(infineon

KIT_XMC71_EVK_LITE_V1 XMC7100 Lite
Evaluation Board guide

About this document

Scope and purpose

This document explains about the KIT_XMC71_EVK_LITE_V1 XMC7100 Evaluation Board: kit operation, out-of-
the-box example and its operation, and the hardware details of the board.

Intended audience

This document is intended for all embedded developers using the KIT_XMC71_LITE_EVK_V1 XMC7100 Lite
Evaluation board.

Evaluation board

This board is to be used during the design-in process to evaluate and measure the characteristic curves, and to
check 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 XMC7100 Evaluation Board enables you to evaluate and develop your applications using the XMC7100D
microcontroller (hereafter called “XMC7100D”).

XMC7100D is designed for industrial applications. XMC7100D is a true programmable embedded system-on-
chip, integrating up to two 250 MHz Arm® Cortex®-M7 as the primary application processors, 100 MHz Arm®
Cortex®-M0+ that supports low-power operations, up to 4 MB flash and 768 kB SRAM, Ethernet, Controller
Area Network Flexible Data-Rate (CAN FD), programmable analog and digital peripherals that allow faster
time-to-market.

The evaluation board has two Infineon’s shield2Go standard headers (52G0O) and a mikroBus header for
interfacing sensors, 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,
a micro-B connector for USB device interface, two user LEDs, one potentiometer, and two push buttons. The
board supports operating voltages from 3.3V to 5.0 V for XMC7100D. Additionally, provision for standard 10/100
Base Tx Ethernet PHY transceiver with RJ45 connector interface is provided.

ModusToolbox™ software is used to develop and debug the XMC7100D projects. ModusToolbox™ is a set of
tools that enable you to integrate these devices into your existing development methodology.

For more details on XMC7100D, see the AN234334 - Getting started with XMC7000 MCU on ModusToolbox™
software application note, which aids in creating a customized design using the Eclipse IDE for ModusToolbox™.

1.1 Getting started

The guide has the following sections:

e TheKit details chapter provides the kit package and board details.

e The Kit operation chapter describes the major features of the XMC7100 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 XMC7100 Evaluation Board is supported in ModusToolbox™.
ModusToolbox™ is a free development eco-system that includes the Eclipse IDE for ModusToolbox™ and the
XMC7100 SDK with XMC7100D. ModusToolbox™ enables and configures device resource and middleware
libraries; writes C/assembly source code; and programs and debugs the device. The software can be
downloaded from the ModusToolbox™ home page. For more details, see the ModusToolbox™ tools package
installation guide.

e There are wide range of code examples to evaluate the XMC7100 board. These examples help to familiarize
with XMC7100D, and help to create a customized design. These examples can be accessed through
ModusToolbox™ Project Creator tool. To access the code examples, visit Infineon’s Code Example page.

1.2 Additional learning resources

Infineon provides a wealth of data on the 32-bit XMC™ Industrial Microcontroller Arm® Cortex®-MError!
Hyperlink reference not valid. webpage to select the right XMC™ MCU for the design and to quickly and
effectively integrate the device into the design.

User guide 6 002-38520 Rev. *A
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1.3 Technical support

For more assistance, go to Infineon support page. Ask questions about the kit on the Infineon Developer
Community webpage.

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.
User guide 7 002-38520 Rev. *A
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Kit details
2 Kit details
2.1 Kit contents

e XMCT100 Evaluation Board
e USB Type-Ato Micro-B cable
e Quick Start Guide (printed on the kit package)

XMC7100 Lite
Evaluation Board

KT XMETL b Lie_y,

Figurel Kitcontents

For information on missing parts, go to Infineon support page.

2.2 Board details
The XMCT7100 Evaluation Board has the following features:

e XMC7100D - XMCT7100D-F176K4160AA. See the device datasheet.

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 XMC7100D

e CANFD interface

e Two user LEDs, two user buttons, and a reset button for the XMC7100D

e Apotentiometer that can be used to simulate analog sensor output

e A mode button and a mode LED for KitProg3

e Headers compatible with Arduino Uno R3

e Headers compatible with MIKROE’s mikroBUS shields

User guide 8 002-38520 Rev. *A
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Figure2 XMC7100 Evaluation Board - top view

The XMC7100 Evaluation Board contains the following (see Figure 2):

XMC7100 extended I/O headers (J21, J23)*
Analog-IN header compatible with Arduino Uno R3 (J2)
External power supply VIN connector (J6)*
Power LED (LED4)
XMC7100 microcontroller (XMC7100D-F176K4160AA - U1)
XMC7100 10-pin SWD/JTAG program and debug header (J10)
XMC7100 20-pin debug and trace header (J11)*
KitProg3 status LED (LED3)
System power (VTARG) selection jumper (J8)
. KitProg3 programming mode selection button (SW3)
. KitProg3 USB connector (J5)
. KitProg3 programmer and debugger (CY8C5868LTI-LP039 - U3)
. Digital /0O headers compatible with Arduino Uno R3 (J3, J4)
. Potentiometer (R77)
15. Potentiometer power supply header (J13)
16.XMC7100 user LEDs (LED1, LED2)
17. CAN FD interface connector (J14)
18. CAN FD transceiver (TLE9251VLE - U5)
19.XMC7100 user buttons (SW2, SW4)
20. Shield2Go interface headers (52G01, S2G02)*
21. mikroBUS shield compatible header (J17, J19)
22.XMC7100 reset button (SW1)
23.RJ45 Ethernet connector (U16)*

24.512-Mbit serial NOR flash memory (U4)
User guide 9
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25.XMC7100 VTARG current measurement jumper (J12)
26. Power header compatible with Arduino Uno R3 (J1)
27. External crystal oscillator for XMC7100 (Y1)

Note: *Footprint only, not populated on the board.

4
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Figure3  XMC7100 Evaluation Board pinout

Note: *Not connected on the board by default. Rework required by populating zero ohm resistor for
respective interface.
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Table 3 XMC7100 Evaluation Board pinout
Pin Primary onboard Secondary onboard function | Connection details
function
XMC7100D pins
XRES Hardware reset - Remove R44 to disconnect it from
KitProg3 reset.
PO[0] D2 - header compatible - -
with Arduino (J4.3)
PO[1] D3 - header compatible - -
with Arduino (J4.4)
PO[2] 12C_SCL Header compatible with 12C_SCL communication interface
Arduino (J3.10) between KitProg3 and XMC7100D
PO[3] 12C_SDA Header compatible with 12C_SDA communication interface
Arduino (J3.9) between KitProg3 and XMC7100D
P2[0] UART RX - UART RX interface between
KitProg3 and XMC7100D
P2[1] UART TX - UART TX interface between
KitProg3 and XMC7100D
P2[2] ETH_RX_ER - ETH_RX_ER signal on standard
RMII Ethernet interface
P2[3] D7 - header compatible - -
with Arduino (J4.8)
P3[0] MDIO - MDIO interface between Ethernet
PHY and XMC7100D
P3[1] MDC - MDC interface between Ethernet
PHY and XMC7100D
P5[0] User LED1 - Connected to USER_LED1 from
XMC7100D
P5[1] User LED2 - Connected to USER_LED2 from
XMC7100D
P5[2] STB pin on CAN - Connected to Standby pin of CAN
transceiver. Internal pull-up.
Active low signal.
P5[3] User Buttonl - Connected to USER_BTN1 using
10K pull-up resistor.
P6[0] POT_AN_OUT Connected to header Remove R78 to disconnect from
compatible to Arduino (J2.1) the potentiometer.
Populate R76 to connect to
header compatible to Arduino
J2.1
P6[1] D4 - header compatible - -
with Arduino (J4.5)
P6[2] D5 - header compatible - -
with Arduino (J4.6)
User guide 11 002-38520 Rev. *A
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Pin Primary onboard Secondary onboard function | Connection details
function

P6[3] QSPI_SCK - Connected to Clock signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P6[4] FLASH_RST_L - Connected to reset signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P6[5] FLASH_INT_L - Connected to interrupt signal of
QSPI NOR flash U4-S25HL512T
from XMC7100D

P7[0] FLASH_SS L - Connected to slave-select signal
of QSPI NOR flash U4-S25HL512T
from XMC7100D

P7[1] QSPI_I00 - Connected to 100 signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P7[2] QSPI_IO1 - Connected to 101 signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P7[3] QSPI_I02 - Connected to 102 signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P7[4] QSPI_IO3 - Connected to 103 signal of QSPI
NOR flash U4-S25HL512T from
XMC7100D

P7[5] XRES_L_HDR - Connected to RESET/GPIO of
S2GO and mikroBUS headers
Remove R209 to disconnect from
P7[5]

Populate R208 to connect to XRES
from XMC7100D

P8[0] CAN_TX - Connected to RxD of CAN
transceiver TLE9251VLE

P8[1] CAN_RX - Connected to TxD of CAN
transceiver TLE9251VLE

P8[2] USER_BTN2 - Populate R82 (1K) to connect user
button2. By default, not
populated. Used only when 100-
TEQFP is populated as target MCU

P11[0] Al - header compatible Shield2Go GPIO S2G02-J18.4 Shared pins between Header
with Arduino (J2.2) and S2G01-J22.4 compatible to Arduino and
Shield2Go header

User guide 12 002-38520 Rev. *A
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Pin Primary onboard Secondary onboard function | Connection details
function
P11[1] A2 - header compatible INT_MIKRO_BUS connected to | Shared pins between Header
with Arduino (J2.3) J17.2 compatible to Arduino and
Shield2Go header
P11[2] A3 - header compatible - -
with Arduino (J2.4)
P12[0] UART_RX_MIK_BUS - Connected to UART RX of
mikroBUS header interface
P12[1] UART_TX_MIK_BUS - Connected to UART TX of
mikroBUS header interface
P12[2] D9 - header compatible - -
with Arduino (J10.2)
P12([3] D8 - header compatible | - -
with Arduino (J10.1)
P12[4] A4 - header compatible - -
with Arduino (J2.5)
P13[0] XMC_SPI_MISO - Multiplexed signal between
XMC7100D, header compatible to
Arduino, mikroBUS header and
S2GO header interface
P13[1] XMC_SPI_MOSI - Multiplexed signal between
XMC7100D, header compatible to
Arduino, mikroBUS header and
S2GO header interface
P13[2] XMC_SPI_CLK - Multiplexed signal between
XMC7100D, header compatible to
Arduino, mikroBUS header and
S52GO header interface
P13[3] XMC_SPI_CSO - Connected to SPI select signal
between header compatible to
Arduino (J3.3) and XMC7100D
P13[4] XMC_SPI_CS1 - Connected to SPI select signal
between mikroBUS header (J19.3)
and XMC7100D
P13[5] XMC_SPI_CS2 - Connected to SPI select signal
between shield2Go header
S2G02-(J18.5) and XMC7100D
P13[6] XMC_SPI_CS3 - Connected to SPI select signal
between shield2Go header
S2GO01- (J22.5) and XMC7100D
P13([7] A5 - header compatible - -
with Arduino (J2.6)
User guide 13 002-38520 Rev. *A
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Pin Primary onboard Secondary onboard function | Connection details

function
P14[0] UART_RX_ARD UART_RX_S2GO connectedto | Connected to RX of header
header S2G02- J18.1 and compatible to Arduino (J4.1)
S2G0O1-J22.1

P14[1] UART_TX_ARD UART_TX_S2GO connected to Connected to TX of header
header S2G02- J18.2 and compatible to Arduino (J4.1)
S2G0O1-J22.2

P18[0] ETH_PHY_XIN ETH_PHY_50MHz_IN Connected to 25 MHz clock input
from crystal to Ethernet PHY
Remove R154 to disconnect from
25 MHz crystal
Populate R193 to connect 50 MHz
clock from Oscillator output

P18[1] XMC_ETH_TX_CTL - Connected to Tx enable of
Ethernet transceiver U12

P18[2] AN_MIKRO_BUS - Connected to mikroBUS header
J19.1

P18[3] XMC_TRACE_CLK - Populate R56 to connect with
trace clock signal

P18[4] XMC_ETH_TXDO - DataO0 receive signal of Ethernet
transceiver U12

P18[5] XMC_ETH_TXD1 - Datal receive signal of Ethernet
transceiver U12

P18[6] AN1_S2G - Connected to Analog pin of
shield2go header. S2G02- J16.2
and S2GO01- J20.2

P18[7] AN2_S2G - Connected to Analog pin of
shield2go header. S2G02- J16.3
and S2G01- J20.3

P19[0] XMC_ETH_RXDO - Data0 transmit signal of Ethernet
transceiver U12

P19[1] XMC_ETH_RXD1 - Datal transmit signal of Ethernet
transceiver U12

P19[2] D6 - header compatible - -

with Arduino (J4.7)

P19[3] PWM_MIKRO_BUS - Connected to PWM pin of
mikroBUS header J17.1

P21[0] WCO IN (Y2) - 32.768 kHz watch crystal
oscillator input. Not loaded by
default.

P21[1] WCO OUT (Y2) - 32.768 kHz watch crystal
oscillator output. Not loaded by
default.
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Pin

Primary onboard
function

Secondary onboard function

Connection details

P21[2]

ECOIN (Y1)

20 MHz external crystal oscillator
input

P21[3]

ECOOUT (Y1)

20 MHz external crystal oscillator
output

P21[4]

User button
(USER_BTN2)

(Also used for hibernate
wakeup function)

P21[5]

XMC_ETH_RX_CTL

TRACEDATA [0]

Connected to RX_CTL pin of
Ethernet transceiver.
Populate R50 to connect with
XMC™ MCU 20-pin ETM header
J11.

DRV_VOUT

DRV_VOUT

Gate drive signal on external pass
transistor for core regulator
feedback control.

P22[1]

EXT_PS_CTLO

TRACEDATA[1]

Connected to external pass
transistor for core regulator
feedback control.

XMC™ MCU 20-pin ETM header J11
By default, connected to external
pass transistor Q3. Need R50 to
populate.

P22[2]

EXT_PS_CTL1

TRACEDATA [2]

Connected to external pass
transistor for XMC7100D core
regulator feedback control.
Trace data on XMC™ MCU 20-pin
ETM header J11

Not connected by default,
populate R51 for trace operation.

P22[3]

XMC_ETHO_RST

TRACEDATA[3]

Connected to reset pin of
Ethernet transceiver.

Trace data on XMC™ MCU 20-pin
ETM header J11.

Populate R55 for trace operation.

P22[4]

TRACE_CLOCK

XMC™ MCU 20-pin ETM header J11
specific to 176-TEQFP device.

By default, not connected, need
R57 to populate.

P23(3]

PWM S2GO

Connected to PWM pin of
standard Shield2Go interface.

User guide
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Pin Primary onboard Secondary onboard function | Connection details
function

P23[4] TDO_SWO - XMC™ MCU 10-pin SWD/JTAG
interface J10 / 20-pin ETM header
J11

P23[5] TCK_SWCLK - XMC™ MCU 10-pin SWD/JTAG
interface at J10 / 20-pin ETM
header J11

P23[6] TMS_ SWDIO - XMC™ MCU 10-pin SWD/JTAG
interface at J10 / 20-pin ETM
header J11

P23[7] TDI - XMC™ MCU 10-pin SWD/JTAG
interface at J10 / 20-pin ETM
header J11
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3 Kit operation

3.1 Theory of operation

The XMC7100 Evaluation Board is built around XMC7100D. For more information on device features, see the
device datasheet.

I CPU Subsyster

TTCM DTCM
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Figure4 XMC7100D block diagram

High Speed 1/0 Matrix, Smart 1/O, Boundary Scan
5x Smart /0
Up to 203x GPIO_STD, 4x GPIO_ENH, Up to 13x HSIO_STD

5V

ECO Crystal (20 MHz)

> Voltage Selection Current
sy ) F100K4160AA
f

(Footprint only)
Headers x2

Headers compatible XMC7100D-
Mode with Arduino F176K4160AA

QUAD SPI

10-pin SWD/ITAG

VIN (DC JACK)

Mikro-BUS Header

12C
KitProg3 -} 20-pin ETM/Trace
. 1D 0x03 GPIO headers x2
) Ethernet PHY
Non-IFX parts Power lines
1/0s connected to target device by default
- 1/0s not connected to target device by default
RJ45 connector
Figure5 XMC7100 Evaluation Board block diagram
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The XMC7100 Evaluation Board has the following peripherals.

Table 4 Peripheral details

Sl. No. Peripheral Description

1. External power supply VIN External power supply from DC Jack. A DC adapter with

connector (J6) 7V -24V,2.5Acan be used as a source of power to the
kit. Not loaded by default.

Power LED (LED4) Power supply ON/OFF LED status indicator.

KitProg3 USB connector (J5) Connect to a PC to use the KitProg3 onboard programmer
and debugger and to provide power to the board.

4, KitProg3 status LED (LED3) 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

(S25HL512T - U9) XMC7100D. 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.

8. XMC7100D VTARG current Connect an ammeter to this jumper to measure the

measurement jumper (J12) current consumed by the XMC_VDD power domain of the
MCU.
9. XMC7100D VDDIO1 current J24 connects MCU VDDIO1 to XMC_VDD which is outcome
measurement jumper (J24) from J8 (VCC_3V3 or VDD_5V0) power supply selection.
Not loaded by default.
10 XMC7100D VDDIO2 current J25 connects MCU VDDIO2 to XMC_VDD which is outcome
measurement jumper (J25) from J8 (VCC_3V3 or VDD_5V0) power supply selection.
Not loaded by default.

11. System power (VTARG) selection J8 is a three-pin voltage selection header to select

jumper (J8) between VCC_3V3 or VDD_5VO0 voltages.

12. XMC7100D 20-pin debug and trace Connect to an Embedded Trace Macrocell (ETM)-

header (J11) compatible programmer and debugger. This is not loaded
by default.

13. XMC7100D 10-pin SWD/JTAG This 10-pin header allows you to program and debug the

program and debug header (J10) XMCT7100D using an external programmer, such as
MiniProg4.

14. XMC7100D reset button (SW1) Resets XMC7100D. It connects the XMC7100D reset (XRES)
pin to ground.

15. Potentiometer (R77) 10 kQ potentiometer connected to a XMC7100D pin P6[0].
This pin has shared connection to A0 of Arduino-
compatible analog header J2 to simulate sensor output
to XMC7100D.
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Sl. No. Peripheral Description
16. Potentiometer connection jumper Connects the XMC7100D VDDA supply to the
(J13) potentiometer.
17. XMC7100D extended I/O headers These headers provide connectivity to XMC7100D GPIOs
(J21, J23) 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 XMC7100D by
default. These connectors are not populated by default.
18. 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.
19. Analog-IN header compatible with Bring out pins from XMC7100D to interface with the
Arduino Uno R3 (J2) Arduino-compatible shields. Some of these pins are
multiplexed with onboard peripherals and are not
connected to XMC7100D by default. For detailed
information on how to rework the kit to access these pins,
see Table 3.

20. XMC7100D user buttons (SW2, SW4) | Provide an input to XMC7100D. Note that by default the
button connects the XMC7100D pin to ground when
pressed, so you need to configure the XMC7100D pin as a
digital input with resistive pull-up for detecting the
button press. The SW4 button also provides a wakeup
source from hibernate mode of the device.

21. XMC7100D user LEDs (LED1 and The user LEDs can operate at the entire operating voltage

LED2) range of XMC7100D. The LEDs are active LOW; therefore,
pins must be driven to ground to turn ON the LEDs.

22. Shield2Go- S2G02 (J16 & J18) Infineon’s shield2go-compatible header to support
sensor functionality working with 12C, UART or SPI
interface.

23. Shield2Go- S2GO1 (J20 & J22) Infineon’s shield2go compatible header to support sensor
functionality working with 12C, UART or SPI interface.

24, XMC7100D Microcontroller XMC™ MCU device used on the kit.

(XMC7100D-F176K4160AA - U1)
25. Mikro-Bus compatible header (J19 MIKROE’s mikroBUS-compatible header to support
& J17) sensor functionality working with 12C, UART or SPI
interface.

26. RJ45 Ethernet connector (U16) RJ45 ethernet connector port to connect kit to the
Ethernet network. Not loaded by default.

217. Ethernet physical layer (PHY) Ethernet PHY. Not loaded by default.

transceiver (U12)

28. 25 MHz crystal for Ethernet Crystal oscillator for Ethernet PHY. Not loaded by default.

transceiver (Y3)

29. 50 MHz crystal for Ethernet Oscillator for Ethernet PHY. Not loaded by default.

transceiver (U17)

30. CAN FD interface connector (J14) Connector to connect kit to the CAN / CAN FD network.
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Sl. No. Peripheral Description
31. CAN FD transceiver CAN FD transceiver
(TLE9251VLE - U5)
32. Digital I/O headers compatible with | Bring out pins from the XMC7100D to interface 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 XMC7100D by default. For detailed
information on how to rework the kit to access these pins,
see Table 3.
33. KitProg3 (PSoC™ 5LP) programmer | The PSoC™ 5LP device (CY8C5868LTI-LP039) serving as

and debugger
(CY8C5868LTI-LP039 - U3)

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.

For more details on various hardware blocks, see Hardware functional description.

3.2

Board support package (BSP) selection

The XMC7100 Evaluation Board comes with a KIT_XMC71_EVK_LITE_V1 board support package to build and run
code examples on the kit by following the instructions provided in the “Create an application” section of the
ModusToolbox™ user guide.

3.3

KitProg3: onboard programmer and debugger

The XMC7100 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.

3.3.1

Programming and debugging using ModusToolbox™

1. Connect the board to the PC using the provided USB cable through the KitProg3 USB connector, see
Figure 8.If you are connecting it to the PC for the first time, it enumerates as a USB composite device.

2. KitProg3 on this kit operates in CMSIS-DAP Bulk mode. 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.

User guide
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Figure8 Connect USB cable to USB connector on the board

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

a) Click on New Application from Quick Panel.

“‘3= Variables % Expressi... ° Breakpo...

Eclipse IDE for
ModusToolbox®

~ Start

I New Application |

¢ Search Online for Code Examples
¢ Search Online for Libraries and BSPs
& Refresh Quick Panel

~ Project
4
-

- Launches

= 0

Figure9 Create new application
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b) Select the BSP in the “Choose Board Support Package” window

= 1d Suppor
Source Template
Create from MPN... Browse for BSP_. B @ KIT XMCT1 EVK LITE V1
Kit Name Mcu/soc/sip Connectivity The KIT_XMC71_EVK_UITE_V1, a 176-pin evaluation board is based on the XMC7100 family of devices. XMC7100 MCU is
AIROC™ Bluetooth® BSPs designed for industrial applications. The evaluation board carries a XMC7100D microcontroller,and headers
AIROC™ Connectivity BSPs compatible with Arduino for interfacing Arduino shields. In addition, the board features an on-board programmer/
PMG BSPs debugger (KitProg3), a 512-Mbit QSPI NOR flash, CAN FD transceiver, Ethemet PHY transceiver with RJ45 connector
> PSoC™ 4 BSPs interface, a Shield2Go connector interface and MikroBUS connector interface, two user LEDs, one potentiometer, and
ol e two push buttons. The board supports operating voltages from 3.3 V to 5.0 V for XMC7100D device.
TRAVEO™ BSPs Kit Features
Wireless Charging BSPs
v XMC™ BSPs © XMC7100D-F176K4160AA BMB Flash 176-pin TEQFP device
EVAL_6EDL7141_FOC_3... XMC1404-Q064x0200 <none> « Programming interface (Arm® Standard JTAG, Cortex® Debug + ETM with Arm® ETM Mictor)
EVAL GEDL7141_TRAP_... XMC1404-Q064x0200 <none> * Reset control with manual reset switch and voltage supervision
EVAL IMD700A_FOC_35H IMD701A-Q064x128 (XMC1404-... <none> *CAN FD interface
ST JOAC FLIZGO NG, XMCAZD Fomast Shone> :gnh:?: I;‘;::Z(:emal Quad SPI NOR Flash that provides a fast, expandable memory for data and code
KILJ0AC AT200 IMC-.. SMICIIC £100x312 e * KitProg3 on-board SWD programmer/debugger, USB-UART and USB-12C bridge functionality
KIEANCLIBOOT.00T; (X1 100-TUX0064 hone « A Shield2Go connector interface and a MikroBUS connector interface
KIT.XMC12 BOOT.001  XMC1200-T038x0200 <none> « Selectable input supply voltages of 3.3 V and 5.0 V for the XMC7100D device
KIT_XMC13_BOOT 001 XMC1302-T038x0200 <none> « Two user LEDs, two user buttons, and a reset button for the XMC7100D device
KITXMC14_BOOT001  XMC1404-Q064x0200 <none> « A potentiometer which can be used to simulate analog sensor output
KIT_XMC43_RELAX_ECA... XMC4300-F100:256 <none>  Amode button and a mode LED for KitProg3
KITXMC45 RELAX V1 XMC4500-F100x1024 <none>
KITXMCA7_RELAXV1  XMCA700-F144x2048 <none> I Cootents;
KIT_XMC48_RELAX_ECA... XMC4800-F144x2048 <none> XMC7100 evaluation board
KITXMC71_EVK_LITE.V1 XMC7100D-F176K4160 <none> USB Type-A to Micro-B cable
KIT_XMC72_EVK XMC7200D-E272K8384 <none> * Quick start guide (printed on the kit package)
KIT_XMCT2_EVK_MUR_... XMC7200D-E272K8364 LBEESKL1YN (CYW43439KUBG)
XMC-GENERIC XMC1404-Q064x0200 <none>
D« manifest file intra.infineon. 59/ ifi i ifestxml’
D manifest file ntrai sg) f b-wif fest-fu2xmi*
D manifest file | intra. <0 i b-wifi v—
D manifest file beronEBU/cyb b- b- fest-fv2umi”
D manifest file golioth lioth- ifest-fv2.xml*
Downloading manifest file ‘https:// faul faul fest-v2xmi
Downloading manifest file https://c fest-fv2xml’
Finished download of file 1 intrainfineonc 71_EVK/mtb-ce-manifestxmi’ I
Finished download of file tra.infineon. 71_EVK/mtb: fest-fu2xml’
Finished download of file intra.infineon. bt-app- 71_EVK/mtb-bt-app-manifestxmi’
Finished download of file 1 intra.infineon. - 71.] pp- 2xmi’
Finished download of file op X/cce-app: 2l
Finished download of file "ttps: y y xml*
Finished download of file 1 golioth g fest-fv2xmi
Einichad. dewunlaad o fila hitne-Linithub ) e
Next > Close

Figure 10 Board support package in the new application window

¢) and click Next.
d) Select the application in the “Select Application” window and click Create.
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- —
[ Select Application - Project Creator 2,10 = (m] X
Settings  Help
| Application(s) Root Path: C:/W/e Browse...
|

3 Target IDE: Eclipse IDE for ModusTeolbox™

| |Enter filter text... /7 | Browse for Application... &Z Z = [H  This example is the out-of-the-box (OOB) demo project for the XMC7000

| evaluation kit which includes - Hello world, PWM square-wave output, GPIO
| | Template Application New Application Name New BSP Name interrupt, SAR ADC basics, XMC™ MCU power modes, QSPI memory read/
v Getting Started write, and CAN FD loopback code examples.
8 ;:f;y\:gfd For more details, see the README on GitHub.

() Multicore Empty App
O Switching Power Modes
XMC7000 OOB Demo

> Peripherals

PP_KIT_XMC71_EVK_LITE_V1

Summary:

BSP: KIT_XMC71_EVK_LITE_V1
Template Application(s): XMC7000 OOB Demo
| Application(s) Root Path: C:/W/e

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

i
|
|

< Back Create Close

|

Figure11 Select application window

4. To build and program a XMC7100D 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, see Figure 12.

b Quick Panel | (x)= Variables &' Expressions ©g Breakpoints = [m

& Search Online for Libraries and BSPs

& Training Material

Q Refresh Quick Panel

v XMC7000_O0OB_Demo (APP_KIT_XMC71_EVK_LITE_ V1)
Q Build Application

& Clean Application
v Launches

B XMC7000_00B_Demo Debug MultiCore (KitProg3_MiniProg4)

Yr—— - S—
&, Generate Launches for XMC7000_00B_Demo

Figure12 Programming in the ModusToolbox™ software

User guide 24 002-38520 Rev. *A

2024-04-17



o _.
KIT_XMC71_EVK_LITE_V1 XMC7100 Lite Evaluation Board guide Infineon

Kit operation

5. ModusToolbox™ software has an integrated debugger. To debug a XMC7100D 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.

= Variables &7 Expressions 9g Breakpoints = m

3]

¢ Search Online for Libraries and BSPs

& Trai

6& Refresh Quick Pane
v XMC7000_O0B_Demo (APP_KIT_XMC71_EVK_LITE_V1)

6& Build Application
¢ Clean Application

ning Materia

v Launches

I B XMC7000_00B_Demo Debug MultiCore (KitProg3_MiniProg4 I
@ XMC7000_00B_Demo Program Application (KitProg3_MiniProgd
% Generate Launches for XMC7000_00B_Demo

Figure 13 Debugging in ModusToolbox™

3.3.1.1 Using the OOB example - XMC7000 MCU: OOB demo

By default, the XMC7100 Evaluation Board is programmed with the XMC7000 MCU: OOB demo code example.
The following steps explain how to use the example. For a detailed description of the project, see the example’s
README.md 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.

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

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

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

¥MC?7088 MCU: Running the out—of-the—box (00B)> demo project e

[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 basic
5. XMC(TM> MCU power modes
6. QSPI memory read/uwrite
. CAN FD loophack
[For more projects visit our code examples repositories:
https://github.com/Infineon/Code—Examples—for—ModusToolbox—Sof tware
[For detailed steps refer to the README document

Running Hello world demo 3366666666663

ello World???
Press the Enter key to pause or resume blinking the user LED. Alternatively.
1se either USER BTN1 or USER BIN2 to pause or resume the blinking.

Figure 14 OOB demo project message in the terminal
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4. Confirm that the kit LEDs blinks at 1 Hz in a sequence.
5. If you press the Enter key, the LEDs stop blinking; the terminal displays the message “LED blinking paused”.

6. If you repress the Enter key, the LEDs resume blinking at 1 Hz; 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.

7. Select the options from 1 to 7 as shown in Figure 14 to run the selected demos.

3.3.2 USB-UART bridge
KitProg3 on the XMC7100 Evaluation Board can act as a USB-UART bridge.

The UART RX and TX pins of KitProg3 are connected to the XMC7100D UART pins as follows:

KitProg3 XMC7100D device
RX
KP_UART_1_TX P2[0]
X
KP_UART_1_RX P2[1]
USB

Figure 15 UART connection between KitProg3 and XMC7100D

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

3.3.3 USB-12C bridge

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

Panel (BCP). The 12C lines on the XMC7100D are hard-wired on the board to the 12C lines of the KitProg3, with
onboard pull-up resistors. The USB-12C supports 12C speeds of 50 kHz, 100 kHz, 400 kHz, and 1 MHz. For more
details on the KitProg3 USB-I2C functionality, see the KitProg3 user guide.

VTARG_REF
R34 R36
4.7K 4.7K
KitProg3 XMC7100D device
KP_12C_SCL SCLI po[2]
USB KP_I2C_SDA SDA| pqy3)

Figure 16 12C connection between KitProg3 and XMC7100D
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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 XMC7100D (U1)

XMC7100 is a family of XMC7000 MCUs with industrial applications. XMC7100 has two Arm® Cortex®-M7 CPUs for
primary processing, and an Arm® Cortex®-M0+ CPU for peripheral and security processing. Single/Dual 250 MHz
Arm® Cortex®-M7 and 100 MHz Cortex®-M0+. These devices contain embedded peripherals supporting CAN FD
and Ethernet. XMC7100 devices are manufactured on an advanced 40-nm process. XMC7100 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 XMC7100D datasheet.

uiB XMC7100D 176-TEQFP Device Signals uiD
P0O_0 2 p00 P50 %g—— SER_LED1 61 e % P17.0 ﬁ? P17.0 p21.0 {{g—% CO_IN
PO_1 2 P01 P5_1 [T QQUSER_LED2 P9 0 €21 P90 P13 0 P13 0 P17_1<C3 118 P17_1 P21°1 [1g9——)WCO_OUT
XMC_I2C_SCL< 5 PO_2 P5_2 P5_2 P9_1 &3 P9_1 P13_1 P13_1 P17_2<0 Tr9-| P17 2 P21 2 [155—<KECO_IN
XMC_12C_SDA PO 3 P53 P5 3 P9 2 g4 P92 P13_2 P13 2 P17_35——155-| P17.3 P21°3 5T ——X)ECO_OUT
6 P5_4 P5_4 P9_3 P9 3 P13 3 P13_3 P17_4<C) ToT| P17_4 P21_4 [-57——XKHIB_WAKE_UP
P10 71 P10 P55 P55 65 P13 4 P13_4 P17_5¢C 127 P17.5 P215 P21 5
P11 g1 PL1 35 P10_0 661 P10_0 P13°5 P13_5 P17_6462 12371 P17.6 P21 6 P21.6
P12 91 P12 P6_0 P6_0 P10_1 671 P10_1 P13°6 P13_6 P17.7 P17_7 P21_7 p21.7
P13 P13 P6_1 P6_1 P10_2 68 P10_2 P13_7 P13 7 124 161
10 P6_2 P6_2 P10_3 691 P10_3 98 P18_0 1751 P18 0 P22 1 ¥ P22 1
XMC_UART_RX, 111 P20 P6_3 P6_3 P10_4 01 P10_4 P14_0 [Fgg——<KMC_UART_RX3 P18_1 1261 P18_1 P22_2 P22_2
XMC_UART_TX1K&—7| P2_1 P6_4 P6_4 P10_5<$>——711 P10_5 P14_1 100 XMC_UART_TX3 P18 2<»—17771 P18_2 P22 3 P2z 3
P22 131 P22 P65 P6_5 P10_6 P10_6 P14_2 P142 P18_3 1781 P18_3 P22_4 P22_4
P2_3 14 P23 P6_6 P6_6 P10_7 P10_7 P143 P14_3 P18_4 129| P18 4 P22 5 P22_5
P2_4 151 P2 4 P6_7 P6_7 73 P14 4 P14_4 P18_5 130 | P18 5 P22 6 P22_6
P25 P25 48 P11.0 P11.0 P14 5 P14_5 P18_6 131 | P18 6 P22_7 P22_7
16 P70 P70 P11_1 P11_1 P14 6 P14_6 P18_7 P18_7 168
XMC_ETHO_MDI! >——17- P3_0 P71 P71 P11_2 P11 2 P147 P14_7 134 P23 0 P23 0
XMC_ETHO_MDXXS——g~{ P3_1 P72 P72 80 106 P19 0 1351 P19_0 P23_1 P23_1
P32 To-{ P32 P73 P7_3 XMC_UART_RX2)Y P12.0 P15_0 P15_0 P19_1 1361 P19 1 P23_2 P23 2
P3_3 5071 P3_3 P74 P7 4 XMC_UART_TX2<{{——g5—1 P12_1 P15_1 P15_1 P19_2 13771 P19_2 P23_3 p23_3
P3_4 2171 P3_4 P75 P75 P12 2 g3 | P12_2 P15_2 P15_2 P19_3 1381 P19_3 P23 4 pP23_4
P3_5 P35 P7_6 ';_7/,3 P12_3 841 P12_3 P15_3 P15_3 P19_4 P19_4 P23_5 Egg,g
24 P77 & P12_4 P12 4 11 1 P23_6 _
P40 551 P4_0 56 P12 5 32 P12_5 P16_3 L{(} P16_3 P20_0 133 P20_0 P237 P23_7
P4_1 26 P4_1 P8_0 P8_0 P12 6 g7 P12.6 P20_1 141 | P20_1
P4_2 7771 P4_2 P8_1 P8_1 P12_7 P12_7 P20_2 147 P20_2
P4_3 261 P43 P8 2 P8_2 P20_3 1431 P203
Pa_4 P44 P8 3 P8_3 XMC7100D-F176K4160AA P20_4 1221 P20 4
P8_4 P8_4 P20_5 1451 P20 5
P20_6 1461 P20_6
XMC7100D-F176K4160AA P20_7 P20 7
XMC7100D-F176K4160AA
U2B XMC7100D 100-TEQFP Device Signals
2 29 yzc
P0_0 P0_0 P7_0 7.0 . 52 77
PO_1 PO_1 P7_1 71 P13_( P13_0 P19 0 19 0
XMC_[2C_SCL: PO_2 P72 72 P13 1 P13 1 P19_1 19 1
XMC_I2C_SDA: PO_3 P73 73 P13_2 P13 2 P19 2 19 2
6 P7 4 74 P13_3: P13°3 P19 3 <PP19_3
XMC_UART_RXLY P20 P75 75 P13 4<; P13 4 T e
XMC_UART_TX1 &&——g—{ P2_1 35 P13_5¢; P135 P21_0 Kweo_in
PZ_gég P22 P8 0 8 8 0 P13 P13 6 P21 1 [~g3———)»WCO_OUT
P2_ P23 P8 1 <H‘8§1WAKE o P13_7Kp>—— P13_7 P21_2 KECO_IN
P8_2 A | P21 3 [gg ——QECO_OUT
XMC_ETHO_MDIOC>——19 P3_0 HE TN XVMC_UART RXS) o P10 P21 75 a«? P21 5
XMC_ETHO_MD P31 P11 0 110 XMC_UART_TX3<<- P14 1 92
14 P11_1 111 - 67 P22_1 P22_1
USER_LEDXS——75-{ P5_0 P11_2 112 P18_| P18_0 P22 2 P22_2
USER_LEDX ——15{ P5_1 45 P18_1. P18_1 P22_3 P22 3
E-‘g,g g P52 P12_0 QWMC_UART_RX2 Eigl P18_2 P23 3 Eg,i
. P53 P12_1 [g7 00 XMC_UART_TX2 _ P18_3 P23 4 _
18 P12_2 12 2 P18_4: P18_4 P23_5 P23 5
P6_0 P6_0 P12_3 123 P18_5¢; P18_5 P23_6 p23_6
P6_1 P6_1 P12_4 124 P18_( P18_6 P23_7 P23_7
P6_2 P6_2 P18 7<), P18_7
P6_3 P6_3
P6_4 P6_4 XMC7100D-F100K4160AA
P6_5 P65 oI
i XMC7100D-F100K4160AA
H *
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XMC7100D 176-TEQFP Device Power VDDIOL XMC7100D 100-TEQFP Device Power
XRES_L_MCU}
VREFH VDDA VDDIO2 RES_L_MCU VREFH
U1A J U2A VDDIO1
152 79 85 a4 T VDDIO2
veep XRES_L VREFH ﬁa—J——o OHM A A ~RE2 XRES_L VREFH
46 VREFL NI 27 VREFL
P4 O 271 VCeD1 a4 s veceo 28~| VCCD1 25
o) T 631 VCCD2 VDDIO_1 |50
DNI 111 | VCCD2 VDDIO_1 |"gg 50 §4-1 vecp3 VDDIO_2
1T. xgggi VDDIO_2 DNI 851 vecba "o
113 160 DRV_VOUT
561 VCCD5 DRV_VOUT SPDRV_VOUT B | VeCDs DRV_VOUT . 2
VCCD6 77 12 VSSD1 [~13
VDDA VSSA VDDD 241 VDDD1 VSSD2 (76
o T 78 1 62| VDDD2 VSSD3 (5T
7 VDDA VSSD1 751 vDDD3 VSSD4 (65
22 VSSD2 [75 R63 R 86| VDDD4 VSSD5 76
VDDD 73| VDDD1 VSSD3 [~gg So VY 100 | VDDD5 VSSD6 g
T 110 VDDD2 VSSD4 (114 VDDA VDDD6 VSSD7 [~gg
8 O 137 VDDD3 VSSDS5 (133 — = T 43 VSSD8
153 VDDD4 o  VSSD6 (154 = = VDDA 42
176 | VDDD5 g vsSsD7 155 VSSA ﬁ_ ~
VDDD6 w VSSD8 H
TP19
- —OBLACK EPAD =
XMC7100D-F176K4160AA XMC7100D-F100K4160AA
DNI
Core Supply Control Interface
P22,1<<>: R64 \/\/\QOHM EXT_PS_CTLO
P22 2(SH—REB A A O OHM _ EXT PS CTLL
Pass Transistor VDDD
XMC_VDD
T VTARG REF. Voltage
. R68 N Q3 $ HDR 2
DRV_VOUT)>—- S NN\ —— S
- 770 OHM
ZXTB49KTC | y7aARG ;\ ?ggK VTARG_REF; XMC7100D
U9 Device Power
1 4
IN ouT b omm
Re9 7 3 c65 29 % XMC_VDD
0.1 OHM > EN 29 SF MC VRDD
< oa p FB1
" vcep ces | ce7 6v vce_3v3 VDDIOL XMC_VDD 0 7
0.1uF——0.1uF T T 1
EXT_PS _CTL1 J T 16V 16V |P32408DNP-T1-GE4 e
o 0 OHM,\/\/&73 1K VODA
‘Lmup VDDIO2 FB2
Q;NV Note: Swich is used to reduce the 0 OHM R75 ’O—O
leakage on XMC_V DD domain. N Y Y 1K
Decoupling Capacitors
VDDD VDDA VREFH
T
ca9 c50
cas cs1 c52 c46 ca7 c53 cag
2.2uF 0.1uF
4.7uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 2.20F 0.1uF 10v 16V
16V 16V 16V 16V 16V 16V 16V 10v 16V
vcep VDDIO1 VDDIO2
T
56 cs7 cs8 | C59 | C60 cél ce2 ce3 ce4
wF 0.1uF 0.1uF 0.1uF 0.1uF | O.1uUF | 0.1uF 1wF 0.1uF 1F 0.1uF
| 25V J 16V 16V 16V J 16V J 16V | 16V 25V 16V 25v 16V

Figure 17 XMC7100D
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4.2.2 PSoC™ 5LP-based KitProg3 (U3)

An onboard PSoC™ 5LP (CY8C5868LTI-LP039) is used as KitProg3 to program and debug XMC7100D. 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 XMC7100D.

Visit the PSoC™ 5LP webpage and for more information, see the CY8C58LPxx family datasheet .

PSoC™ 5LP based KitProg3
° ased Kittrog PSoC™ 5LP Power

PSLP_VDD

KP_VBUS P5LP_VDD
P5LP2._ R22 0 OHM
P P5LP_VCCD Al
C31 | |1uF
| [10v
SAR Bypass
wT Capacitor
P5LP_VDD
1 51
X3 a9 %
KP_RESETCS: 1 78X P5LP_SIO_VREF
X5 7
- & 75 P_SWCLK
X— IND b P_SWDIO
R D a7
9 z
P5LP_XRES 10| ¥SSD CY8C5868LTI-LPO39 VSSA 471 €40 | [1uF
P5LP_SWDIO 1| XRES veea [Tt | [10v
PSLP_SWCLK 12| P1[0] P15[3] 40X
PsLP1 2] 13 | Pl P15[2] 35X
14 P1[2] P12[1] 38 >8§§PJ2075DA
PsLP1_4| X 15| P1[3] P12[0] P_12C_SCL
= 16| P1[4] P3[7] 35X
PSLP_VDD P1[5] 4y P3[6] 35X
VDDIO1 8o VDDIO3
Pt
< eEgSeras855easase PLEVOP
FranaasSsSancaaaan ~
P5LP_VDD BERRAR "r: f‘ “’fl P5LP_VCCD
USB_V_SENSE
FRTTRR C— L s
kP USE DP R30 22 OHM 1% ca1 | [1uF
" USB| 32 7 | T1ov
KP_USB_DM R32 [\~ 22.0HM 1%

Del-Sig Bypass Capacitor

PSLP VDD Decoupling Capacitors Voltage Monitoring
T VIARG_REF
R23 \/\/\49.9K PSLP_SIO_VREF
iczs icu lczs iczs LC” iczs chg icso R24 . 1499
TOWF S O0IF T —IuF T —0.0uF ——1uF  ——0.luF — —1uF ——0.1uF DNI
J 10v l 50V J 10v J 50V J 10v J 50V J 10v x 50V 19%
VTARG_REF KitProg3 12C Interface
N/ 1%
" A ALEKGVTARG MEAS VTARG_REF
PSLP_VCCD PSLP_VDD
éZL\/\/\SOK
]— 1%
R25S, R26%
C32 C33 ] C34 ] C35 ] C36 ] c37 ] C38 ‘ C39 . P5LP_VDD ﬁ\ ﬁ\
:‘1uF :‘O.luF :‘luF :‘o.mF :‘mF :‘0.1uF :‘mF :‘o.mF 1"5/; USB V SENSE s 2
10v 50V 10v 50V 10v 50V 10v | sov AAN LY 5
| | 1 | | i i | KP_12C_SCLLO)
\/\/\30°K
1% KP_I12C_SDALL,
KitProg3 H/W Revision Optional Programming Header
P5LP2 0 Bit 0 P5LP_VDD
P5LP2_1 pit 1 39
P5LP2 2 pBit 2 O+ H
T P5P2.3 it 3 i i
FelPo 4 nit 4 Mode Switch KitProg3 Status LED EFT P5LP XRES
E— o[ [ PSLP_SWCLK
N ID = 0x03 SW3 pstp1 4 R33  |gp3 BN 5[ _PsLP_SWDIO
PSLPL2 1 s 3 —— .
Note: GND is read as binary 7 1° 7S0OHM  vELLow HDR 5
"1" and floating as "0" I
434123025826
. ™ o
Figure 18 PSoC™ 5LP-based KitProg3 (U3)
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4.2.3 Serial interconnection between PSoC™ 5LP and XMC7100D

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 19. The USB-serial pins of the PSoC™ 5LP device are hard-wired to
the 12C/UART pins of the XMC7100D device. These pins are also available on the I/O headers compatible
with Arduino Uno R3.

KitProg3 12C Interface KitProg3 Primary UART Interface
0 2 XMC_12C_SCL {>———a—R34A A A0 OHMessp 12¢_scL i o omm
P20 XMC_UART_RXK AN KP_UART_TX
P0_3 XMC_I2C_SDA <3 R36 A N\ O OHM 5P 12C_SDA = = _RXIKK: AN KKP_L -
P21 XMC_UART_TXL ) R49 A\ \AQOHM _Nyip UART_RX

P! ————<HHDR_I2C_sCL
OPHDR_I2C_SDA gzzl A ALOK VTARG_REF

| R40. . 47K VTARG_REF
A RS3 . . 10K
7 DRGNPV S DNI
DNI
SWD/JTAG Interface
P23 4 R35 A\ A0 OHM SHTDO_SWO
P23_54¢ R37 \ A AQOHM KKP_SWCLK

SBANALHM____irek_sweLk
P23_6<>) R3O AN AAOOHM___csskp_swpio

RAL A N OOHM___s5tvis_swoio
p2s 1<K RA3 . . -0 OHM <ol

XRES_L_MCUK—RE4A A A0 OHM KP_RESET

Figure 19 Programming and serial interface connections

4.2.4 Programming/debugging headers

The XMC7100 Lite Evaluation Board is designed with dedicated headers for programming the XMC7100 device.
A 10-pin SWD/JTAG header allows you to program the target device using the SWD or JTAG interface. A 20-pin
ETM standard header is provided for trace debugging. Trace output from the XMC7100 device can be used for
debugging purposes. This 20-pin header is also connected to the SWD and JTAG signals, and this helps a create
a single programming header concept for the programming and debugging of the XMC7100 device.

SWD/JTAG Interface 10-pin SWD/JTAG Header
P23 4% R35. . .0 OHM SSTDO_SWO VTARG_DEBUG
P23 54< RIT A AAQOHM ____ ip_sweLk 2 STMS_SWDIO  KP_SWDIO
4 STCK_SWCLK ~ KP_SWCLK
R38 A\ AN O0OHM__ erek_swelk caz g {TDO_SWO
— ~F >IDI
PZS,K(})ﬁ/\/\%O)KESWD'O T}g\F/ 7y ggDSVDDS-TP 0 § XRES_L_MCU KP_RESET
R4L A NOOHM __(is5ivs_ swDio 2
P23 744 RASAANAOHM__(ip)
XRES_ L MCUK—RIANAOOHM___ (kp RESET ¢ RA5 .\ AOK]
L a6 a0k
RA47 AN
TRACE Interface 20-pin ETM/Trace Header
VTARG_DEBUG
p21_5<H——RIOANNNALOHM_issic TRACE_DO aL
- DNI U0 o2 TMS_SWDIO
P22,1(0%\/\/\%0)WCJRACE,Dl 30 o 4 \§ ’ICIQS\NCLK
0 O DO_SWO
p2272<0>&\/\/\W(Q)WC7TRACE7D2 %{1 &} el
0 0 YRES_L_MCU
p22_3<H——RIIBANAOOHM_i5sic TRACE_D3 o o2 XMC_TRACE_CLK
IS XVC_TRACE_DO
p18_3<< R56 A A ~OOHM o (ypic_TRACE_CLK 1505 o XMC_TRACE_D1
DNI 115 o XMC_TRACE_D2
p22_4& RS7 \/\/\gS‘HM SCIESISH XMC_TRACE_D3
:; HDR 10x2
DNI
. . .
Figure20 Programming/debugging headers
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4,2.5 Power supply system

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

e 5Vfrom the onboard USB Micro-B connectors (J5)

e 7V-24Vfrom the external power supply through the VIN barrel jack (J6- not populated) or from a
J1 header compatible with Arduino

Note: Ensure to power the board with an external DC supply via a VIN connector for applications that require
more than 500 mA of current. Modern systems with USB 3.0 should support up to 900 mA of source
current through the USB interface.

KitProg3 USB Micro-B Connector DC Power Jack 5V Voltage Source Selection
KP_VBUS VIN
o KP_VBUS VDD_5V0 VCC_5V0
1 5V 900mA 2A D1
VBUS 7 J6 »Q»SKMOAVLTP R1 [ R2
P_USB_DM A e
e 3 >8;2P:USB:DP — 02 o DNI N onM 0 onM
< e D [5—X us ~t 7 SMF36CA — —1uF Dl
3BBF o Y . fm A DNI 50v 3 2 1 il 3. 2 1
<p 629105150521 ESD5VOD5-TP PWR_JACK DNI
IE 2 GND DNI ooo
3 2w e O OJO OOl
R3 .. ~100K BLACK HDR 3
'E\/ 1—.0nF - ESD5V3U2U-03F DNI 5V USB DNI 5V VIN
‘ ‘ 50V T Oslack
777 v i ing
Note: Recommonded input supply 6V-24V Note: For VDD_5V0, default resistor setting is
putsupply set to KP_VBUS from USB.
Remove R1 before connecting to VCC_5V0.

Arduino Headers

VTARG_REF
8 HDR_3v3

7

>—5——KXRES_L_MCU HD-F;VD
>

VIN
T

Figure21 Power supply input and ORing
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4,2.5.1 Voltage regulators
The power supply system is designed for the following voltage configurations:
e VDDD, VDDA, VDDIO1, VDDIO2, VREFH (XMC7100D) -3.3Vor5V

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

A buck regulator (U7) is used on the kit to generate a stable 3.3-V output. An optional power supply section is

included in the design for generating stable 5V from an external VIN supply. By default, the buck regulator for
5Vis not populated on the board.

5V Buck Regulator
Ve 5v0
R4 00HM
VIN vCe_5v0 —NNTEN
RS\ ALQHM _RE .\ A0OHM vee. svo
R7 . . 49.9K DNI DNI T
DNI s Linl Ao, Lin yTP2
RE . . 0OHM yo 5y ~DNI
N VORI 1 14 2.2u4
AN o ) L DNI c3 ca cs | c6
Ro V0 OHM T 22UF T 22uF —22uF — —22uF
DNI RO SSON 77 ‘ 25v 25V 25v 25v
R10 0 OHM 5 | AGND SW_1 719 | R11 DNI DNI DNI DNI
AN 5 EN sw2 g {
DNI % 0 OHM
VSl  PGND_L g — < ot
vs_2 PGND_2 2>
EPAD [ {
c7 ce co N N N Linl A~ __Lin2.
| T100FT 01U~ “0.1uF  TLS4125DOEPVSOXUMAL 2 DNT
N = s0v | sov | sov 22uH
ONIJ DNI | DNI
VIN= 6V 35V Note: Optional inductor for operating at lower
R12 . . . VOUT= 5V SW freq = 320 kHz to 560 kHz
oonm BN Imax=_  2.5A
SW freq= 1.6MHz to 2.8MHz
SSON
"High enables spread spectrum.
“Low" disables spread spectrum.
VbR 5vo 3.3V Voltage Regulator
uz
| T 1 1 1 1
lclwo | ci1 | c12 | ci13 | cua | Cl5 X BoosT -2 —
22UF T 22uF —22UF—220F —10uF— —2.20F (' RI3 c16
TTasv [ 25v | 25v | 25V | 25V | 28V > 49.9K " - :‘0 1k
<
Jon ) on Joont ) | | ! [—u EN/FCCM sw [ ®Y
R14 \ , 024K vee 3v3
3 10 T
vee Vo
5 7
15\ .\ 49.9K b6 vout T T T 1 ] Opwt
u cis c19 c20 ca1 c22
2 R16 J‘mo;:; Lo LT o
Z 32k | sV | 63V | 6av | 6av 6.3V
< DNI
s g Ll
1A AAQOM 23 0CSET e FB |
3883 o
2222 2
14344 2
RI18 ~
- ] TOMBEESUMAL ) 698K
RIO . .,
VIN= sV [ 0 OHM
VOoUT= 33V
Imme  3A =
SW freq= 600KHZ = -

Figure 22 Voltage regulators
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4.2.5.2 Voltage selection

Headers are provided on the board for selection source voltage for the target device. J8, a 3-pin header allows
user to configure the target voltage to set either to 3.3V or 5V operation.

Note: Default jumper position (J8) for XMC7100D device is set to 3.3 V. While using sensor shields on S2GO or
mikroBUS headers, keep the J8 position to 3.3 V. Configuring target voltage to 5 V when using shields
may cause damage to sensor shields on S2GO or mikroBUS interface.

5V Voltage Source Selection VTARG Voltage Selection Header
VCC_3v3 VTARG VDDR_5V0
HDR 2
KP_VBUS VDD_5V0 VCC_5V0
R20 0 OHM R21 . , 0 OH
JONT I PO ﬁ@
. Current Measurement Jumper |
3 2 1 3 2 1 :
VTARG MC_VDD |
30 o S |
7 HDR 3 i
bR 3 33V sv MG vee_avs vDDIO1 XMC_VDD
5V USB DNI 5V VIN i T
Notel: Default jumper setting is set to 3.3V. i 0OHM.. . R73
Do not remove jumper shunt w hen pow ered. 112 i oYY
] VDDIO2
Note: For VDD_5VO0, default resistor setting is Note2: It is mandate to keep J8 at 3.3V configuration Note: HDR 2 i
set to KP_VBUS from USB. w hile w orking with S2GO and MikroBUS sensor shields ote: . i 0 OHM.. R75 OHM... R74
Remove R1 before connecting to VCC_5V0. Do not remove jumper shunt w hen pow ered. ; AR AAN

Figure 23 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
VIARG_REF
_R23 . . 49.9K, P5LP_SIO_VREF
—R24, ~49.9K
DN
1%
VIARG_REF
1%
BZL\/\/\LSK VTARG_MEAS
R28 A s 30K
NN 1%
PSLP_VDD
1%
R29 A s ~15KaUSB_V_SENSE
~R31 A 30K
aVaVe 1%

N4

Figure 24 Voltage monitoring

The 1/0 voltages for XMC7100 can be selected for VDDD, VDDA, VDDIO1 and VDDIO2 I/O domains that can be
switched between VCC_3V3 or VDD_5VO0 voltage levels. VDDD and VDDA voltage can be switched between 3.3V
and 5V by placing the jumper shunt in an appropriate position on header J8. For changing the voltage on I/O
levels (VDDIO1 & VDDIO2) user need to have rework done on the board by populating respective 0-ohm
resistors to switch between 3.3V and 5V target power. To disable each individual, /0 supply voltage, rework is
required by removing the 0-ohm resistor connected to the respective 1/0 supply voltage.
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4.2.5.3 Current measurement headers

The current of the following domains (see Table 5) has dedicated 2-pin headers to facilitate an easy current
measurement using an ammeter across the pins.

Table 5 Current measurement headers

Domain name Header reference designator Load by default

XMC_VDD J12 Y

VDDIO1 J24 N

VDDIO2 J25 N

Resistor configuration to measure current on respective I/0 domains

Domain name Resistor reference designator Loaded by default

VDDIO1 R72 Y

VDDIO2 R74 Y
; Current Measurement Jumper
| VTARG XMC_VDD |
i |
RIL_ 2O
i o :
J12 | OO .
" Note: HDR 2
i Do not remove jumper shunt w hen pow ered. '
o i

Figure25 Current measurement headers

Note: When measuring the XMC_VDD current, make sure that the jumper shunt from J13 is removed. This will
disconnect the potentiometer from VDDA and remove the leakage.
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4.2.6 1/0 headers

The EVK is provided with header interfaces to evaluate sensors and shields with the different form factors such
as Arduino, mikroBUS from MikroE and Shield2Go from Infineon, which are supported on the EVK.

Some of the 10 signals from the XMC7100 device are multiplexed by sharing between Arduino, mikroBUS and
the shield2Go headers.

Headers l/O assignment Ardiuno and Mikro-Bus multiplexing

UART Interface P11_1< 0OHM, . R210 A2_ARD
P12_0 XMC_UART RX2  K——LOHMA \ RIF(ART_RX MIK_BUS W 00HM,. . R211___INT MIKRO_BUS
P12.1 XMC_UART.TX2 $p—0OHM \ RIS jaRT TX MIK_BUS PL1_2&K 0OHM. . R212 A3 ARD
PL4_0 XMC_UART_RX3 <<E° OHM,\  RIT (i ART RX ARD P18 24 0OHM,. . R214 AN _MIKRO BUS
BN RIBLUART RX 5260 P6_14 00HM,. . R215 D4_ARD
P141 XMC_UART.TG »ﬂ\/\/&@» UART_TX_ARD pios & OOHM. . RZI3__PW MKRO BUS
QOHiM \ B2y, UART_TX 5260 -

SPI interfrace Ardiuno and Shield2Go multiplexing

P13_0 OO OMA A RAL e spi_miso PILOK 9.0t B2 AL
P13_1 (O>—LOHMA A R20Z—(Gic_spi_wosi Q0HMA \ R2UT_____GPIO 526

P13 2 OH>—CQOHMA 1\ B203 syarc spi_cik P0_0<K) QOHM. - R21E D2 ARD

P13 3 O>—LOHMA 1 BZ8 e e oo o ]M,\/\ R219  INT S26

P13 44— OHM RS ¢\ oy s PO 14 0 OHM.. . R220 D3 ARD
P13_5 H—CLOHM \ B8 (¢ e opi_cs2 p23_3<E 00HM.. . R221 PWM_S2G

P13 6 CO>—QOHMA  BROT (¢ 0 sp) cs3 P18_6 00HM.. . R222 AN1 526

Reset P18_7¢ 00HM.. . R223 AN2_S26

XRES_L J\ACH))LDHA"‘/\/\/&W SORES_L_HDR P12_2¢< 0 OHM.. . R224 D9_ARD

P7_5C>—OQOHM, . R209 P12_34 0OHM.. . R225 D8_ARD

Figure26 Headers I/O assignment

4.2.6.1 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 5V shields
compatible with Arduino Uno R3 to develop applications based on the shield’s hardware. Note that
1.8 Vshields are not supported by the kit and the XMC7100 operating voltage is between 2.7 Vand 5 V.

Arduino Headers VRETFFH (AREF)
23
VTARG REF HDR_I2C_SClx 10
B g HDR 3v3 HDR_12C_SD. 9
K L8
31s HDR_5V0 _é <
>—5—<RES_L_MCU -~ XMC_SPI_CLK
g < — T XMC_SPI_MISO 2{ S
4
XMC_SPI_MOSI 3
2 VIN XMC_SPI_CSO0 2, 5
1 D9_ARD 1
L] D8_ARD [l
CON 8 < < CON 10
CON 8 ) "
377%/\1_;\;{0 KDEXT_P6_0 P2 3 [
o3 A2_ARD P19 2 j
K A3_ARD P62 D4 ARD 5 | |
|5 D3_ARD 4 ¢
> P12_4 =
6 . BAro—T
. 157 D2 ARD 3 | |
g P14_2 UART_TX_ARD Z L
o P14_3 UART_RX_ARD {—————<
2 CON 8

Figure 27 Headers compatible with Arduino
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4.2.6.2 Infineon’s ShieldtoGo sensor shields compatible headers

The XMCT7100 Evaluation Board has two header footprints to interface with Infineon’s standard ShieldtoGo
sensor shields. You can either assemble the shield directly on the board or assemble suitable headers for
connecting the shields. All the Infineon S2GO shields are equipped with one Infineon IC and come with a ready-
to-use Arduino library. Infineon’s Shield2Go boards are equipped with featured Infineon ICs and provide a
standardized form factor and pin layout for fast orientation. All boards come with solderless connectors,
allowing designers to stack the boards instead of soldering them.

Note: Infineon’s standard S2GO sensors are voltage tolerant up to 4V. User must have to configure the target
voltage to 3.3V (J8) before working with sensor shields on S2GO headers (S2GO1 and S2GO2).

Shield2go sensor specific to “S2GO MEMSMIC IM69D” is designed with bottom assembly of digital MEMS
microphones. User need to have S2GO headers mounted on XMC7100 Evaluation Board for interfacing with this
sensor shield.

Shield2Go Interface
HDR_3V3 HDR_5V0

ART_RX_S2GO

Pinlo
AN1 S2G UART_TX_52GO

AN2_S2G
HDR_12C_SDAGCS
HDR_12C_SCLLL

im mmwnr

INT_S2G< IC_SPI_MISO

PWM_S2G pini7| 7]

HDR_3v3 HDR_5V0

ART_RX_S2GO

AN1_S2G UART_TX_S2GO

AN2_S2G

HDR_I2C_SDAK
HDR_I2C scLé(

RN M‘H

—&c

OXMC_SPI_MOSI
>————MC_SPI_MISO

INT_S2G&

PWM 526 ¢ Pin17

ping conB

CcoN o DNI
DNI

A4

Note: VTARG header (J8) must be configured to 3.3V
w hen using S2GO sensor shields

Note: Follow the standard guidelines for S2GO placement and routing
Connectors must be at the corner of the board.

Figure 28 Headers compatible with S2GO

4.2.6.3 mikroBUS shield compatible headers

The XMCT7100 Evaluation Board has headers populated to interface with MIKROE standard mikroBUS sensor
shields. You can directly mount the respective mikroBUS sensor shields to evaluate the functionality. The
mikroBUS shields are available with different working voltage levels such as 3.3V and 5V. Based on operating
voltage and tolerances of the shield sensors, the XMC7100 evaluation board must be configured (J8) for
suitable operating voltage.

Note: MIKROE’s standard mikroBUS shields are available with different operating voltages. Configure the
target voltage (J8) accordingly before working with sensor shields on mikroBUS header.

mikroBUS Headers
HDR 3v3 HDR_5V0

1 AN_MIKRO_BUS 1 PWM_MIKRO_BUS
1z TNT_MIKRO_BUS

T
XRES_L_HDR —
XMC_SPT_CS1 ART_RX MIK_BUS

S XMC_SPI_CLK ART_TX_MIK_BUS
t-g—XMC_SPI_MISO DR_I2C_SCL
KXMC_SPI_MOSI DR_I2C_SDA
g

Note: VTARG header (J8) must be configured to 3.3V
w hen using mikro-BUS sensor shields
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4.2.6.4 XMC7100D 1/0 headers (J21, J23)

These headers provide connectivity to XMC7100D GPIOs that are not connected to any other interface. A few of
these pins are multiplexed with Arduino-compatible headers. By default, these GPIO connectors are not
populated. Signals on GPIO expansion headers are oriented by segregating the ADC-supported pins as one

group.

Expansion Headers . 23 )
21 P4_1 o o4 17.7
1 P4_2 o o4 19 4
<2 E g P4_3 °15 ol 20_0
X o ol P44 o0 OH 20_1
5 20 P5_4 10 OH 20 2
% 0 O o T g g 38731
X ;} E g P10_1 *g—ﬂ Ot 20_5
9 HO O+ P10_2 0 0 O+ 20_6
0 o4 P10 3 10 OH 20 7
= ;} B Oy P16_3: 0 21 6
B Oy P17_0 r—+0 OH 217
5 ;} E g P17_1. VA 0 O+ 22 5
5 o0 o HDR 5v0  i7-2 75 3 O 226 bR 3v3
5ol P17 3 0 O+ 227
1o e = ol P17_4 710 CH 23 0
2 0 oo P17_5 e OH 23 1
-0 O+ P17_6 0 O+ 23 2
23 P14 35 0 O o+ Cgg
- 0 O 0o
61304021121 61304021121
DNI DNI

Figure29 XMC7100 MCU GPIO headers

4.2.7 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 Mbps. 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
5Vor3.3VI/0 supply. Usually, the digital power supply VIO of the transceiver is connected to the /O power
supply of the microcontroller. VIO power is connected to VTARG_REF power; therefore, depending on the
jumper configuration (J8) on XMC7100 Evaluation Board, CAN transceiver will operate accordingly (3.3 V or5V).

P8 0 (H—REBA A\ O OHM SHCAN_TX CAN FD Transceiver
P 1 O>——RBIA A OO oy rx

VCC_CAN

J14 VDD_5V0 VCC_CAN VCC_CAN
1

P12 O
[ _ R90
us £ 60.4 OHM ¢
VCC_I0_CAN 3 6 g 4 S
_10_ > ¢ RO1 . /. -0 OHM ——0.1uF
~ vee CANL coa | |100or cos Rz n A 16V
P13 O 100V - < 691210910003
S 100pF > N
vio R93 100v S VDD_5V0 VCC_IO_CAN
7 60.4 OHM DNI 120 OHM
1% PN

CAN_Tp—— 1 CANH [~ \%
I ™D R
STB L%—«Pu,z { R94 . . /%SIH VCC_IO_CAN
4 2 |

S I
CAN_RX: RxD = GND VTARG_REF 5 1uF
- TLE9251VLEXUMA: 16v
co6 R95 . . -0 QHM|

Figure30 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 P5[2] (STB pin) to high when measuring
the XMC_VDD current for low-power mode.
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4.2.8 Quad SPI NOR flash

The XMC7100 Evaluation Board has a 512-Mbit Quad SPI NOR flash memory (S25HL512T). The NOR flash is
connected to the Quad SPI interface of the XMC7100D.

Quad SPI Flash Memory Interface

VCC_I0_FLASH \DDIOL_QsPI VDDIOL_QSPI
- VTARG_REF VCC_I0 FLASH
Vg FLASH N
. . RS6_._0HM VCC_{0_FLASH VCC_I0_FLASH
" 5P DNIRSB . 147K — 1F || co8
QSPI_I0K»——| Ao /103 sck ﬁ—g—<§»?i;“ sok DNIR9O /47K 1
—3] vee S1100 -5——<CPOSPILIC DNIR100.""-47K €97 | |1uE RI10L. . 47K DN,
FLASH RST >——¢ | RESET/RFU  DNU_7 DNRIRNAAT 1% TN ]
1 N 3/ 4TK DN
%5 DNU_1 DNUS (17X / o R105.7 47K DN
| oNuz BNUS [y FLASH INT L 1 u 1 T AAR
X—7 oNUT3 ONUZA [FT7—X —fvee w ’—5' A~
FLASH_SS | ——g4 Cs __VSs SPI_100_LS 10 2 SPI_100_FLASH
QSPLio1 <<§ ——— so/o1 WP 1102 O>aspI_io2 p7.14< RI07\ A ~33.0HM Q voveer  wo_via < RI08, - ~33.0HM %> QSPIIOO
SZEHLSIZTFANRION P72 R104. . 330HM QsPLIOLLS 9| T s QSPL_I0L FLAsH R109. . .33.0HM | s> QsPLIOL
_— RuL. . 3somu QspLiozLs 8| T L QSPL_ 102 FLASH R0, . 33.0HM S Q5P i0
vee FLasH vee 10 FLasH o7 < RIS, 1\ 30U QSPLIOILS 7|\ oo o vy | S Q5P 103 FLASH RI12\ »\33.0HM 0> QsPII03
5 12 0OHM,._.R114
| GND EN ‘ir\ﬂ
co c100 c101 c102 c103
T Z0.0uF T1uF 0.1uF NLSXS0L4MUTAG 0.1uF
v [aev v [ v 16V
oni

Ve 1o, FLASH
vee ava T

QSPIRSTLS 0oHM. \VDDIOL_QSPI VDDIOL QSPI VCC_I0_FLASH

Py T
HMA BB xres L ey wize,_oom | i o T T VeC_I0_FLASH
N oI VCC_I0_FLASH
Note: In case of connecting to XMC7100 device reset, ONIRII6. . 47K glod e e cios
veg FLASH RI19.7. 747K S 16V Lo RIZL. . 47K DN,
DN R120 < RI12: K
DNIR123\
1

remove R127 and populate R131

| s oo | oms i N v [TEvy e
L upe pyE—
P6_4 RIZZ. 1 OOHM QSPLRSTLS® |\ oo, yovi |- ASH_RST_L
P70 R132, \ QOHM_QSPLSSLS 8 |6 ooy yo_wis [ LASH_SS L
L en 12 _jooHm. . R1zd
J7 NLSG0LMUTAG L gwe
[ 16v

Figure31 Quad SPI NOR flash

4.2.9 LEDs

LED3 (amber) indicates the status of KitProg3 (See the KitProg3 user guide for details). LED4 (amber) power
LED indicates the status of power supplied to the board.

The board also has two user-controllable LEDs (LED1 and LED2) connected to XMC7100D pins for user
applications.

Power LED

Lo
VTARG_REF User LEDs VTARG_REF | .
‘,* % KitProg3 Status LED
LED1 H)‘)‘ORANGE USR_LED1 R86 \/\/\A( <USEP LED1 »5 0 | Q4
< - - | R33
; 2 R10 g psp1 a4 R Leps P
| D4 750 OHM
LED2 ”)‘ORANGE USR_LED2 RB7 \ s s1K__((USER LED2 #5 1 | 3 YELLOW

Figure32 LEDs
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4.2.10 Push buttons
The board has the following buttons:

e Areset button (SW1) is connected to the XRES pin of the XMC7100D device and is used to reset the device.

e Two user-controllable buttons (SW2 and SW4) are connected to pin P5[3] and P21[4] of the XMC7100D
device respectively.

e AKitProg3 mode selection button (SW3) is connected to the PSoC™ 5LP device for programming mode
selection. This button function is reserved for future use (see the KitProg3 user guide for details).

All buttons are ACTIVE LOW configuration and short to GND when pressed.

Reset Button
VDDD

User Buttons
- RBO . . ~1K OHM USER_BTN1

HIBWAKE_UP &, R81 . . ~IKOHM , USER BIN2 HIB WAKEUP

P8_2KK:

R82 . 1K OHM
AN

AN
VTARG_REF VTARG_REF <
> DNI
' R84 . 0K RE5 . . 10K e
Mode Switch ] USER_BTN1 o= USER BTN2 HIB WAKEUP e XRES_L_MCULK- (s}
] c89 EVQ-PE105K
SwW3 i C90 EVQ-PNF04M Cco91 EVQ-PNF04M 0.1uUF ——
L H 0.1uF —— 0.1uF —— .
PSLP12 1 =5, 3 ] DNI 16V DNI 16V DNI 16v
2] T,“j% | Note: USER_BTN2 has an altemate funcon
434123025826 i to wakeup XMC7100D device from hiberate mode.

Figure 33 Push buttons

4,2.11 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 (not populated on the
board by default).

e A 20 MHzcrystal connected to P21[2] and P21[3] of the XMC7100D as the external crystal oscillator
e A 25MHzcrystal for standard Ethernet interface (not populated by default).
e A50 MHz oscillator for Ethernet application (not populated by default).

ECO WCo
o1 2 YleMHz P21 3 cgi‘ ‘22 E KWCO_IN  #21_0
ECO_IN} S hy u HE SHECO_OUT DN i50v - -
L L T e
— = DNI
J;OV ésov cor ||220F SHWCO_OUT 5211
Figure 34 Crystal oscillators
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4.2.12 Ethernet transceiver and RJ45 connector

TI-based DP83825IR is used on XMC7100 Evaluation Board for Ethernet validation. The whole Ethernet section
including PHY, RJ45 connector and voltage level shifters are not loaded on the board by default. Ethernet
interface is provided on the board for RMII mode operation. A physical layer controller must be used to operate
at 10/100Mbps speeds. The ETHO port from XMC7100 is interfaced with the Ethernet transceiver with signals
necessary to operate in RMII mode. A RJ45 connector must be used which supports 10/100Mbps
communication speeds. The RJ45 connector must be included with the necessary magnetics inbuilt to protect
from external world. There are two clock references provided on the board for the Ethernet transceiver.

By default, a 25 MHz clock is connected and the 50 MHz crystal is not connected. PHY is capable of working with
self generated 1.1V core voltage along with 3.3 V supply and 3.3V I/O voltage. XMC7100 device supports 2.7 V to
5V operation due to which suitable voltage level shifters are introduced in the design to get desired voltage
levels. With this configuration the PHY device operates in master mode and the XMC7100 device beingin slave
operating mode. The board has optional resistor strap options that allow you to manually change the
configuration.

Ethernet to operate with XMC7100 device as master, a 50 MHz source is required between the PHY device and
the MAC (XMC7100D).

Two options are provided on the EVK to generate the 50 MHz clock for the interface.

A 50 MHz generated from off-the-shelf oscillator device, or P18_0 from XMC7100 device is available to generate
50 MHz clock internally from the XMC7100 device.

The EVK is proved by testing Ethernet PHY as master and XMC7100 in the slave mode application.

For populating components required for Ethernet to work, see the Ethernet interface section.
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Ethernet Interface (RMII)

= —33pF DNl ——33pF

50V 50V
DNI DNI

Note: PWRDN pin has an open-drain output

- " XMC_ETH_RX CTL
with a weak internal pullup (9.5K). XMC_ETH _RXD1

YETH_PHY_50MHz_OUT
IC_ETH_RX_ER
—D>LEDO_RJ45

Ethernet RMII Signals . Fyeoioavs Decoupling Capacitors
9 Ethernet Transceiver pling P
i
RIS\ A\ JQOHMONL ey oy o B vee ava ETH VDDA 3V
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DNIR172. . 47K 16V 16V [ DNI NI 16V 16V [DNI OHM
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Figure35 Ethernettransceiver and RJ45 connector
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4.2.13 Potentiometer

By default, the board contains a 10k potentiometer connected to P6[0]. The same signal is connected to an
Arduino analog header (J2.1). While using P6[0] on Arduino header for any external analog inputs, remove R78
resistor to isolate the signal from potentiometer. The fixed ends are connected to VDDA (VDD_POT through J13)
and GND this may contribute to leakage current on the XMC_VDD supply. Remove the jumper J13 to disconnect
power from the potentiometer when measuring the XMC_VDD current.

POT_AN_OUT signal is connected to VDDIO1 supply block that configurable for voltage levels between 3.3V
and 5 V. Consequently, ADC output readings from the XMC7100D vary according to the target voltage set at J8
header.

ADC output readings must increase when the potentiometer is rotated in clockwise direction and vice versa.

Potentiometer

<
=]
(>
o
o
=3

R76 . 0 OHM
P6_0<<; VR KDEXT_P6_0

H
23
3

AXAAL—
I,

113 POT_AN_OUT R78 \/\/\1K OHM

HDR 2 “

VDDA VDD_POT 16V |

20
£
S

R79 \/\/\ODNOIHM

Note: To use P6_0 as GPIO, remove R78 and place R76

Figure 36 Potentiometer

4.2.14 Reverse voltage protection

A necessary reverse voltage protection circuit is provided on the kit to avoid damage caused by the reverse
supply to the board. Any accidental supply coming in as input to the board will be prevented by the circuit
protecting the XMC7100D device. A FET-based diode circuit is used as a reverse voltage protection on the
board.

The corresponding reverse voltage protection circuit protects the power supply pins from all the headers, such
as Arduino, Shield2Go, mikroBUS, and expansion headers. Programming headers are restricted to powering the
XMC7100 Evaluation Board. A necessary reverse voltage protection circuit is added to the design to protect the
target device in case of accidental power fluctuations from the external world.

Reverse Voltage Protection for Arduino Power VTARG_REF Reverse Voltage Protection
VTARG_REF VTARG_DEBUG
VDD 5v0 HDR_5V0 vee_3va HDR_3V3 S8 0 OHM
I R226_  0OHM T R227 . 0OHM B R
7B MY o ] s
D fh S D fh s Q1| § ] TRIM2244TRPbF
o5 } f l IRLML2244TRPbF Q6 } f l IRLML2244TRPbF Q2A —
e e - BCMB857BV-7 ~
Qm Qe N2 © 5 ¥ Qs
- BCM857BV-7 N - BCM857BV-7 N ' N Bomes7ev-7
N2 , |G 5 ¥ qm N2 5 qes ° -
{ ) BCM857BV-7 1 ) BCMB57BV-7
© @ © ™ | |
\/ R59 > R60 < R61
' N Ve
5 ¢ 3 5 ¢ J8 < 10k De < 10
< R228 > R229 < R230 < R231  R232 < R233 [ 1 100K
< 10k > 100K < 10k < 10k > 100K < 10k i&' i&
[ [ ) [
Q& ?& ?& ?& Note: VTARG_DEBUG is only output voltage sense line for
external debuggers. XMC7100D device can't be pow ered

using external debugging headers J10 and J11.

Figure 37 Reverse voltage protection circuit
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4.3 Kit rework
4.3.1 XMC7100D-F100K4160AA Device Assembly

The XMC7100 Evaluation Board is designed for compatibility to have two devices testable in the XMC7000
series. The board has a dual-footprint option for 176-TEQFP and 100-TEQFP microcontrollers. 100-pin device
footprint lies below the 176-TEQFP device. Either of the devices can be populated on the board for evaluation.
On the existing XMC7100 evaluation boards, the 176-TEQFP device is populated by default. You need to have
the respective rework done to evaluate the 100-TEQFP device.

Note: Assembly of micro controller is at its best when assembled with standard guidelines using
machine assembly. Hand assembly/ soldering may have their own risk and criticalities and may
intend to cause damage to the overall PCB.

I

Figure 38 XMC™ device footprint

4.3.2 VIN Header

By default, the XMC7100 Evaluation Board comes with a powering object as a USB micro-B connector, which
will be the source of power for the board when connected to the system, PC, or any standard USB powering
object. ADC jack as an optional connector is provided for external VIN power using power supply adapters

(6 V-24V). The VIN supply has to pass through a 5-V buck regulator to generate stable 5V output. By default,
the overall interface to the VIN connector is not populated; you need to have respective components mounted
on the board for VIN operation.

DC Power Jack
VIN

6 SK3T0A-LTP
1 DNI
D2 c1

Z SMF36CA 1F

DNI 50V

PWR_JACK DNI
DN

TP18
BLACK
DNI

Note: Recommonded input supply 6V-24V

Figure39 DC Power jack
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4.3.3 5V voltage source selection

The XMC7100 Evaluation Board has a source power selection header that directs which source needs to be used
for powering up the board. Either from USB micro-B or from a VIN, a DC jack can be a source of power for the
board. By default, J7 is not populated on the board, and resistor R1 is used to source the power by default from
the USB micro-B connector. When using an external VIN supply, populate resistor R2 by removing R1 from the
board.

5V Voltage Source Selection

KP_VBUS VDD_5v0 vee svo
‘{’4\/ V% %
DNI
3 2 1
E30. 7] o
5V USB oI i 5V VIN

Note: For VDD_5VO0, defau\l resistor setting is
set to KP_VBUS from USB.
Remove R1 before connecllng to VCC_5V0.

Figure 40 5V voltage source selection

4.3.4 5V buck regulator

Power supply section from VIN is directed to a 5V buck regulator for stable supply of 5V, 3 A. The whole section
from VIN including 5V regulator is not populated on the board by default. Overall on-board peripherals are
functional with USB supply current. Only in case of validating external Arduino compatible shields with
XMC7100 Lite Evaluation Board or if the application consumes more than 500 mA or 900 mA upon using USB2.0
or USB3.0 respectively, then for higher current capability, user may have to utilize VIN supply source from
external adapter to source higher current as required. The on-board 5V buck regulator supports up to 24V of
input with 3 A load capability. User need to have overall section assembled including VIN (DC Jack) for this to be
operational.

5V Buck Regulator
VCC_5V0
VIN VCC_5v0 B /\/\OOLM
T i RS /\/\go M. R6 . . 0OHM VCC_5v0
R7 \/\/AQQK ~ DNI T
Linl e Lln% o1P2 DC Power Jack
R8 0 OHM ue &Y DNI
/\/\ 1 14 2.2uH
N 2% FREQ FB [T DNI c3 ca | cs5 | ce VIN
R9 0 OHM 3 SYNC ssom K T 22uF  22uF T —22uF — —22uF
DNI LE Py [ 25v | 25v | 25v | 25v
R10 0 OHM 5 — | 10 | R11 DNI DNI DNI DNI 2A D1
o 6 EN SW_2 79 < 0OHM 6 Pl-scmae
VSl  PGND_1fg — 2 bNi 1 ot
VS_2 PGND_2 > s b2 -
] W EPAD [~ 1 ~ 7 SMF36CA — —1uF
c7 cs8 c9 DNI N Linl o~ Lin2 A DNI 50V
_l T T100F— —0.1uF- —0.1uF  TLS4125DOEPVS0XUMAL 2 BN PWR_JACK DNI
NV = ["sov [ sov | sov 22uH DNI
DNI_J DNI_J DNI HTP18
VIN = 6V ~35V Note: Optional inductor for nperal ng at lower BLACK
2\ VOuT= 5v SW freq = 320 kHz to 560 kHz DNI
0 OHM DNI Imax=
SW freg= Lotz to 2.8z
SSON: Note: Recommonded input supply 6V-24V
"High" enables spread spectrum
"Low" disables spread spectrum
.
Figure4l 5V buckregulator
H *
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4.3.5 KitProg3 UART and I12C interface

By default, UART and 12C communication interfaces are functional on the XMC7100 Lite Evaluation Board. If you
find any unintended behavior in these lines, use optional pull-up options by populating 4.7K and 10K resistors
for UART and I12C interfaces respectively.

KitProg3 I12C Interface KitProg3 Primary UART Interface
0 2 XMC_12C_SCL {{¥——a—R34A A N0 OHMissp 12 scL us 0 oM
203 300G 120 SDA K R36 1 0 OHMescp 126 DA P2 0 XMC_UART_RXIKK- 2% KKP_UART_TX
| OHDR_12C_ScL P21 XMC_UART TXL ) R49 \ N AQOHM_soyp UART RX
DHDR_I2C_SDA R52 , . 10K VTARG_REF
47K VTARG_REF DNI
—Eﬁﬁ”\/\/ - R53 . . 10K
R42 47K DNI
DN Y

Figure 42 KitProg3 UART and I12C interface

4.3.6 VDDIO1 and VDDIO2 supply voltage selection

By default, the VDDIO1 and VDDIO2 I/O supplies are connected to XMC_VDD, which is directed from VTARG
selection. Either 3.3V or 5V can be configured using the J8 header. For using fixed voltage at VDDIO1 or VDDIO2
I/O blocks, rework by assembling R73 for VDDIO1 and R75 for VDDIO2, which sets the 1/0 voltage level fixed to
3.3 V. Note that you must remove R72 and R74, respectively, for both /O domains before fixing the 1/0 block
voltages to VCC_3V3.

XMC7100D
Device Power

P OHM,  ~R72
XMC_VDD VDDD
FBL vee_ava VDDIOL HDR2  [XMc_vDD
K 0OHM,. . .R73
VDDA oYY ~
82 VDDIO2 g5 NI
R75 oHM R74

") 0 OHM..
DNI

A NN\

Figure43 XMC7100VDDIO1 and VDDIO2 voltage selection

4.3.7 Anti-aliasing filter provision for analog signals

To evaluate the ADC pin functionality on the XMC7100 Lite Evaluation Board, an anti-aliasing filter provision is
given for analog signals that are connected to J2 of the Arduino-compatible header, J19 of the mikroBUS
header, and J16 and J20 of the shield2go headers. All the analog-compatible pins on these headers are
connected to the XMC7100 device GPIOs using a series resistor (0-ohm) and an optional capacitor acting as an
anti-aliasing filter. You must have the required capacitors assembled for this operation. For optimizing the
filtering option, you must have a respective 0-ohm resistor value to be modified for a suitable value specific to
the user application.

Antialiasing Filter Provision for ADC Inputs

cra || or
P11o<O>—Sit— -0
P11 SIS —| |- OE
cre || o
P25 5
cr

P12 4 ST

\
P13_7(O>—ST8 | |-OAE
P14 24O>—S13—| |- BAE
P14 3580 |0
P18 2 OG5
P18 6<>—S82—|
P18_7 (OS2 —||-OAE

l

Figure 44 Anti-aliasing filter provision for analog signals
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4.3.8 Watch crystal oscillator (WCO)

By default, WCO is not populated on the XMC7100 Lite Evaluation Board. You must have a compatible crystal of
32.768 KHz for evaluation of watch applications.

WCO

C84 | |22pF , {WCO_IN P21 0

DNI | [50v l

2
— 32.768kHz
DNI

C87 ||22pF
L
NI H v “SSWCO_OUT Pp21_1

N

Figure45 WCO

4.3.9 User button2

The XMC7100 Lite Evaluation Board is designed with dual-footprint compatibility, with the possibility of
evaluating either a 176-TEQFP device or a 100-TEQFP device from the XMC7000 series. Pin assignment for user
button2 is dedicatedly connected to P21.4, which is a multifunctional pin for awakening the device from
Hibernate mode. The 100-pin device does not have a dedicated hibernate wakeup signals. When 100-pin device
is used, the 0-ohm resistor R82 needs to be populated to connect P8.2 to the User button2.

VTARG_REF
R85 . . 10K
P573<< RS0 A 1K OHM USER BTN1 USER_BTN2 HIB_WAKEUP O*ﬁ‘o‘ SwW4
HIB_WAKE_UP << R81,. , IKOHM , USER BTN2 HIB_WAKEUP chliF:‘ EVQ-PNFO4M
P872<< RE2 N ]blf\“OHM DNI 16V

Figure 46 User buttons

4.3.10 CAN FD termination and 1/0 supply

The XMCT7100 Lite Evaluation Board consists of an onboard CAN FD transceiver to evaluate classic CAN and CAN
FD modes of operation. The transceiver is capable of operating at a 5 Mbps data rate. Hardware is designed for
compatibility with similar transceivers from Infineon; therefore, 120-ohm parallel termination along with the
C94 is provided on the board as an optional requirement. Bypass capacitor “C92” is also an optional
requirement to filter the RxD line.
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Jia

<l_

P8 0 <& RE8 A \ O OHM SHCAN_TX CAN FD Transceiver
P8 1 <K R89 \ A\ O OHM CCAN_RX
VCC_CAN N R
P12 O
R90
7 60.4 OHM
us > %
VCC_IO_CAN 3 6 <
vce CANL ( c9i~ \@o . coa
P13 O s 100V — &
100pF >
vio , } R93 100V ?1
60.4 OHM DNI 20 OHM
1 CANH < 2
CAN_TXIp————4 TxD s Q™ NI
a STB P52 (
. x 2 |
CAN_RXK —— RxD ~ GND
£ TLE9251VLEXUMA
co6
——15pF
| s0v

1
2
3
¢
92
691210910003

Figure 47 CAN FD transceiver

4.3.11

QSPI voltage-level translator pull-ups

The QSPI interface on the XMC7100 Lite Evaluation Board is connected to the XMC7100 device through voltage
level translators. Optional resistor pull-ups are connected to the board for evaluation purposes. By default, all
the pull-ups for data and clock are not populated on the board. In case of any unintended behavior with the

QSPl interface, you can have this pull-up evaluated for enhanced operation.

Quad SPI Flash Memory Interface
VDDIO1_QSPI VDDIOL_QSPI
VTARG_REF VCC_IO_FLASH
RO6 . . -0 OHM VCC_IO_FLASH VCC_IO_FLASH
R98 \ A 41 e 1uF || co8
R99 .. 16V
R100.”. 47! co7 | |1uE_ ] R10L. . ~47K D
R102.7..47 16V R103.". /47K D
Z uio R105.7..47K D
11 1 A
vce VL R106. 7\ ~47K D
. SPI_IO0_LS 10 2 SPI_I00_FLASH .
P7_14 RIOT\ A ~33.0HM _QSPLICO | /o_vcci  o_vii QSPI_100 | R108\ A\ 33 OHM > QSPI_I00
. SPI_IO1_LS 9 3 SPI_IO1_FLASH .
P7_24> RI0H A ~33.0HM O /o_vccz2  lo_vi2 Q R109\ A28 0HM > QspI_iol
. SPI_I02_LS 8 4 SPI_I02_FLASH .
p7_ 34 RILI\ A ~33.0HM _QSP102 ] 1/0_VCC3  1/0_VL3 QSPI_102 | R110\ A 33 OHM &> QspI_io2
. SPI_IO3_LS 7 5 SPI_I03_FLASH .
p7 a3 R113. . 33 OHM Q fovCCA  1ovLa Q RL12. . 33 OHM ¢S> QsPLIO3
6 12
GND EN ‘——"MM\/\/R““
c103
NLSX5014MUTAG o303
16V
DNI
VDDIO1_QSPI VDDIOL_QSPI VCC_IO_FLASH
VCC_IO_FLASH
VCC_IO_FLASH T
DNI R116. . .47 €104| |1uE__] 1uF | C105
R 192???47 }Ev 16ﬂ;:_—‘ R12L. . 47K DNI
BNI R120..\a47) RIZB\ AT
DNI R123.7." 47 2 47K DNI
AT u18 TR124.7~ 47K DNI
11 1 A
vee VL
0 2
P6_3 B RI25. . +33.0HM QSPLSCKLSIO | (oot \o vy QSPI_SCK_FLASH R130, . 133 OHM S5QSPI_SCK
9 3
P6_4 > R127\ \ OOHM QSPIRSTLS D |\ yeca  1o_wiz SHFLASH_RST_L
SPI_SS LS 8 4
P70 R132\ O OHM_Q 1/0_vCC3  1/0_VL3 SHFLASH_SS_L
7 5
P6_5<<; R133\ 0 OHM QSPI INT LS 110_vCC4 110_VL4 CFLASH_INT_L
6 12
GND EN 0 OHMA R134
NLSX5014MUTAG €106
0.1uF
16V
DNI

Figure 48 QSPI voltage level translator pull-ups
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4.3.12 Ethernet interface

Overall Ethernet section on the XMC7100 Lite Evaluation Board is not populated. You may have to assemble the
complete section of Ethernet for validation. For more details, see Ethernet transceiver and RJ45 connector.

Ethernet to work as PHY being master mode, do the following specific assembly or rework on the EVK:

e Populate Ethernet transceiver U12 with DP83825IRMQR

e Populate 25 MHz crystal as specified in the design or PCBA bill of material.

e Populate level shifter ICs U13, U14, U19, and U21

e Populate RJ45 connector specified in the BOM

e Populate decoupling and bypass capacitors as per the design requirement

e Populate other descretes (R136-R156, R246-R248, R158, R165, R251, R184, and R187)

Note: For component information such as manufacturer, part number, and values, see the BOM file
available on the kit webpage.

4.3.13 Shield2Go sensor shield assembly

The XMC7100 Lite Evaluation Board is featured with footprint compatible to Infineon’s Shield2go sensor
shields. User can have these shields mounted directly on the board or this can be mounted on headers by
having suitable connectors assembled on the board.

Note: Infineon’s standard S2GO sensors are voltage tolerant up to 4V. User must have to configure the
target voltage to 3.3 V (J8) before working with sensor shields on S2GO headers (S2G01 and

$2G02).

Shield2Go Interface
HDR_3V3 HDR_5V0

S2GO1
J20
1o Pt o] s —9uaRT RX S200

¢
m% ggg g ¢ CUART TX S2GO
T B XRES_L_HDR
HDR_I2C_SDA ¢ PID_S2G
HDR7|2C7$CL€8;:% XMC_SPI_CS3
—6l ¢ XXMC_SPI_CLK
; MC_SPI_MOSI
INT_S2G4D) WM S2G 5 pin17| > IC_SPI_MISO
Pin9 CON 8
CON 9 DNI
N~ DNI

HDR_3V3 HDR_5V0

6
1 Pinl .
AN1_S2G 2 j Pinl0
AN2_S2G 3l
HDR_I2C_SDALKS 24
HDR_I2C_SCL: -
__ 6| ¢
7
8
9

«%—})LJARLRxfszGO
<

UART_TX_S2GO
XRES_L_HDR
>)GPI07$ZG
XMC_SPI_CS2
XMC_SPI_CLK
XMC_SPI_MOSI

INT_S26< > sog pin17| >——— >MXMC_SPI_MISO
Pin9 CON 8
CON 9 DNI
N/ DNI

Note: VTARG header (J8) must be configured to 3.3V
w hen using S2GO sensor shields

Note: Follow the standard guidelines for S2GO placement and routing.
Connectors must be at the corner of the board.

Figure 49 Shield2Go sensor shield assembly
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4.3.14 GPIO expansion headers

All the free left GPIOs from 176-TEQFP device (other than connected to peripheral interfaces) are routed to 20x2
(80-pin) expansion headers. I/Os with different categories such as Analog, PWM, and multifunctional pins are
connected to these expansion headers, which are by default not populated on the evaluation board.

Expansion Headers 1 J23 )

R B e
ADCO_6 P6_6 é g O i 14_4 ADC1 24 P4 3 2lq olSt 200
ADCO_7 P6_T7 = O 14_5 ADC1_25 P4 4 1a o8 2071
ADCO_22 P7_6 12 CH-g 14 6 ADC1_26 P54 15; q o 1(2) 202
ADCO_23 P7_7: H1 O 14 7 ADC1 27 — —
ADCO_26 P83 0 O 15_0 ADC1_28 E%SO«»TE g_m_«»’”gg—j
ADCO_27 P8_4: 32 Oz 15 1 ADC1_29 P10 1 A o 505
ADCO_28 P9_O: =2 g 15_2 ADC1_30 P10 2 R 0o
ADCO_29 P9_1 72 Oz 15_3 ADC1_31 b10" -
ADCO_30 P9_2 o2 OH 0_3; HO O 0_
ADCO_31 P9_3 T HO OH 7 P10 P16_3: HO OH 21 6
apcl 0 P10_4 >3 o7 P11 P17_0 H0 OH 217
apcl 1 P10_5 s g P12 Ei;_; E g gg_g
apcl 2 P10_6: I OH P1_3 _ X
apc1 3 P10_7 >0 Oy P24 HERSVO - p17s 0 O 2277 HRRIV
apcl 9 P12 5 12 Cap P2 5 P17_4. H H 23 0
apc1_10 P12_6 1 O P3_2 P17_5 L H 23 1
ADC1 11 P12_7: 1 CHagp P3_3 p17_6<<>>_37__g D__3_8_<<>>p23_2
aDc1_22 P14 2 =70 OHag P34 20 CHap
ADC1_23 P14 3 M [0 5140 P32 oo

B 61304021121
61304021121 DNI
DNI

Figure 50 GPIO expansion headers

4.3.15 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.

Assemble the Trace, JTAG, and SWD respective resistor pins for functional validation of ETM trace header
interface.

20-pin ETM/Trace Header TRACE Interface
VTARG_DEBUG
J11 - R50 0 OHM
P21 5 NAA XMC_TRACE_DO
100 2 <§TMS_SWD|O 5K ot g’\cl)lHM Oye_ |
0o TCK_SWCLK ' ANAN XMC_TRACE_D1
S0 O {TDO_SWO P22 140 7~ DN e -
ng-g g_lo SRES | NCU P22 24<; R A \(IZ))I\(IDIHM OPMC_TRACE_D2
12 — .
%ﬁ Cia o RQUC TRACE CLk P22 3¢<)) RSS ANALOHM__cessunvic TRACE D3
1 16 - - . .
0o XMC_TRACE_D1 R56 OOHM
i; 0o ;g XMC_TRACE_D2 P18 3¢ oM ] QMC_TRACE_CLK
oo SOHMC_TRACE_D3 P22 44K RST A OHM
N\ HDR 10x2
DNI
Figure51 ETM trace and debug header
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4.4 Bill of materials

See the BOM file available on the kit webpage.

4.5 Frequently asked questions

1. Isthe core external regulator capable to handle load currents up to 600 mA?

The core external regulator is implemented with an external NPN pass transistor in the XMC7100 Evaluation
Board. The board can handle 300 mA with an internal core alone and 600 mA with an external regulator from
the pass transistor.

2. How does XMC7100 Evaluation Board handle voltage connection when multiple power sources are
plugged in?

There are two different options to power the kit:

e KitProg3 Micro-B USB connector (J5)
e External DC supply via VIN connector (J6) (by default, not populated on the board).

A header (J7) provision is given to switch the source power to the board. Either from USB micro-B or from VIN
connector can be a source of power for the board.

Note: If using an external VIN supply, the communication interface between the system and KitProg3 will
not be available unless a USB micro-B interface is connected between the system and the board.

3. What are the input voltage tolerances? Is there any overvoltage protection on this kit?

Input voltage levels are shown in Table 6. There is no overvoltage protection for this kit.

Table 6 Input voltage levels

Supply Typical input voltage Absolute max
USB Micro-B connector (J7) 475Vto5.25V 5.5V

VIN connector (J6) 6Vto24V 35V

4, Why is the kit voltage restricted to 3.3 V? Does it drive external 1.8 V interfaces?

XMC7100D is not meant to be operated at voltages lower than 2.7 V. Powering the XMC7100D to lower than 2.7V
will stop the chip to be powered ON. It is recommended to power the XMC7100D at3.3Vor5V.

The kit is capable of driving external 1.8 V interfaces provided a level shifter circuit is also used. Connecting a
1.8 Vinterface to 3.3V will damage the interface.

5. How to program the target devices?

e Check J8to ensure that the jumper shunt is placed.

e Make sure that no external devices are connected to the external programming header J10 or J11.
e Update your KitProg3 version to the latest as mentioned in the KitProg3 user guide.

e Toprogram the target, see the Programming and debugging using ModusToolbox™ section.

User guide 50 002-38520 Rev. *A
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6. Can the kit be powered using the external program and debug headers J10 and J11?

No, this is not possible on this board by default. The target MCU is powered by onboard regulators only, and
therefore, one of the two main sources (J5 and J6) must be present. There is a protection circuit that prevents a

reverse voltage from VTARG_Debug to VTARG_REF. Therefore, the board cannot be powered through J10 and
J11.

VTARG_REF Reverse Voltage Protection

XMC_VDD VTARG REF. Voltage
VTARG_REF VTARG_DEBUG
RSB, . .0OHM 4
DNI Ve VTARG_REF
o [ s VIS Took -
o1 ] f l IRLML2244TRPbF
p—— U9
. Q2A . 1 4
EC M857BV-7- R s o oom IN ouT
‘ BCMB57BV-7 3 c65
[S¥a)
° A BN z< 0.1uF
‘ L | Cc66 | co7 16V
< Rs9 > R0 < RéL ——0.1uF——0.1uF N
< 10k > < 10k 16V 16V IP32408DNP-T1-GE4

& L4 VOV

Note: VTARG_DEBUG is only output voltage sense line for . H H
external debuggers. XMC7100D device can't be pow ered Note: Swich is used to reduce the

using external debugging headers J10 and J11. Ieakage on XMC_V DD domain.

Figure 52 VTARG reverse voltage protection
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ADC
analog-to-digital converter

BOM
bill of materials

CANFD
controller area network flexible data-rate

CPU
Central Processing Unit

DC
direct current

ECO
external crystal oscillator

ESD
electrostatic discharge

ETM
Embedded Trace Macrocell

GPIO
general purpose input/output

IC
Integrated Circuit

IDE
integrated development environment

12C
Inter-Integrated Circuit

12S
inter-IC sound

JTAG
Joint Test Action Group

LED
light-emitting diode

MAC
medium access control
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PC
personal computer

PDL
Peripheral Driver Library

POT
Potentiometer

QSPI
Quad Serial Peripheral Interface

RMII
Reduced Media Independent Interface

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

S2GO
Shield2Go

UART
Universal Asynchronous Receiver Transmitter

USB
Universal Serial Bus

wco
watch crystal oscillator
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