Wi-Fi & Bluetooth® combo radio
modules to the M.2 interface connector on the board. The combination of TRAVEO™ T2G-B-H host MCU and
radio module enables you to evaluate Wi-Fi/Bluetooth® loT applications. The M.2 radio module is not required
if your application does not require Wi-Fi/Bluetooth® connectivity.

For some M.2 radio modules, it is required to connect an external antenna certified by the module vendor. The
Sterling-LWB5+ M.2 module from Laird Connectivity provided with this kit requires an external antenna.
Connect the FlexPIFA antenna from Laird Connectivity provided with this kit.

3.3

BSP selection

The TRAVEO™ T2G-B-H evaluation kit comes with a KIT_T2G-B-H_EVK board support package (BSP) to build
and run code examples on the kit by following the instructions given in the Board Support Packages section of
the ModusToolbox™ user guide.
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3.4 KitProg3: Onboard programmer/debugger

The TRAVEO™ T2G-B-H evaluation board can be programmed and debugged using the onboard KitProg3.
KitProg3 is an onboard programmer/debugger with USB-UART, USB-12C, and USB-SPI Bridge (not supported on
this board) functionality. KitProg3 supports CMSIS-DAP only and does not support mass storage. A PSoC™ 5LP
device is used to implement the KitProg3 functionality. For more details on the KitProg3 functionality, see the
KitProg3 user guide.

34.1 Programming and debugging using ModusToolbox™ software

1. Connect the board to the PC using the provided USB cable through the KitProg3 USB connector, as shown in
Figure 8. It enumerates as a USB Composite Device if you are connecting it to your PC for the first time.

2. KitProg3 on this kit supports CMSIS-DAP Bulk mode (default) and CMSIS-DAP Bulk with two UARTs. The
status LED (amber) is always ON in the CMSIS-DAP Bulk mode. If you do not see the desired LED status, see
the KitProg3 user guide for details on the KitProg3 status and troubleshooting instructions.

Note: The programming can be done in either of the KitProg3 programming modes but it is
recommended to program the kit in CMSIS-DAP Bulk mode.
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T26-B-H EV
0-01 REV;01

e

Figure 8 Connect USB cable to USB connector on the board

3.
workspace.

a) Click on New Application from Quick Panel.

In the Eclipse IDE for ModusToolbox™ software, import the desired code example (application) into a new

“=Variables % Expressi.. % Breakpo.. ~ *

Eclipse IDE for ~
ModusToolbox®

- Start

I New Application I

# Search Online for Code Examples

% Search Online for Libraries and BSPs
% Refresh Quick Panel

~ Project

“

«

~ Launches

Figure 9 Create new application
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b) Select the BSP in the “Choose Board Support Package (BSP)” window and click Next.
As noted in section 3.3 BSP selection, the BSP selection should be based on the combination of
baseboard and radio module used. The rest of the steps assumes there is no radio module connected to
the baseboard and uses the KIT_T2G-B-H_EVK BSP for the sake of explanation.

Settings  Help
Application(s) Root Path: |C:/Users/m ‘= == g mjmtw

Target IDE: <None>

% mport| 7

Template Application
» Custom Examples
~ Getting Started
Empty PSoC6 App
V! Hello World
» Peripherals

~ New Application Name

Hello_World

Summary:

BSP: KIT-XMC72-EVK
Template Application(s): Hello World
Root Path: C: A

Press "Create" to create the selected appiication(s).

@

(5] Choose Board Support Package (BSP) - Project Creator 2.0 - O X
Settings Help
Source Template
0 import | 2 B |KIT T2G-8-H EV A
Kit Name MCU/SOC/SIP Connectivity The KIT_T2G-B-H_EVK, a 272-pin evaluation board is
AIROC™ Bluetooth® BSPs based on the T2G-B-H family of devices. T2G-B-H MCU
AIROC™ Connectivity BSPs is designed forindustrial applications. The evaluation
expedition™ BSPs board carries a T2G-B-H microcontroller, a M2
PSoC™ 4 BSPs interface connector for interfacingradio modules based
poaC™ 6 5P an AIROC™ Wi-Fi and Bluetooth® combos (currently
e not supported), SMIF dual header compatible with
v TRAVEO™ T2G BSPs DigilentPmod for interfacing HYPERBUS™ memories
KITT2G-8-HEVK  CYT4BFBCHE  <none> (currently not supported), and headers compatible with
USB BSPs Arduino forinterfacing Arduino shields. In addition, the
WICED Bluetooth BSPs board features an on-board programmer/debugger
XMC™ BSPs. (KitProg3),a 512-Mbit QSPI NOR flash, CAN FD
transceiver, Gigabit Etheret PHY transceiver with RJ45
connector interface,a micro-B connector for USB device
interface, three user LEDs, one potentiometer, and two
push buttons.The board supports operating voltages
from 3.3 V to 5.0 V for T2G-B-H device.
Kit Features:
* CYT4BFBCHE 8MB Flash 272-pin BGA device "
~
Successfully acquired the information,
Summary:
| BSP: KIT_T2G-B-H_EVK >
Next > Close
. . . .
Figure 10 Creating a new application: Choose Board Support Package (BSP)
. . . « . . ”» . .
c) Selectthe application in the “Select Application” window and click Create.
[ Project Creator 1.40 - Select Application - O X

Browse...

= | This code example demonstrates simple UART communication by printing a "Hello World" message

on a terminal and biinks an LED using a Timer resource using MCU.

For more detais, see the README on GitHub.

<Back | Create Close

Figure 11 Creating a new application: select application
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4. To build and program a TRAVEO™ T2G-B-H MCU application, in the Project Explorer, select <App_Name>
project. In the Quick Panel, scroll to the Launches section and click the <App_Name> Program
(KitProg3_MiniProg4) configuration as shown in Figure 12.

E><1=Variahlss € Expressions 9 Breakpoints =8
Eclipse IDE for =
ModusToolbox™

 Start

[ New Application

& Import Application

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

&, Refresh Quick Panel

= Hello_ World (KIT-XMCT72-EVK)
@, Build Hello_World Application
d Clean Helle_World Application
= Launches
i& Hello_World Debug (JLink}
45 Hello_World Debug (KitProg3_MiniProg4)
Hello_World Program (Link)
% Hello_World Pragram (KitProg3_MiniProgd) I

@, Generate Launches for Hello_World

= Tools

& Library Manager 1.40

Figure 12 Programming in ModusToolbox™ software

5. ModusToolbox™ software has an integrated debugger. To debug a TRAVEO™ T2G-B-H MCU application, in
the Project Explorer, select <App_Name> project. In the Quick Panel, scroll to the Launches section and
click the <App_Name> Debug (KitProg3_MiniProg4) configuration as shown in Figure 13. For more
details, see the “Program and debug” section in the Eclipse IDE for ModusToolbox™ user guide.

txl= Variables @i Expressions ®g Breakpoints = B8
Eclipse IDE for =
ModusToolbox™

~ Start

E MNew Application

& Import Application

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material

&, Refresh Quick Panel

~ Hello World (KIT-XMC72-EVK)

ﬂs Build Hello_Werld Application

o Clean Hello_World Application
~ Launches

% Hello_World Debug (JLink)

35 Hello_World Debug (KitProg3_MiniProg4) I
) Hello_World Program (JLink)

© Hello_Werld Program (KitProg3_MiniProgd)

Q Generate Launches for Hello_Weorld
~ Tools

[ Library Manager 1.40

Figure 13 Debugging in ModusToolbox™ software

User Guide 28 of 58 002-35688 Rev. *A

2023-05-26


https://www.cypress.com/MTBEclipseIDEUserGuide

o _.
KIT_T2G-B-H_EVK TRAVEO™ T2G Body High evaluation kit guide I n fl neon

Kit operation

3.4.1.1 Using the OOB example - TRAVEO™ T2G-B-H MCU

The TRAVEO™ T2G-B-H evaluation board is by default programmed with the code example: TRAVEO™ T2G-B-H
MCU: OOB demo. The following steps describe how to use the example. For a detailed description of the project
refer to the example’s README.md file in the GitHub repository. The README.md file is also in the application
directory once the application is created.

Note: At any pointin time, if you overwrite the OOB demo example, you can restore it by programming
the TRAVEO™ T2G-B-H MCU: O0OB demo.

1. Connect the board to your PC using the provided USB cable through the KitProg3 USB connector.

2. Open aterminal program and select the KitProg3 COM port. Set the serial port parameters to 8N1 and
115200 baud. Figure 14 shows COM16 but your port will likely be different.

3. Press the reset button (SW1) on the board and confirm that the terminal application displays the code
example title and other text as Figure 14 shows.

log:SILICON IS IN NORMAL STATE

log:FE_MAJOR.FE_MINOR.FB_FATCH.FE_BUILD = 3.1.8.554
log:FAMILY _ID = @x183
log:SILICON_ID = BxESEF
log:SILICON MAJOR.MINOR Rev = 2.3
log:TOC2_FLAGS = Bx243
log:—— Test Results —-

: Reset Test Passed

: UserLED1 Test Paszsed

: UserLED2Z Test Paszsed

: UserLED3 Test Passed

: UserBIN1 Test Pazsed

: UserBINZ Test Paszsed

: POT-ADC Test Passed

: Q8PI Test Passed

: GIGA-ETHERNET Tezt Passed

: CAN-FD Test Passed

: JO-PORT Test Passed

: JIAG-Port Test Passed

: A1l tests Passed

Figure 14 0O0B demo project message in the terminal

4. Confirm that the User LEDs blink one after the other.
5. This example shows the silicon details and test summary of all the on-board interfaces.
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3.4.2 USB-UART bridge
KitProg3 on the TRAVEO™ T2G-B-H evaluation board can act as a USB-UART bridge.
The UART Rx and Tx pins of KitProg3 are connected to the TRAVEO™ T2G-B-H MCU UART pins as follows:

KitProg3 o TRAVEO™ T2G-B-H MCU
KP_UART 1 _TX M P13[0]
X
KP_UART_1 RX ¢ P13[1]
TS
KP_UART_1_RTS P13[3]
USB KP_UART 1 _CTS RTS | p13[2]

Figure 15 UART connection between KitProg3 and TRAVEO™ T2G-B-H MCU

Figure 16 shows the secondary UART connection between the AIROC™ Wi-Fi & Bluetooth® combo-based M.2
module and KitProg3. These wires are not connected to the board by default. See the Serial interconnection
between PSoC™ 5LP and M.2 interface section to see how to re-work the board to connect KitProg3 USB-
UART bridge with AIROC™ Wi-Fi & Bluetooth® combo-based M.2 module.

KitProg3 AIROC™ Wi-Fi & Bluetooth®
combo based M.2 module

KP_UART_2_TX BT_UART_RXD
usB KP_UART_2_RX BT_UART_TXD
KP_UART_2_CTS BT_UART_RTS
KP_UART_2_RTS » BT_UART_CTS

Figure 16 UART connection between KitProg3 and AIROC™ Wi-Fi & Bluetooth® combo-based M.2

module

For more details on the KitProg3 USB-UART functionality, see the KitProg3 user guide.
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3.4.3 USB-I12C bridge

The KitProg3 can function as a USB-12C bridge and communicate with an I2C master such as a Bridge Control
Panel (BCP). The 12C lines on the TRAVEO™ T2G-B-H MCU are hard-wired on the board to the 12C lines of the
KitProg3, with onboard pull-up resistors. The USB-12C supports 12C speeds of 50 kHz, 100 kHz, 400 kHz, and

1 MHz. For more details on the KitProg3 USB-12C functionality, see the KitProg3 user guide.

VTARG_REF
R121 R123
47K 4.7K
KitProg3 TRAVEO™ T2G-B-H MCU
KP_I12C_SCL SCL| p15[2)
UsB KP_I2C_SDA SDAL p1s5(1)
Figure 17 12C connection between KitProg3 and TRAVEO™ T2G-B-H MCU
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4 Hardware
4.1 Schematics

See the schematic files available on the kit webpage.
4.2 Hardware functional description

4.2.1 TRAVEO™ T2G-B-H MCU (U1)

TRAVEO™ T2G-B-H is a family of TRAVEO™ T2G-B-H microcontrollers targeted at industrial applications.
TRAVEO™ T2G-B-H has two Arm® Cortex®-M7 CPUs for primary processing, and an Arm® Cortex®-MO0+ CPU for
peripheral and security processing. These devices contain embedded peripherals supporting Controller Area
Network with Flexible Data rate (CAN FD) and Gigabit Ethernet. TRAVEO™ T2G-B-H devices are manufactured on
an advanced 40-nm process. TRAVEO™ T2G-B-H incorporates Infineon’s low-power flash memory, multiple
high-performance analog and digital peripherals, and enables the creation of a secure computing platform.

For more information, see the TRAVEO™ T2G-B-H MCU datasheet.

CYT4ABFBCHDES_MCU IO Signals
utA
0.0 a P23.0
0.1 1 P23.1
0.2 2 P232
0.3 3 P233
5 4 P234
1.0 55 P235
1.1 P236
1.2 6_0 P23
13 61
1.4 6_2 P28.0
6.3 P28.1
2.0 6.4 P28.2
2.1 5.5 P283
2.2 6.6 P28.4
2.3 P18.7 P285
2.4 P28.6
2.5 17.0 P28
26 171
2.7 172 P29.0
173 P249.1
3.0 17.4 P292
3.1 1;,2 P29.3
P32 | P29.4
- 177 P29 CYT4BFBCHDES
P34 P298
Fas 1 et
P36 _
B57 12% P3O0 UIF
B P30.1
A8 T T10
—Ea P40 18_4 P30.2 P26_0 & P26.0 P27.0 P27_0
oo Pat 18_5 P303 P26_1 "L s P26.1 P27.1 \3 10 P27_1
P42 13_\‘; géu 3 > U5 | P26.2 P27.2 (77 ﬁ;;.ﬁ
P43 X P31.0 6. P26.3 P27.3 -
P44 P311 P26 4 R P26.4 P27.4 [ —<SP2T 4
CYTABFBCHDES 312 re6s vig | 265 P27.5 43 20215
Pxs Uio | P266 P276 Rz as .
CYTABFBCHDES P P26.7 par.7 ol
CYT4BFBCHDES
UIE
P9.0 3 4
Pg.1 P24 0 4| P240 P250 < 25 0
P92 P24_1 | P2aa P25.1 [ $2eP25_1
Pa.3 P24 2 Ka| P242 P252 [T < 25 2
Pz4_3 K3 | P243 P253 [T, $S2eR25_3
P3z0 P24_4 P24.4 P254 [ < 25 4
P32.1 P25.5 [ ——$50P25 5
P3z.2 P25.6 [R50
P32.3 P257 25_7
e CYTABFBCHDES
P32.6
P32.7
G3
i Ga_| P8l
G | P2
3 m P83
P8_: P8.4
CYT4BFBCHDES
H *
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CYT4BFBCHDES_MCU Power
VDDD U1G
TPas O e vooD1 vSSD1 Hadr—
'T VDDD2 VSsD2 D9—<
K VDDD3 VSSD3 G7
T VDDD4 VSSD4 Gi2
N VDDD5 VSSDs Hi
VDDA VDDD6 VSSD6 [yrp
6 VSSD7 iy
TF’490——F— VDDA VSSDB
VDDIO1 Fo VvssD9 Hg
F7g| VDDIO_1_1 VSSD10 [
F11 vDDIO_1_2 VSSD11 5
\DDIOZ VDDIO 13 VSSD12
N8 VSSD13 —Kc_‘
VDDIO_2 VSSD14 |11
VODIO3 HB VSSD15 | g
e vooio_3_1 VSSD16 vz
VDDIO_3_2 VSSD17 R
VODIO4 No VSSD18 [Rig
ﬂ vDDIO_4_1 VSSD19 Vi
VDDIO 4_2 VSSD20 g1
P18 VSSD21
? DNI VCCD ~
T = VCCD1
TFia| voont P e CYT4BFBCHDES
N 1 [-L18 MCU_Power
i3] vVecos VSSD 2 1 |pia _|
VCCD4 VSSD 2 2
oRvvouTg— 1 TZGVOD 5y vppo
DRYV_VOUT w T
VDDA VREFH () TP19 VSSA cro7
1K 10UF
ol K6 VSSIO 3 1 :'Ba 25V
73 SO Ka~| VREFH VSSIO 3 2 DNI
VREFL 9
vssio_4 1 5 fe2 VDDA
VSSIO 4 2
R80 0 OHM CYT4BFBCHDES-E272KB384 = C108
= A 1K 10uF
- 25V
= DNI
Decoupling Capacitors
vDDD vDDIO1 vDDIO2
T . .
cre | cso ca1 ce2 | cs3 | ce4 ces | cse ce7 | css | cas | cwo co1
Towr [ oauF | 04uF | 04uF | 0uF | 04uF | 0.1uF 10F 0AUF | OAUF | 0wF | uF 0.1uF
10V 16V 16v 16V 16V 18Y 16V 25V 16v 16V | 18V 25V 18v
% N 6
VCCD VDDA VDDIO3 VDDIO4
co2 ca3 c94 cos ces | co7 cos c99 C100 c101 | cio2 c103 c104
_— - —_— —_— - - 100F == f— 10nF
1uF 0.1uF 0.1uF 0.1uF 0.1uF | 2.2uF 0.10F 1uF 0.1uF 50V uF 0.1uF 50V . vDDD
25V 18V 18Y 16V By | 10v 18V 25V 18V 25v 16V Pass Transistor
VREFH
c105 C106
2.2uF 0.1uF
10V 16V
VDDIO_3v3 VDDIO*
T TP50
R77 0 OHM DNI
VDDIO3 TP51
R81 00HM T DNI
VDDIO4 TP52
R295 00HM T DNI
HDR 2
H ™
Figure 18 TRAVEO™ T2G-B-H MCU
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4.2.2 M.2 interface connector (J25)

The M.2 E-key connector adds radio connectivity to TRAVEO™ T2G-B-H MCU as required. The M.2 E-key radio
module, compatible with Infineon M.2 connector pin mapping, can be interfaced with the TRAVEO™ T2G-B-H
evaluation kit using SDIO for WLAN and UART for Bluetooth®. The VBAT supply for the module is provided from
the TRAVEO™ T2G-B-H evaluation kit, which is 3.3 V/3.6 V selectable depending on the M.2 radio module being
used. Refer to the appropriate M.2 radio module datasheet for valid operating voltage.

Table5 Infineon M.2 connector pin mapping
Group Signal name M.2 connector pin

WLAN interface SDIO_CLK 9
SDIO_CMD 11
SDIO_DATAO 13
SDIO_DATA1 15
SDIO_DATA2 17
SDIO_DATA3 19
WL_HOST_WAKE 21
WL_REG_ON 56
WL_DEV_WAKE 66

Bluetooth® BT_UART_TXD 22

interface BT_UART_RXD 32
BT_UART_RTS 34
BT_UART_CTS 36
BT_HOST_WAKE 20
BT_DEV_WAKE 42
BT_REG_ON 54

Clock LPO_IN 50
*Not connected by default

Power VBAT 2,4,72,74
WL_VDDIO 64
*Not connected by default

Note: Some modules from Laird Connectivity like Sterling-LWB5+ do not follow the Infineon M.2 interface
standard. For such modules, use the resistor settings mentioned in Table 6.

Table 6 Pin mapping for Sterling LWB5+ M.2 module from Laird Connectivity
Signal name Infineon M.2 connector pin Laird M.2 connector pin
(populate R302) (populate R303)
WL_DEV_WAKE 66 42
BT_DEV_WAKE 42 40
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There are additional optional signals which may not be present in all modules. See schematics for more details.

VCC_M2 M.2 Interface Connector
7K SDIO_DATAQ
7 SOTO_DATAT J25
{7K__ SDI0_DATAZ
SOI0_DATAS 22
; SO0 CMD WL_SDIO_DATAQ BT_UART_TXD |55 BT _UART_TXD
SOTOCTR WL_SDIO_DATA1 BT_UART_RXD T_UART_RXD
7 A 36
DNI WL_SDIO_DATA2 BT _UART CTS 37 T_UART_CTS
i WL_SDIO_DATA3 BT_UART_RTS BT UART RTS
—SWL_REG_ON_3v3 g | WL_SDIO_CMD 20
R WL_SDIO_CLK BT_HOST_WAKE SPBT_HOST_WAKE_3v3
BNl ->BT_REG_ON_3V3 29 BT DEV WAKE BT_DEV_WAKE
WL_HOST_WAKE: <7GE WL_HOST WAKE L BT_REG_ON BT_REG_ON_3V3
WL_DEV_WAKE 25 )| WL_DEV_WAKE 8
WL_REG_ON_3v3 WL_REG_ON BT_I2S_SCK [—5 TP36
68 BT_I2S_WS 13 TP37
WL_UART_T. 70| WL_UART_TX BT _|28_OUT [z TP38
WL_UART_RX, 551 WL_UART_RX BT_I2S_IN TP39
TP48 8j GPIO11/WL_UART_RTS 59
TP47 WL_REG_ON_ALT BT 102 &1 TP40
45 BT 10 3 [ 45 P41
35| WL_JTAG_TCK BT_I0_4 [ 47 TP42
BT_DEV_WAKE_LAI a4 | WL_ITAG TMS BT 105 |7 TP43
. R30: 0 OHM 20| WL_JTAG_TRST BT_IO_6 73 TP44
P32_7) SPWL_DEV_WAKE WL_JTAG_TDI BT 10 7 TP45
DNl 38 | WLITAG TDO o o
RIGN AALOHMSET DEV_WAKE LAl sl Lpo iy B0 LPO.OUT - vBAT
—37) PCIE_RDP 2
—47¥ PCIE_RDN WL_VBAT_1 |5
Note: This resistor configuration is to support :g Eg:g;g: wt{gﬁLﬁ ;E VCC_M2
Laird M.2 pin mapping —49 | PCIE_REFCLKP WL_VBAT 4
- —%5# PCIE_REFCLKN
Port [IFX M.2 (R302) |Laird M2 (R303) 52 CClE PERST L Wi vopio |84 R2S 8 ohM
P32_1 wL_DEV_WAKE | BT_DEV_WAKE 55| PCIE_CLKREQ_L 1
P32_4 BT_DEV_WAKE | WL_DEV_WAKE PCIE_PME_L GND_T [
M2_SCL 60 GND_2 g VBAT  VCC M2
WrSoR g5 SCL GND_3 |73
——sba GND 4 35—
GND_5 [—e—4
TP3: DNI__3 USB_DP GND & | 45 | c188 C169
TP3 DNI_ 5 51 1uF 1uF
USB_DN GND_7
GND 8 5L 168V 16Y
6 8763
Tragd vy reot e MZEKeY o oo gy o
LEDZ_L GND_10 75
GND_11

8038402-67GOOEST

Note: When R252 is populated, make sure that jumper on J27 is removed.

M.2 10 Voltage Selection Header

VDDIO3 VCC_VDDIO3 VCC_1ve
R258 00HM | R259 0 OHM
DNI DNI
N |
[u]
g2 O
HDR 3

Note: Default Jumper setting is set to 1.8V
Do not remove jumper when powered.

M.2 10 Voltage Level Translators

vDDIO3 veC M2 \VDDIO3
c171| [1uF | c172| | 1uF WE
16V uzs 16V 6V 29 |
i; 1" 1 Q7 i'; 1 1 C181| | 1uF
vee L vee VL ! | e
7 7 5
VBAT SDIO_CLK_LT o 5 /O VCC4 /O VL4 >)SD|D_CL|( WL_REG_ON_LT ;gj 1fO VCC4 YO VL4 ra— L_REG_ON_3v3
SDIO_CMD_LT. e 6] O VCC3 /O VL3 < DI0_CMD BT_REG_ON_LT el /O VCC3 YO VL3 E— T_REG_ON_3V3
SDIC_DATAD LTESS—— 1 110 Veez VO VL2 <Z59SDI0_DATAD BT_HOST_WAKE LTé T oI Ta] 0 Vg2 oVLZ [ gsvT HOST_WAKE_3V3
SDIO_DATAT LT, 11O VECT VO VLA DIO_DATA1 WL HOST_WAKE LTSRS e 110 VCC1 1O VLY L_HOST_WAKE
R263, 0 OHM 12 EN GND 5] VBAT DNI 12 EN GND 6
R264, 0 OHM NLSX3014MUT) NLSX3014MUTAG
DNI

VDDIO3 VCC_M2 VDDIO3

173 | 1uF 0175,{ 1uF c175| [ 1uF
16V uz 16V 16V v2s
oo w " ee v | 0176H1uF

1
16V
;  SDIO_DATAZ LT g o vecs o VL4 DIO_DATA2 BT_DEV_WAKE_L ' | o vecs ovLd i‘ T_DEV_WAKE
VBAT  5pig DATAZ LTRSS & ioveca VO VL3 25510 DATAS WL_DEV_WAKE_LT = oA 110 Veca 1o VL3 [ WL DEV_ WAKE
—¢] voveez oVL2 H— BT_HOST_WAKE LT é—af\/\/w /0 VCC2 o VL2 gsvT HOST_WAKE_3v3
o veet rove WL_HOST_WAKE LT~ ""N"gamr— | /0 veet 10 VL1 L_HOST_WAKE
R273, 0 OHM 12y oo 18 VBAT 2) onp LB
R27- 0 OHM NLSX30T4MUT. NLSX301aMUTAG
DNI
. .
Figure 19 M.2 interface connector
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4.2.3 PSoC™ 5LP-based KitProg3 (U2)

An onboard PSoC™ 5LP (CY8C5868LTI-LP039) is used as KitProg3 to program and debug TRAVEO™ T2G-B-H
MCU. The PSoC™ 5LP device connects to the USB port of a PC through a USB connector and to the SWD and
other communication interfaces of TRAVEO™ T2G-B-H MCU.

Visit the PSoC™ 5LP web page and see the CY8C58LPxx family datasheet for more information.

PSoC 5LP based KitProg3

PSLP_VDD

PSoC 5LP Power

—<CUART_1_CTS KP_VBUS PSLP_VDD
PSLP2_0
PSLPZ T Ra4 0 OHM
P5LP PSLP_VCCD
PSLPZ.
P5LPZ_&
X r)) UART_2_RTS
C58 || 1uF
| [Hov
N SAR Bypass
vz T|B[S[B[E(|B|Ss |3 B BGRB8 (B[N Capacitor
OnhNTrmNrobs00Kohe0
SHONNNENBES 325555 PSLP_VDD
wﬂ.mﬂ.llllllﬂ.u-u-:’))lllﬂ.ﬂ.g st
poe; ~ POR] oy ART_2_TX
2 | eorm POL2] g CUART 2 CTS
KP_RESET(( = P124] PO[1] 5 P5LP_SIO_VREF
= P12[s] PO[0] 7 .
5] vess P12(3] 4% <;g:ln_:swc,m
— 81D P12[2] [0 P_SWDIO
VBOOST VSSD [
VBAT VODA |
PSLP_XRES vssD CY8C5868LTI-LPO39 VSSA a1 C67 | |1uF
PELF_SWOTO XRES VCCA 33 JI 10V
PELF SWCLK P15[3] 35
PELPT 7 P152] 39 12C_SDA
E P12[1] 33— Tz Ser—
P5LP1 4] 15 ] P12(0] 37
P3[7] 35
PSLP_VDD —7 P3[6] (35 DyKE_GPIO_T
VDD
__EFE R — PSLP_VDD
~ 2E ~
P5LP_VDD PP RIS [NCR S N ERB [

& P5LP_VCCD
> KP_GPIO_0 T
UART_1_RTS {{—sg—7 SENSE

Tt — VTARG_MEAS
R52 22 OHM_19 C68 | [ 1uF
Py 2§ Ro4 52 OHM 19 = o
I Del-Sig Bypass Capacitor

(UART_2_RX

<

PSLP_VDD Decoupling Capacitors

C50 C51 Cs2 C53 C54
TﬂuF 0.1uF 1uF 0.1uF 1uF T

10v s0v 10v 50V 10v

Lo Jow Lot low [ew Lose |cos | ocso
1 0.1uF

0.1uF 1uF

uF 0.1uF 1uF 0.1uF
10V 50V 10V 50V 10v 50V 10V | s0v

PSoC™ 5LP-based KitProg3 (U2)

Figure 20
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4.2.4 Serial interconnection between PSoC™ 5LP and TRAVEO™ T2G-B-H MCU

In addition, to use as an onboard programmer, the PSoC™ 5LP device functions as an interface for USB-UART
and USB-12C bridges, as shown in Figure 21. The USB-Serial pins of the PSoC™ 5LP device are hard-wired to the
I2C/UART pins of the TRAVEO™ T2G-B-H MCU device. These pins are also available on the I/O headers
compatible with Arduino Uno R3.

SWD/JTAG Interface

P23_6¢C) R16: Q.OtM CHKP_SWDIO
R188._n_n0 OHM ESTMS_SWDIO

P23 54 R171 0 OHM CKP_SWCLK
R174, 0 OHM ¥ TCK_SWCLK
P23 43 R177, 0 OHM 3STDO_SWO

P23 74 R18 0 OHM 101
XRES_L _n.-ltu((ﬂ’\/\/M((KﬂREsET

KitProg3 12C Interface KitProg3 12C Interface

VIARG REF P15_2{(—gBIUA A AQOHM i o sCL
it o P15 1C0 R114, 0 OHM OPKP_I2C_SDA
RS \ h8TK [ —Oxrouess
IPARD_12C_SDA
12C_SCL ODKP_I2C_SCl R121 47K VTARG REF
DNI
12C_SDA OPKP_12C_SDA R123 ATK

DNI

KitProg3 Primary UART Interface
P13_0C—gP1Z A ADOHM  s)jnmy 4 T
P13_1<) R13; dieal] CUART_1_RX

R134 0 OHM
s G —DARD_P13.0

Rm@\/\/\gﬁ‘”“" CARD_P13_1
R13g 10K

VTARG_REF
R4 10K T

P13_ 3¢ BRI A AQOHM o aRT1_RTS
P13_24(; R146, A AL OHM (KP_UART1_CTS
R148, 0 OHM 4
L R148, A AQOHM -
e 3y ARD_P13_3

R15¢ 0 OHM
‘ARD_P13_2
~ N OONI CARD_P13.

Figure 21 Programming and serial interface connections
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4.2.5 Serial interconnection between PSoC™ 5LP and M.2 interface

The PSoC™ 5LP device also has a secondary UART that is connected to BT_UART of M.2 interface.

KitProg3 Level Translator for Secondary UART and GPIO

P5LP_VDD  vCC_M2

C69 | [1uF T Tcml\mF
[16v H16V$

20

u17
m <
UART 2 TX 3 1% 60 8 8 a0 E——B UART 2.TX
UART 2 RX <71§ Bl > = A1 3 ¢ BLUART 2 RX
UART 2_RTS 62 Az 35 B_UART 2_RTS
UART 2 CTS¢C e 32 ¢ BLUART 2 CTS
KP_GPIO_>———2- B4 a2 35 B_KP_GPIO_0
KE GPIO_ 11 ]es a5 [ al
—5 86 A6 Fe— A
12 g vee M2
P5LP_ VDD B7 A7
H a 1 10K
R60 DAP z OE DNI
XMA108BQX
100K e
DNI
R62 100K B_UART 2 CTS

DNI

KitProg3 Secondary UART Multiplexing
R64 0 OHM
B_UART_2_TX ))—EWWI>>BT_UART_RXD
Res QOHM sl UART_RX
R66 0 OHM
B_UART 2 RX <(- Lo {ET_UART_TXD
R69 0OHM ey _UART_TX
R71 0 OHM
BUART 2 RTS3—RILA A~ QOHM et yarT CTs
R73 0 OHM
BUART 2 CTS—RIEA A AL00M (a7 UART RTS

Figure 22 Serial interconnection between PSoC™ 5LP and M.2 interface
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4.2.6 Power supply system

The power supply system on this board is versatile, allowing the input supply to come from the following
sources:

e 5Vfrom the onboard USB Micro-B connectors (J7)

e 7V-12Vfrom an external power supply through the VIN barrel jack (J6) or from a shield compatible with
Arduino

KitProg3 USB Micro-B Connector

KP_VBUS IN KP_VBUS_IN KP_VBUS

5V 900mA

DM KP_USB_DM
KP_USB_DP

D2
ESD5V0D5-TP

4
ID 5

10uF’ 0.1uFE—= C4

e "% | e usaoe £ o 2 25V
t KP_USB_DM D2 GND [

TPD3S044DBVR

TP1 ~
ChaLack

VIN VCC_IN Arduino Header
DC Power Jack VIN VTARG_REF

] 8 41_3v3

=< XRES_L_MCU

12V, 2A

J1_5vo

TYTY

1
3 c1
I12 D1 =—1uF

|

Be
2
NS IREN

POWER JACK P-5 ESD12VD38-TP VIN

CON 8

~ ~

Figure 23 Power supply input and ORing

4.2.6.1 Voltage regulators

The power supply system is designed for the following voltage configurations:
VBAT ,VCC_M2 (M.2 Interface) -3.6V,3.3V,and 1.8V

VDDIO1,VDDIO3, and VDDIO4 (TRAVEO™ T2G-B-H MCU) - 3.3V

VDDD, VDDA, VDDIO2, VREFH (TRAVEO™ T2G-B-H MCU) -3.3Vand5V
VCC_1V1,VCC_2V5,VCC_1V8 (Ethernet PHY)-1.1V,1.8V,and 2.5V

Some configurations may not be possible by changing jumper positions but rather requires rework of the
respective 0-ohm resistors.

VCC_M2 must be at the same voltage as the M.2 radio module I/0 voltage because it powers the SDIO and UART
interfaces between TRAVEO™ T2G-B-H MCU and the radio. If the VCC_M2 voltage is not the same as the M.2
radio 1/0O voltage, it can cause an improper function or may even damage the radio module.

A buck-boost regulator U16 is used on the kit to generate stable 5V output. There are two buck regulators U3
and U4 that are used to generate 3.3V and 3.6 V. Three LDOs (U5, U6, and U7) are designed to generate 2.5V,
1.1V, and 1.8 V outputs respectively.
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VCC_IN 5V Buck-Boost Regulator
T VOUT_5V0
0 OHM R3 o s
c6 c7 cs cg DNI
10uF 10UF=—10uF=—=0.1uF
25V 25V | 25V | OV ci1 c13 cl4
DNI 22uF 22uF 220F
25v 25V 25v
9 DNI
2 e vourt &
VEC N Blyne  vourz -2 1Pd P59
2 E R6 BLACK
EN PG
PSISYNC 100K
VAUX 5 1% RB c15
FB 681K 22pF
VSEL 1% 50V
GND 6 DNI
PGND FB2
T TPS63070RNMT
R10
130K
1%
VCC_IN
14 0 oHM T 3.3V Voltage Buck Regulator
c17 ci8 cig c20
1uF = 01U 22uF 22uF
25V 50V 25V 25V
= o v w o
w9 e VOUT_3v3
c21 P —
2.20F R16 £ 2 22 9 5
25V 0 OHM = 3.3V, 3A DN
o o
; ; DNI Ll . swa 12 L2~~~y 2.2uH
2 11 c22 c23
vee swz 220F 220F P60
3| oeser s |10 co4 25V 25V BLACK
4; 4 oND = BOOT B*‘
VCC_IN 8 a
¢ 3 0.AuF
= Z @ m O g R20 c25
b a o > 16.5K 220pF
R21 TR3BAIMTRPBF 1% 50V
324K ol e wI
1% (f P8
VOUT_3v3
R22
47K R23
1% 498K
1% R24
2.54K
1%
Note: Do not populate R16 when VCC_IN is operated above BV. L
VCC_IN
R25 0OHM - 3.3V/3.6V Buck Regulator
C26 cz7 c2g c29
1uF = 0.1uF 22uF 220F
25v 50V 25V 25v
= e o = o
w E f e e VCC_VBAT
c30 a8 & £ o =
2.2uF R26 £ £ g9 9 P8
25V 0 OHM F & & ] 3.3V/3.6V, 3A DNI
DNI L swa |12 L3~y 2.2uH
2 " ca31 caz
T |vee swz 20F == 20F
3| oeser swi 2 caa 25V 25v e
g 4 eno - BOOT 9—'
vee N 8 8 0.1uF
£ 0
= Z 0 a © 50V 34 R27 ¢ R29
&z 2= 165K » 18.2K
R28 TR3BE3NTRPEF 20pF 1% 1%
324K e w]l ov
1%
? TP9
VCC_VBAT
R30 (P TP10 B
47K R31
1% 49.9K
1%
Jumper| Voltage
(J8) V)
Note: - 1-2 36
1. Do not populate R26 when VCC_IN is operated above 6V. 23 33
2. Do not remove jumper when powered. -
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2.5V Voltage Regulator O 11
VOUT_3v3 — Ve _2v5
p R33 4.99K TP12
Us —m'\’v‘m 2.5V, 800mA DNI
1 IN Q 8
I—‘n EN RO |2
c3s c36 R35 c38 ca9
——10uF 0.220F 2 7 7.5K uF 0.1uF
25V 16V NC  ADJFB 1% 16V 16V
3 DNI
GND
Al raDu |2
| TLS208DTEJVXUMAT
R36 R37
4TK 10K
1% 1%
DNI
P13
vour vz 111V Voltage Regulator QP13 vee v
P14
uUs DNI
1 IN Q
|
C40 ca1 EN RO ca4
——10uF 0.220F 2 == 01w
26V 16V NG RADJ 16V
3 oo
1 TPAD  ADJFB
TLS20801EJ
1.8V Voltage Regulator O 1815
VOUT 3v3 vee_1ve
) P16
u7 1%~ DNI 1.8V, 800mA DNI
= Q
I_a,
cas c48 EN RO cas ca9
——10uF 0.22uF 2 1WwF —— 0.1uF
25v 16v NG RADJ 18Y 16v
a GND
TPAD  ADJFB
"~ TLS208DTEJV.
.
Figure 24 Voltage regulators
o
4,.2.6.2 Voltage selection

VBAT has a dedicated regulator that changes voltage by varying the feedback voltage through the resistor
network at J8. VTARG has a 3-pin voltage selection header J10 to select between VCC_3V3 or VCC_5V0 voltages.
VDDIO2 has a dedicated 2-pin voltage selection header J12 that connects to T2G_VDD which is the outcome
from J10 (VCC_3V3 or VCC_5V0).

VCC_VBAT

TP8

3.3VI3.6V, 3A ?DM

c31 c3z2
22uF 220F
25v 25V

TP61

BLACK
Jumper| Voltage
(48) [\))]
1-2 3.6
2-3 3.3
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VTARG Voltage Selection Header
T2G_VDD VDDIO2 VDDIO?
VCC_3V3 VTARG VCC_5V0 LR78 0OHM| VCC_3v3 T
DNI
R75 0DOHM | R76 0 OH
DNI DNl | R89 00OH !
DNI
Nj= VCC_5V0
3 2 1 b 3 2 1 ule) ‘l‘
ooo J12 | | R90 0 OHM
O OIO 50 Ol O] HDR 2 VN VENI
HDR 3 )
3.3V 5V Note: )
Do not remove jumper when powered.
Note: Default Jumper setting is set to 5V. When resistors are populated for VDDIOZ2,
Do not remove jumper when powered. jumper J12 must be depopulated.
Figure 25 Voltage selection

PSoC™ 5LP uses its programmable special I/O (SIO) pins which can set the logic levels as per the reference
voltage for the interface with the target device. The P5LP_SIO_VREF input is used to sense the target voltage
and set the logic levels accordingly. The internal ADC is used to monitor the target device voltage and USB
supply voltage.

Voltage Monitoring
VTARG_MON

1%
R4S 490K _ P5LP_SIO_VREF
R47 49.9K

DNI

1%

VTARG_MON
1%
15K VTARG_MEAS
30K
1%

P5LP_VDD
o

1%
RS 15K USB_V_SENSE

30K
1%

Voltage Monitoring

PSLP_VDD ~ VTARG_REF VTARG_MON
.¢/\/\/\OOHM—1-
DNI
u13
3 IN ouT !
R70 4 c183
EN 22 -
0 6HM Za ——0.1uF
oo 16V
C75 _| c7e | |SIP32402ADNP
0.1uF 0.1uF
16V 16V

Figure 26

Voltage monitoring

The 1/0 voltages for TRAVEO™ T2G-B-H can be selected for VDDD, VDDA, and VDDIO2 I/0 domains; this can be
switched between VCC_3v3 or VCC_5V0 voltage levels. Voltage levels for VDDIO1, VDDIO3, and VDDIO4 are
dedicated to work on 3.3 Vsupply voltage. To disable each individual I/O supply voltage, rework is required by
removing the 0-ohm resistor connected to the respective I/0 supply voltage.

MCU 10 Voltage Selection

VCC_3V3 vDDIO_3v3 ~ VDDIO_3v3 VDDIO1
T T TP50
RB2 0 OHM LR77 0 OHM DNI
! AA |
DNl VDDIO3 () TP51
N R81 ooHM T DNI
VDDIO4 () Tps2
J14 R295 00HM T DNI
HDR 2
Figure 27 Voltage selection
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4.2.6.3 Current measurement headers

The current of the following domains has dedicated 2-pin headers to facilitate easy current measurement using
an ammeter across the pins.

Table 7 Current measurement headers
Domain name Header reference designator Loaded by default

VBAT J28 Y

T2G_VDD J15 Y

VDDIO2 J12 Y

vVDDIO1,VDDIO3, and J14 Y

VDDIO4

Resistor configuration to measure current on respective 1/0 domains

Domain name Resistor reference designator Loaded by default
VDDIO1 R77 Y

VDDIO3 R81 Y

VDDIO4 R295 Y

M.2 10 VBAT Power Selection Header

VICC_VBAT VBAT T2G_VDD VDDIO2
R269 jam JR78 . . 00HM|
Current Measurement Jumper DNI
o VTARG T2G VDD VTARG T2G_VDD
|~
R92 0 OHM
J28 o
FDR 2 DI O
Note: ) J12
Note: Do not remove jumper when powered. 15 HDRZ2 Do not remove jumper when powered. HDR 2

Figure 28 Current measurement headers

Note: When measuring the T2G_VDD current, make sure that jumper J18 is removed. This will disconnect
the potentiometer from VDDA and remove the leakage caused by it.

4.2.7 1/0O headers

4.2.7.1 Headers compatible with Arduino Uno R3 (J1, J2, J3, J4)

The board has four headers compatible with Arduino Uno R3: J1, J2, J3, and J4. You can connect3.3Vor5V
shields compatible with Arduino Uno R3 to develop applications based on the shield’s hardware. Note that
1.8 Vshields are not supported by the kit and TRAVEO™ T2G-B-H operating voltage is between 2.7V and 5 V.
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Arduino Headers VREFH (AREF)
VTARG_REF 43
SR 1. 8vs ARD_I2C_SCL 12
2 R ARD_12C_SDA 2
i
<xmes L mcy | 12V0 ]
5 P10_2
P10_0
040> r
et
T P10_4<5%
Sons P10S
7 CON 10
g2
P14_0 1 P12_0 s - -,
P14_1 3 P12.1 P13_7 1<
P14_2 ? P22 P13.6
P143 d P12 3 P13 5
P14 4 P12 4 P13_4<055 5
P145 1; 2 P12_5 ARD_P13 34055
P146 12 : P12 6 ARD_P13 2 5=
P47 P12.7 ARD_P13_0 ¢
- 7
L] P 11
CON &x2 ARD_P13_1 m
CON B

Figure 29 Headers compatible with Arduino Uno R3

4.2.7.2 TRAVEO™ T2G-B-H MCU 1/0 headers (J29, J30, J31, and J32)

These headers provide connectivity to TRAVEO™ T2G-B-H MCU GPIOs that are not connected to the headers
compatible with Arduino. A few of these pins are multiplexed with onboard peripherals and are not connected
to the TRAVEO™ T2G-B-H MCU by default. These connectors are not populated by default.

Expansion Headers

429 430
PO_O ; o2 $GoP3_0 PG_0 <¢ ; oo i $GoP28 0
PO_1 oo 371 PB_1 0o P28
P11 5 2%8p3 2 Pe 4 255 5 2%55p28 2
P12 g oo g 33 EXT_P6_6 g a OH-55 28 3
P13 oo 3 4 PE_7 oo 28_4
P14 ; oo 2%8p375 P70 2558 ; o o2 2X8p2875
P20 25503 6 P75 055 255P28 6
P21 ? 0o 2553 7 P76 ? o o2 28_7
P22 oo 5 0 P77 O o 29 0
5 9% 0 B 5 5] P8_00055 oo 455P20
P2 ™ 52 P8_1 P29_2
P25 10 Ot 5 5.3 P8_2 210 o 5 29 3
P76 ;‘ O O 4o 54 PB_: ? o o4 294
P27 .10 ot 55 P8 z = P29.5
P40 Q55 10 Ot 300 P9 00055 : b 255P29 6
P41 3 O KT} 30 1 P9 _1 3 O ET) 29 7
P4 2 35 HO O+ K 30_2 P9 2 35 HO H €S 310
P43 5 n-:% 30_3 P9 1o o P31
3 37 36 37 3 %
paa QS—315 o ao P31_2
3 0 30 0
O O (.,
61304021121 61304021121
DNI DNI
31 432
Ho o2 Ho o2
? oo <Go9P20 0 2o o
20 1 P10 160
< ‘10 o 285p20 2 P10_7« ‘1o B 161
? 0 o2 285020 3 P11_0 ? oo 16 2
S o o2 2255p20 4 P11_1 oo P16_3
S 2255920 5 P112 164
S Sloo Q55P20 6 P15 sloo 16.5
O o 20_7 P15_3 O 16_6
> 210 5 Sopaie 110 5 P67
( 75 24 SEEXT P 5 73 24
55 O OH 55 21_6 P12_1 5 HO O+ 55 17_0
57 HO H 58 21 7 P12_1, 57 HO O+ 58 17 1
S 290 B0 2 ggg E‘iz P e L) ;];g
HJ 1 g
% g; oo g% 5Pz 7 P12_4 g; 0 O gﬁ 17_4
35 0 O %6 140 P12 5 510 O 175
J1_3v3 — O O L 25p1a 1 P12 ] Lo 176
. 37 3 J1_6v0 37 36
T 35 0 0 T P12_T7: 39 L0 O+ i) P17_7
OO O O
61304021121 61304021121
DNI DNI

Figure 30 TRAVEO™ T2G-B-H MCU GPIO headers

4.2.8 CAN FD transceiver

The TLE9251V is a high-speed CAN transceiver, operating as an interface between the CAN controller and the
physical bus medium. A high-speed CAN network is a two-wire, differential network which allows data
transmission rates up to 5 Mbit/s. The CANH and CANL pins are the interfaces to the CAN bus; both pins operate
as input and output. The RxD and TxD pins are the interfaces to the microcontroller. The pin TxD is the serial
data input from the CAN controller, the RxD pin is the serial data output to the CAN controller. The voltage level
on the digital input TxD and the digital output RxD is determined by the power supply level at the VIO pin. The
signal levels on the logic pins (STB, TxD, and RxD) are compatible with microcontrollers havinga5Vor3.3V1/0
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supply. Usually, the digital power supply VIO of the transceiver is connected to the I/O power supply of the
microcontroller.

CAN FD Transceiver
VCC_CAN

TP53
J19 VCC_5V0 VCC IO GAN  VCC_5V0 VCC CAN
R1%6 1
us 50.4 OHM 21 ¢
VCG_IO_CAN 3 e canL |2 1% NI R198, 00HM
P55 G118 | 100pF C187 A1%9 91210910003
& lvio 50V - 120 OHM VDD
100pF 1%
7 R315 5OV VGG _CAN VCC_I0_CAN
CANH
CAN_TXS 1 o 0.4 OHM DNI
LTX> T 8 10 1% c119 G120
STB - 01UF 0.1UF
AN RX( 3 P ano |2 16V 16V
TLEG251VSJ
c121

J20
HDR 2

Figure 31 CAN FD transceiver

4.2.9 Quad SPI NOR flash

The TRAVEQO™ T2G-B-H evaluation board has a 512-Mb Quad SPI NOR flash memory (S25FL512SAGMFMR10).
The NOR flash is connected to the Quad SPI interface of the TRAVEO™ T2G-B-H MCU.

The NOR flash device can be used for both data and code with execute-in-place (XIP) support and encryption.

Quad SPI Flash Memory Section
VCC_IO_FLASH VOUT_3v3 VGG FLASH
VCC_IO_FLASH R213, 0 OHM TP22
VCC_FLASH s
R208 R206 VDDIOT VCC_IO_FLASH
1 [—= R210 10K 10K
asPl_103 <, HOLD /103 SCK é QSPI_SCK 10K R214 0.OHM P23
S vee S1/100 2 >QSPI_I00 o
FLASH_RST_L ) 2 RESET /RFU DNU_7
%—¢— DNU_1 DNU_6 5= N
*—5 DNU_2 DNU_5 FLASH_INT_L VCC_FLASH VCG_IO FLASH
%—5{onus DNU 4 g FLASH_SS_L 3 = =
FLASH_SS_L &1 cs VSS I
QSPLIOT < S0/101 WP /102 {>aspPl_io2 FLASH RST L))——#
SZ5HL512TFAMHIOT0 R208 0 OHM Ci24 Ci25 C126 ci27
€7 XRES L MCU > VNN TuF 0.1uF 1uF 0.1UF
16V 16V 16V 16V

Figure 32 Quad SPI flash memory section

4.2.10 LEDs

The LED4 (amber) LED indicates the status of the KitProg3 (See the KitProg3 user guide for details). LED5
(amber) power LED indicates the status of power supplied to the board.

The board also has three user-controllable LEDs (LED1, LED2, and LED3) connected to TRAVEO™ T2G-B-H MCU
pins for user applications.
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Power LED
VCC_3V3
R83
390 OHM
LED5
< YELLOW
~
VTARG_REF User LEDs
1 Ri03 LED1 || AMORANGE _R104 VTARG REF
0 OHM 3 Mode Switch
G Q6
ggﬁm LED2 ”)‘)‘ORANGE R107, SW3
P5SLP1_2 1 3
R109 LED3 | *®ORANGE _R110 N4
0 OHM 434123025826

Figure 33 LEDs
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4.2.11 Push buttons

The board has a reset button, two user-controllable buttons, and a KitProg3 mode selection button. The reset
button (SW1) is connected to the XRES pin of the TRAVEO™ T2G-B-H MCU device and is used to reset the device.
Two user buttons (SW2 and SW4) are connected to pin P21[4] and P17[3] of the TRAVEO™ T2G-B-H MCU device
respectively. In addition, the mode selection button (SW3) is connected to the PSoC™ 5LP device for
programming mode selection. This button function is reserved for future use (see the KitProg3 user guide for
details). All buttons are active LOW configuration and short to GND when pressed.

Reset Button
VDDD

R User Buttons / Hibernate Wakeup
DNI
VTARG_REF VTARG_REF
- == SW1 5
XRES_L_MCUCL- R101 10K R10 10K Mode Switch
c112 EVQ-PE105K sws
0.1uF sT= sw2 ="= swa =

N USER_BTN1 < USER_BTN2 <& P5LP12 4 =—D—_ 3
DNI 16V = o) [e}
EVQ-PNFO4M EVQ-PNFO4M 27T 4] 6
434123025826

Figure 34 Push buttons

4,2.12 Crystals and oscillators
The board has three crystals:

e A32.768-kHz crystal connected to P21[0] and P21[1] as a watch crystal oscillator.

e A 16-MHz crystal connected to P21[2] and P21[3] of the TRAVEO™ T2G-B-H MCU as an external crystal
oscillator.

e A25-MHz crystal and 125-MHz oscillator are used for the Ethernet application.

WCO ECO
C113| | 220F Y1 16MHz
—| &W(P21 0 Y1 16M:
3 1
v P21 2% P21 3
(N

i
c115 T c116
L c114) |220F P21t 18pF s 18pF
50V - 50V 50V

Figure 35 Crystal oscillators

4,2.13 Ethernet transceiver and RJ45 connector

Ethernet interface is provided on the board for RGMII mode operation. A physical layer controller must be used
to operate at 10/100/1000 Mbps speeds. The ETH1 port from TRAVEO™ T2G-B-H is interfaced with the Ethernet
transceiver with signals necessary to operate in RGMII mode. An RJ45 connector must be used which supports
10/100/1000 Mbps communication speeds. The RJ45 connector must be included with the necessary magnetics
inbuilt to protect it from the external world. There must be two clock references provided on the board for the
Ethernet transceiver.

By default, a 25 MHz clock is connected; the 125 MHz crystal is not populated. PHY must be capable of working
with a 1.1V core voltage supply and 2.5 or 3.3 1/O supply. The device is intended to operate at 3.3V 1/0
operation as TRAVEO™ T2G-B-H supports from 2.7 Vto 5.5 V applications.
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Ethernet PHY Interface

infineon

U22a
1 31
RESERVED_1 TX D7 fgp—
2 TX D6 35—
ETH,TD,P{%%: TD_P_A TX D5 g
ETH_TD_M_. TO_M_A TX D4 g
5 TX D3 W35 ETH_TX D3
ETH_TD_P ?82—/_—5 TD_P_B TX D2 57 ETH_TX_D2
ETH_TD_WM_| TD_M_B TX D1 f3g ETH_TX D1
P TX_DO ETH_TX_DO
5| RESERVED_2 a0
RESERVED 3 TX_ER
10 40 ETH_PHY_GTX_CLK
ETHJDJ{ég 11| TO_P_C GTX CLK ===
ETH_TD_M_ TD_M_C 43
13 RX_CLK SSETH_RX_CLK
ETH_TD_P_éggj TD_P_D m
ETH TD M TD_M_D RX_D0 [35 ETH_RX_DO
15 RXD1 [35 ETH_RX_D1
RBIAS RX_D2 |7 ETH_RX_D2
1 RX D3 [y ETH_RX_D3
R224 RESERVED_4 RX_D4/GPIO |53
11K ETH_PHY_XTAL_OUT 18 RX_DS/GPIO 55
ETH PAY XTAL N 79 | X 0 RX_DB/GPIO 57
X1 RXD_7/GPIO
ETH,MDC?—E?i MDG TX_ENITX_CTRL ig—S(ETH_TX_EN_CTL
ETH_MDIO{O>——=— MDIO RX_DV/RX_CTRL [————»ETH_RX_DV_CTL ycc_jo_ETH
ETH_PHY_CLK_OUK{- 22 | cLk_out RX_ERIGPIO |2
P25 24 55 T
P27 33: 55 JTAG_TRSTN cousrio |P22——DNLGTP Tg,fs
D220 JTAG_CLK
TP28 < DNI 26 - 56 DNI ~TP29
L o ST 1 r vty N Q
P31 a ETH_PHY_RST
DNI_28 3 jrac T0i RESET N 12 —
ETH_PHY_TX_CLK 30 50 ETH_PHY_INT
—=—" TX CLK INT/PWDN —
LED 0 gg TH_LEDO
LED 1 |8 TH_LED1
(ED 2 ETH_LED2
DP83867IRPAPT
Decoupling Capacitors
VCC_IO_ETH VCC_2V5
T
Lyss Lms Lmo Lm Lmz L"‘:" 144 145 [C146 [C147
Ethernet PHY Power o
VCC_IO_ETH VCC_1V1 hev
U228
23 8
Z7 VDDIO_1 VDDIP1_1 |55
T VBDio 3 VDoe1 s [ VeC_ETH_1v8
1 5 E -
T ' VDD1P 4 [ T T
4 ENI NI ENI Em
VDDAZPS_1
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VDDA1PE 2 tov  fiev fov fev  hov  fiev fov e hov  hev  fiov  fiev
VDDA1PB_1

DPE3BETIRPAPT

% v

Ethernet PHY Power Selection & Pull-ups

VCC_2V5  VOUT_3v3 VCC_I0_ETH
R229, 0 OHM L s
R230, 0 OHM
DI
VEC_3v3
Ethernet PHY Crystal - 25MHz w033 -
Y3 25MHz ETH_MDC Yy TR A A Ao
ETH_PHY_XTAL_OUT R2902 2 LM ETH_PHY_XTAL_IN vec o et Ethernet PHY Crystal - 125MHz ETH_MDICKC) R234 10K
00H Y4
. R237, . ADOHM 1 3 CLK 125MHz
C160 c161 DN TRISTATE OfF F——— — ETH_PHY RST_ R235 0 OHM
zpr Y| 27pF VCC_3v3 — XRES_L_MCU
50V 50V 2
GND VDD
; ASV-125.000MHZ-EC-T KETH_RST
RJ45 Connector
J23
— ETH_TD_P_ACCD——13{ TRD1+  TRD3+ [--——(CHETH TD_PC TRCT3 C©
= TRCT1  TRCT3 =
ETH_TD_M_ACQ——12] 1Rp1- TROG- HE——COYETH_TD_M_C
TRCT2_ C ETH—TD-P—B<O>72 TRD2+  TRD4+ 4<$ ‘CDETH_TD_P_D TRCTA ©
= TRCT2  TRCT4 =
ETH_TD_M_B(O——3— TRD2. TRD4. F2——<CHETH TD_ M D
13 15
LED2 1 LED1_1 TH_LED1
ETH_LED2 ((3 (EDz2 LD 2 [Ho——FR239 470 ohm 8§m7|_am
17 18
C162 c163 SHELD  SHIELD C164 c16s5
0.10F 0.1uF 0.1uF
DE26-TXTT-32-F

. 0.1uF
50V 50V 50V 50V

Ethernet transceiver and RJ45 connector

-

Figure 36
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4.2.14

The kit is designed with SMIF dual header compatible Digilent Pmod (J21 and J22) to validate the
HYPERFLASH™ memory interface. Infineon-made S26KS series devices with 128-Mb, 256-Mb, and 512-Mb
density are expected to be supported with the kit. External memory modules must be interfaced for validating
the HYPERFLASH™. The connectors are not populated on the board by default.

SMIF dual header compatible with Digilent Pmod

Level translators are used on the board to match the voltage levels of memory modules. Module supply and I/O
voltages can be selected with resistor option to switch between 1.8 V and 3.3 V operation. By default, the
voltage levels are setto 1.8 V

Dual - PMOD SMIF Connector
SMIF CLKn SMIF RSTOn VCC_3va SMIF_VDDIO
SMIF_VDDIO TP20 TP21
SMIF_VDDIO 0 R204 0 OHM
10K R203 DNI O TPs6
21 DNI R211 10K  J22
SMIF_CS_L Y ] : SMIF_INT_L DIt At > (SMIF_RWDS Ve _1ve
SMIF_DATAQ {8@—( s % SMIFTRST_L SMIF DATA§8< 3 s R205 0 OHM
SMIF_DATA1 HC SMIF_DATA2 SMIF_DATA! MIF_DATAG
SMIF_VCC SWIF CLK 5 ; 1101 ;SWF g SMIF_veC SMIF_VDDIO ;{ }1% 8 SMIFDATA7 SMIF_YDDIO
5 12 o< 212
Cizz
ci123 CON6x2 0.1uF [F] CON 6x2 c129 VCC_3v3 SMIF_VCC
0.1uF ONI 16V 0.1uF oNl 0.1uF
16Y 16v 16V R207 0 OHM
< < ;E $ LM_DM L e
v VCC_1V8
R212 0 OHM
SMIF 10 Voltage Level Translator
VDDIO3 SMIF_VDDIO VDDIO3 SMIF_VDDIO
C130| | 1uF C131| | 1uF C132| [ 1uF C133] [ 1uF
16V ] wis ] 16V 16V { U9 1 16V
SMIF_VODIO 11 1 11 1
vCe VL SMIE VODIO VCe VL
SMIF_DATAC_LT g /O VCC4 Vo VL4 f SMIF_DATAD SMIF_DATA4_LT E 1O VCC4 /O VL4 3 SMIF_DATA4
SMIF_DATA1_LT. 5 1io vees 1O VL3 5 SMIF_DATA1 SMIF_DATA5_LT 5 1o veea 1o VL3 5 SMIF_DATAS
SMIF_DATA2 LT: ] 0 vee2 VoVL2 5 SMIF_DATA2 SMIF_DATAB_LT 7 Vo veez 1O VL2 [ SMIF_DATAG
SMIF_DATA3_LT: /O VEC1 VO VL1 SMIF_DATA3 SMIF_DATA7_LT. 11O VCCT Vo VL1 SMIF_DATA7
R215 0 OHM L o |8 R216, A0 OHM 12 ey oo L8
R217, 0 OHM NLSX3014MUTAG ;7 R218 0 OHM NLSX3014MUTAG ;7
DNI DNI
VDDIO3 SMIF_VDDIO VDDIO3 SMIF_VDDIO
C134| | 1uF C135] | 1uF C136| [ 1uF C137] [1uF
<|7_d‘ }i u20 4—[_5‘ |@7 g{ }WL u21 j @
SMIF_VDDIO 11 1 1 [ 1
VCC Vi SMIF VDDIO VCC V0L
7 5 . 7 5
SMIF_CLK LT% 51 1io vees VOVLe 3 SMIF_CLK SMIF_INT_L LT 3>——T 1o vocs 10 VLe |5 SHSMIF_INT_L
SMIF_CS L L 51 "o vees IO VL3 3 SMIF_CS_L g | /O VCC3 WOVL3 53—
SMIF_RWDS_LT <>>—10 /O VEC2 ovia F— SMIF_RWDS 110 VCC2 O VL2 [—5
SMIF_RST_L LT /0 VCC1 O VL1 SMIF_RST_L /O VCC1 VO VL1
12 EN GND 8 EN GND J
NLSX3014MUTAG ; 7 NLSX3014MUTAG ;7

Figure 37 SMIF dual header compatible with Digilent Pmod with voltage level translators

4.2.15 Potentiometer

The board contains a 10k potentiometer connected to P6[6] of the GPIO header J30[7], which is not connected
by default. The fixed ends are connected to VDDA (VDD_POT through J21) and GND and therefore may
contribute to leakage current on the P6_VDD supply. Remove jumper J21 to disconnect power from the
potentiometer when measuring the P6_VDD current.

Potentiometer

Figure 38 Potentiometer
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4.2.16

A necessary reverse voltage protection circuit has been provided on the kit to avoid the damage due to reverse
supply to the board. Any accidental supply coming as input to the board will be prohibited by the circuit
protecting the specific regulators and TRAVEO™ T2G-B-H MCU. A FET-based diode circuit is used as a reverse
voltage protection on the board.

Reverse voltage protection

Any reverse supply voltage coming at 3.3-V regulator U3 and 5-V regulator U16 are terminated before being
injected to the regulator output. 3.3 Vand 5 V voltage output at Arduino power header J1 and programming
header supply are protected by the corresponding reverse voltage protection circuit.

Reverse Voltage Protection
(3.3V Buck Regulator Output)
VOl{LSVJ

Reverse Voltage Protection

(5¥ Buck-Boost Regulator Output) VTARG_REF Reverse Voltage Protection

VTARG_REF VTARG_DEBUG

VOUT_5v0 VCC_5v0 VGC_3v3
0 OHM

DNI

a7

DMG2301L-7

0 OHM R15

DNI

Dl—hs
147

0 OHM
DNI

a1

DMG2301L-7 «

R4

Q3
DMG2301L-7 <

G 5 W
BCMBSTBY, 115 I

G 5 W

BCME5TBY, 115 I
)

N 2

BCMBS7BV, 11

N 2
~1 BCMB57BY 11

2 G 5 W
BCMBS7BY, 115 1
o ©

R13 R17
10K 10K

Reverse Voltage Protection for Arduino Power

QaA

az Y '
A BCME578V, 11

w|

R11
10K

R12

100K 100K

VCG_5V0 1_5v0 VCC_3v3

DMG2301L-7 DMG2301L-7

5 P
BCMB57BV,115
o

R283
10K

a2
BCMB57BV, 11

G 5 W
BCMBS7BV, 115
-

R286
10K

<]
Q1282 .
A1 BCMBSTBY 11
©

R281
10K

Qize Q138

©

R284
10K

R285
100K

R282
100K

Figure 39 Reverse voltage protection circuit
4.3 Kit rework
4.3.1 SMIF dual header compatible with Digilent Pmod interface

The kit is provisioned with dual Pmod SMIF header (J21, J22) which are by default not loaded on the kit. SMIF
memory interface |/Os are shared between SMIF and M.2 (WLAN/Bluetooth®) connector interface.

You should perform necessary rework done on the board by removing or adding corresponding connectors and
0-ohm resistors to work with external SMIF memory modules. Refer Table 8 for resistor rework for SMIF.

Table 8 Dual Pmod header and M.2 connector interface multiplexing
Kit function T2G-B-H pin
M.2 connector SMIF (PMOD) module ---
R145* P24[0]
R147* P24[1]
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Kit function T2G-B-H pin
M.2 connector SMIF (PMOD) module ---

R301 R149* P24[2]
R300 R152* P24[3]

R154* P24[4]
R296 R157* P25[0]
R297 R160* P25[1]
R298 R162* P25[2]
R299 R164* P25[3]
R167 R170* P25[4]
R173 R176* P25[5]
R179 R182* P25[6]

--- R185* P25[7]

*Not connected by default

Serial Memory Interface (SMIF)

P24_0) Ras Q.OHM SHSMIF_INT_L_LT
P21 13 R147 DOHM  R3D4 330HM s LK LT

P24 2y g:\ﬁg 0OHM __ R305, ?GJ&OHM SYSMIF_RWDS LT
P24_3 >>%M,M>>QM\F_CS_I LT
P24 4»%4_.\,\/&0*”\"—»%1”: RST_LLT

P25_0 < 2,1.?? QOHM 306 ?Q/QOHM CHSMIF_DATAO_LT
P25_1 <0>%’\/\/‘M’\/\/ﬁﬂ<o SMIF_DATA1 LT
P25 2 (OYp—RIG2 A NDOHM _RIB, 33 OHM cosssmiF_DATAZ LT
P25_3 <0)%Wm—m’fv\/ﬁﬂ<o>smw DATA3 LT

R167 0 OHM COWL_HOST_WAKE LT
P25_4 ¢G5 l g;ﬂﬂ 00HM _ R310, f;’:{’ OHM ¢ \SMIF_DATA4_LT
R173 0 OHM KOPYWL_DEV_WAKE_LT
25 R176 0 OHM R311 33 OHM T
P25_5 (O——p e COHSMIF_DATAS L
R179 0 QOHM CHWL_REG_ON_LT
P25 6 <<> gllﬁ2 0 OHM R31 fqa‘dC)HM <>>5|-A|F_I'JATA6_I T

P25 7 (ORI AAADOHM_ RII 330N coyssuiF DATAT LT

Figure 40 SMIF (PMOD) memory interface

4.3.2 VDDIO2 supply voltage selection

VDDIO2 is default connected to the T2G_VDD (VTARG) interface; voltage selection depends on VTARG selection
between 3.3V and 5V voltage output. To select separate voltage domains for VDDIO2, use the resistor rework
option provisioned on the board. Populate resistors R89 and R90 for 3.3 Vand 5 V respectively. Ensure that you
remove jumper J12 whenever using the resistor configuration for VDDIO2.

MCU IO Voltage Selection

T2G_VDD VDDIO2

VDDIO2
R78 0 OHM VCC_3v3
DNI
R89
o VCC_5V0
Jiz
HDR 2 DNI
Note:

Do not remove jumper when powered.
When resistors are populated for VDDIOZ,
jumper J12 must be depopulated.

Figure 41 TRAVEO™ T2G-B-H VDDIO2 voltage selection
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4.3.3 UART interface on Arduino headers

UART interface signals are connected between the PSoC™ 5LP device and TRAVEO™ T2G MCU. The same signals
have been shared across digital interface connector compatible with Arduino J4[1]-J4[4]. For using UART lines
on connector compatible with Arduino, perform the board rework done with a specific resistor assembly.

R134, R136, R148, and R150 all four 0-ohm resistors to be populated to work with UART on a connector
compatible with Arduino. You can use either of the interface for PSoC™ 5LP and TRAVEO™ T2G-B-H or TRAVEO™
T2G-B-H and the interface specific Arduino.

KitProg3 Primary UART Interface
P13_04CS R123 2 OHM SHUART_1_TX
P13_14C) R152\ A AQOHM CUART 1_RX
L RIS AALOHM s ipp pi3 0

DNI

R13 0 OHM 3443
Q’\/\/‘DNI (ARD_P13 1

R138, 10K
VTARG_REF
R14 10K
P13_3¢E Ri44 0 OHM 5 KP_UART1_RTS
P13_24C) R146 0 OHM, (KP_UART1_CTS

R14i 0 OHM > ARD_P13 3

DNI

R15 0 OHM .
J\/\/\DM—< ARD_P13_2

Figure 42 Primary UART interface

4.3.4 WLAN UART interface

The secondary UART from the PSoC™ 5LP device is connected to Bluetooth® UART lines of the M.2 connector.
You need to perform board rework to use these lines for UART WLAN.

Remove 0-ohm resistors R65, R69, and populate R64, R66, R71, and R73 for the WLAN UART interface to be
active.

KitProg3 Secondary UART Multiplexing
RT 2 RB4 0 OHM
B_UART 2 TX >)—:/\/\//\/£)}BT7L:\RT7RXD
R65 OOHM s UART RX
B_UART_2_RX ((—g—R66 DOHM (BT _UART_TXD
R69 OOHM__ WL UART_TX
B_UART_2_RTS})—RTAa A~ LOHM sya7 yarT CTS
B_UART_2_CTs¢(—RZ2 gﬁ‘lHM (BT_UART_RTS

Figure 43 Secondary UART interface

4.3.5 ETM trace and debug header

By default, the ETM trace and debug header are not populated on the kit. Populate the 20-pin ETM standard
connector before using a 3" party programmer for trace programming. Remove resistors R155 and R158, and
populate R193 and R194 to connect the TRAVEO™ T2G-B-H to the trace header.

ETM Header
VTARG_DEBUG
B, TRACE Interface
o TMS_SWDIO
g é <§ TCK_SWCLK Paz_a4( R189 Q.OHM ( TRACE_CLK
DO_SWO
lE 8 qD\ - P21 5¢C) 19 Q.OHM (IHTRACE_DO
9 XRES_L_MCU R34 " N
%-ﬂ o2 TRACE_CLK 3 02 ODEXT_P21_6
HO O \TRACE_DO
15 2 2
17 E S & l;ﬁg;-g; Core Supply Control Interface p22_1¢¢——B19 ﬁgﬁ‘ﬂm (CSHTRACE D1
19 2 D)
0o TRACE D3 P22 140 R155 0 OHM Kext ps oo P22 2405 R84, AQOHM (CHTRACE D2
~ FDR 10x2
DNI P22 2RI ADOHM ey s o1y P22_3C——TIIB A ALOHM  rwTRACE D3

Figure 44 ETM trace and debug header
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4.3.6 125-MHz oscillator

By default, the kit is set to work with 10/100 Mbps Ethernet operation on RGMII mode. You need to perform
board rework to operate at 1000 Mbps (Gigabit). Remove R241 and populate R242 to remove the 25-MHz crystal
interface (R292) and connect to the 125-MHz oscillator output.

Ethernet PHY Crystal - 25MHz
Y3 26MHz

ETH_PHY_XTAL_OUT R292 3 1 ETH_PHY_XTAL_IN
DDHﬂ UL I 125MHz Clock Source
C160 1 o c161
27 Y| 27pF ETH_125MHz_CLK({—e—241 0 oFM ETH_PHY_CLK_OUT
50V 50V
R24; 0 OHM CLK_125MHz

DNI

Figure 45 125-MHz oscillator

4.3.7 WLAN SDIO interface

On the kit, default connection is made for WLAN SDIO interface which is connected to M.2 connector. Whenever
SMIF (PMOD) memory module is functionally enabled by specific rework, the series resistors connected to M.2
connector must be removed. (See Table 8).

WL SDIO Interface
P25 0 R29 0 OHM R255,
e R297, 0 OHM R256,
28 %% R298, 0 OHM R257,

R299, 0 OHM R260,
R30 0 OHM R261
R301, 0 OHM R26:.

olclolololo
b o

SDIO_CLK_LT

SDIO_DATAO_LT

SDIO_DATA1_LT
SSSSDIO_DATAZLT
Z5SDIO DATAZ LT
Q255SDI0_CMD_LT

Note: Remove above series 0 OHM
when SMIF interface is connected.

Figure 46 WLAN SDIO interface

4.3.8 UART interface between PSoC™ 5LP and TRAVEO™ T2G-B-H MCU with
flow control

If any application requires the UART interface between the PSoC™ 5LP and TRAVEO™ T2G-B-H MCU with flow
control, populate R10, R12, R85, and R91 and remove R8 and R14.

KitProg3 Primary UART H/W Flow Control Level Translator

P5LP_VDD P5LP_VDD VTARG_REF

cri||ouF | | C72 | |0.1uF
16V 6V
uio

13 veea vecs 5
2

A B
DR GND

4LVCAT45DW-

C73 | |0.1uF C74 | |0.1uF 5 R144 0 OHM
16|

P13_24C R146 0 OHM ¢KP_UART1_CTS

5% KP_UART1_RTS

Y vee, .

VCCA VCCB
UART_1_CTS < 3 4 {KP_UART1_CTS
2 R148, 0 OHM
L R148, A ADOHM -
DIR GND Ré3 100K oI > ARD_P13_3
ALVCTT45DW- R150, 0 OHM (CARD_P13_2
DNI

Figure 47 UART interface between PSoC™ 5LP and TRAVEO™ T2G-B-H MCU with flow control

4.4 Bill of materials

Refer to the BOM file available on the kit webpage.
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4.5 Frequently asked questions

1. How does the TRAVEO™ T2G-B-H evaluation kit handle voltage connection when multiple power sources are
plugged in?

There are two different options to power the kit:

o KitProg3 Micro-B USB connector (J7)
e External DC supply via VIN connector (J6)

The voltage from each of the sources is passed through ORing diodes that supply VCC_IN.

2. What are the input voltage tolerances? Is there any overvoltage protection on this kit?
Input voltage levels are shown in Table 9:

There is no overvoltage protection on this kit.

Table9 Input voltage levels
Supply Typical input voltage Absolute max
USB Micro-B connector (J7) 45Vto5.5V 5.5V
VIN connector (J6) 5Vto12V 18V

3. Why is the voltage of the kit restricted to 3.3 V? Can’t it drive external 1.8 V interfaces?

TRAVEO™ T2G-B-H MCU is not meant to be operated at voltages less than 2.7 V. Powering the TRAVEO™ T2G-B-H
MCU to lower than 2.7 V will stop the chip being powered. It is recommended to power the TRAVEO™ T2G-B-H
MCU at3.3Vor5V.

4. lamunable to program the target device.

e Check J10 to ensure that the jumper shunt is placed.

e Make sure that no external devices are connected to the external programming header J16 or J17.

e Update your KitProg3 version to the latest one using the steps mentioned in the KitProg3 user guide.

5. Can | power the kit using external program/debug headers J16 and J17?

No, this is not possible in this board by default. The target MCU is powered by on-board regulators only and
therefore, one of the two main sources (J7 and J6) must be present. There is a protection circuit that prevents
reverse voltage from VTARG_Debug to VTARG. Therefore, the board cannot be powered through J16 and J17.
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VTARG_REF Reverse Voltage Protection
VTARG_REF VTARG_DEBUG
R93 0 OHM
DNI
o M s
J‘_l Q7 VTARG REF. Voltage
_ DMG2301L-7
Qsa 42 - 5 ¥ oss 1270
~1 BCMB57BV, 115 BCMB57BY, 115 ™ VTARG VTARG_REF
© ™ U15
?(JBSK ! IN ouTt 4
3 C184
EN 2o
R98 R99 R100 c109 clez B v
10K 10K 0.1uF ——0.1uF o
100K ;E1GV l15\.‘ IP32408DNP-T1-GE4
N
Figure 48 VTARG reverse voltage protection
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5 Known Limitations
This section lists the known limitations of the TRAVEO™ T2G Body High evaluation kit.

Table 10 Limitation Information

No. Description Workaround
Do not use VCCD external power supply mode.

1 VCCD external power supply mode does not work.
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