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About this document

Scope and purpose

This document explains about the KIT_XMC72_EVK XMC7200 evaluation kit: kit operation, out-of-the-box
example and its operation, and the hardware details of the board.

Intended audience

This evaluation board is intended for all technical specialists who are familiar with connectivity and is intended
to be used under laboratory conditions.

Evaluation Board

This board is to be used during the design-in process for evaluating and measuring characteristic curves, and
for checking datasheet specifications.

Note: PCB and auxiliary circuits are NOT optimized for final customer design.

Reference Board/Kit

Product(s) embedded on a PCB with a focus on specific applications and defined use cases that may include
software. PCB and auxiliary circuits are optimized for the requirements of the target application.

Note: Boards do not necessarily meet safety, EMI, quality standards (for example UL, CE) requirements
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards
has been tested by Infineon Technologies only as described in this document. The design is not qualified
in terms of safety requirements, manufacturing and operation over the entire operating temperature
range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way which is compliant with the relevant
requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

Itis the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of non-infringement of third party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Safety precautions

Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems

Table 1 Safety precautions

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.

Caution: The evaluation or reference board is shipped with packing materials that
need to be removed prior to installation. Failure to remove all packing materials that
are unnecessary for system installation may result in overheating or abnormal
operating conditions.
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Introduction

1 Introduction

The XMC7200 evaluation kit enables you to evaluate and develop your applications using the XMC7200D
microcontroller (hereafter called
“XMC7200D”).

XMC7200D is designed for industrial applications. XMC7200D is a true programmable embedded system-on-
chip, integrating up to two 350-MHz Arm® Cortex®-M7 as the primary application processors, 100-MHz Arm®
Cortex®-M0+ that supports low-power operations, up to 8-MB flash and 1-MB SRAM, Gigabit Ethernet,
Controller Area Network Flexible Data-Rate (CAN FD), Secure Digital Host Controller (SDHC) supporting
SD/SDI0/eMMC interfaces, programmable analog and digital peripherals that allow faster time-to-market.

The evaluation boardhas a M.2 interface connector for interfacing radio modules-based on AIROC™ Wi-Fi &
Bluetooth® combos!, SMIF dual header compatible with Digilent Pmod for interfacing HYPERBUS™ memories?,
and headers compatible with Arduino for interfacing Arduino shields. In addition, the board features an
onboard programmer/debugger (KitProg3), a 512-Mbit QSPI NOR flash, CAN FD transceiver, Gigabit Ethernet
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 3.3V to 5.0V for
XMC7200D.

ModusToolbox™ software is used to develop and debug the XMC7200D projects. ModusToolbox™ software is a
set of tools that enable you to integrate these devices into your existing development methodology.

For more details on XMC7200D, refer to the application note AN234334 - Getting started with XMC7000 MCU on
ModusToolbox™ software which aids in creating a customized design using the Eclipse IDE for ModusToolbox™
software.

1.1 Getting started

The guide has the following sections:

e The Kit details chapter provides the kit .package,and board details.

e The Kit operation chapter describes the major features of the XMC7200 evaluation board and their
functionalities such as programming, debugging, the USB-UART and USB-I2C bridges.

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

e Application development using XMC7200 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 XMC7000 SDK with XMC7200D. ModusToolbox™ software, enables and
configures device resource, middleware libraries; write C/assembly source code; and program and debug
the device. The software can be downloaded from the ModusToolbox™ home page. For more details, refer
to the ModusToolbox™ software installation guide.

e There are wide range of code examples to evaluate the XMC7200 board. These examples help to familiarize
with XMC7200D, and help to create a customized design. These examples can be accessed through
ModusToolbox™ Project Creator tool. To acess the code examples, visit Infineon’s Code Example page.

! Currently there is no software support.
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1.2 Additional learning resources

Infineon provides a wealth of data at www.infineon.com/cms/en/product/microcontroller/32-bit-
industrial-microcontroller-based-on-arm-cortex-m, to select the right XMC™ MCU for the design and to to
quickly and effectively integrate the device into the design.

1.3 Technical support

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

1.4 Documentation conventions
Table 2 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 3 Abbreviations

Abbreviation Definition
ADC analog-to-digital converter
BOM bill of materials
CAN controller area network
CPU Central Processing Unit
DC direct current
ECO external crystal oscillator
ESD electrostatic discharge
ETM Embedded Trace Macrocell
FPC Flexible Printed Circuit
GPIO general purpose input/output
IC Integrated Circuit
IDE integrated development environment
loT Internet of Things
User guide 7 002-34389 Rev. *C
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Abbreviation

Definition

12C Inter-Integrated Circuit

12S inter-1C sound

JTAG Joint Test Action Group

LED light-emitting diode

LPO low-power oscillator

MAC medium access control

PC personal computer

PDL Peripheral Driver Library

POT potentiometer

QSPI Quad Serial Peripheral Interface

RGMII Reduced Gigabit Media Independent 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
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2 Kit details
2.1 Kit contents

e XMCT7200 evaluation board

e USB Type-Ato Micro-B cable

e 12V/3ADC power adapter with additional blades
e Six jumper wires (five inches each)

e Quickstart guide

A 200 @,

K17 St :‘:vd\uay;m”
e :
VORIV

Figure 1 Kit contents

For information on missing parts, go to www.infineon.com/support.

2.2 Board details
The XMC7200 evaluation board has the following features:

e XMC7200D - XMC7200D-E272K8384. See the device datasheet.

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

e 512-Mbit external Quad SPINOR flash that provides a fast, expandable memory for data and code
e KitProg3 onboard SWD programmer/debugger, USB-UART and USB-I2C bridge functionality

e A micro-B connector for USB device interface

e Selectable input supply voltages of 3.3V and 5.0 V for the XMC7200D

e Gigabit Ethernet interface

User guide 9 002-34389 Rev. *C
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e CANFDinterface

e Three user LEDs, two user buttons, and a reset button for the XMC7200D
e Apotentiometer which can be used to simulate analog sensor output

e A mode button and a mode LED for KitProg3

36 17 35 17 34 333231 3029
Y =— —
—28
3 — —=
4 ———
5 27
6
7 26
8 an———
§ — 25
24
11 T ? ] ¥ L o ———
12 e . = i L 22
I T =(Infineon sgigh =3
S KIT < F 22
Ol 3 XMC T
RN ) | | [ ,
|| ! | 11 |
15 16 17 17 18 1920 21
Figure 2 XMC7200 evaluation board - top view
The XMC7200 evaluation board has the following interfaces as shown in Figure 2
1 External power supply VIN connector (J6)
2 Power LED (LED5)
3 KitProg3 USB connector (J7)
4 KitProg3 status LED (LED4)
5 512-Mbit serial NOR flash memory (S25FL512S, U9)
6 KitProg3 programming mode selection button (SW3)
7 VBAT power selection jumper (J8)
8 XMC7200D VTARG current measurement jumper (J15)
9 XMC7200D VDDIO2 current measurement jumper (J12)
10 System power (VTARG) selection jumper (J10)
11 XMC7200D 20-pin debug and trace header (J17)*
12 XMC7200D 10-pin SWD/JTAG program and debug header (J16)
13 XMCT7200D target I/0 current measurement jumper (J14)
User guide 10 002-34389 Rev. *C
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14 XMC7200D reset button (SW1)

15 Potentiometer (R105)

16 Potentiometer connection jumper (J18)

17 XMC7200D extended I/O headers (J29, J30, J31, J32)*

18 M.2 1/0 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 XMC7200D user buttons (SW2, SW4)

23 XMC7200D user LEDs (LED1, LED2, LED3)

24 M.2 stand-off (MT1)

25 M.2 interface connector (J25)

26 XMC7200D microcontroller (XMC7200D-E272K8384 - 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/O headers compatible with Arduino Uno R3 (J3, J4)
36

KitProg3 programmer and debugger based on PSoC™ 5LP (CY8C5868LTI-LP039 - U2)

* Footprint only, not populated on the board.

** Component is located at the bottom side of the board.
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P0_0 T}~ P3.0
PO_1 — P3_1
pioy P32
P12 ] P3_3 Ne 5 — ] }- P15_2/sCL
P1_3 P3_4 ol = P15_1/SDA
P14 | piis; VIARG/ORER =1 VREFH/AREF
XRES/RESET
P20 — P3_6 GND/GND
P21 P37 V3.3/v3.3 — - P10_2/D13
P22 ] P5_0 V5.0/V5.0 — P10_0/D12
P23 | P5_1 GND/GND P10_1/D11
P24 | p5_2 GND/GND —7 P10_3/D10
P25 — P5_3 VIN/VIN — — P10_4/D9
P2_6 — P5_4 I~ P10_5/D8
P2_7 — P55
P4_0 — P30_0
P4_1 — P30_1
P4_2 P30_2
P4_3 — P30_3
P4_4 — GND
GND — GND
P6_0 P28_0
P6_1 —| P28_1
P6_4 —| P28_2
= L 7
*P6_6 —| P28_3 ::E-ZBG
P6_7 — P28_4 — P13_5/D5
P7_0 — P28_5 p13_4/D4
P75 — P28_6 P13_3*/D3
P76 P28_7 P13_2*/D2
PT_7 — P29_0 I~ P13_1%/D1
P8O — P29_1 I~ P13_0%/D0
P8_1 — P29_2 =
P82 — P29_3
P8_3 — P29_4
P8_4 — P29_5
P90 — P29_6 :
P9_1 — P29_7 |
P92 — P31_0 |
P93 — P31_1 e
GND — P31_2 ﬂ n
GHD: = G oS P14_0/A0 —| |} P12_0/A8
SMIF_VDDIO I SMIF_VDDIO P14_1/A1 . P12_1/A9
GND —{_| |~ GND P14_2/A2 P12_2/A10
SMIF_DATA7 —| SMIF_CLKN P14_3/A3 — 17— P12_3/A11
SMIF_DATAG SMIF_DATAS PL4_4/Ad | P12_a/A12
SMIF_RSTON SMIF_DATA4 P14_5/A5 P12_5/A13
SMIF_RWDS NC P14_6/A6
P14_7/A7
SMIF_VCC — SMIF_vVCC
_GND = iy ) GND_ LEGEND
SMIF_DATA3 j SMIF_CLK . )
SMIF_DATA2 —| | SMIF_DATAL . 1/0s compatible with Arduino Uno R3
SMIF_RST_L SMIF_DATAO . .
SMIF_INT_L - sMiFcs_L . Dual SMIF interface compatible with Digilent Pmod
Il xvc72000 1/0s
Note: “Not connected
Figure 3 XMC7200 evaluation board pinout
User guide 12 002-34389 Rev. *C
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Table 4 XMC7200 evaluation board pinout
Pin Primary onboard Secondary onboard Connection details
function function
XMC7200D 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.
P1[0] CAN transceiver - Connected to STB of CAN FD
standby transceiver TLE9251VSJ.
P6[2] FLASH_INT_L - Not connected
P6[3] QSPI_SCK - Connected to SCK of QSPI flash
S25FL512SAGMFMR10.
P6[5] FLASH_SS_L - Connected to CS of QSPI flash
S25FL512SAGMFMR10.
P6[6] Potentiometer (POT) Generic GPIO Remove R188 to disconnect from the
output POT_AOUT expansion header potentiometer.
(J30.7) Populate R191 to connect to expansion
header J30.7.
P6[7] QSPI flash reset Generic GPIO Connected to RESET/RFU of QSPI flash
expansion header S25FL512SAGMFMR10. Remove R140 to
(J30.9) use as GPIO.
P7[1] QSPI_IO0 - Connected to 100 of QSPI flash
S25FL512SAGMFMR10.
P7[2] QSPI_IO1 - Connected to 101 of QSPI flash
S25FL512SAGMFMR10.
P7[3] QSPI_IO2 - Connected to 102 of QSPI flash
S25FL512SAGMFMR10.
P7[4] QSPI_IO3 - Connected to 103 of QSPI flash
S25FL512SAGMFMR10.
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)
User guide 13 002-34389 Rev. *C
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Pin Primary onboard Secondary onboard Connection details
function function

P10[4] D9 - header compatible |- -
with Arduino (J3.2)

P10[5] D8 - header compatible |- -
with Arduino (J3.1)

P12[0] A8 - header compatible |- -
with Arduino (J2.2)

P12[1] A9 - header compatible |- -
with Arduino (J2.4)

P12[2] Al10 - header - -
compatible with
Arduino (J2.6)

P12[3] All - header - -
compatible with
Arduino (J2.8)

P12[4] Al2 - header - -
compatible with
Arduino (J2.10)

P12[5] Al13 - header - -
compatible with
Arduino (J2.12)

P12[6] Al4 - header - -
compatible with
Arduino (J2.14)

P12[7] Al5 - header - -
compatible with
Arduino (J2.16)

P13[0] Debug UART_RX Pin DO of connector This pin is connected to KitProg3 UART

J4.1 compatible with TX pin.

Arduino Remove R129, 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 This pin is connected to KitProg3 UART

J4.2 compatible with RX pin.

Arduino Remove R132, R142 and install R136 to
connect to Pin D1 of connector J4.2
compatible with Arduino.

P13[2] Debug UART_RTS Pin D2 of connector This pin is connected to KitProg3 UART

J4.3 compatible with CTS pin.

Arduino Remove R146 and install R150 to
connect to Pin D2 of connector J4.3
compatible with Arduino.

User guide 14 002-34389 Rev. *C
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Kit details
Pin Primary onboard Secondary onboard Connection details
function function
P13[3] Debug UART_CTS Pin D3 of connector This pin is connected to KitProg3 UART

J4.4 compatible with RTS pin.

Arduino 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)
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] 12C SDA - Common 12C | I2CSDA pinon Arduino | Remove R114 to disconnect from
SDA pin for KitProg3 header (J3.9) KitProg3 12C SDA pin.
USB-12C bridge
P15[2] 12C SCL - Common [2C | 12CSCL pinon Arduino | Remove R111 to disconnect from
SCL pin for KitProg3 header (J3.10) KitProg3 12C SCL pin.
USB-12C bridge
P16[1] Orange user LED (LED1) | Generic GPIO header Remove R104 to disconnect from the

(J32.8) orange user LED (LED1).

P16[2] Orange user LED (LED2) | Generic GPIO header Remove R107 to disconnect from the

(J32.10) orange user LED (LED2).

User guide 15 002-34389 Rev. *C
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Pin Primary onboard Secondary onboard Connection details
function function
P16[3] Orange user LED (LED3) | Generic GPIO header Remove R110 to disconnect from the
(J32.12) orange user LED (LED3).
P17[3] User button Generic GPIO header Remove R141 to disconnect
(USER_BTN2) (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
output
P21[4] User button - -
(USER_BTN1)
(Also used for hibernate
wakeup function)
P21[5] TRACEDATA [0] Generic GPIO header XMC™ MCU 20-pin ETM header J17.
(J31.22) Remove R192 and install R314 to
connect to J31.22.
P22[1] TRACEDATA[1] - XMC™ MCU 20-pin ETM header J17
P22[2] TRACEDATA [2] - XMC™ MCU 20-pin ETM header J17
P22[3] TRACEDATA [3] - XMC™ MCU 20-pin ETM header J17
P22[4] TRACE_CLOCK - XMC™ MCU 20-pin ETM header J17
P23[4] TDO_SWO - XMC™ MCU 10-pin SWD/JTAG interface
J16 /20-pin ETM header J17
P23[5] TCK_SWCLK - XMC™ MCU 10-pin SWD/JTAG interface
at J16 /20-pin ETM header J17
P23[6] TMS_ SWDIO - XMC™ MCU 10-pin SWD/JTAG interface
at J16 /20-pin ETM header J17
P23[7] TDI - XMC™ 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 Serial
Memory Interface (SMIF) CLK signal.
P24[2] SDIO_CLK_LT Serial Memory Interface | Connected to M.2 WL SDIO_CLK signal
SMIF_RWDS_LT signal | via U25 level translator.
Remove R301 resistor and install R149
resistor to connect to Serial Memory
Interface (SMIF) RWDS signal.
P24(3] SDIO_CMD_LT Serial Memory Interface | Connected to M.2 WL SDIO_CMD signal
SMIF_CS_L_LT signal via U25 level translator.
User guide 16 002-34389 Rev. *C
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Pin Primary onboard Secondary onboard Connection details
function function
Remove R300 resistor and install R152
resistor to connect to Serial Memory
Interface (SMIF) CS signal.
P24[4] SMIF_RST_L_LT - Install R154 resistor to connect to Serial
Memory Interface (SMIF) RST signal.
P25[0] SDIO_DATAO_LT Serial Memory Connected to M.2 WL SDIO_DATAOQ
Interface(SMIF) DATAO | signal via U25 level translator.
signal Remove R296 and install R157 resistor
SMIF_DATAO_LT to connect to (SMIF DATAO signal.
P25[1] SDIO_DATAL_LT Serial Memory Interface | Connected to M.2 WL SDIO_DATA1
DATAL1 signal signal via U25 level translator.
SMIF_DATAL_LT Remove R297 and install R160 resistor
to connect to SMIF DATAL signal.
P25[2] SDIO_DATA2_LT Serial Memory Interface | Connected to M.2 WL SDIO_DATA2
DATA2 signal signal via U26 level translator.
SMIF_DATA2_LT Remove R298 and install R162 resistor
to connect to Serial Memory Interface
(SMIF) DATA2 signal.
P25(3] SDIO_DATA3_LT Serial Memory Interface | Connected to M.2 WL SDIO_DATA3
DATA3 signal signal via U26 level translator.
SMIF_DATA3_LT Remove R299 and install R164 resistor
to connect to Serial Memory Interface
(SMIF) DATA3 signal.
P25[4] WL_HOST_WAKE_LT Serial Memory Interface | Connected to M.2 WL_HOST_WAKE
DATA4 signal signal via U28 level translator.
SMIF_DATA4_LT Remove R167 resistor and install R170
to connect to Serial Memory Interface
(SMIF) DATA4 signal.
P25(5] WL_DEV_WAKE_LT Serial Memory Interface | Connected to M.2 WL_DEV_WAKE signal
DATAS signal via U28 level translator.
SMIF_DATAS_LT Remove R173 resistor and install R176
to connect to Serial Memory Interface
(SMIF) DATAS signal.
P25(6] WL_REG_ON_LT Serial Memory Interface | Connected to M.2 WL_REG_ON_3V3
DATAG signal signal via U29 level translator.
SMIF_DATA6_LT Remove R179 resistor and install R182
to connect to Serial Memory Interface
(SMIF) DATAG signal.
P25[7] SMIF_DATAT_LT - Install R185 resistor to connect to Serial
Memory Interface (SMIF) DATAT signal.
P26]0] ETH_REF_CLK - The Ethernet signals are connected to
P26[1] ETH_TX_EN_CTL - UZZA Ethe{’net PHY transceiverin RGMII
P26[2] ETH_TX_CLK _ configuration mode.
User guide 17 002-34389 Rev. *C
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Pin Primary onboard Secondary onboard Connection details
function function

P26[3] ETH_TX_DO -

P26[4] ETH_TX_D1 -

P26[5] ETH_TX_D2 -

P26[6] ETX_TX_D3 -

P26[7] ETH_RX_DO -

P27[0] ETH_RX_D1 -

P27[1] ETH_RX_D2 -

P27[2] ETH_RX_D3 -

P27[3] ETX_RX_DV_CTL -

P27[4] ETH_RX_CLK -

P27[5] ETH_MDIO -

P27[6] ETH_MDC -

P27[7] ETH_RST -

P32[0] BT_UART_RXD_LT - Connected to M.2 radio module
connector pin BT_UART_TXD via level
translator U30.

P32[1] BT_UART_TXD_LT - Connected to M.2 radio module
connector pin BT_UART_RXD via 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_3V3 via
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_3V3 via
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 pins

BT_UART_TXD | UART interface with the | UART interface with Remove R265 to disconnect from

host MCU (XMC7200D) | KitProg3 XMC7200D UART Rx.
Remove R69 to disconnect
WL_UART_TX.
User guide 18 002-34389 Rev. *C
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Pin Primary onboard Secondary onboard Connection details
function function
Populate R66 to connect to KitProg3
Secondary UART Rx.
BT_UART_RXD | UART interface with the | UART interface with Remove R266 to disconnect from
host MCU (XMC7200D) | KitProg3 XMC7200D 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 | UART interface with Remove R267 to disconnect from
host MCU (XMC7200D) | KitProg3 XMC7200D UART RTS.
Populate R71 to connect to KitProg3
Secondary UART RTS.
BT_UART_RTS | UART interface with the | UART interface with Remove R268 to disconnect from
host MCU (XMC7200D) | KitProg3 XMC7200D UART CTS.
Populate R73 to connect to KitProg3
Secondary UART CTS.
BT _12S_SCK 12S serial clock - -
BT _12S_WS 12S serial word select - -
BT_I2S_OUT I2S serial data out - -
BT_I2S_IN I2S serial datain - -
BT_lO_2 Bluetooth® GPIO - -
BT _10_3 Bluetooth® GPIO - -
BT _10_4 Bluetooth® GPIO - -
BT_IO_5 Bluetooth® GPIO - -
BT_IO_6 Bluetooth® GPIO - -
BT_IO_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 | - -
_ALT ON pin
M2_SCL [2C SCL pin - -
M2_SDA [2C SDA pin - -
User guide 19 002-34389 Rev. *C
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3 Kit operation

3.1 Theory of operation

The XMC7200 evaluation board is built around XMC7200D. For more information on device features, see the
device datasheet.

XMC7200
MXS40-HT SWa/ETM/ITM/CTT SWJ/MTB/CTI
Arm® Cortex®- M7 eCT FLASH SRAMO || SRAML | | SRAM2 | [z 5fe ofs = CRYPTO Arme ROM
350 MHz 8384 KB Code-flash 512 KB 256 KB 256 KB agleo :’3'. S AES,SHA,CRC, Cortex® -M0+ 64 KB
+256 KB Work-flash $2(E (5| | mricRsace T
System resources (Sf”/’l\)JPD IEKB | 16| KB T 8KB S Sy R S0 i CEEFE= - =
o AHBP |_WiC,MPU,AX | AHBS FLASH Controller Controller Controller Controller Initiator/MMIO MUL, NVIC, MPU ROM Controller
Power
Smtat T it T T T T T T T i il 1L 3T
POR_[_BOD | System Interconnect (Multi Layer AXI/AHB, IPC, MPU/SMPU) |
I 17 i3
PWRSYS-HT ii
DO ){ [Cpak ] Peripheral Interconnect (MMIO,PPU) ‘
o
4
Clock Control ii =
2xIL0_|__WDT Prog. = o3
MO ECO S 53
FLL CsV Analog - - 8 8= «
4xPLL SARADC S el |z = _ _ o < B od | |2
(12-bit SR N RS Scll|Bel 28] 120 o R |52%1184
Rezet = SZ| 55 g5 g2| 33 83| & zm| [GB2l|e2
o =g| |12 o 8l leel |z =] |52 % sl |22 5|20
@ s5ll8 s3llsallzz| |am A H oR® M| [z
1% ol |= 2P| | Z3w| |3 T L=z ) ot 8 s
Test o FRARER 3 g g3l |s 2 g3
= ERANE ° g 3 ||sd
© -
@
L L | I IS S I Ny g
SARMUX K [ K [ 7y -
9 ch
7'y % & " .
v v y v A ¢ ¢ ¢
Power Modes High-speed I/O Matrix, Smart I/O, Boundary scan ]
Active/Sleep v 5xsmart 10
L°W9P:W6m“"’e/5'eep [ Up to 187X GPIO_STD4x GPIO_ENH, 20xHSIO_STD ]
Hibernate 1/0 Subsystem
Figure 4 XMC7200D block diagram
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KIT_XMC72_EVK XMC7200 evaluation kit functional block diagram ‘ Loaded parts No load parts ‘

10-pin 20-pin

Reset
TAG/ETM
SWD/JTAG JTAG/ button

ECO
(16 MHz)

Mode

Status LED switch

Header Header

A
Y

wco
(32.768 KHz2)

PSLP_VDD

12C Potentiometer

UART TX, RX

Headers
compatible with
Arduino

Expansion
Headers
User buttons
(x2)

P5LP_VDD VTARG_REF
Level

Translator

KitProg3
(PSoC™ 5LP) UART

RTS,CTS

P5LP_VDD XMC7200D
(target device)

KitProg3 USB
(Micro-B)

Level
Translator

(4-wire)
User LEDs (x3)

KP_VBUS

(4-wire) CAN FD
interface
BT_UART (41/0s

SDIO(61/0s,
Level
- {i 7] g4 Control (61/0s)

M.2 connector ERVGGRV:7N) VCC_M2

m Gigabit
Ethernet PHY
m_ Interface

Figure5 Block diagram of XMC7200 evaluation board

WL_UART

Voltage KitProg3 (2-wire)
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XMC7200 evaluation board details
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Figure 6 XMC7200 evaluation board - top view
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Figure 7 XMC7200 evaluation board - bottom view
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The XMC7200 evaluation board has the following peripherals.

Table5 Peripheral details
Sl. No. Peripheral Description

1. External power supply VIN Connect to an external 12V/3A DC power adapter.

connector (J6) For information about the DC adapter (SM136-12-V-P5
from CUI, Inc.) included with the kit, see the
manufacturer’s website.

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 (LEDA4) Indicates the status of KitProg3. For details, see the
KitProg3 user guide.

5. 512-Mbit serial NOR flash memory Connected to the serial memory interface (SMIF) of the

(S25FL512S - U9) XMC7200D. The 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
is provided from the XMC7200 evaluation kit, which is
3.3V/3.6 V selectable depending on the M.2 radio module
being used.

8. XMC7200D VTARG current Connect an ammeter to this jumper to measure the

measurement jumper (J15) current consumed by the XMC_VDD power domain of the
MCU.

0. XMC7200D VDDIO2 current J12 connects MCU VDDIO2 to XMC_VDD which is outcome

measurement jumper (J12) from J10 (VCC_3V3 or VCC_5V0) power supply selection.

10. System power (VTARG) selection J10 is a three-pin voltage selection header to select

jumper (J10) between VCC_3V3 or VCC_5V0 voltages.

11. XMC7200D 20-pin debug and trace Connect to an Embedded Trace Macrocell (ETM)-

header (J17) compatible programmer/debugger. This is not loaded by
default.

12. XMC7200D 10-pin SWD/JTAG This 10-pin header allows you to program and debug the

program and debug header (J16) XMC7200D using an external programmer such as
MiniProg4.

13. XMC7200D target 1/O current Connect an ammeter to this jumper to measure the

measurement jumper (J14) current consumed by the XMC™ MCU 1/0 (VDDIOL1,
VDDIO3, and VDDIO4).

14, XMC7200D reset button (SW1) Resets XMC7200D. It connects the XMC7200D reset (XRES)
pin to ground.
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Sl. No. Peripheral Description
15. Potentiometer (R105) 10-kQ potentiometer connected to XMC7200D pin P6[6].
It can be used to simulate a sensor output to XMC7200D.
16. Potentiometer connection jumper Connects the XMC7200D VDDA supply to the
(J18) potentiometer.
17. XMC7200D extended I/O headers These headers provide connectivity to XMC7200D GPIOs
(J29, J30, J31, J32) 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 XMC7200D 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 is provided from the XMC7200 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 though the VIN input.
20. Analog-IN header compatible with Bring out pins from XMC7200D to interface with shields
Arduino Uno R3 (J2) compatible with Arduino. Some of these pins are
multiplexed with onboard peripherals and are not
connected to XMC7200D by default. For detailed
information on how to rework the kit to access these
pins, see Table 4.
21. SMIF dual header compatible with The connectors designed as per SMIF dual header
Digilent Pmod (J21, J22) compatible with Digilent Pmod to validate
HYPERFLASH™ memory interface. These connectors are
not populated by default.
22. XMC7200D user buttons (SW2, Provide an input to XMC7200D. Note that by default the
SW4) button connects the XMC7200D pin to ground when
pressed, so you need to configure the XMC7200D pin as a
digital input with resistive pull-up for detecting the
button press. SW2 button also provide a wakeup source
from hibernate mode of the device.
23. XMC7200D user LEDs (LED1, LED2, The user LEDs can operate at the entire operating voltage
LED3) range of the XMC7200D. The LEDs are active LOW, so the
pins must be driven to 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. XMC7200D Microcontroller XMC™ MCU device used on the kit.
(XMC7200D-E272K8384 - U1)
27. VBAT current measurement jumper | Connect an ammeter to this jumper to measure the
(J28) current consumed by M.2 module.
28. RJ45 Gigabit Ethernet connector RJ45 ethernet connector port to connect kit to the
(J23) Ethernet network.
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29. Ethernet physical layer (PHY) Ethernet PHY
transceiver (U22)
30. 25-MHz crystal for Ethernet Oscillator for Ethernet PHY
transceiver (Y3)
31. 125-MHz crystal for Ethernet Oscillator for Ethernet PHY
transceiver (Y4)
32. CAN FD resistor termination Install a jumper to enable the termination resistor for

jumper (J20)

another 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.

33. CAN FD interface connector (J19) Connector to connect kit to the CAN / CAN FD network.
34, CAN FD transceiver CAN FD transceiver
(TLE9251VSJ - U8)
35. Digital I/O headers compatible Bring out pins from the XMC7200D to interface with
with Arduino Uno R3 (J3, J4) shields compatible with Arduino. Some of these pins are
multiplexed with onboard peripherals and are not
connected to the XMC7200D by default. For detailed
information on how to rework the kit to access these
pins, see Table 4.
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 a
SWD programmer, debugger, USB-I12C bridge, and USB-
UART bridge. For more details, see the KitProg3 user

guide.

See “Hardware functional description” on page Error! Bookmark not defined. for details on various
hardware blocks.
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3.2 M.2 wireless connectivity module
Note: Supporting software and the code examples will be available in future.

The XMC7200 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 XMC7000 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 requires an external antenna.

This kit has been verified for Wi-Fi functionality with the following M.2 modules from Embedded Artits:
e 1YN M.2 module (with CYW43439 chipset)
e 1LV M.2 module (with CYW43012 chipset)

Note: Currently, support for the Bluetooth® functionality of these modules is not verified.

Note: WL Host Wake and Bluetooth® Host Wake functionality are not available in this kit.

3.3 Board support package (BSP) selection

The XMC7200 evaluation kit comes with a KIT_XMC72_EVK board support package 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.

34 KitProg3: onboard programmer/debugger

The XMC7200 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. The 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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Figure 8 Connect USB cable to USB connector on the board

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

workspace.

a) Click on New Application from Quick Panel.

“=Variables % Expressi... e 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

S

«

~ Launches

Figure 9 Create new application
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b) Select the BSP in the “Choose Board Support Package” window and click Next.

infineon

Choose Board Support Package (BSP) - Project Creator 2.0 - O x
PP g il
Settings  Help
Source Template
Enter filter text Browse... = EIT XMC72 EVK
= - - The KIT_XMC72_EVK, a 272-pin evaluation board is based on the XMC7000 family of devices. XMCT000 MCU is designed for industrial applications.
Kit Name MCU/S0C/SIP The evaluation board carries a XMC7000D microcontroller, a M.2 interface connector for interfacing radie modules based on AIROC™ Wi-Fi and
AIROC™ Bluetooth ® BSPs Blueteoth® combos (currently not supported), SMIF dual header compatible with Digilent Pmod for interfacing HYPERBUS™ memories (currently
AIROC™ Connectivity BSPs not supported), and headers compatible with Arduine for interfacing Arduino shields. In addition, the board features an on-board programmer/
PSOC™ 4 BSPs debugger (KitProg3), a 512-Mbit Q5PI MOR flash, CAN FD transceiver, Gigabit Ethernet PHY transceiver with RJ43 connector interface, a micro-B
- connector for USE device interface, three user LEDs, one potentiometer, and two push buttons. The beard supports operating voltages from 3.3 V
PSeC™ 6 ESPs to 5.0V for KMCT000D device,
TRAVEQ™ BSPs ' ' '
USB BSPs Kit Features:
v AMCT BSPs * XMC7200D-E272K8384 8MB Flash 272-pin BGA devi
EVAL_GEDLT141_FOC_35H  XMC1404-QD64x0200 it ash=lopin vice '
EVAL 6EDL7141 TRAP 15H  XMC1404- Q0640200 *Programming interface (Arm® Standard JTAG, Cortex Debug + ETM with Arm® ETM Mictor)
- C- - -Q064x * Reset control with manual reset switch and voltage supervision
EVAL_IMDTO0A_FOC_35H  IMDT01A-C064x128 (X * Gigabit Ethernet interface
KIT_XMC_PLT2GO_KMC4200 XMC4200-Fodx 256 * CAN FD interface
KIT_XMC_PLT2GO_XMC4400 XMCA400-F100e512 * .2 interface connector to connect radic moedules based on AIROC™ Wi-Fi & Bluetooth® combos (currently not supported)
KIT_¥XMC11_BOOT 001 KMC1100-T038x0064 *512-Mbit external Quad 5P| MOR Flash that provides a fast, expandable memory for data and code
KIT_XMC12_BOOT_001 XMC1200-TD38x0200 ‘i\tProg} lgn-bnan:l S\'\;D plljrggrdammef_«'de;ugger, USB-UART and USB-12C bridge functionality
~ * A micro-B connector for evice interface
Eg’imgi’ggg’ggl imgig‘i 20033:00?000 * Selectable input supply voltages of 3.3 V and 5.0V for the XMCT000D device
= - = B * ® Three user LEDs, two user buttons, and a reset button for the XMCT000D device
KIT_XMC43_RELAX ECAT V1 XMC4300-F100x256 * A potentiometer which can be used to simulate analog sensor output
KIT_XMC45_RELAX_V1 XMC4300-F100%1024 * A mode button and a mode LED for KitProg3
KIT_XMC47_RELAX V1 KMCATO0-F144x2048 Kit Contents:
KIT_XMC48_RELAX_ECAT V1 XMC4800-F144x2048 T L-ontents:
KIT_XMCT72_EVK KMCT200D-E272K8384 *AMCT7200 E\'E|uat_\0n board
XMC-GENERIC XMC 1404- (10640200 *USB Type-A to Micro-B cable ]
*12V/3A DC power adapter with additional blades
* Six jumper wires
* Quick start guide
< >
Summary:
BSP: KIT_XMCT72_EVK
Press "Next" to select application.
Mext > Close
Figure 10 Board Support Package in the new application window
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c) Selectthe application in the “Select Application” window and click Create.

[ Select Application - Praject Creator 2.0 - m} x
Settings  Help

Application(s) Root Path: |C:.stErsfmtwftEst Browse...

Target IDE: Eclipse IDE for ModusToolbox™

Search.. | Frrieo A= = This example is the cut-of-the-box (O0B) demo project for the KIT_XMCT2_EVK XMCT200 evaluation kit which includes - Hello
= world, PWM square-wave output, GPIO interrupt, SAR ADC basics, XMC™ MCU power modes, QSPI memory read/write, and

CAM FD loopback code examples,

TemplateApp\i(atior; Mew Application Mame
Connectivity For more details, see the README on GitHub.
~  Getting Started
[ Empty App
[ FreeRTOS Blinky
[ Hello World
[J Multicore Empty App
O Switching Power Modes

AMCT000 008 Dermo ([INGEENGEEIOED |

Peripherals

Summary:

B5P: KIT_XMCT2_EVK

Template Application(s): XMC7000 OOB Demo
Application(s) Root Path: Ci/Users/mtw/test

Press "Create” to create the selected application(s).

< Back Create Close
@
Figure 11 Select application window
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4. To build and program a XMC7200D 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.

lQuick Panel I“:Variables % Expressions “e Breakpoints =
Eclipse IDE for ~

ModusToolbox™

~ Start

= New Application

= Import Existing Application In-Place
@ Search Online for Code Examples

@ Search Online for Libraries and BSPs
& Training Material

& Refresh Quick Panel

~ XMC7000 OOB Demo (APP KIT XMC72 EVK)
A Build Application
7 Clean Application
~ Launches
O xMC7000 O0B Demo Program AEE\icaﬁon JLink
l o XMC7000_00B_Demo Program Application (KitProg3_MiniProg4)
XMC7000_00B_Demo Debug Mu\tEore (JLink)

B XMC7000_00B_Demo Debug MultiCore (KitProg3_MiniProg4)
A Generate Launches for XMC7000_0O0B_Demo

Figure 12 Programming in the ModusToolbox™ software

5. ModusToolbox™ software has an integrated debugger. To debug a XMC7200D 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.

k=l Quick Panel [§*- Variables “ Expressions e Breakpoints ==
clipse IDE for "

ModusToolbox™

~ Start

New Application

= Import Existing Application In-Place
@ Search Online for Code Examples

# Search Online for Libraries and BSPs
& Training Material

A Refresh Quick Panel

~ XMC7000_00B_Demo (APP_KIT_XMC72_EVK)

A Build Application

# Clean Application

~ Launches

[H] XMC7000_O0B_Demo Program Application (JLink)

o XMC7000_O0B_Demo Program Application (KitProg3_MiniProg4)
B XMC7000 OOB Demo Debuﬁ MultiCore (JLink

% XMC7000_00B_Demo Debug MultiCore (KitProg3_MiniProg4)

-
N Generate Launches for XMC7000_OOB_Demo

Figure 13 Debugging in the ModusToolbox™ software
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3.4.1.1 Using the OOB example - XMC7000 MCU: OOB demo

The XMC7200 evaluation board is by default programmed with the code example: XMC7000 MCU: OOB demo.
The steps explain how to use the example. For a detailed description of the project, see the example’s
README.m(d file in the GitHub repository. The README.md file is in the application directory once the
application is created.

Note: At any point of time, if you overwrite the OOB demo example, you can restore it by programming the
XMC7000 MCU: OOB demo.

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

7. Open aterminal program and select the KitProg3 COM port. Set the serial port parameters to 8N1 and
115200 baud.

8. Press the reset button (SW1) on the board,andconfirm that terminal application displays the code example
title and other text as shown in Figure 14.

KIT_HMC?2_EUK — Running the out—-of-the-box (00B> demo project »x=

Enter an option from 1 — 7 to run the selected demo:

1. Hello world
2. PUM square—wave output
3. GPIO interrupt
4. SAR ADC hasics
5. AMC{TM> MCU power modes
6. QSPI memory read/write
. CAN FD loopback
For more projects visit our code examples repositories:
https://qithub.con/Infineon/Code—Examples—for—ModusToolbox—Sof tuare
For detailed steps refer to the README document

Running Hello world demo eae00000000006606%
ello Worldt*?
Press the Enter key to pause or resume blinking the user LED. Alternatively.
1se either USER BIN1 or USER BIN2 to pause or resume the blinking.

Figure 14 0O0B demo project message in the terminal

9. Confirm that the kit LEDs blinks at 1 Hz in a sequence.

10. If the Enter keyis pressed, the LEDs stops blinking,and the terminal displays the message “LED blinking
paused”.

11.If the Enter key is pressed again, the LEDs resumes blinking at 1 Hz and the message displayed on the
terminal is updated to “LED blinking resumed”. Alternatively, USER BTN1 or USER BTN2 can be used to
pause or resume the blinking.

12. Follow instructions on the serial terminal to run other demos.
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3.4.2 USB-UART bridge

KitProg3 on the XMC7200 evaluation board can act as a USB-UART bridge.

The UART RX and TX pins of KitProg3 are connected to the XMC7200D UART pins as follows:

(infineon

KitProg3 XMC7200D device
RX
KP_UART 1 _TX » P13[0]
TX
KP_UART_1_RX P13[1]
CTS
KP_UART_1_RTS y P13[3]
USB KP_UART 1_CTS RTS | p13[2]

Figure 15 UART connection between KitProg3 and XMC7200D

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 on the board by default. See section 4.2.5 Serial
interconnection between PSoC™ 5LP and M.2 interface 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

KP_UART_2_TX

usB KP_UART_2_RX

KP_UART 2_CTS

KP_UART_2_RTS

v

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

BT_UART_RXD

BT_UART_TXD

BT_UART_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-12C bridge

The KitProg3 can function as a USB-12C bridge and communicate with an 12C master such as Bridge Control

Panel (BCP). The 12C lines on the XMC7200D are hard-wired on the board to the I12C 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-I2C functionality, see the KitProg3 user guide.

VTARG_REF

R121 R123
4.7K 4.7K

KitProg3 XMC7200D device
KP_I2C_SCL SCL p1s[2]
UsB KP_I2C_SDA SDA| pys(1)
Figure 17 12C connection between KitProg3 and XMC7200D
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4 Hardware

4.1 Schematics

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

4.2.1 XMC7200D (U1)

XMC7200 is a family of XMC7000 MCUs with industrial applications. XMC7200 has two Arm® Cortex®-M7 CPUs for
primary processing, and an Arm® Cortex®-M0+ CPU for peripheral and security processing. These devices
contain embedded peripherals supporting CAN FD and Gigabit Ethernet. XMC7200 devices are manufactured on
an advanced 40-nm process. XMC7200 incorporates Infineon’s low-power flash memory, multiple high-
performance analog and digital peripherals, and enables the creation of a secured computing platform.

For more information, see the XMC7200D datasheet.

XMC7200D Device I/O Signals
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XMC7200D Device Power
VDDD 16
F8 AL
TPag O HT3 | VDDD1 VSSD1 [ATE
J13-| VDDD2 VSSD2 [pg
KI3 | VDDD3 VSSD3 &7
TI3| VDDD4 VSSD4 [G12
NTI| VDDD5 VSSD5 [Hg
VDDA VDDD6 VSSD6 ["HI0
T L6 VSSD7 [FHIT
P49 O VDDA VSSD8 g
VDDIOL F9 VSSD9 [MJ10
VDDIO_1 1 VSSD10 |11
VDDIO_1_2 VSSD11 [J15
VDDIO2 VDDIO_1 3 VSSD12 [
N8 VSSD13 [ Ko
VDDIO_2 VSSD14 [RIT
VDDIO3 H6 VSSD15 M7
VDDIO_3 1 VSSD16 [z
2 VSSD17 [R5
VDDIO4 N9 VSSD18 ["R14
VDDIO_4_1 VSSD19 VT
VDDIO_4_2 VSSD20 [v1g
QO TP18 VSSD21
DNl VCCD 7
F6
VCCD1 L1
vCceD2 VSSD_1 :
VCCD3 vssD 21 XMC7200D Device Power
bRV VOUT. VCCD4 VSSD_2 2
YOI g XMC_VDD g1 vDDD
DRV_VOUT L8
VDDA VREFH Q TP19 VSSA c107
DN H8 10uF
DN VSSIO_3_1 [78 w oy
VREFH VSSIO_3 2 ;l;
3 DNI
R74 0 OHM VRERL o
VSSIO_4_1 [T VDDA
VSSIO_4_2 FB2
R80 0 OHM XMC7200D-E272K8384 =i c108
= N 1K 10uF
25V
= DNI
Decoupling Capacitors
VDDD VDDIO1 VDDIO2
T . . . . T . . T
c79 c81 c82 cs3 c84 c8s c86 c87 ces | cs89 C90 co1
10uF . 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 1uF 0.1uF 0.1uF | 0.1uF 1uF 0.1uF
10v 16V 16V 16V 16V 16V 25v 16V 16V 16V 25v 16V

<

DDA

N

VDDIO4

0.1uF 0.1uF 0.1uF 0.1uF 2.2uF 0.1uF 1uF
16V 16V 16V 10v 16V 25V

O

8
i

O

8

=
c96 lcm l

VDDD

_| c102 c103

Pass Transistor

R84
DRV_VOUT, 0 OAM

10nF
1uF 0.1uF 50V
25V 16V

% _;_ ZXTB49KTC
— EXT_PS_CTLOK:
[—J vceD
€105 C106 EXT_PS_CTL1 <<
2.2uF 0.1uF
Tov v 10uF
ull ;;mv
VDDIO_3V3 VDDIO1 XMC_VDD vDDIO2
IP50
dR77__ A 0 OHM DNI dR78 A0 OHM
DNI
vDDIO3 O Tp51
4R8L . A 0 OHM J DNI ~
VvDDIO4 O Tps52
R295 s A00HM T | DNI e
N HDR 2
Figure 18 XMC7200D
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4.2.2 M.2 interface connector (J25)

The M.2 E-key connector adds radio connectivity to XMC7200D as required. The M.2 E-key radio module,
compatible with Infineon M.2 connector pin mapping, can be interfaced to the XMC7200 evaluation kit using
SDIO for WLAN and UART for Bluetooth®. The VBAT supply for the module is provided from the XMC7200
evaluation kit (3.3V/3.6V, selectable based on the M.2 radio module). Refer to the appropriate M.2 radio
module datasheet for the valid operating voltage.

Suitable level translators have been added in between the XMC7200D device and the M.2 connector to match
the module I/0 voltage level between VBAT and VCC_M2.

Table6 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

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 7.

Table 7 Pin mapping for Sterling LWB5+ M.2 module from Laird Connectivity

Signal name Infineon M.2 connector pin Laird M.2 connector pin
(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.

vee_m2 M.2 Interface Connector
7 10_DATAQ
7 T0_DATAL 25
7 DIO_DATAZ
TO_DATA3 13 22
; o CnD SDIO_DATAXK T5-{ WL_SDIO_DATAO BT_UART DO [-37—»BT_UART_TXD
7 B0 CLK SDIO_DATAIKK T7-| WL_SDIO_DATAL BT_UART_RXD fg5—<<BT_UART_RXD
SNT SDIO_DATAX: To—| WL_SDIO_DATA2 BT_UART_CTS [gg—BT_UART_CTS
47K SDIO_DATAZX TT| WL_SDIO_DATA3 BT_UART_RTS [———BT_UART_RTS
I SMWL_REG_ON_3v3 SDIO_CMDS; g WL_SDIO_CMD 20
o SDIO_CLKY»—————— WL_SDIO_CLK BT_HOST WAKE [—q7———»BT_HOST WAKE 3v3
S PBT_REG_ON_3v3 21 BT_DEV_WAKE f5z7—<<BT_DEV_WAKE
WL_HOST_WAKE{{————F¢5— WL_HOST_WAKE_L ‘BT_REG_ON f———<BT_REG_ON_3V3
WL_DEV_WAKE > WL_DEV_WAKE 8
WL_REG_ON_3V3), WL_REG_ON BT_I25_SCK TP36
68 BT 125_WS P37
WL_UART_TX{————5 WL_UART_TX BT_I12S_OUT P38
WL_UART_RX; WL_UART_RX BT_I2S_IN TP39
TP46 Q——————— GPIO1/WL_UART_RTS 59
TP47 OQ——————— WL_REG_ON_ALT BT_10_2 TP40
46 BT_I0_3 P41
X781 WL_ITAG_TCK BT_I0_4 TP42
BT_DEV_WAKE_LAI} X7 WLITAG_TMS BT 105 P43
X201 WL_JTAG_TRST BT_IO_6 P44
WL_JTAG_TDI BT_I0_7 P45
2 WLITAG_TDO Lpo N 3L LPOOUT VBAT
X—37% PCIE_RDP 2
X—21% PCIE_RDN WL_VBAT_1 7
X3 PCIE_TDP WL_VBAT_2 [77 vee M2
%77 PCIE_TDN WL_VBAT 3 [77
X—7g% PCIE_REFCLKP WL_VBAT_4
X—57% PCIE_REFCLKN 64
R30: UD,\?IHM SPWL_DEV_WAKE X573 PCIE_PERST_L WL_VDDIO fes 33.””
%55 PCIE_CLKREQ_L.
P32_7y>—4 R3O |03r\?|HM SHBT_DEV_WAKE_LAI %~ PCIE PME L GND_1
M2_SCL 60 GND_2
w2 scL scL GND 3 VBAT  VCC_M2
Port_[IFX M.2 function |Laird M.2 function lg SDA gmg—g
P25_5 wi_DEV_waAKE - TPs20—BNL— Uss_op GND 6 S B
P32_5BT_DEV_WAKE |WL_DEV_WAKE USB_DN gmg{z 16V 16V
P32_] - BT DEV WAKE (R303) TP340-BNL 24 eo1 ¢ M.2 E-Key GND_9 NI
LED2_L GND_10
GND_11

8038402-67GO0EST
Note: Populate R303 only when using Laird M.2 interface
with 3.3V tolerance for BT_DEV_WAKE signal.

While populating R302 make sure that R173 is depopulated. Note: When R252 is populated, make sure that jumper shunt on J27 is removed.
. Load Switch
M.2 I/0 Power Selection Jumper
VDDIO3 VCC_VDDIO3 VCC_1v8 VBAT  VCC_VDDIO3 vCce_M2
T 27
R258 0OHM | R259 0 OHM 1l oot 14 P58
DNl DNl é R Onboard LPO
[=]
ol 2 NEN 22 c185 VCC_VBAT
] oo 0.1uF o X8 o o out
u] 50V | © LPO OUT
27 c186 VDD OUT
v HDR 3 L8V . —0.1uF SIP32408DNP-T1-GE4 C170 G N
. E 5 50V 1uF
. . GND NC [—X
Note: Default jumper setting is set to 1.8V. 16V ?
X SIT1533AI-H4-DCC-32.768E
Do not remove jumper shunt when powered. 32.768KHz

M.2 I/O Voltage Level Translators

VDDIO3 vcec_M2 VDDIO3

c171] [1uE c172| [1uE c180] [1uFE
16V v2s 16V 16V y20
11 1 11
vee VL vee VL
7 5 7 5
SDIO_CLK_LT $——¢1 /0 vcea 1/0 VL4 ——SDIO_CLK WL_REG_ON_LT $>——¢ 1/0 vcca 110 VL4 [——IWVL_REG_ON_3v3
VBAT  spio_cMD_LTK¢SS——— 1/0 vEca 10 VL3 [-g——<KSDIO_CMD BT REG_ON_LT 55— /0 veca 110 VL3 [-g——9BT REG_ON_3V3
SDIO_DATAO_LTKC 5»——751 1/0 VCC2 110 VL2 [———<K9SDIO_DATAD BT_HOST_WAKE_LT «R‘W—BT 110 vee2 110 VL2 |F5——<<BT_HOST_WAKE_3v3
SDIO_DATAL_LTKS>——— 1/0 VCo1 110 VL1 [F——<K556DI0_DATAL WL_HOST_WAKE_LTES2Z SO 110 VCC1 110 VL1 [F——<KWL_HOST_WAKE
12 6 12
EN GND VBAT puL EN GND
NLSX3014MUTAG NLSX3014MUTAG
VDDIO3 vee_m2 VDDIO3
€173 [1uE C174] [1uE 175 [1uE
16V v26 16V 16V v28
11 1 11
vee VL vee VL
7 5 . 7 5
SDIO_DATA2_LTK >»———p— 1/0 VCC4 110 VL4 |—<KpSDI0_DATA2 BT_DEV_WAKE_LT»»———————35 I/0 VCC4 1/0 VL4 [—2BT_DEV_WAKE
VBAT  5pI0_DATAZ_LTRESS——- 1/0 VEC3 110 VL3 -g——<RISSDIO_DATA3 WL_DEV_WAKE_LT 55— o 110 VCC3 1/0 VL3 [-g——IWL_DEV_WAKE
X—1p /0 vCC2 1o vi2 [F7—X BLHOSLWAKE,LT{(‘S’\/\/‘W 110 vCC2 110 VL2 [7——<<BT_HOST_WAKE_3v3
110 veel 110 VL1 X WL_HOST WAKE_ L=z "G o /0 Vet 110 VL1 [————<KWL_HOST_WAKE
12 6 12
EN GND VEAT EN GND
NLSX3014MUTAG NLSX3014MUTAG

VDDIOL vee_m2
ci8g) [1uE c189] [1uF
16V us0 16V
11 1
vee VL
7 5
BT_UART_TXD_LT ———g 1/0 vCC4 1/0 VL4 |—<KBT_UART_TXD
VBAT BT_UART_RXD_LT 2>——g 1/0 VCC3 1/0 VL3 [F3—22BT_UART_RXD
BT_UART_CTS_LT 170 vee2 1/0 VL2 [3——)BT_UART_CTS
BT_UART_RTS_LTK——— 1/0 vcC1 1/0 VL1 [—<KBT_UART_RTS
12
EN GND
NLSX3014MUTAG

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 XMC7200D. 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 the XMC7200D.

Visit the PSoC™ 5LP web page and see the CYS8C58LPxx family datasheet for more information.

PSoC™ 5LP based KitProg3
PSoC™ 5LP Power
P5LP_VDD
T - —<KUART_1_CTS KP_VBUS PSLP_VDD
P5LP2_0
P5LPZT R44 0 OHM
PELFZ 2 P5LP_VCCD
FELFZ 3 T
i 10 —S>UART 2_RTS
] C58 | [1uF
[1ov
SAR Bypass
Uz T(B[5[E|B2 2[R G [RB[R B[R BB BN Capacitor
OFNYFsNronsOORTETO
ERONRNEREE02055050 PELP_VDD
5 P218] 7 PO[3] 55 ART_2_TX
—2 P2[7) POLZ] (59 ZUART2.CTS
KP_RESET{( 4 P12i] PO[1] 3g P5LP_SIO_VREF
5| P12[5] PO[O] 37
& vssB P12[3] a5 ;EP_SWCLK
7 IND P12[2] 35 < SHP_swDIo
& vBOOST VSSD
9 VBAT VDDA a3
P5LP_XRES 10 | YSSD CYBC5868LTI-LPO39 VSSA 35 C67 | |1uF
P5LP_SWDIO XRES VCCA |73 | oV
P5LP SWCLK 7| P10 P15[3] 55
PELPT 7 P1[1] P15(2] 39 12C_SDA
4| P1l2] P1201] =38 [ T2C_SCC
PsLP1_a| 15 | P1[3] P12(0] 737 -
16 P104) P3[7] 35
P5LP_VDD 51 P1[s) . P3fe] g SyKP_GPIO_1
VDDIO1 A4 VDDIO3
seEREER o R B srrEsE PSLP_VDD
~7 e R S
oooooQ>>>00000000 v
P5LP_VDD LREFENRREERRRIB SR P5LP_VCCD
SSKP_GPIO_0
UART_1_RTS {(—s5 v SENSE '
ﬁ:;.}riﬂ*;;é < VTARG _MEAS
KP USB OF R52 22 0AM 1% | C68 | | 1uF
KPUISE DM R4 220HM 1 1MoV
T Del-Sig Bypass Capacitor <I}
(UART 2 RX

PSLP_VDD Decoupling Capacitors

Figure 20 PSoC™ 5LP-based KitProg3 (U2)
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4.2.4 Serial interconnection between PSoC™ 5LP and XMC7200D

infineon

The PSoC™ 5LP device functions as an interface for USB-UART and USB-12C bridges in addition to be used as an
onboard programmer , as shown in Figure 21. The USB-serial pins of the PSoC™ 5LP device are hard-wired to
the 12C/UART pins of the XMC7200D device. These pins are also available on the I/O headers compatible

with Arduino Uno R3.

SWD/JTAG Interface

P23 6<O> R165. A 0 OHM KSKP_SWDIO
E:Rlﬁs 2/\—(0 OHM OHTMS_SWDIO

KitProg3 12C Interface

P23_5 < R1TI\ N\ O OHM KKP_SWCLK
RITAANAQOHM  rek_swelk
P23 4 RL77 0 OHM. SHTDO_SWO
p23 74K R180 0 OHM. KTDI
XRES_L MCUK—RIBAAAQOHM_____kp RESET

KitProg3 12C Interface

CRUL A NOHMssp 12c_scL
BRI AALOHM (35 12c_sDA

q 4<<>>AR D_l2C_SCL

OMARD_I2C_SDA

P13 14D R132\ A 0 OHM K

DNI

R139, 10K

P13 3<()—a—RI A QOHM
P13 24K R146 0 OHM
R18, \ 0 OHM N

R121, A4 TK VTARG_REF
N DNI
R12. 4.7K

DNI

VTARG_REF P15_2<>—1
P15_1
| RAE A N pATK 14
RA8 . AA.TK
12C_SCL (OXKP_12C_SCL
12C_SDA (KP_I2C_SDA
KitProg3 Primary UART Interface
P13_0<{>—a—RIZAANLOEM____ ssyaRT 1 TX

UART_1_RX

| R134\ A QOHM  vico pig o
R136\ A/ BSIHM CARD_P13_1

VTARG_REF
R14: 10K

KP_UARTL_RTS

KKP_UART1_CTS

ARD_P13_3

R150, 0 OHM
L_RISO\AALOHM______ARD_P.
: ARD_P13 2

Figure 21
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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 the M.2 interface.

KitProg3 Level Translator for Secondary UART and GPIO

P5LP_VDD vCC_M2

C69 | [1uF ] ]C7O 1uF
16V 16V

o

N

u17
19 o <
UART 2 TX S>——151B0 O O A0 [g——3)B_UART 21X
UART 2 RX {<———7B1 ~ ~ Al K B_UART_2_RX
UART_2_RTS D) 5 B2 A2 F5——>>B_UART 2 RTS
UART_2_CTSS- =1 B3 A3 B_UART_2_CTS
KP_GPIO_Q - B4 A4 |F——>>B_KP_GPIO_0
KP_GPIO_L T3 BS A5 P17
lomval: A6 % Ve M2
P5LP_VDD X—B7 A7 [—X
H o =1 R58 10K
R60 X— DAP z OE ONI

R61
o FXVMA108BQX 10K
100K -
DNI
100K B UART 2 CTS

R62
<?\/\"Dm—_
KitProg3 Secondary UART Multiplexing
B_UART_2_TX >W»BT’U ART_RXD
RE5 A\ NA—OQOHM sy UART_RX
B_UART 2 RX (—4—RE AN —JOHM (BT UART DO
RE9 A\ NA—OQOHM__ iy UART T

B_UART 2 RTS)—RILAAA—LOHM 567 yaRT CTS

B_UART 2_C TS<(:—R73/\/\/\%S¢(<BT_U ART_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:

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

e T7V-12Vfrom the external power supply through the VIN barrel jack (J6) or from a shield compatible with
Arduino

Note: Ensure to power the board with external DC supply via VIN connector for the applications which require
more than 400 mA current.
KitProg3 USB Micro-B Connector
KP_VBUS_IN KP_VBUS_IN KP_VBUS
N R1 0 OHM
1 5V 900mA DNI
VBUS
DM 8§P,USBJM
D‘g P_USB_DP D2 3 N ouT 4
3RS 5 onp |2 ESD5VOD5-TP
< ME E 629105150521 fzozlif gc.jlvu!»—— : EN _“_(1:61 .
I ul
T e e ] ™ % bss o éggjg;_wjz—lm
TPD3S044DBVR
m%‘ogﬁw
/77 A4
Power Supply 'OR'ing DC Power Jack VIN
VIN VCC_IN 12V, 2A T
D3 PMEG3030EP J8
R29 100K — > o1 __‘131F
DNI D1 1
POWER JACK P-5 e
KP_VBUS
D4 PMEG3030EP 40 P2
R291 A 100K o 6
oNt Note: Recommended input supply 7V-12V
Header Compatible with Arduino
VTARG_REF
J1_3v3
s
:‘5—<<XRE87L7MCU JL_5v0
13
2 VIN
T
CON 8 v
Figure 23 Power supply input and ORing
4.2.6.1 Voltage regulators

The power supply system is designed for the following voltage configurations:

User guide

VBAT, VCC_M2 (M.2 Interface) - 3.6 V,3.3Vand 1.8V
VDDIO1,VDDIO3 and VDDIO4 (XMC7200D) - 3.3V

VDDD, VDDA, VDDIO2, VREFH (XMC7200D) -3.3Vand 5V
VCC_1V1,VCC_1V8,VCC_2V5 (Ethernet PHY) - 1.1V,1.8Vand 2.5V

41
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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/0O voltage because it powers the SDIO and UART
interfaces between XMC7200D and the radio. If VCC_M2 voltage is not the same as the M.2 radio I/O voltage, it
can cause improper function or may even damage the radio module.

A buck-boost regulator (U16) is used on the kit to generate a stable 5-V output. There are two buck regulators
U3 and U4 that are used to generate 3.3V and 3.6 V. Three LDOs (U5, U6, U7) are designed to generate 2.5V,
1.1V, and 1.8 V outputs respectively.

vee In 5V Buck-Boost Regulator
VOUT_5V0
5V, 2A T
| | | | 0 OHM GE] TP3
C6 c7 Cc8 C9 DNI
10UF 10UF——10uF . 1uF L1 1.50H c10 c12
25V 25V | 25V | 50V . 1UF 10uF c11 c13 c14
DNI 50V 25V 2uF 2uF 22uF
1 s 25V 25V 25V
0 Py % DNI
Blvine  vourt L
VESIN viNz  vourz -2 OTﬂ "6 TP59
R5_ s AAOK LN . s 2 J A B('-DACK
R7 10K 3 PSISYNC 100K |
-
NN VAUX e L8 1% Q RS cis
C16 15 681K 22pF
0.1uF g‘% o 1% 50V
R9 50V DNI
10K PGND FB2
TPS63070RNMT
R10
< 130K
1 1%
VEC IN
Ri4 0 oHM T 3.3V Buck Regulator
Lcﬂ _Lcwa _Lms _]_czn
uF — otuF 220F 22uF
287 50V T 25 T 287
= mﬂ | o
e 5| ®lefE e VOUT_3v3
c21 ——
2. 2uF R16 2 Z z azo 5
25V ooHM Lz 43 " 33V, 3A DNI
DNI VIN =R s L2 2.2uH
: 5 Tel
oz | o
3 o 110 2V 25V TPE0
OCSET swA c24 BLACK
4 9
| GND z BOOT —{
Ve In o 8 0.1uF
= 8 a0 50v R20 c2s
w o w > 16.5K 220pF
R21 TREBEIMIRPEF 1% 50V
32.4K el "“.I‘ T
1% O 18
VOUT 3v3
R22 7
47K R23 =
1% 459K
1% R24
294K
%
Note: Do not populate R16 when VCC_IN is operated above EV.
H *
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VCC_IN
R25 0 OHM T 3.3V/3.6V Buck Regulator
|
[+13 czr 28 c29
1F = 2uF 22uF
25V 50V 25V 25v
=
P I Y B
va | |7~ VCC_VBAT
c30 PR E———
2.20F R28 @ 2z 38 a e
28v ooHM E 22585 1 33Vi3 BV, 3A NI
g & 2
o VN sw3 L3y 22
2 2 |1 €31 caz
3 vee swz 10 22uF 22uF 81
OCSET sWi c33 = 25 BLACK

x BooT ———
vee § 8 0.1uF
= 5 8 o o s0v 4 R27 R29
Woa w‘. > 16.5K » 18.2K
Az o o] n‘[ TR38EIMTRPEF 20oF S 1%
1%
g \
VCC_VBAT .
R30 TIP10
47K A R31 R32
1% 48 9K 2 94K
1% 1% m
4; ]__ HDR 3 Jumper| Voltage
- w8) )
= 12 38
23 33
Note:
1. Do not populate R26 when VCC_IN is operated above 6V,
2. Do not remove Jumper shunt when powered.
2.5V Voltage Regulator O 11
VOUT 3v3 vee_2vs o
. R33 \4.99K ™12
L . % O 2.5V, 800mA DNI
IN Q
4 5
c35 c36 N EN RO B R35 cas c39
——10uF . 22uF 7.5K WF == 0.1uF
25V 16V x NG ADJ/FB 1% 16V 16V
3 DNI
GND 6
TPAD  RADJ
1 TLS208D1EIVXUMAL
R37
10K
1%
DNI
O 1p13
VoUT 3v3 1.1V Voltage Regulator vee_avi
d R38 99K O P14
. U6 s 1% DNI 1.1V, 800mA DNI
IN Q
4 5
c40 ca1 ) EN RO . < R39 ca2 c43 ca4
——10uF  22UF 4.99K 10nF WF == 0.1uF
25V 16V x s NC RADJ 1% 50V 16V 16V
GND 7
1 TPAD ADJ/FB
TLS208D1EJVXUMAL l
¢ R40
> 133K
S 1%
< < <+
1.8V Voltage Regulator O 1
VOUT 3v3 vCC_1vs
J R41 4.99K O 1P16
7 o 1% Y DNI 1.8V, 800mA | DNI
IN Q !
4 5 L
c45 c46 ) EN RO . S R42 car c48 c49
——10uF  22uF 47K 2.2nF WF == 0.1uF
25V 16V x . NC RADJ S % 25V 16V 16V
GND 7
9 TPAD ADJ/FB
TLS208D1EJVXUMAL l
J R43
> ar.4K
1%
N A4
.
Figure 24 Voltage regulators
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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 XMC_VDD which is an outcome
from J10 (VCC_3V3 or VCC_5V0).

VCC_VBAT

O Trs
3.3V/3.6V, 3A J DNI

C31 C32

22uF 22uF
25v 25V

C34 R27 R29
— 16.5K > 18.2K
P20pF 1% 1%
pOV

R32 [didd
2.94K
% g
HDR 3 Jumper | Voltage
(J8)
= 1-2 3.6
2-3 33
VTARG Voltage Selection Header
XMC_VDD VDDIO2 VbDIOZ
VCC_3V3 VIARG VCC_5V0
R75 00HM | R76 0 0H Current Measurement Jumper
DNI DNI VTARG XMC_VDD VTARG XMC_VDD
5 2 1 n?— 3 2 14 - R92 0 OHM m
[I ] DNI HDR 2
O J10 O e Note:
HDR 3 :
3.3V 5V HDR 2 Do not remove jumper shunt when powered.
Note: Default jumper setting is set to 3.3V. Note: When resistors are populated for VDDIOZ2,
Do not remove jumper shunt when powered. Do not remove jumper shunt when powered. jumper shunt on J12 must be depopulated.
Figure 25 Voltage selection

PSoC™ 5LP uses its programmable SIO (special I/0) 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%
R45 49.9K P5LP_SIO_VREF
R47 :49.9K
;M oI Voltage Monitoring
VIARG_MON PSLP_VDD  VTARG_REF VTARG_MON
1%
15K VTARG_MEAS R67 0 OHM
DNI
u13
3 1
IN out
R7Q 4 0a c183
PSLP_VDD 0 6ORM EN z2 ——0.1uF
Oa
1% 16V

R51 A 15K ,USB_V_SENSE C75 C76 o i |SIP32402ADNP
1uF ——0.1uF
30K 16V 16V
é e ~

Figure 26 Voltage monitoring
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The 1/0 voltages for XMC7200 can be selected for VDDD, VDDA, and VDDIO2 1/0 domains; can be switched
between VCC_3V3 or VCC_5V0 voltage levels. The voltage levels for VDDIO1, VDDIO3, and VDDIO4 are dedicated
to work on 3.3-V supply voltage. To disable each individual, I/O supply voltage, rework is required by removing
the 0-ohm resistor connected to the respective |/O supply voltage.

XMC7200D Device I/0O Voltage Selection
XMC_VDD VDDI02
T VDDIO2
R78 0 OH VCC_3V3
] DNI
R89
VCC_3v3 VDDIO_3V3 VDDIO_3V3 VDDIO1 o VCC_5V0
".|' O 1Ps0 e
R82 ‘/\/\(I:))SIHM R77 A 0OHM | DNI e <o
VDDIO3 QO 1p51 Note:
N qRBL_ A2 OHM DNI Do not remove jumper shunt when powered.
VDDIO4 O 1P52 When resistors are populated for VDDIOZ2,
J14 R295 0 OHM DNI j
TOR 2 R295 A, jumper shunt on J12 must be depopulated.
Figure 27 Voltage selection
4.2.6.3 Current measurement headers

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

Table 8 Current measurement headers
Domain name Header reference designator Load by default
VBAT J28 Y
XMC_VDD J15 Y
VDDIO2 J12 Y
VDDIO1,VvDDIO3,VDDIO4 | J14 Y

Resistor configuration to

measure current on respective I/0 domains

Domain name Resistor reference designator Loaded by default
VDDIO1 R77 Y
VDDIO3 R81 Y
VDDIO4 R295 Y

VBAT Current Measurement Jumper

VCC_VBAT

R269 0 OHM

VBAT

VTARG XMC_VDD

DNI

o

]

J28
HDR 2

Note: Do not remove jumper shunt when powered.

J15
HDR 2
Note:

Do not remove jumper shunt when powered.

Current Measurement Jumper
VTARG

XMC_VDD

R92 0 OHM

DNI

HDR 2

Figure 28

Note:

Current measurement headers

When measuring the XMC_VDD current, make sure that jumper shunt from J18 is removed. This will

disconnect the potentiometer from VDDA and remove the leakage.
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4.2.7 1/O 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. Connect 3.3V or 5 V shields
compatible with Arduino Uno R3 to develop applications-based on the shield’s hardware. Note that
1.8-V shields are not supported by the kit and XMC7200 operating voltage is between 2.7 Vand 5 V.

Headers compatible with Arduino

VREEH (AREF)
VTARG_REF
i ARD_I2C_SCL 10
>__§< J1_3v3 ARD:\Z(::SDAéggz 2
- 8
e——KxRes_L_mcy | IY0 é
> P10_2 (O>—F—2
3 P10_0 >
P10_1
\#‘ P10_3 3
P10_4 T
CoN 8 P105
(Y% CON 10

Y4

P124 P13 4 g
P125 ARD_P13_3
P12.6 ARD_P13 2
P12_7 ARD_P13_1
ARD_P13 0

Jiiif
NN
AN
2000
SRRR
[
R
& & &
ol
®
|J\J\J\J\J\J\J\J\ |J>

o
e}
z
©

Figure 29 Headers compatible with Arduino

4.2.7.2 XMC7200D 1/0 headers (J29, J30, J31 and J32)

These headers provide connectivity to XMC7200D 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 XMC7200D
by default. These connectors are not populated by default.

Expansion Headers

i
F

1 2 1 2

PO_0 10 O 3.0 P6_0 28 0
PO_1 =10 O ;3,1 P6_1 5 g ;28,1
P11 710 Og— 3 2 P6_4 ve 5 28 2
P12 g0 O 3_3 EXT_P6_6 5 10 28_3
P1_3 H H 3_4 P6_7 28_4

= 1| Tz & — T T =
P1_4 ———3 10 O 3.5 P70 28 5
P20 —— 50 O 3 6 P75 is ig 28 6
P2 1 1710 Oy 3_7 P76 ™ 8 28 7
P2 2 1910 O 5_0 P7_7 0 o 29 0
P2_3 10 O 5_1 P8_0 T 29_1
P2_4 10 O 5_2 P8_1 7 29 2
P2 5 510 O 5 3 P8_2 5 5 29 3
P2 6 710 Oy 5 4 P8_3 - g 29 4
P2 7 g0 O3 5_5 P8_4: 5 0 29 5
P4_0 10 O 30_0 P9_0 T 29 6
P4_1 10 O 30_1 P91t O 29_7
P42 510 O 30_2 P9_2 3 o 310
SR AleiE E— 712 O a8

- N 20 70 -

61304021121 61304021121
DNI DNI

1 2 1 2

3 7 312 7

P18_0: : 5 20_0 =0 5
P18_1: 7 5 20_1 P10_6: —0 5 16_0
P18_2: 5 10 20_2 P10_7 o0 10 16_1
P18_3: 1T = 20_3 P11 2 = 16_2
P18_4: 13 o 20_4 P11_1. =12 7 16_3
P18_5: = 5 20_5 P11_2; =10 5 16_4
P18_6: g = 20_6 P15_ 2 = 16_5
P18_7: o 0 20_7 P15_3 oo 0 16_6
P19_0 T 55 21 4 >0 55 16_7

P19_1: T 7 XT_P21_5 s T
P19_2; 5 5 21_6 P12_( =0 5 17_0
P19_3: - g 217 P12_1. -0 5 17 1
P19_4: 5 0 22 5 P12_2 o0 0 17 2
P23_0: 3T 3> 22 6 P12_3 10 o 173
P23_1: 3318 O3z 22 7 P12_4( 338 O3z 17_4
P23_2: 35 I 14 0 P12_5¢ 510 36 17 5
J1 3v3 P23.3 7 g 141 31 sv0 P12_6 7 -0 g 17_6
39 70 T P12_7 39 -0 70 177

-0
61304021121 61304021121
DNI DNI
.
Figure 30 XMC7200 MCU GPIO headers
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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 Mb/s. The CANH and CANL pins are the interfaces to the CAN bus; both pins operate
as aninput and an output. The RxD and TxD pins are the interfaces to the microcontroller. The TxD pin 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 having a 5
Vor3.3VI1/0 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

53 O
1 VCC_5v0 VCC_IO_CAN VCC_5V0 VCC_CAN
- 35 L L_G\MJ
VCC_IO_CAN 3 6 3
_10_ vee CANL I R197, gﬁ‘H R19: 0 OHM
P55 O c187 R199 691210910003
5 _-— 120 OHM VDDD
vio T
1oopF S 1%
7 50v DNI R200, 0 OHM| VCC_CAN VCC_IO_CAN
AN TO>—— Y 1o CANH DNI T
- X 8 C119 €120
. ST8 B KpLo . 1uF -LO.luF
CAN_RXK: RxD GND 16v 6V
TLE9251VS)
c121

15pF N

50V

%3]
J20

HDR 2

Figure 31 CAN FD Transceiver

Note: The STB pin of CAN transceiver internal pull-up to VIO, the VIO connected to VDDD and therefore
contributes to leakage current on the XMC_VDD supply, set the P1[0] (STB pin) to high when measuring
the XMC_VDD current for low-power mode.

4.2.9 Quad SPI NOR flash

The XMC7200 evaluation board has a 512-Mbit Quad SPI NOR flash memory (S25FL512SAGMFMR10). The NOR
flash is connected to the Quad SPI interface of the XMC7200D.

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 VCC_FLASH
VCC_IO_FLASH R213\ 0 OHM P22
VCC_FLASH
w R208 S R206 VDDIO1 VCC_IO_FLASH
B [— 16 R210 10K 10K
QSPI_103K>>—————{ HOLD /103 SCK QSPI_SCK
vce SI 7100 >QSPI_I00 o < R214, A AQOHM 1823
FLASH_RST_L)>——7% RESET /RFU DNU_7
X5 DNU_1 DNU_6 [F17—X
X—5 Bmé gm,i 1T DPFLASH_INT_L FLASH_SS LS VCC_FLASH VCC_IO_FLASH
FLASH_SS_L gj cs __VSs 10 o T T
QSPI_101 & S0/101 WP /102 >>QspI_io2 FLASH_RST_L))—————4
S25FL512SAGMFMR10 R209, 0 OHM c124 c125 C126 c127
YRES_L_MCU ), DNI 1uF 0.10F 1uF 0.1uF
16V 16V 16V 16V
.
Figure 32 Quad SPI NOR flash
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4.2.10 LEDs

LED4 (amber) indicates the status of 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 XMC7200D pins for user
applications.

Power LED

vCcC_3v3

R83
> 390 OHM

LEDS
YELLOW
VTARG_REF User LEDs
R103 LEDL N AMORANGE _R10: 1K
0 OHM ” 024 P61 VTARG_REF
A Qe
R106 LED2 "ORANGE R107, 1K
0 OHM N ™ P62 KitProg3 Status LED
PSLP1 4 RS |Eps WIAR
750 OHM YELLOW

R109 LED ARORANGE _R11 1K AN
m«/\n#” I P63 %7

Figure 33 LEDs

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 XMC7200D 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 XMC7200D 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 User Buttons
vBoo VTARG_REF VTARG_REF
R101 10K R10 10K
USER_BTN1{( SW2_ ysER_BTNZ < 5 o sw4
XRES_L_MCUKK- SW1 EVD-S@ EVQF@ Mode Switch
c112 EVQ-PE105K swa
T 1ev Note: USER_BTN2 has an alternate function Psipi2 1 s= 3
;I; to wakeup XMC7200D device from hibernate mode. =1 ﬁj@
434123025826
Figure 34 Push buttons
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4,2.12 Crystals and oscillators

The board has four crystals/oscillators:

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 XMC7200D as the external crystal oscillator
e A25-MHz crystal and 125-MHz oscillator used for Ethernet application

e A32.768-kHz low-power oscillator for M.2 radio application

WCO ECO
C113] ggVQF ] <<P2170 Y1 16MHz
] Y2 P21 2% s }D} 1 SHP21_3
32.768kHz i . . i
C115 <] « C116
C114| | 22pF N 18pF 18pF
f 50V R 5gv$ iso{)/
A
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 XMC7200 is interfaced with the Ethernet
transceiver with signals necessary to operate in RGMII mode. A 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 from external world. There must be two clock references provided on the board for the
Ethernet transceiver.

By default, a 25-MHz clock is connected and the 125-MHz crystal is not connected. PHY is capable of working
with a 1.1V core voltage supply and 2.5V or 3.3V 1/O supply. The device is intended to operate at 3.3V /0
operation as XMC7200 supports 2.7 Vto 5.5 V applications.

Ethernet PHY Interface

U22A

1 31
X—— RESERVED_1 TX D7 37X
2 TX D6 [b33—X
ETHij!j(ggj TD_P_A TX D5 fgg—X
ETH_TD_M_K TD_M_A TX_D4 35X
5 X D3 ETH_TX D3
ETH,TDjLB(ggj D_P_B X D2 ETH_TX D2
ETH_TD_M_K TD_M B TX D1 ETH_TX D1
7 TX DO ETH_TX_DO
X—g| RESERVED_2 39
X— RESERVED_3 TX_ER —X
10 40 ETH_PHY_GTX CLK
ETHjDiPi&ggj TD_P_C GTX CLK
ETH_TD_M X TD_M_C 43
13 RX_CLK SPETH_RX_CLK
ETHiTDj’iII(ggj TD_P_D 44
ETH_TD_M_[X! TD_M_D RX_DO [g5—ETH_RX DO
15 RX D1 [F2g—02ETH_RX D1
RBIAS RX D2 [77—2ETH_RX D2
16 RX_D3 [-2g——»ETH_RX D3
Ro24 >X—— RESERVED_4 RX_D4/GPIO 25—
11K ETH PHY XTAL OUT 18 | RXDS/GPIO 502X
ETA_PHY XTALIN 19 X | %
R mm— D] RXD_7/GPIO [—X
20 52
ETH_MDC>>————1#% MDC TX_EN/TX CTRL fg3—<KETH_TX_EN_CTL
ETH_MDIOZ3>——= mMpIO RX_DV/RX_CTRL >)ETH_RX_DV_CTL VCC_IO_ETH
22 54
ETH_PHY_CLK_OU%X: CLK_ouT RX_ER/GPIO [—X
P25 24 55
P27 g 75% JTAG_TRSTN covepio [————LNLOTP26 ?0256
TP28 5D 5 JTAG_CLK 56 DNI (yTP29
P30 D JTAG_TDO cs/epio f—2NO
TP31 <X DNI JTAG_TMS 59 ETH_PHY_RST
JTAG_TDI RESET_N
ETH_PHY_TX CLK 30 60 ETH_PHY_INT
——————— TXCLK INT/PWDN
63
LED_0 [gr——<<OETH_LEDO
LED_1 [Fpr——<KQPETH_LEDL
LED_2 =<K ETH_LED2
DP83867IRPAPT
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Decoupling Capacitors

vcc _I0_ETH vee_2vs
L138 ng Luo L Luz L
Ethernet PHY Power uF paur wr paur e bk uF p.auF fwF
VCC_I0_ETH vee_1vi ov fev fov fev fov fpev ov fiev  fiov

VCC_1v8 VCC_2V5
T_ T VDD1P1_4
.

4
R223 L= 5 voDAZPs 1

65 148 (C149 (150 (C151 (152 (0153 [C154 L1
0 OHM VDDA2P5_2 TPAD
ONI & VCC_ETH_1ve UF P.AUF wF pAuF F DR DR UF DU fluF
64 ov fiev fov fiev flov fiev v fiev oV fiev  fov
24 VDDA1PS_2
oI VDDA1PS_1

DP83867IRPAPT

u22B
23 8
VDDIO_1 VDD1P1_1
VDDIO_2 VDD1P1_2 VCC_1v1 VCC_ETH_1v8
VDDIO_3 VDD1P1_3

Ethernet PHY Crystal - 25MHz
Y3 25MHz

ETH_PHY XTAL OUT R292 3 I I T 1 ETH_PHY_XTAL_IN VCC_IO_ETH
0 OHM T

Ethernet PHY Crystal - 125MHz
Y4

R237,, 0OHM 1 3 CLK 125MHz
ALOHM. = 1 e =Lk oo
C160 5| w c161 ONI TRI-STATE O/P
27pF 27pF ) . VCC_3v3
5ov GND VDD 4T
?; ASV-125.000MHZ-EC-T

Ethernet PHY Power Selection & Pull-ups

VCC_2V5  VOUT 3v3 VCC_IO_ETH
Ethernet PHY TX Clock Selection
R229, 0 OHM )
ETH TX CLK R227 0OHM ETH_PHY_GTX CLK P57
- R230, 0 OHM
ETH_125MHz_CLK 3—— B2 n JBOHM __ wormy pee cik DNI
vee_3v3
R23 OOHM _ ETH_PHY _TX CLK
ETH_TX_CLK ol ETH MDES R233 AlOK |
R23 0 OHM .
ETH_TX_CLK >>—Z\/\/—<DNI < ETH_REF_CLK ETH_MDI>—R234 A ALK
Note:
1. R231 is not populated when operated in RGMII Mode. ETH_PHY RST. R235 0 OHM WRES L MCU
2. R232 is intended only for validation purpose and do not specify any DNI < -
functional requirement. R23! QOHM (¢ET_RST
RJ45 Connector
323
11 3
TRCTL C ETH_TD_P_ALO>——15 TRD1+  TRD3+ FT—<KETH_TD_P_C TRCT3 C
= T0{ TRCTL  TRCT3 [7 =
ETH_TD_M A>——— TRD1-  TRD3- ———<KETH_TD_M_C
4 8
meee  TRIIO IR Menfr—or? menc
5
ETH_TD_M_B)>———— TRD2- TRD4- 4<<>)ETH TD_M_D
13
LED2 1 LED1 1 T{;—< SETH_LED1
ETH_LED2(O>—REBA 00 224 0555 (Ep1Ts [F——REEN A0 L8 i (EDo
17 18
c162 c163 240\ \ NLOOK | SHIELD  SHIELD c164 c165
0.1uF 0.1uF 0.1uF 0.1uF
50V 50V C166| |10nF 0826-1X1T-32-F 50v 50V
50V
/77
. .
Figure 36 Ethernet transceiver and RJ45 connector

4.2.14 SMIF dual header compatible with Digilent Pmod
Note: Supporting software and code examples will be available in future.

The kit is designed with SMIF dual header compatible with 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. HYPERFLASH™ interface with
S26KL512SDABHI020 is tested up to 64 MHz.

Level translators are used on the board to match the voltage levels of memory modules. Module supply and 1/0
voltages can be selected with resistor option to switch between 1.8 Vand 3.3 V operation. By default, the
voltage levels are setto 1.8 V.

User guide 50 002-34389 Rev. *C
2023-04-21



‘ [
KIT_XMC72_EVK XMC7200 evaluation kit guide Infineon

Hardware

SMIF dual header compatible with Digilent Pmod

SMIF_CLKn SMIF_RSTOn VCC_3v3 SMIE_VDDIO
SMIF_VDDIO
SMIF_VDDIO R204 0 OHM
10K R203 DNI O P56
321 DNI R211 10K 322
SMIF_CS_L 1 g SMIF_INT_L P ! %_( g (SMIF_RWDS VCC_1v8
SMIF_DATA0KS >——c g SMIFRST L SMIF_DATA4<SY S 15— R205 0 OHM
SMIF vcc  SMIF _DATAL K >—4—c :——(10 »SMIF_DATA2 guiE - vce SMIF_DATASZ, 2 (PSMIF_DATA6 SMIF_VDDIO
= SMIF_CLK > SMIF_DATA3 2 > —< SSMIF_DATA7
5 11 SMIF_VDDIO 5[ .
6| 12 6]
C122
c123 CON 6x2 0.1uF c128 CON 6x2 c129 VCC_3v3 SMIE_VCC
0.1uF DNI 16V 0.1uF DNI 0.1uF
16V 16V 16V R207 0 OHM
~ ~ I O P62
AV AV

VCC_1v8

R212 , A 0OHM

SMIF I/O Voltage Level Translator

VDDIO3 SMIF_VDDIO VDDIO3 SMIF_VDDIO

C130| [1uF C131| |1uF C132 |1uF C133| [1uF
SMIE_VDDIO vcc VL vcc VL

1
SMIE_VDDIO
SMIF_DATAO_LT- >—Zr 110 veea 110 VL4 j?—< (%> SMIF_DATAQ SMIF_DATA4_LTL, >—Zr /o veea 110 VL4 §—< (5> SMIF_DATA4
SMIF_DATAL_LT<»>———5] I/0 VCC3 110 VL3 <> SMIF_DATA1 SMIF_DATA5_LT<Y »>—g 1/0 VCC3 110 VL3 <K SMIF_DATAS
SMIF_DATA2_LT<>——15] 1/0 VCC2 110 VL2 [F5——<Xpp SMIF_DATA2 SMIF_DATA6_LT<L »»——5 1/0 VCC2 110 VL2 [F——<K>> SMIF_DATA6
SMIF_DATA3_LT- >i 1/0 VCC1 1/0 VL1 F—=< 9 > SMIF_DATA3 SMIF_DATA7_| LT( »——— 1/0 VCC1 110 VL1 f———< 9 > SMIF_DATA7
12 6 12 6
R2ZLS AL OHM EN GND R216, A\ AQOHM ¥ EN GND
R217, 0 OHM NLSX3014MUTAG ;7 R21! 0 OHM NLSX3014MUTAG ;7
DNI DNI
VDDIO3 SMIF_VDDIO VDDIO3 SMIF_VDDIO
c134| | 1uF C135| | 1uF €136 |1uF €137 [1uF
16V u u20 16V 16V n va1 . 16V
SMIE_VDDIO
vce VL vee VL
SMIE_VDDIO
7 5
SMIF_CLK_LT >>—r /0 vcea 1/0 VL4 7—» SMIF_CLK SMIF_INT_L_LT >>——g— 1/0 vCC4 1/0 VL4 [——D)SMIF_INT_L
SMIF_CS_L_LT)>————— I/0 vCC3 1/0 VL3 Fg———02 SMIF_CS_L X—g{ 1/0 vCe3 110 VL3 [F3—X
SMIF_RWDS LT<<>>—Ir 1/0 vee2 1/0 VL2 7—<<>> SMIF_RWDS X—1g{ /0 vce2 1o viL2 F7—X
SMIF_RST_L_LT )>~———— /0 vcC1 1/0 VL1 SMIF_RST_L X—— o vcel o vy [—xX
12 6 12 6
R219 0 OHM e GND R220 0 OHM . .
R22: 0 OHM NLSX3014MUTAG ;7 R22: 0 OHM NLSX3014MUTAG ;7
DNI DNI
. . . o o o
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 J18) and GND and therefore may
contribute to leakage current on the XMC_VDD supply. Remove the jumper J18 to disconnect power from the
potentiometer when measuring the XMC_VDD current.

POT_AOUT signal is connected to VDDIO1 supply block which is limited to work with 3.3 V voltage domain.
Consequently, according to the target voltage at J10 header, ADC output readings from the XMC7200D are fairly
accurate at 3.3V. When VTARG is set to 5V, jumper on J18 header must be depopulated. As a workaround, while
working at 5V target voltage, depopulate the series resistor R188 from connecting P6[6] GPIO to potentiometer
and use an external reference voltage by connecting any ADC active GPIO from VDDD or VDDIO2 domain in the
test firmware and the specific signal needs to be connected to POT_AOUT.

Note: Clockwise rotation of potentiometer gives the user decremental ADC readings where as
counterclockwise provides incremental ADC output.

Potentiometer

VDDA VDD_POT
>> POT_AOUT
R108 0 OHM g 16V

Figure 38 Potentiometer
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4.2.16 Reverse voltage protection

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 prevented by the circuit
protecting the specific regulators and XMC7200 MCU. A FET-based diode circuit is used as a reverse voltage
protection on the board.

Any reverse supply voltage coming at the 3.3-V regulator U3 and 5-V regulator U16 are terminated before being
injected to the regulator output. 3.3V and 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 Reverse Voltage Protection VTARG_REF Reverse Voltage Protection
(8V Buck-Boost Regulator Output) (3.3V Buck Regulator Output) VTARG_REF VTARG_DEBUG
VOUT_5V0 VCC_5v0 VOUT_3v3 vCC_3v3 Ro3 0 0HM
NI
d 0 OHM d 0 OHM
— O0OHM, \ R4 4 — QOHM A\ BLS 4 ™"
oNr N DNI el s
161,
D S d D S _ ] omezsor

Q3
< - DMG2301L-7
G
> Q4B
BCMB857BV,115
®

R18 R19
100K 10K Note: VTARG_DEBUG is only output voltage sense line for
external debuggers. XMC7200D device can't be powered
using external debugging headers J16 and J17.

Q1
- DMG2301L-7

BCM857BV,115

BCM857BV, 11!

Reverse Voltage Protection for Arduino Power

VCC_5V0 J1_5V0 VCC_3v3 J1_3v3
R278, 0 OHM R279, 0 OHM
DNI DNI

Q9 Q10
DMG2301L-7 DMG2301L-7

< -

QI12A 2 ¢ 5 Q128 Q13A>|— 2
BCMB857BV, 115| BCMB857BV,115 o © BCM857BV, 115
R281 R282 < Rross R284 §R285
10K 100K 10K 10K 100K
Figure 39 Reverse voltage protection circuit
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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 1/Os are shared between SMIF and M.2 (WLAN/Bluetooth®) connector interface.

User should perform the necessary rework on the board by removing or adding corresponding connectors and
0-ohm resistors to work with external SMIF memory modules. Refer Table 9 to resistor rework for SMIF

Table 9 Dual Pmod header and M.2 connector interface multiplexing
Kit function XMC7200D pin
M.2 connector SMIF (PMOD) module ---
R145* P24[0]
R147* P24[1]
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°>) ng 0 OHM SSSMIF_INT_L_LT
P24_1% Sh‘y Q. OHM R3°4/\/\/\§ﬂ3/uOHM SSSMIF_CLK_LT
P24 2% R1d9 0 OHM___R305 33 OHM S3sMIF_RWDS_LT
P24 3 gr%lslz 0 OHM SSSMIF_CS_L_LT
P24_4° 5’{34 Q OHM SYSMIF_RST_L_LT
P25.0 ((H—RIST 0 OHM R3°5'\/\/‘§§/OOHM COPSMIF_DATAO_LT
P25_1 <K gr{ﬁo QOHM  R307 ff/aDHM COOSMIF_DATAL_LT
P25 2 <K Sy{ﬁz Q. OHM R3°5'\/\/\§03/00HM C>SMIF_DATA2_LT
P25.3 ((H—B16e 0 OHM___R309 if}OOHM COPSMIF_DATA3_LT
J R167 0 OHM KOMWL_HOST_WAKE_LT
P25 4 <K Sﬁlo Q.OHM ___R310 ff/uOHM COPSMIF_DATA4_LT
R173 0 OHM KOWWL_DEV_WAKE_LT
P25 5 <K gﬁls 0 OHM RB“I\/\/\?QS/DDHM O>SMIF_DATAS_LT
R179 0 OHM KOWL_REG_ON_LT
P25_6 ((H—4-B182 QOHM__R31 if’/ao"”"' COPSMIF_DATA6_LT
p25_7 <<>>—'\§ﬁﬁ5 ANLOHM_ R313, AA—(?QB/‘]OHM C>SMIF_DATA7_LT
Figure 40 SMIF memory interface
User guide 53 002-34389 Rev. *C

2023-04-21



o _.
KIT_XMC72_EVK XMC7200 evaluation kit guide Infineon

Hardware

4.3.2 VDDIO2 supply voltage selection

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

XMC7200D Device I/0O Voltage Selection

XMC_VDD VDDIO2

VDDIO2
VCC_avs

VCC_5V0

HDR 2 DNI
Note:
Do not remove jumper shunt when powered.
When resistors are populated for VDDIOZ2,
jumper shunt on J12 must be depopulated.

Figure 41 XMC7200 VDDIO2 voltage selection

4.3.3 UART interface on headers compatible with Arduino

UART interface signals are connected between PSoC™ 5LP device and XMC7200 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 with the 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 the interface for PSoC™ 5LP and XMC7200 or XMC7200 and the
interface specific to Arduino.

KitProg3 Primary UART Interface

P13 0{H—ARIZIAALOHM 3 j0RT 1 T

P13_1<<) RISZ\ A\ AOOHM CUART_1_RX

{ R134\ /\/\7%’\%“"" S>ARD_P13_0
R136 g’?IHM KARD_P13_1
R139, 10K

VTARG_REF

R142, s ALOK
P13 3¢O—a—RUN A AQOHM s kp UARTL RTS
P13 243 R146, A, 0 OHM KKP_UARTL_CTS
L R148\ A/%SIHM > ARD_P13_3

R150 0 OHM
L__RISO\ A AOOHM

b CARD_P13_2

Figure 42 Primary UART interface
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4.3.4 WLAN UART interface

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

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

KitProg3 Secondary UART Multiplexing
B_UART_2_TX >%})BT7UARLRXD
R65 0OHM Sy UART RX

B_UART_2_RX ((—a—R66 g,\':"IHM BT_UART_TXD
Re9 0OHM_ ¢y UART_TX

B,UART,z,RTs»&/\/\/\%»BLUARLCTS
BfuART7270T5<<W<8T7UART7RTS
Figure 43 Secondary UART interface
4.3.5 ETM trace and debug header

By default, the ETM trace and debug header is not populated on the kit. Populate the 20-pin ETM standard
connector before using a third-party programmer for trace programming.

Remove resistors R155 and R158, and populate R193 and R194 to connect the XMC7200D to the trace header.

ETM Header
VTARG_DEBUG TRACE Interface
Lo o PTMS_SWDIO P22_4<&- R189 Q OhM  TRACE_CLK
3 g SSTCK_SWCLK R19 0 OHM
5 {TDO_SWO P21_5<; 2L (OPTRACE_DO
%-D 10 %EIEQLMCU R31 /\/“;EIHM—«})ExLlej
0 32 TRACE_CLK
] g 12252;3‘2 Core Supply Control Interface P22 1<O>——BIBAALOIM____(3RACE D1
F T ¢ %Eﬁggjgé P22 1KH>——BISBAAALOM evr b5 cmio p22_2<y——FR1%N /\/—(%SIHM (OPTRACE_D2
N HDR 102 P22 2>——RIBAALOHM ey ps cmia P22_3<——RIINAALOHM____((Symrace D3
Figure 44 ETM trace and debug header
.
4.3.6 125-MHz oscillator

By default, the kit is set to work with 10/100 Mbps Ethernet operation on RGMIl 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 25MHz
ETH_PHY_XTAL_OUT R292 3 IDI 1 ETH_PHY_XTAL_IN 125MHz Clock Source
0 OHM J_
o0 | o e ETH_125MHz_CLK <K RN AAQOM___ < e1iy_PHY_CLK_OUT
50V 50V
R24; 0 OHM CLK_125MHz
DNI

Figure 45
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4.3.7 WLAN SDIO interface

On the kit, default connection is made for WLAN SDIO interface which is connected to an M.2 connector.
Whenever SMIF (Pmod) memory module is functionally enabled by specific rework, the series resistors
connected to the M.2 connector must be removedas shown in Table 9.

WL SDIO Interface

R2 0 OHM R255, . .33 OHM 1%
P R2 g’\’\/T@M 56, "33 OHM :S% Dlo-DATAOLT
P25 20055 R298. 7 "\0 OHM R257 33 OHM 1% DIO_DATA2_LT

DIO_DATA3_LT
DIO_CMD_LT
DIO_CLK_LT

< R2! 0 OHM R 33 OHM 1%
R300, 0 OHM R261 33 OHM 1%
R

2 ~33 OHM 1%

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

R301 0 OHM

Figure 46 WLAN SDIO interface

4.3.8 UART interface between PSoC™ 5LP and XMC7200D with flow control

If any application requires the UART interface between PSoC™ 5LP and XMC7200D with flow control, below the
indicated voltage level translators U10 and U11 is used. The user needs to have rework done on the board by
removing series 0-ohm resistors R129, R132, R144 and R146 by populating R134, R136, R148 and R150 when
required to use these flow control pins on J4 header compatible to Arduino Uno.

KitProg3 Primary UART H/W Flow Control Level Translator

PSLP_VDD PSLP_VDD VIARG_REF

C71 ||0.1uF d C72 ||0.1uF
16V 16V
u10

100K 1eca vees 45 J ke b s KitProg3 Primary UART Interface
3 A B _ | R129, 0 OHM
UART_1_RTS [ 5 0r  onp R P13 0<O>——RIBINAALEM____ S8yaRT 1 TX
74LVCIT45DW-7 % P13 14> R13Z A\ O OHM (UART_1_RX
cra|losue o1 | cza{|0.F R134 0 OHM SSARD_P13.0 P13_3¢O>—a—RIAIN A A0 OHM 3> KP_UARTL_RTS
6 97 MY Sine
—2{vcea vees (& | | Riss 0 OHM (ARD P13 1 P13_24> R146 0 OHM KKP_UARTL_CTS
UART_1_CTS A B KKP_UARTL_CTS — Vv ‘—<DN| P13 R148 0 OHM
DIR  GND R139 10K L R1B\ AL 3> ARD_P13_3
RE3 K VTARG_REF b
74LVC1T45DW- R14 10K - L RIS AAZOHM (AR _P13_2

Figure 47 UART interface between PSoC™ 5LP and XMC7200D 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

13.Is the core external regulator capable to handle load currents up to 600mA?

The core external regulator is implemented with an external NPN pass transistor in KIT_XMC72_EVK.

The pass transistor (Q5) in the Rev** has a schematic error. The collector and emitter pins of the transistor are
swapped as in image below.

This error on transistor does not impact functionality of the code examples provided with kit and, works as
expected. The circuit can still provide load currents up to 600mA

This issue will be resolved in future revisions of this EVK.

Error pin assigned Corrected pin configuration
Pass Transistor PPP Pass Transistor 2PP
L e , !
R84 N R84 N 05
DRV_VOUTR>—( 5w ™ DRV_VOUT>—q 5 ™ HZXTGQOBKTC—NPN
«| ZXT8a9KTC w
EXT_PS_CTLO ({4{ ExT_Ps_cTLo<E
R87 R87
0.1 OHM > 0.1 OHM >
< veep < veep
EXT_PS_CTL1 &K 4 T EXT_PS_CTL1 << 4 T
C110 C110
10uF 10uF
10V 10V

Figure 48 Pass transistor configuration

14. How does XMC7200 evaluation kit handle voltage connection when multiple power sources are plugged in?
There are two different options to power the kit:

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

The voltage from each of the sources is passed through ORing diodes that supply VCC_IN.
15. What are the input voltage tolerances? Is there any overvoltage protection on this kit?
Input voltage levels are shown in Table 10:

There is no overvoltage protection for this kit.

Table 10 Input voltage levels

Supply Typical input voltage Absolute max
USB Micro-B connector (J7) 45Vto55V 5.5V
VIN connector (J6) 5Vto12V 18V
User guide 57 002-34389 Rev. *C

2023-04-21



o _.
KIT_XMC72_EVK XMC7200 evaluation kit guide Infineon

Hardware

16. Why is the voltage of the kit restricted to 3.3 V? Does it drive external 1.8 V interfaces?

XMC7200D is not meant to be operated at voltages lower than 2.7 V. Powering the XMC7200D to lower than
2.7V will stop the chip to be powered ON. It is recommended to power the XMC7200D at3.3Vor5V.

17. HJow to program the target devices?
- Check J10to ensure that the jumper shunt is placed.
- Make sure that no external devices are connected to the external programming header J16 or J17.
- Update your KitProg3 version to the latest as mentioned in the KitProg3 user guide.

18. Can the kit be powered using external program/debug headers J16 and J17?

No, this is not possible in this board by default. The target MCU is powered by onboard 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.

VTARG_REF Reverse Voltage Protection

VTARG_REF VTARG_DEBUG

R93 0 OHM
DNI

7 o m s VTARG REF. Voltage
a7

= XMC_VDD

_ DMG2301LT
VTARG_REF
aos Y2 ._I© 5 P aee VTARG uis -
A BCMBSTBY, 11 BCMBSTBV, 115 N Res y 4
© - ot IN ouT
3 oa c184

Zza 0.1uF
Oa

EN
R98 R99 R100 J_CW‘B Cc182 18v
10K 10K 0.1uF = —0.1uF ~ ; ;
100K 18V 18V |P32408DNP-T1-GE4

Note: VTARG_DEBUG is only output voltage sense line for ' '
external debuggers. XMC7200D device can't be powered Note: Switch is used to reduce the
using external debugging headers J16 and J17. leakage on XMC_VDD domain.

Figure 49 VTARG reverse voltage protection
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