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KIT_XMC7200_DC_V1 motor drive card guide

About this document

Scope and purpose

This document describes the kit operation, out-of-the-box example, operation, and the hardware details of the
KIT_XMC7200_DC_V1 motor drive card.

Intended audience

This evaluation board is intended for all technical specialists who are familiar with connectivity and is intended
for use in laboratory conditions.

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.

It is 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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1 Introduction

1 Introduction

The XMC7200_DC motor drive card enables you to evaluate and develop the motor control applications using
the XMC7200D microcontroller (XMC7200D).

XMC7200D is designed for industrial applications. XMC7200D is a true programmable embedded system-on-
chip, integrating up to two 350-MHz Arm’ Cortex’-M7 as the primary application processors, a 100-MHz Arm’
Cortex’-MO0+ that supports low-power operations, up to 8-MB flash and 1-MB SRAM, Gigabit Ethernet, Controller
Area Network Flexible Data-Rate (CAN FD), Secure Digital Host Controller (SDHC) supporting SD/SDIO/eMMC
interfaces, programmable analog and digital peripherals that allow faster time-to-market.

The motor drive card features two potentiometers, a push button, and two user LEDs for easy interaction and
visual feedback. It includes a USB Type-C connector for convenient USB device connectivity. The onboard
debugger based on J-Link simplifies programming and debugging tasks. Additionally, it offers a Tracebox and
ETM header. With four hall sensor headers, four encoder headers, a mikroBUS header, and a high-density
connector, it provides the flexibility and expandability for sensor integration and connectivity options. The
board supports operating voltages from 3.3V to 5.0 V for XMC7200D.

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

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

1.1 Getting started

The guide has the following sections:
«  TheKit details chapter provides the kit package and board details

+  The Kit operation chapter describes the major features of the XMC7200 motor drive card and its
functionalities such as programming, debugging, the USB-UART, and USB-12C bridges

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

+  ModusToolbox™ software supports the application development using the XMC7200 motor drive card
kit. The ModusToolbox™ software is a free development eco-system that includes the Eclipse IDE for
ModusToolbox™ software and the XMC7000 SDK with XMC7200D. ModusToolbox™ enables and configures
the device resource, middleware libraries; write C/ assembly source code; and program and debug the
device. The software can be downloaded from the ModusToolbox™ Software webpage. For more details, see
the ModusToolbox™ software installation guide

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

1.2 Additional learning resources

Infineon provides a wealth of data in the 32-bit XMC™ Industrial Microcontroller Arm Cortex’-M webpage, to
select the right XMC™ MCU for the design and to quickly and effectively integrate the device into the design.

1.3 Technical support

For further assistance, go to www.infineon.com/support. Visit community.infineon.com to ask questions in the
Infineon developer community.
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2 Kit details
2 Kit details
2.1 Kit contents

«  XMC7200 motor drive card
+ Interface card

i S N e 2363 0922 2421

Figure 1 Kit contents

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

2.2 Board details

The XMC7200 motor drive card has the following features:

«  XMCT200D - XMC7200D-E272K8384. See the XMC7000 microcontroller datasheet

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

«  Two potentiometers, two user LEDs, one user button, and a reset button for the XMC7200D
«  USB Type-C connector for USB device interface

+  Onboard debugger based on J-Link

« FourHall and Encoder headers

« Tracebox and ETM header

«  mikroBUS header
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2 Kit details
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Figure 2 XMC7200 motor drive card - top view

The XMC7200 motor drive card has the following interfaces, as shown in Figure 2.

Table 2 Interfaces

Sl. No. Interfaces

1 mikroBUS header (X18)

2 Low dropout voltage regulator (TLS205B0OEJV, U14)
3 Isolated DC-DC Converter (IES0205507, U20)
4 USB-C connection (X10)

5 XMC42 Program/Debug connector (X13)

6 CAN FD interface connector (X14)

7 Power jumper (X30)

8 XMC4200 on-board debugger (U7)

9 CAN termination register jumper (X28)

10 Isolated CAN transceiver (U13)

11 Digital isolator (U10)

12 Potentiometer (POT2)

13 XMC7200D reset button (SW1)

14 Potentiometer (POT1)

15 User button (SW2)

(table continues...)
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2 Kit details

Table 2 (continued) Interfaces

SL. No. Interfaces

16 Quadruple Differential Line Receiver (U6)

17 Infineon Tracebox debugger connector (X11)
18 Pass transistor (ZXT849KTC, Q1)

19 Encoder 2 connector (X4)

20 Hall 2 connector (X7)

21 GPIO Header 1 (X16)*

22 Quadruple Differential Line Receiver (U5)

23 XMC7200D microcontroller (XMC7200D-F176K8384 - U1)
24 RTC Crystal Clock 32.77 kHz (Y3)

25 Power Board connector (X19)

26 HD connector (X15)

27 Quadruple Differential Line Receiver (U4)

28 External Crystal Oscillator Clock 16 MHz (Y1)
29 ETM Header for debugging (X1)

30 GPIO Header 2 (X17)*

31 Hall 1 connector (X3)

32 Encoder 1 connector (X2)

33 JTAG debugger connector (X12)

34 Quadruple Differential Line Receiver (U3)

35 DC-DC Converter (TLS4125D0EPV50, U16)

36 Analog switch (TS5A23157DGSR, U17, U18, U19)
37 DIP switch (SW3)

38 Non-isolated UART interface (X29)

39 VDD5 selection jumper (X20)

40 VCMU selection jumper (X21)

* Footprint only, not populated on the board.
Table 3 lists PCB components of the XMC7200 motor drive card.

User guide 9 002-39806 Rev. *A
2025-08-13



KIT_XMC7200_DC_V1 motor drive card guide

infineon

2 Kit details

Table 3 XMC7200 motor drive card PCB component details

Sl. No. Component Description

1. Power LED (D3) Power supply ON/OFF LED status indicator

2. VDD5 selection jumper (X20) X20 is a 3-pin voltage selection header to select
between 5V coming from isolated domain or power
domain

3. VMCU selection jumper (X21) X21is a 3-pin voltage selection header to select
VDD3.3 (3.3 V) or VDD5 (5 V) for VMCU

4, Tracebox RX/TX header (X29) Communication and data acquisition interface

5. XMC7200D 20-pin debug and trace header |Connectto an Embedded Trace Macrocell (ETM)-

(X1) compatible programmer/debugger

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

debug header (X12) the XMC7200D using an external programmer

7. XMC7200D 12-pin Tracebox header (X11) This 12-pin header allows you to connect via a
Tracebox tool to the XMC7200D

8. XMC7200D extended I/0O headers (X16, X17) | These headers provide connectivity to XMC7200D
GPIOs. Few of these pins are multiplexed with on-
board peripherals. By default, these connectors are
not populated.

o. Power board connector (X19) This header provides connectivity to XMC7200D. You
can attach one power board connector via this
connector.

10. High-Density connector (X15) This header provides connectivity to XMC7200D. You
can attach one adapter to attach multiple power
board.

11. mikroBUS connector (X18) Bring out pins from XMC7200D to interface with
shields compatible with mikroBUS. Some of these
pins are multiplexed with on-board peripherals and
are not connected to XMC7200D by default.

12. Tracebox/JTAG input switch (SW3) Switch to select input to on-board debugger between
Tracebox or SWD/JTAG connector.

13. XMC7200D reset button (SW1) Resets XMC7200D. It connects the XMC7200D reset
(XRES) pin to ground.

14, XMC7200D user buttons (SW2) Provide an input to XMC7200D. Note that by
default the button connects the XMC7200D pin to
ground when pressed, so you need to configure the
XMC7200D pin as a digital input with resistive pull-up
for detecting the button press.

15. Potentiometers (R6, R7) Two 10 kQ potentiometers connected to XMC7200D
pin P12[7] and P19[4]. It can be used to simulate a
sensor output to XMC7200D.

(table continues...)
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2 Kit details

Table 3 (continued) XMC7200 motor drive card PCB component details

Sl. No. Component Description

16. XMC7200D user LEDs (D1, D2) The user LEDs can operate at the entire operating
voltage range of the XMC7200D. The LEDs are active
HIGH, so the pins must be driven to ground to turn ON
the LEDs.

17. XMC4200 status LEDs (D4, D5) AUX_LED and DEBUG_LED used as status LED by the
onboard debugger (XMC4200)

18. XMC7200D microcontroller (XMC7200D- XMC™ MCU device used on the kit.

E272K8384 - U1)
19. XMC4200 microcontroller (XMC4200-K256 - | Onboard debugger used on the kit.
u7)

20. CAN FD resistor termination jumper (X28) | Install a jumper to enable the termination resistor for
another CAN FD transceiver in place of U13.

21. CAN FD interface connector (X14) Connector to connect kit to the CAN/CAN FD network.

22. CAN FD transceiver (ISO1050DUB- U13) CAN FD transceiver

23. 10pin encoder connector (X2) One 10-pin connector to connect optical encoder

24, 8pin encoder connector (X4, X6, X8) Three 8-pin connectors to connect optical encoder.
Some of them are not populated by default.

25. 5pin Hall connector (X3) One 5-pin connector to connect hall sensor

26. 6pin Hall connector (X5, X7, X9) Three 6-pin connectors to connect hall sensor. Some
of them are not populated by default.

27. USB-C connector (X10) USB-C connector to attach the kit to power source or
to the PC.

XMC7200 motor drive card headers are shown in Figure 3.
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Figure 3 XMC7200 motor drive card headers
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3 Kit operation

3 Kit operation

3.1 Theory of operation

The XMC7200 drive kit is built around XMC7200D. XMC7200D incorporates Infineon’s low-power flash memory,
multiple high-performance analog and digital peripherals, and enables the creation of a secure computing
platform.
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Figure 4 XMC7200D block diagram
Features

+  CPU subsystem
- One or two 350-MHz 32-bit Arm’ Cortex’-M7 CPUs
- 100-MHz 32-bit Arm" Cortex” MO+ CPU
- Interprocessor communication in hardware
- Three DMA controllers
« Integrated memories
- 8384 KB of code-flash with an additional 256 KB of work-flash
- 1024 KB of SRAM with selectable retention granularity
+  Cryptography engine
- Supports Enhanced Secure Hardware Extension (eSHE) and Hardware Security Module (HSM)
- Secure boot and authentication
«  Safety for application

- Memory protection unit (MPU), shared memory protection unit (SMPU), peripheral protection unit
(PPU), watchdog timer (WDT), multi-counter watchdog timer (MCWDT), low-voltage detector (LVD),
brown-out detection (BOD), overvoltage detection (OVD), clock supervisor (CSV), hardware error
correction (SECDED ECC) on all safety-critical memories (SRAM, flash, TCM)

+ Low-power2.7Vto 5.5V operation

- Low-power Active, Sleep, Low-power Sleep, Deep Sleep, and Hibernate modes for fine-grained power
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o Clocks

- Internal Main Oscillator (IMO), Internal Low-Speed Oscillator (ILO), External Crystal Oscillator (ECO),
Watch Crystal Oscillator (WCO), Phase-Locked Loop (PLL), Frequency-Locked Loop (FLL)

+ Communication interfaces
- Upto 10 CAN FD channels

- Upto 11 runtime-reconfigurable SCB (serial communication block) channels, each configurable as 12C,
SPI, or UART

- Uptotwo 10/100/1000 Mbps Ethernet MAC interfaces conforming to IEEE-802.3az
«  External memory interface
+ SDHC interface
« Audiointerface
« Timers
- Upto 102 16-bit and 16 32-bit Timer/Counter Pulse-Width Modulator (TCPWM) blocks
- Upto 15 16-bit counters for motor control
- Upto 87 16-bit counters and 16 32-bit counters for regular operations

- Supports timer, capture, quadrature decoding, pulse-width modulation (PWM), PWM with dead
time (PWM_DT), pseudorandom PWM (PWM_PR), and shift-register (SR) modes

- Upto 16 Event Generation (EVTGEN) timers supporting cyclic wake up from Deep Sleep
« Real-time clock (RTC)
« 1/0
- Upto 220 Programmable I/0s
- Threel/O types
+  Regulators
+  Programmable analog
- Three SAR A/D converters with up to 99 external channels (96 I/Os + 3 I/Os for motor control)
- Each ADC supports 12-bit resolution and sampling rates of up to 1 Msps
- Each ADC also supports six internal analog inputs like
- Each ADC supports addressing of external multiplexers
- Each ADC has a sequencer supporting autonomous scanning of configured channels
- Synchronized sampling of all ADCs for motor-sense applications
« Smartl/O
- Upto five Smart I/O blocks, which can perform Boolean operations on signals going to and from 1/0s
- Upto361/0s (GPIO_STD) supported
+ Debuginterface
- JTAG controller and interface compliant to IEEE-1149.1-2001
- Arm’ SWD (Serial Wire Debug) port
- Supports Arm’ Embedded Trace Macrocell (ETM) Trace
« Industry advanced development tools
- Infineon IDE ModusToolbox™ software for code development and debugging
+  Packages
- 176-TEQFP, 24 x 24 x 1.7 mm (max), 0.5-mm lead pitch
- 272-BGA, 16 x 16 x 1.7 mm (max), 0.8-mm ball pitch
For more detailed information on device features, see the device datasheet.
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KIT_XMC7200_DC_V1 Motor kit functional block diagram
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Figure 5 Block diagram of XMC7200 motor drive card

Figure 5 shows the high-level block diagram of the XMC7200 motor drive card. High-level blocks include the
target device XMC7200D with various header connectors and an isolated onboard debugger via XMC4200. By
default, the JTAG debug interface is enabled on the XMC7200 motor drive card. For powering the drive card, use
an external 24 V DC supply (such as 5V with DC-DC converter), or a USB connection (5 V).

Figure 6 shows the top view of the XMC7200 motor drive card. In the top view, you can see the default
configuration of the drive card. Additionally, you can see all components, headers, and connectors that are
populated by default.
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0000000
0000000
RE:

Figure 6 XMC7200 motor drive card - Top view

Figure 7 shows the bottom view of the XMC7200 motor drive card. You can see the MikroBUS interface signal
names together with GPIO header signal names. By default, the GPIO header is not populated for the XMC7200

motor drive card.

S

Figure 7 XMC7200 motor drive card - Bottom view
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3.2 Default configurations

By default, the XMC7200 motor drive card has the following configurations:
«  Powerjumpers (X20, X21)
- MCU voltage supply: 3.3VVDD
- 5Vselection: 5V via USB
«  CAN Interface (X28): Terminated
+  DIP Switch (SW3): All three switched to right side, JTAG enabled

3.3 Board support package (BSP) selection

The XMC7200 drive kit includes a KIT_XMC7200_DC_V1 board support package to build and run code examples
on the kit by following the instructions mentioned in the Board Support Packages section of the
ModusToolbox™ user guide.

3.4 J-link: onboard programmer/debugger

The XMC7200 drive kit is programmed and debugged using the onboard J-Link, which is implemented via the
XMC4200 device. The J-Link interface supports protocols such as JTAG, SWD, and SWO, while also offering a
virtual COM port over a USB for direct communication. The tool is designed to work with several common
development environments.

34.1 Programming and debugging using ModusToolbox™ software

1. To program or debug the XMC7200 drive kit, connect it to the PC using a USB Type-C cable. Attach the
cable to the J-Link USB connector as shown in Figure 8. Upon first connection, the PC recognizes the
device as a USB composite device

2, The onboard J-Link, utilizing the XMC4200 device for its functionality, supports standard programming
and debugging protocols. When active, a status LED provides a visual confirmation of the operational

mode.
Figure 8 Connect USB cable to the USB connector on the board
3. In the Eclipse IDE for ModusToolbox™ software, import the desired code example (application) into a new
workspace

a. Click on New Application from the Quick Panel
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New Application
# Search Online for Code Examples
® Search Online for Libraries and BSPs
% Refresh Quick Panel
~ Project
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Figure 9 Create a new application
H 13 ”» H N
b. Select the BSP in the “Choose Board Support Package” window and click Next
Source Template
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\':I cﬁs 85p carries 3 XMC7200D microcontroller.and 100
2 Wllc:ss MG S pin High Density Motor Connector n
~ XMC™ BSPs addition, the board features an on-board
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Figure 10 Board support package in the new application window
. e « s .
c. Select the application in the “Select Application” window and click Create
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Figure 11 Select application window

4, To build and program a XMC7200D application, in the Project Explorer, select <App_Name> project.
In the Quick Panel, scroll to the Launches section and click the <App_Name> Program (JLink)

configuration, as shown in Figure 12.

[ Quick Panelfl (x)= Variables & Expressions ©g Breakpoints
Eclipse IDE for
ModusToolbox™
~ Start
m Mew Application
m Import Existing Application In-Place
& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Training Material
@, Refresh Quick Panel

= XMCT7200_DC_KIT (XMC7200_DC_V1)
@, Build Application
< Clean Application

+ Launches

4§ XMCT200_DC_KIT Debug (ILink)

|2 XMC7200_DC_KIT Program (Link) |
Q Generate Launches for XMC7200 DC_KIT

= 0

Figure 12 Programming in the ModusToolbox™ software
5. The ModusToolbox™ software has an integrated debugger. To debug a XMC7200D application, in the
Project Explorer, select <App_Name> project. In the Quick Panel, scroll to the Launches section and
click the <App_Name> Debug (JLink) configuration as shown in Figure 13. For more details, see the
“Program and debug” section in the Eclipse IDE for ModusToolbox™ user guide.
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Figure 13

3.4.2

Debugging in the ModusToolbox™ software

Virtual COM port (UART-to-USB bridge)

The onboard debugger (XMC4200 MCU) supports the communication between a PC/laptop and target XMC™
device via a Virtual COM Port (UART-to-USB Bridge). Therefore, UART pins of the target XMC™ device needs to be

connected to TX/RX pins of the debug connector (see Table 3).
Note:

Take care of the UART cross connection. TX pin of the debugger needs to be connected to the RX pin of

the XMC™ device. The RX pin of the debugger needs to be connected to the TX pin of the XMC™ device.

Table 4 Onboard debugger connection details

Pin function Input/output XMC72 pin

Transmit pin for UART communication 0] Receive pin for UART communication
(PC_RX) (PC_TX)

Receive pin for UART communication I P17.1 (SCB3.RX)

(PC_TX)
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4 Hardware
4.1 Schematics

See the schematic files available in the kit webpage.

4.2 Hardware functional description

4.2.1 XMC7200D

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

For more information, see the XMC7200D datasheet.

User guide 21 002-39806 Rev. *A
2025-08-13


https://www.infineon.com/cms/en/product/evaluation-boards/kit_xmc7200_dc_v1/
https://www.infineon.com/dgdl/Infineon-XMC-7200-Datasheet-DataSheet-v01_00-EN.pdf?fileId=8ac78c8c8412f8d30184443173374425

KIT_XMC7200_DC_V1 motor drive card guide

infineon

4 Hardware
VMCU VMCU
138 [R139
P2k .2k UlB uiC
Port 0 Port 7
SCROTC——] PO P02 [ie—SeRr s iUt w1 P10 P4 T
ol S e VMCU P72 V2 H o JRSC-S - - S (R VAR
Port 1 P73 V2L 51| b5 T8 S5 Tci i TRo
ScBOSCL 6 [ o0 pra L PL 2 CTRAP 1 o 5
SCBOSDA 7 o) P2 g P13 CTRAP 2 Poris
~porz g oo - T B o —
TRSTN 000 roa i3 P23 PWM Il ADC(0) 25 58 Po- K
P2 1 SCB7 SDA__ 1 d 3 4 P2 4 CTRAP 3 L
P2 2 SCB7 SCL 1%’3‘2 = gg—‘; 5 SCBITRIG/PWM P25 Fortd
= = ADC(0) 28 6 63 P9 2 BrakeGatel
Port3 PS 1 PFC V _PHASE IN A G%E PO o5 [[64__P9 3 BrakeTempl
P30 SCBO MISO 16,5y pg g |40 P33 SCBE SELO L z
P3 1 SCB6 MOSI 7] P3-) P33 %0 P34 scee SELT . GND Port 10
P3 2 SCB6 CLK 8] b, P2 G2 P35 scBo SEL2 P10 0 PRC KIL Bxtil 65,10 g pyo 4 |63 ADC)Q
o P07 x| P01 PLOCS farp i e
SCB5_MISO 2.1pa 0  pas sl SCBS SELO PI0_3 Fxtrad 68| 105 P10-8 M7 Apc)3
SCB5_MOSI 5| bay b4y [128__Pa a ENPOWL 4 L
SCB5 CLK 7 i Port 11
- ADC(0) M 73 75 ADC(2) M
Ports ADC(D M 72" Eﬁ—fl’ AR =
P5 0 U4 H 2 o0 a3 2 TCL12 TR =
P5 1 U4 L sl | o 733 __TC1 13 TRO Port 12
TCL 1L 7RO 3] b Pl [f3Tc e TRoTc 3R P12 0 PFC V PHASE INB 80 [ o oo |84 TC 40 TRO/TC 39 TR1
—Fors I Ui B LRI 7 Eig Eig:g :Dég S a5 oo
PS O ULH Bl poo pog 2 Fo4wWLH TC 30 TROTC 36 TR 83| po5 Fio5 87 ADC@ I
6 2 VI H 3?; S e [a_Tciz iR XMC7200D-F176K8384
P63 VIL %] bes  poy @2 __TCI3TRO
XMC7200D-F176K8384
HTSW-103-07-L-S
UliD UlE
Port 13 Port 19
P13 U3 H/PFC PWM A 1 90 94 P13 4 W3 H/PFC PWM C 1 P19 0 PFC V _DC OUT 1 13 37 TC1 28 TRO
£100 (U PI3.0 P13 4 P100 Pl93 3l TCL28TRO
SRR o R ORI ANG RS e R —
P13 2 P13 6 P19 2
P13 3 V3 L/PFC PWM B2 93] S i 97 __TC1 47RO -
= = Port 20
Port 14 ADC(2) 29 139 P20 0 P20 4 43 SCB1 TX
P14 0 V4 H 98 02 TC 52 TRO/TC 51 TR1 VMCU ADC(2) 30 140 = =, 44 SCB1 RTS
P14 1 V4 L 99 Eij‘? Eij—g 03 TC 53 TRO/TC 52 TR1 P20 2 Extra ADC3 14 Egg—% ggg—g 45 SCB1 CTS
TC 50 TRO/TC 49 TR1 10! P42 Pl4 6 04 TC1 54 TRO SCB1 RX 14; P20 3 P20 7 _Z__><
TC 51 TROTC 50 TRI 10| hi4-2 P48 10571 65 TR B (Ag
= - 15 Port 21
Port 15 0Ok SCB/WCO/PWM P21 0 47 P21 0 P21 4 51 HIB/PWM
SCB9 _MISO 106 P15 0 P15 2 <N;08 SCB9 SCL WCO/PWM P21 1 Zg‘; P21 1 P21 5 57 TRACE DATA 0
SCBY_MOSI 1077 P15-0 P82 14906 5CR9 SELD ECO IN 23] P2l P2LS o5 pwii P2l 6
= - ECO_OUT 50 P21 3 P21 7 59 PWM P21 7
Port 16 — —
P16 3 ADC Boardldent/Extra ADC4 115 P16 3 Port 22
— EXT _PS CTLO 13;“> P22 1 P22 5 5 SCB/PWM P22 5
Port 17 EXT PS CTL1 162 P22 2 P26 6 PWM P22 6
P17 0 PFC V PHASE IN C 6 20 ADC(2) 12 TRACE DATA 3 1 é“> = — 7 PWM P22 7
SCB3 RX ?D RITAONRITA, 21 ADC(2) 13 VMCU TRACE CLOCK 1 g‘; L2232
SCB3 TX 8] P17 PAl-% [5122 P17 6 IAVG TDCLInk@) Hiaa=s
ADC(2) 11 9 P17:3 P17:7 23 ADC(2) 15 CAND TX 168 Port 23 ; MG TDO SWO
P23.0 P234 =
Port 18 CANO RX 16 P23 1 P23 5 Ik XMC SWDCLK
P 0 PFC Relayl 8 P 4 W4 H P23 2 17! — — 74 XMC _SWDIO
PI8O P84 P232 P23 6
Z ;T\I%OR\’/?/_I;YZ %D P18 1 P185 (g) 2 2 \F(V\/‘\‘I’\h SYNCHRO_RECT HlGH‘ l f P23 CTRAR 171:; P233 P237 L XME 101
P ENPOW4 ?D Eig—g Eig—s 1 P 7 PWM SYNCHRO RECT LOW XMC7200D-F176K8384

User guide

MC7200D-F176K8384

@

ND

002-39806 Rev. *A
2025-08-13



KIT_XMC7200_DC_V1 motor drive card guide

4 Hardware
UIA
Power Supply
VMCU <t 22 voop vssD (-
=31 vbDD vssp (23
191 voop VSSD (0
132 vbpD vssD (52
1531 vooD VSsD (1
VDDD vssp (33
o vssD (24
veep< a1 veep VSSD (22
fir| VoD VSSD
112 | ycep vssa 7 ChB
113
Tse | VCCD 79
VCCD VREFH — > VREFH
76
“ VREFL
VMCU<+——a2— VDDIO 1 160
vMcu<——38 1 vobio2  prv ouT % prvouT
VDDA<——{ vDDA
XMC XRES L 152 =
XRES_L T

VMCU

CI_L _LCZ _LCS _I_Cél _LCS _LCG J_C7

10u:|— —F)OHF—F)()"F —F)OnF—FJOnF—F)OnF—P)OnF

GND

VCCD

_Lcw_Lcu_Lcw_Lcw _cho_l_czd_czz

1uF
—|— —F)OHF—FOOnF—P)OnF —F)OnF—FJOHF—F)OnF

GND

VDD33 VMCU

XMC7200D-F176K8384

VMCU

Cc8
1uF
00nF

GND
VDDA

C23

2.2uF

00nF

VDD5

C10 C11

<

:] g

o

= c
=
hl

00nF

GND
VREFH

C25 C26

N
Ny
5
T

00nF

GND

VREFt

O
VREFHP

VMCU
A
Power
0 o
VREFH
(RO BLM18KG102
® La
VDDA <t I
BLM18KG102
VMCU
A
—@Power
Power Power

o~
O rn ® o1
DRVOUT S ZXT849KTC

™
R136
EXT_PS CTLO o
O0R
2
R1
vVceD
EXT ps cTL1  R3T A
| S—
. b
VMCU Power
A | co7
Power ~T10uF

infineon

wer BLM18KG102 GND
2] BN ] CP L4
VDDA <t
i BLM18KG102

X21

HTSW-103-07-L-S
Figure 14 XMC7200D device /0 signals
User guide 23 002-39806 Rev. *A

2025-08-13



infineon

KIT_XMC7200_DC_V1 motor drive card guide

4 Hardware

4.2.2

The KIT_XMC7200_DC_V1 kit is designed to use “Serial Wire Debug” (SWD) or JTAG as debug interface. It
supports debugging via different channels that are all galvanically isolated from the power GND supply domain:

+  On-board USB Debugger
«  10-pin Cortex” Debug Connector (JTAG or SWD)
« TraceBox and ETM Connector

Debug interface

4,2.2.1 Onboard USB debugger

An XMC4200 (XMC4200-F64K256 BA) is utilized as an on-board debug probe, providing support for Serial Wire
Debug (SWD) and UART communication. Both require the installation of Segger’s J-Link Driver which is part of
the ModusToolbox™ installation. ModusToolbox™ is used to develop and debug the XMC7200D projects. The
ModusToolbox™ software is a set of tools that enables you to integrate these devices into existing development
methodology.

For more details on XMC7200D, see the application note AN234334 - Getting started with XMC7000 MCU on
ModusToolbox™ software that aids in creating a customized design using the Eclipse IDE. Download the
software from the ModusToolbox™ software webpage. Download the latest Segger J-Link Driver from the J-
Link/J-Trace Downloads webpage. Table 5 shows the pin assignment of the XMC7200 used for debugging and
UART communication.

Table 5 Onboard debugger connection details
Pin function Input/output XMC72 pin
Data pin for Debugging via SWD I/0 P23.6 (XMC_SWDIO)
Clock pin for Debugging via SWD 0 P23.5 (XMC_SWDCLK)
Transmit pin for UART communication (PC_RX) P17.2 (SCB3.TX)
Receive pin for UART communication (PC_TX) I P17.1 (SCB3.RX)
U7B
YRy 125 P40 PLO (oS — 8B
5 27 ——— P143 Pl1l (<3
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28 1 yppp vss [ b 135 Pla4 P12 OB po s
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Figure 15 Onboard debugger
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4.2.2.2 Cortex’ debug connector (10-pin)

The 10-pin SWD/JTAG header provides a versatile debug and programming interface for supported

microcontrollers. This header supports both Serial Wire Debug (SWD) and JTAG protocols, allowing for flexible
debugging and programming options.
The pin assignment for the 10-pin SWD/JTAG header is shown in Table 6.

Table 6 JTAG header peripheral detail
Pin number Signal name Description
1 VCC +3.3V
2 CON_XMC_SWDIO Serial Wire Data I/O , JTAG-TMS
3 GND Ground
4 CON_XMC_SWDCLK Serial Wire Clock, JTAG-TCK
5 GND Ground
6 XMC_TDO_SWO Serial Wire Output, JTAG-TDO
7 N.C. Not connected
8 XMC_TDI JTAG-TDI
9 ISO_DISABLE Disable On-Board Debugger
10 CON_RESET# Reset (active low)
VMCU
sl
X12
1 - 2 CON XMC SWIIO
3 4 CON _XMC SWDCLK
— - - —
] 5 B G XMC TDO SWO
. - 8 XWC TIH )
IS0 DISABLE 9 e 10, Rll —— O0R CON RESET®
R12 % OR TRSTN
FTSH-105-01-L-DV-EK-ATR —
GND
Figure 16 10-pin SWD/JTAG header
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4.2.2.3

Interconnection between XMC4200 and XMC7200D

The KIT_XMC7200_DC_V1 motor control kit incorporates isolation between the onboard debugger (XMC4200)
and the XMC7200 microcontroller to ensure the reliable communication and protection. This allows efficient
programming, debugging, and control of motor applications.
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Figure 17

4.2.2.4

Interconnection between power plane and debugger plane

Debugging programing selection switch

The kit features a convenient DIP switch that provides a simple and efficient way to switch between two options
for debugging and programming the XMC7200D chip: the Tracebox header and the JTAG header. This DIP switch
allows you to select the desired debugging interface based on specific requirements.

Table 7 lists the pin configuration and resulting functionality of the Debugging and Programming selection DIP

switch:
Table 7 Peripheral details
Position |Function Input signal name Output signal name XMCT7 pin
1 Tracebox Header Selected
All left side switch TB_SWDIO_TMS XMC_SWDIO P23_6
. TB_SWCLK_TCLK XMC_SWDCLK P23_5
| . TB_RX SCB3_TX P17_2
| I TB_TX SCB3_RX P17_1
TB_RESET# XMC_XRES_L XRES_L
2 JTAG Header Selected
Default switch (all right CON_XMC_SWDIO XMC_SWDIO P23_6
side) CON_XMC_SWDCLK XMC_SWDCLK P23_5
[ ] ISO_RX SCB3_TX P17_2
[ ISO_TX SCB3_RX P17_1
[
CON_RESET# XMC_XRES_L XRES_L
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Figure 18

Debugger selection switch

To choose the desired debugging interface, simply position the DIP switch to either Position1 or Position2
according to the switch figures in Table 7. When set to Position1, the Tracebox header is selected, enabling
debugging and programming via the Tracebox interface. Conversely, when set to Position2, the JTAG header is
selected, allowing debugging and programming through the JTAG interface. The default switch (SW3) setting is
adjusted to Position2 on the drive card. By default, you can use the onboard debugger with the switch at

Position2.

Ensure that the DIP switch is securely positioned in the desired setting before starting the debugging or
programming process. See the XMC7200D chip documentation and the provided user guide for detailed
instructions on utilizing the selected debugging interface.

User guide

27

002-39806 Rev. *A
2025-08-13



KIT_XMC7200_DC_V1 motor drive card guide

infineon

4 Hardware

4.2.2.5

ETM headers

The kit includes an ETM header that facilitates advanced debugging and trace capabilities for the XMC7200D
chip. The ETM header supports the Serial Wire Viewer (SWV) functionality, enabling real-time tracing and
debugging of the XMC7200D chip. It provides convenient access to trace the data, allowing developers to gain
insights into the system behavior, optimize the code, and identify issues. Solder the resistors R12, R17, and R72
to enable the ETM connection.

VMCU VMCU
K
X1
14 | 2 CON_XMC_SWDIO
110 3 B N3 I
3 6 XAMC_TDU_SWO
7 .S [ 8 XwMC I
80 DISABIE | T ™ ™I B " RIl . (R CON _RFSET
I |~ = [ TRACE CLOCK [ K2 55 OR TRSIN
Yl =114 TRACE DATAD L=
e 16 TRACE DAIA L RI7 ey (R EXT P8 CILO
17 | . [ 18 TRACE DATAZ R7Z o= (R EXT FS CIL1
5 | = T [ X0 TRACE DATA S —
FISH-110-01-L DVE
GND
Figure 19 ETM header
Table 8 ETM header peripheral details
Pin number Signal name Intermediate signal XMC7 pin
1 VMCU
3-5-15-17-19 GND
7-11-13 N.C.
2 CON_XMC_SWDIO XMC_SWDIO P23_6
4 CON_XMC_SWDCLK XMC_SWDCLK P23_5
6 XMC_TDO_SWO P23_4
8 XMC_TDI P23_7
9 ISO_DISABLE
10 CON_RESET# XMC_XRES_L XRES_L
(N.C.) TRSTN TRSTN P2_0
12 TRACE_CLOCK P22_4
14 TRACE_DATA_O P21_5
16 TRACE_DATA_1 EXT_PS_CTLO (R17tobe |P22_1
populated)
18 TRACE_DATA_2 EXT_PS_CTL1 (R72tobe |P22_2
populated)
20 TRACE_DATA_3 P22_3
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4.2.2.6

Infineon Tracebox headers

The kit includes an Infineon Tracebox header that facilitates a connection to an external data acquisition and
communication tool for the development and validation of motor control software that can be used with real
target hardware. It also supports data streaming via SPI/UART, flashing and debugging via SWD. Solder the

resistor R3 to enable the Tracebox connection.

VMCU

X

[

1

1 2 TB_SWDIO TMS
RS [Trory R 3 = SCBY_MOSL

SCB9 MISO T i 3 SCBY SCL

SCBO SELD D . | 10 TB RESELZ

TB_Rx n| - & 12 TB_IX

FTSH-106-01-L-DVE

Tracebox 15 5P Slave

GND
Figure 20 Tracebox header
Table 9 Tracebox header peripheral details
Pin number Signal name Intermediate signal XMC7 pin
1 VMCU
3-5 GND
2 TB_SWDIO_TMS XMC_SWDIO P23_6
4 TB_SWDIO_TCLK XMC_SWDCLK P23_5
6 SCB9_MOSI P15_1
7 SCB9_MISO P15_0
8 SCB9_SCL P15_2
9 SCB9_SELO P15_3
10 TB_RESET# XMC_XRES_L XRES_L
11 TB_RX SCB3_TX P17_2
12 TB_TX SCB3_RX P17_1
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4.2.3 CAN interface and interconnection to XMC7200D

The KIT_XMC7200_DC_V1 board provides an isolated CAN interface with 120 Q termination (see Figure 19 for
details).

VISO5 e
VISO5 A
cn2
Power X30 TSW-102-07-L-S — ——enbiso
I 100nF 13
X14 — .
-— l—l— VCC2 VCC1
-~
g CAND P Tl CANH TXD |3 CANO TX
N
4 t Lan Sef caANL RXD |2 CANO RX
826936-4 R73 5 .
il B 20R GND2 SR
NS
e Ol 1SO1050DUB
¥ Mg i GNDISO o
el
T 0o
™
X28
TSW-102-07-L-S
GNDISO GNDISO

Figure 21 CAN interface and isolation

The isolated CAN transceiver (U13) is connected to CAN node 1 of XMC7200 via port pins P23.0 (CANH) and
P23.1 (CANL).

Table 10 CAN header peripheral details

Pin number Signal name Intermediate signal XMC7 pin

1 VISO5

2 CAN1_P CANO_P (CANH) P23_0

3 CAN1_N CANO_N (CANL) P23_1

4 GNDISO
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4.2.4 Power supply system

The KIT_XMC7200_DC_V1 board is designed with two galvanically isolated supply domains. On the left side,
there is the debug domain that contains an XMC4200 MCU as onboard debug controller (OBD). The debug
domain can be powered via a USB-C plug (5 V) or a CAN connector or the Infineon debug connector. From the
middle to the right side there is the power GND supply domain that provides the power supply for the MCU and
the peripheral components. This power supply domain is usually powered from the power board connector.

For the power GND supply domain, a power indicating LED is available.

To indicate the power status of the power GND domain on the KIT_XMC7200_DC_V1 board, one LED is provided
(see Figure 28). The LED will be “ON” when the power rail is powered.

GNDISO—21— &nD oND HEZ |GNDISO
A2 ssTxpt  SSRXpl HBL
A3 | ssTxnt  sSRxn1 o0
R18  VBUS_C<—241 vBus veus HE _vBUS ©
8 e O sz HEE =
— USBDSP a6 | o0 3 o LIBZ USB DS N R19 —— 22R__USB D N
USB DS N A7 DnL % Dp2 B6 JSB DS P R20 /= 22R UsB D P
T
GNDISO Ag UL D ccp L1BS R2 — 5'1kIGNDISO
VBUS_C<+—22— vBuUS veus HE > vBUS C
A0 | sepxn2  ssTXn2 HE-
ALl | oopxpp  ssTxp2 HBZ
AL BL |
GNDISO = GND GND = lGNDlSO
GNDISO i GND GND 1GNDISO
SL 1™ Shieid
A 52 1 Shield
= S3 1 Shield
@ ] Shew VBUS_C
%, S5 1 Shield 5
> S
Power@— U=
1
LM18PG600 D39
2 2 VISO5
BAS3010A-03W
GNDISO
Figure 22 USB-C connector
. .
4.24.1 Power interconnection

The isolator U20 on the board transfers the 5V power supply from the isolation domain to the power GND
supply domain, ensuring the secure and efficient power distribution between the two domains. This isolator
enables reliable power transfer while maintaining galvanic isolation, enhancing the performance of the board.

VISO5
A
L5
BLM21PG300SN1
VDCDC?
NF A
——— b
= U20

Vin+ \Vout+
—1_ce64 —1_c62 —1_C80
T 4.7uF T 47uF_1 4 T 4.7uF

™ Vin- Vout- ]

5V/7V
GNDISO GNDISO GND
Figure 23 Power interconnection
4.2.4.2 Voltage regulators

The board is equipped with the following four voltage regulators:
+  The U8 regulator powers the onboard debugger within the isolation plane
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+  The Ul4 regulator converts the 7V from the DC-DC converter to a regulated 5V output on the power GND
supply domain
+ The Ul6 regulator transforms the 24 V input from the power board to a regulated 5V output

+  The U2 regulator converts 5V to 3.3V to power the XMC7200 device. These voltage regulators ensure stable
and reliable power supply for different components, enabling optimal performance of the board

VDCDC? VDCDC5
3.3V POWER SUPPLY A A
U14
VDD5 U2 VDD3.3 6
A 6 A GND 3
GND 9 EP :—'GND
EP GND . L
8|, Q 1 | Q
5 2 131
EN AD] | w
s 2 EN ADJ [o2—] 133 " T ok L
S 1 C12 6k = w 10nF 3l &
S S Sl 5 3 n = =
S 2 3 10nF gl g — Nau a
— | N&t 4 Sl =l L4 Nc2 BYP =—F=—
T Ne2  BYP T TLS205B0EIV N S
<t n
g | TLS205B0E0V S | 2l g 132 g g
© © 134 L 3| o 8k
3k w
= [T
S |3 Lo L
= |= GNDGND GND  GNDGND
GNDGND GND GNDGND
PWR_IN_24V VSW5V
A A u16
6 8 |
VS PGND |GND
7] vs PGND 2
R107 4
1k RENE VSW5V
5) EN EP 15 Per
<! FrEQ swi -0 e
A S XALA4030-472ME
121 sson FB |4
o P N = oL
= ERIER SRS 3.4 RT RO of2 —_—= = =
Ol Ol= O]= O] w
TLS4125D0EPV50 35 8|5 8IS
R108 J|S 3|2 dle
R
GNDGNDGNDGND GNDGND GNDGNDGND
VISO5 Us VISO3V3
A 6 A
GND -5
EP :—|GNDISO
8 |, o L
5 2 135
X o EN AD) 77 ok
IS —
1 4 Huwe L T™
- —_— —— NC2 BYP [
g w Q 3
%3 & TLS205B0EIV ) )
S 146 I
3k o I
=4 L
o =3
o o
— —
GNDISO GNDISO GNDISO GNDISO GNDISO
Figure 24 Voltage regulators
.
4,2.4.3 Voltage selection
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The KIT_XMC7200_DC_V1 board features the following two voltage selection headers:

«  The X20 header enables voltage selection between the high-density connector (5 V) or from 5V coming
from the isolated plane as the power source for VDD5

«  The X21 header allows you to choose between VDD3_3 (3.3 V) and VDD5 (5 V) as the power source for VYMCU

These headers provide flexibility in configuring the power supply for different components on the board,
ensuring optimal performance for your specific requirements.

Power Plane VDD 5 Selection

MCUvoltage selection

HTSWA0 7L

Figure 25 Voltage selection headers

Table 11 Peripheral details

Pin number Signal name Selection

X20 header

1 VDCDC5 1-2 VDD5 =5V (isolated 5V
coming from USB supply)

2 VDD5

3 VCC3_5VORPWR_IN_5V [2-3 VDD5 =5V (from external
supply source)

X21 header

1 VDD5 1-2 VMCU is connected to 5V

2 VMCU

3 VDD3.3 2-3 VMCU is connected to 3.3V
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4.2.5

4.2.5.1

1/0 headers

mikroBUS header

The mikroBUS header provides a standardized interface for connecting compatible MIKROE Click boards,
expanding the functionality of the kit with sensors, actuators, communication modules, and so on. Figure 24
shows the available signals at these pin headers. The pin table is also printed onto the top and bottom sides of
the PCB in each view.

Table 12 Peripheral details
Pin number Signal name Connected to signal XMC7 pin
1 AN ADC(2)_29 P20_0
2 RST SCB1_RTS P20_5
3 CS SCB5_SELO P4_3
4 SCK SCB5_CLK P4_2
5 MISO SCB5_MISO P4_0
6 MOSI SCB5_MOSI P4_1
7 +3.3V VDD3.3V 3.3V
8 GND GND GND
9 GND GND GND
10 +5V VDD5 5V
11 SDA P10_1_Extra2 P10_1
12 SCL P10_2_Extra3 P10_2
13 X SCBO_RX PO_0
14 RX SCBO_TX PO_1
15 INT SCB/TRIG/PWM_P2_5 P2_5
16 PWM P2_3_PWM P2_3
VMCU VMCU
VMCU
R49
145
0k 2k
X18
_ADC@2) 29 |
élc:)sclzRTzsg . e scPBZ/TgélFé%“\;IVM P25
SCB5_SELO cs RX SCBO0_RX
SCB5_CLK SCB0_TX
SCB5 MISO ce L2 P10 7 Extad
SCB5_MOSI miso o~ P10 1 Extraz
VDD3.3 +3.3V +5V | ¢ VDD5
GND GND [
s mikroBUS
C76
00nF
00nF
GND GND GND GND
Figure 26 mikroBUS connector
User guide 34 002-39806 Rev. *A

2025-08-13



KIT_XMC7200_DC_V1 motor drive card guide

4 Hardware

4.2.5.2

XMC7200D I/0O headers

infineon

The board has two headers: X16, X17. These headers provide a simpler connectivity to XMC7200D GPIOs other
than the HD or power board connector. By default, these connectors are not populated.

GPIOHE ADER1
P11_0_VBEMF_ UMD 1 2 Ps_1I_VBEMF_UIUQ)
Pii_1_VBEME _VIV() 3 1 Pld 6 VBEME VIVQ)
PI1_2_VBEME_WIWMI) 5 & P17 1 VBEME WIWD)
| P10 5 IAVG IDCLik 7 § P8 3 TAVG/IDCLik
7 0 T
AGND '||| P6 0 ULH [l 12 P/ 0 ULH |‘|"\G}‘D
P61 ULL 3 TP 1L
P6 1 VI H 15 6 Pl 2 VIH
P63 VL 17 15 P73 V2L
P61 WIH 9 0 Pl A W
P65 WIL ] T PI 5 WL
Pl _J_CIRAP 1 pE] 3% PL3 CIRAPZ
P1_1_ENPOWL 35 36__PS_0_ENPOW2
- 77 b3 i
PWR_IN V<61 im0 b 30 TC 38 TRO/TC 37 TRI- L VRINIY
TCI_13_IR0 31 T2 TC_10_TRO/IC 39_IRI
TCI_12_IRD 33 31 TC_39_TRO/IC 38 IRI
TCT I TRI 3 =% TCIITR
TC1 3 _TRD 37 3§ TC1_I8_IRD
TC 14 _TROTC 3 T8I 39 10 TC1 36 TR1
b ")
| |
GNDY F2 3 PWAM 5] 11 SCB/TRIG/PWM P15 |GND
SCB3_SELD 5 16 PWM P2L6
SCB5 CIK 3] 18 PWM P2IJ
SCB3_MIS0 [ 50 PI0_I Exwal
SCBS5_MOSI 5T 52 PI0_2 Fxtad
GND} R 2 |GND
i3
GPIO HE ADER2
PS_2_VBEMF_U/Tu(3)PFC_I_PHASE IN. A 1 2 P9_0_VBEME_Ulud)
PI0_7 VBEMFE V/Iv(3)/PEC 1 PHASE IN B 3 ) PI0_3 VBEME VInd)
PI7_3_VBEMF_W/Iw(3)PFC_I PHASE IN (3 [ PI7_3_VBEME_Ww(l)
P17 6 IAVG_IDCLuk() 7 5 Pi17_7_IDCLuk@)
ol 9 10 |
AGND I|| P13_0_U3_H/PFC_ WML AL i} [P P51 AL |‘|'A’GND
P13 1 U3 L/PEC POWM A 2 i3 W P 0UIHE
P13 _2_V3_H/PFC PWM B_1 5 16 Pl 0 VAH
P13 3 V3 L/PEC PAWM B2 17 1S P4 T Vi L
P13_4_W3_H/PFC_PWM C_1 0 0 PIs A VAH
P13 5 W3 L/PEC PWM C 2 i ) BIE 5 WAL
P1_1_CTRAP 3 pE] 31 P33 _3_CIRAP
Pi5_1_ENPOWS b5 26 PIs_3_ENPOM
- 7 3 i
PWR_IN V<61 35 ma 29 30 TCI 27 TRI P PWR_IN 5V
TC1_47_IRD 31 T TC1 3]
TCI_ 34 IR0 33 3% Tl
TC ST _TRO/IC S0 TRT 3 36 SCBPWM P12
TC_52_TRO/IC_51_TR1 37 13 PWM P11 ]
TC_53_TRO/IC_53_IR1 39 0 PWM PO 6
] [»)
1 1G
Gt SCBO_RIS 3 11 5CBO_SCL {6XD
SCBO CIS 5 16 SCBO_SDA
SCBLIX £ [ SCBI_FEX
SCEI RIS L 50 SCBI CTS
HIB/PWM 51 52__TC_50_TR0/IC 49 IR1
GND| = E |GND
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Figure 27 XMC7200D 1/O headers

4.2.5.3

Power board connector

The KIT_XMC7200_DC_V1 board provides a power board connector with all the signals required to control the
power inverter. Next to the PWM output signals of TCPWM and the ADC signals, there are power supply pins for

the power GND supply domain.

Figure 26 shows a picture of the power board connector. The pin and peripheral assignment can be found in

Table 13. In addition, different use cases for three phase inverters can be found in Table 15.
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Figure 28 Power board connector
Table 13 X19 peripheral detail
Pin number Signal name XMC7 pin Description
1 GND VSSD Ground
2 VDD5 VDD5 (VMCU) Power signal
3 P10_0_PFC_KIL_Extral P10_0
4 P9_2_BrakeGatel(Motor 1) P9_2
5 P9_1_PFC_V_PHASE_IN_A P9_1
6 P9_3_BrakeTempl1(Motor 1) P9_3 Analog signal
7 P20_0_Extra _ADC1/DC_Link P20 0 Analog signal
8 P8_4_VDCLink1(Motor 1) P8_4 Analog signal
9 P11_0_VBEMF_U/IU (Motor 1) P11_0 Analog signal
10 P8_1_VBEMF_U/IU (Motor 2) P8_1 Analog signal
11 P11_1_VBEMF_V/IV (Motor 1) P11_1 Analog signal
12 P10_6_VBEMF_V/IV (Motor 2) P10_6 Analog signal
13 P11_2_VBEMF_W/IW(Motor 1) P11 2 Analog signal
14 P17_4_VBEMF_W/IW (Motor 2) P17_4 Analog signal
15 P8_3_IAVG/IDCLink (Motor 1) P8_3 Analog signal
16 P10_5_IAVG/IDCLink (Motor 2) P10_5 Analog signal
17 P7_1_U2_L (Motor 2) P7_1 Digital signal
18 P6_1_U1l_L (Motor 1) P6_1 Digital signal
(table continues...)
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Table 13 (continued) X19 peripheral detail

Pin number Signal name XMC7 pin Description
19 P7_0_U2_H (Motor 2) P7_ 0 Digital signal
20 P6_0_U1_H (Motor 1) P6_0 Digital signal
21 P7_3_V2_L (Motor 2) P7_3 Digital signal
22 P6_3_V1_L (Motor1) P6_3 Digital signal
23 P7_2_V2_H (Motor 2) P7_2 Digital signal
24 P6_2_V1_H (Motor 1) P6_2 Digital signal
25 P7_5_W2_L (Motor 2) P7 5 Digital signal
26 P6_5_W1_L (Motor 1) P6_5 Digital signal
27 P7_4_W2_H (Motor 2) P7_4 Digital signal
28 P6_4_W1_H (Motor 1) P6_4 Digital signal
29 P1_3_CTRAP_2 (Motor 2) P13 Digital signal
30 P1_2_CTRAP_1 (Motor1) P12 Digital signal
31 P8_0_ENPOW2 (Motor 2) P8 0 Digital signal
32 P4_4_ENPOW1 (Motor 1) P4_4 Digital signal
4,2.5.4 High-density connector

The KIT_XMC7200_DC_V1 provides a high-density 100 pin connector in a compact design, this connector
enables easy connectivity for power, control, and communication signals. By attaching a Drive adapter card to
the connector, you can expand the capabilities of the kit and establish connections with external devices such
as motors and sensors. It plays a significant role in enhancing the functionality of the kit and extending its
capabilities for a wide range of motor control applications.
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P13 1 U3 LIPFC PWM AZ A3 | Ao B33 |"B34 P13 0 U3 HIPFC PWM A T
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P17 3 VBEME W/Iw(A) Aag | no2 B2 [TRa3 P17 7 IDCLink)
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P18 6 PWM SYNCHRO RECT HIGH A0 | %0 B4° 50 P18 7 PWM SYNCHRO RECT LOW
GND} MHL | M1 mH2 [MH2 |GND
FX2-10051.27DSL_71_
Figure 29 High-density connector
Table 14 X15 peripheral details
X15 HD-C Signal name XMC7 Pin Peripherals
Al P2_2_SCB7_SCL P2_2 12C Clock
A2 P3_2_SCB6_CLK P3_2 SPI Clock
A3 P3_0_SCB6_MISO P3_0 SPI Master Input Slave Output
A4 P3_4 SCB6_SEL1 P3_4 SPI Chip Select
A5 GND VSSD
A6 AGND VSSA
AT AGND VSSA
A8 AGND VSSA

(table continues...)
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Table 14 (continued) X15 peripheral details

X15 HD-C Signal name XMC7 Pin Peripherals
A9 AGND VSSA

Al0 GND VSSD

All P6_1_Ul_L P6_1 PWM output
Al2 P6_3_V1_L P6_3 PWM output
Al3 P6_5_W1_L P6_5 PWM output
Al4 P1_2_CTRAP_1 P1_2 Digital input
Al5 P9 _2 BrakeGatel P9 2 GPIO
Al6 AGND VSSA

Al7 AGND VSSA

Al8 AGND VSSA

Al9 AGND VSSA

A20 AGND VSSA

A21 GND VSSD

A22 P7_1_U2_L P7_1 PWM output
A23 P7_3_V2_L P7_3 PWM output
A24 P7_5_W2_L P7_5 PWM output
A25 P1_3_CTRAP_2 P1_3 Digital input
A26 P10_0_PFC_KIL_Extral P10_0 Digital input
A27 P10_2_Extra3 P10_2 GPIO
A28 AGND VSSA

A29 AGND VSSA

A30 AGND VSSA

A3l AGND VSSA

A32 P20_0_Extra _ADC1/DC_Link P20 0 Analog input
A33 P2_4_CTRAP_3 P2_4 Digital input
A34 P13_1_U3_L/PFC_PWM_A_2 P13_1 PWM output
A35 P13_3_V3_L/PFC_PWM_B_2 P13_3 PWM output
A36 P13_5_W3_L/PFC_PWM_C_2 P13_5 PWM output
A37 P23_3_CTRAP4 P23_3 Digital input
A38 P5.1 U4 L P5_1 PWM output
A39 P14_1 V4_L P14_1 PWM output
A40 P18_5_W4_L P18_5 PWM output
A4l GND VSSD

(table continues...)
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Table 14 (continued) X15 peripheral details

X15 HD-C Signal name XMC7 Pin Peripherals
A42 P9_0_VBEMF_U/lu(4) P9_0 Analog input
A43 P17_3_VBEMF_W/Iw(4) P17_3 Analog input
A44 P16_3_ADC_Boardldent/Extra_ADC4 P16_3 Analog input
A45 AGND VSSA

A46 P12_0_PFC_V_PHASE_IN_B P12_0 Analog input
A4T P12 5 PFC_Overcurrent_Prot P12 5 Analog input
A48 P19 1 PFC_V_DC_OUT_2 P19 1 Analog input
A49 P18_0_PFC_Relayl P18_0 GPIO

A50 P18_6_PWM_SYNCHRO_RECT_HIGH P18_6 PWM output
B1 P2_1_SCB7_SDA P2_1 I12C Serial Data
B2 P3_1_SCB6_MOSI P3_1 SPI Master Output Slave Input
B3 P3_3_SCB6_SELO P3_3 SPI Chip Select
B4 P3_5_SCB6_SEL2 P3_5 SPI Chip Select
B5 PWR_IN_5V Power supply 5V input
B6 P11_0_VBEMF_U/IU(1) P11_0 Analog input
B7 P11_1_VBEMF_V/IV(1) P11 1 Analog input
B8 P11_2_VBEMF_W/IW(1) P11_2 Analog input
B9 P10_5_IAVG/IDCLink(1) P10_5 Analog input
B10 PWR_IN_5V Power 5V input
Bl1 P6_0_U1l_H P6_0 PWM output
B12 P6_2_V1_H P6_2 PWM output
B13 P6_4_W1_H P6_4 PWM output
B14 P4_4_ENPOW1 P4_4 GPIO

B15 P9_3_BrakeTempl P9 3 Analog input
B16 P8 4 VDCLink P8 4 Analog input
B17 P8_1_VBEMF_U/IU(2) P8_1 Analog input
B18 P10_6_VBEMF_V/IV(2) P10_6 Analog input
B19 P17_4_VBEMF_W/IW(2) P17 _4 Analog input
B20 P8_3_IAVG_IDCLink P8_3 Analog input
B21 PWR_OUT_SYS Power 3.3V output
B22 P7_0_U2_H P7_0 PWM output
B23 P7_2_V2_H P7_2 PWM output
B24 P7_4_W2_H P7_4 PWM output

(table continues...)
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Table 14 (continued) X15 peripheral details
X15 HD-C Signal name XMC7 Pin Peripherals
B25 P8_0_ENPOW2 P8_0 Analog input
B26 P10_1_Extra2 P10_1 GPIO
B27 P10_3_Extra4 P10_3 GPIO
B28 P8_2_VBEMF_U/Iu(3)/PFC_I_PHASE_IN_A P8_2 Analog input
B29 P10_7_VBEMF_V/Iv(3)/PFC_I_PHASE_IN_B P10_7 Analog input
B30 P17_5_VBEMF_W/Iw(3)/PFC_I_PHASE_IN_C P17_5 Analog input
B31 P17_6_IAVG_IDCLink(3) P17 6 Analog input
B32 P20_1_Extra_ADC2/DC_Link3 P20_1 Analog input
B33 P18_2_ENPOW3 P18_2 GPIO
B34 P13_0_U3_H/PFC_PWM_A_1 P13_0 PWM output
B35 P13_2_V3_H/PFC_PWM_B_1 P13_2 PWM output
B36 P13_4_W3_H/PFC_PWM_C_1 P13_4 PWM output
B37 P18_3_ENPOW4 P18_3 GPIO
B38 P5_0_U4_H P5_0 PWM output
B39 P14_0_V4_H P14_0 PWM output
B40 P18_4_W4_H P18_4 PWM output
B41 PWR_IN_24V Power 10-36V input
B42 P10_4_VBEMF_V/Iv(4) P10_4 Analog input
B43 P17_7_IDCLink(4) P17_7 Analog input
B44 P20_2_Extra_ADC3 P20_2 Analog input
B45 P9_1_PFC_V_PHASE_IN_A PO_1 Analog input
B46 P17_0_PFC_V_PHASE_IN_C P17_0 Analog input
B47 P19_0_PFC_V_DC_OUT_1 P19_0 Analog input
B48 P12_6_PFC_NTC P12 6 Analog input
B49 P18_1_PFC_Relay2 P18_1 GPIO
B50 P18_7_PWM_SYNCHRO_RECT_LOW P18_7 PWM output
MH1 GND VSSD
MH2 GND VSSD
Table 15 Use Cases of PWM Signals
X15 HD-C Signal name XMC7 Pin | Peripheral
2-level inverter with TCPWM
B11 P6_0_U1_H P6_0 PWM1_M_0
(TCPWM1_Groupl_Counter0Q)

(table continues...)
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Table 15 (continued) Use Cases of PWM Signals

X15 HD-C Signal name XMC7 Pin | Peripheral

All P6_1_Ul_L P6_1 PWM1_M_O_N
(TCPWM1_Groupl_Counter0)

B12 P6_2 V1_H P6_2 PWM1_M_1
(TCPWM1_Groupl_Counterl)

Al2 P6_3 V1_L P6_3 PWM1_M_1_N
(TCPWM1_Groupl_Counterl)

B13 P6_4 W1_H P6_4 PWM1_M_2
(TCPWM1_Groupl_Counter2)

Al3 P6_5_WI1_L P6_5 PWM1_M_2_N
(TCPWM1_Groupl_Counter2)

Al4 P1_2 CTRAP_1 P1_2 GPIO (TCPWM1_Groupl_Counter0/1/2
Kill input)

B14 P4_4 ENPOW1 P4_4 GPIO

2-level inverter with TCPWM

B22 P7_0_U2_H P7_0 PWM1_M_4
(TCPWM1_Groupl_Counter4)

A22 P7_1 U2 L P71 PWM1_M_4_N
(TCPWM1_Groupl_Counter4)

B23 P7_2_V2_H P7_2 PWM1_M_5
(TCPWM1_Groupl_Counter5)

A23 P7_3_V2_L P7_3 PWM1_M_5_N
(TCPWM1_Groupl_Counter5)

B24 P7_4 W2_H P7_4 PWM1_M_6
(TCPWM1_Groupl_Counter6)

A24 P7_5_W2_L pP7_5 PWM1_M_6_N
(TCPWM1_Groupl_Counter6)

A25 P1_3_CTRAP_2 P1_3 GPIO (TCPWM1_Groupl_Counter4/5/6
Kill input)

B25 P8_0_ENPOW2 P8_0 GPIO

2-level inverter with TCPWM

B34 P13_0_U3_H/PFC_PWM_A_1 P13_0 PWM1_M_8
(TCPWM1_Groupl_Counter8)

A34 P13_1_U3_L/PFC_PWM_A_2 P13_1 PWM1_M_8_N
(TCPWM1_Groupl_Counter8)

B35 P13_2_V3_H/PFC_PWM_B_1 P13_2 PWM1_M_9
(TCPWM1_Groupl_Counter9)

A35 P13_3_V3_L/PFC_PWM_B_2 P13_3 PWM1_M_9_N
(TCPWM1_Groupl_Counter9)

(table continues...)
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Table 15 (continued) Use Cases of PWM Signals

X15 HD-C Signal name XMC7 Pin | Peripheral

B36 P13_4 W3_H/PFC_PWM_C_1 P13_5 PWM1_M_10_N
(TCPWM1_Groupl_Counterl0)

A36 P13_5 W3_L/PFC_PWM_C_2 P13 4 PWM1_M_10
(TCPWM1_Groupl_Counterl0)

A33 P2_4 CTRAP_3 P2_4 GPIO (TCPWM1_Groupl_Counter8/9/10
Kill input)

B33 P18_2 ENPOW3 P18_2 GPIO

2-level inverter with TCPWM

B38 P5_0_U4_H P5_0 PWMO_M_0
(TCPWMO_Groupl_Counter0Q)

A38 P51 U4 L P5_1 PWMO_M_O_N
(TCPWMO_Groupl_Counter0)

B39 P14_0_V4_H P14_0 PWMO_M_1
(TCPWMO_Groupl_Counterl)

A39 P14 1 V4_L P14 1 PWMO_M_1_N
(TCPWMO_Groupl_Counterl)

B40 P18_4 W4 _H P18 4 PWMO_M_2
(TCPWMO_Groupl_Counter2)

A40 P18_5 W4_L P18_5 PWMO_M_2_N
(TCPWMO_Groupl_Counter2)

A37 P23_3_CTRAP4 P23_3 GPIO (TCPWMO_Groupl_Counter0/1/2
Kill input)

B37 P18_3_ENPOW4 P18_3 GPIO

4.2.6 LEDs

The KIT_XMC7200_DC_V1 board has the following five LEDs:

«  Two of them are user-controllable LEDs (D1 yellow and D2 red) connected to XMC7200D pins for user
applications

+ D3 (green) power LED indicates the status of power supplied to the board
+ D4 (red) indicates the status of onboard debugger
+ D5 (green) provides visual feedback and status information related to the debugging process
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LED 1@14.2 LED 2@P21.7 POWER LED VISO3V3
VMCU D4 .
TC_50_TRO/TC 49 TR1 _ PWM P21 7 A AUX LED# 1 |1 2
N N N o 680R
D1 D2 D3 Red
Yell Red G
AVAY efow AVAY ¢ AVAN feen VISO3V3
- - - DEBUG LED# 1 m g RS
109 110 R111
[Be (B2 [F o
GND GND GND
Figure 30 User LEDs
Table 16 Peripheral details
User LEDs Connected to port pin
D1 P14 2
D2 pP21_7
4.2.7 User buttons

The board has a reset button and one user-controllable button. The reset button (SW2) is connected to the
XMC_XRES_L pin of the XMC7200D device and is used to reset the device. The button SW2 is connected to pin
P23_2 of the XMC7200D device. All buttons are ACTIVE LOW configuration and short to GND when pressed.

RESET

VMCU

f
o

1
17 4 - XMC_XRES L
—2F T00R

FSM2JSMA X

1 USER BUTTON
GND GND
VMCU
RS0
SW2 00k
1T 4 IRA T P23 2
- . I T
2 = X J_c137
FSM2JSMA o
GND I

GND

Figure 31

Table 17

User buttons

Peripheral details

User button

Connected to port pin

SW1 XMC_XRES_L
(table continues...)
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Table 17 (continued) Peripheral details

User button Connected to port pin
SW2 P23_2

4.2.8 Crystal and oscillators

The board has the following three crystals/oscillators:

«  A32.768-kHz crystal connected to P21[0] and P21[1] as a watch crystal oscillator (Y3)

+ A 16-MHzcrystal connected to P21[2] and P21[3] of the XMC7200D as the external crystal oscillator (Y1)
+ A 12-MHz crystal connected to the onboard debugger as the external crystal oscillator (Y2)

RTC Crystal Clock
WCO/PWM P21 1 ECO ouT
SCB/WCO/PWM P21 0 L ? 2 EcoIN__R8 18
ML -
1Ll OR D L6MHZ
cro 3277kHz 73 e
“Tspr “spr £e2 c8s
18pF 18pF
GND GND GND GNDGND
Figure 32 Crystal and oscillators

4.2.9 Potentiometer

The board has two 10k potentiometers, POT1 and POT2, connected to P12_7 and P19_4, respectively. The fixed
ends are connected to VMCU and GND, potentially causing leakage current on the XMC_VDD supply.

POT1 POT2

VMCU VMCU
A A

F[ R6 H]‘_‘m
o] o 1% go ADC() 11 o « 1K R0 ADC(2) 28

100R | c135 TR C136

15nF 15nF
GND GND GND GND

Figure 33 Potentiometers
Table 18 Peripheral details
Potentiometer Connected to port pin ADC group
POT1 ADC(1)_11(P12_7) ADC group 1, channel 11
POT2 ADC(2)_28 (P19_4) ADC group 2, channel 28
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4.2.10 Motor control
4.2.10.1 Encoder line driver

The KIT_XMC7200_DC_V1 provides four pairs of HALL and incremental encoder connectors. The encoder
interface connector provides a differential input, which is transformed into single-ended signals by an interface
IC. The HALL sensor interface provides a pull-up resistor for each HALL sensor signal and a power supply for the
HALL sensors.

You can use the encoder and HALL sensor interfaces simultaneously, enabling combined functionality and
expanded sensing capabilities. You have the flexibility to select the desired interface through software control.
See Table 19 for details on pin and peripheral assignment.

Table 19 Peripheral details

Connector number Signals MCU interface MCU pin no.
HALL sensor interface - X3

1 VDD5 5V

2 HALL1 TC1_11_TRO P5_2
3 HALL2 TC1_13_TRO P5_4
4 HALL3 TC1_12_TRO P5_3
5 GND GND

Encoder Interface - X2

1 N.C.

2 VDD5 5V

3 GND GND

4 N.C.

5 ENC1_A_N TC1_2_TR1 P6_6
6 ENC1_A_P

7 ENC1_B_N TC1_3_TRO P6_T7
8 ENC1_B_P

9 ENC1_Z N TC_14_TRO/TC_13_TR1 P5_5
10 ENC1_Z_P

HALL Sensor Interface - X7

1 VDD5 5V

2 HALL1 GND

3 HALL2 TC_38_TRO/TC_37_TR1 P12_2
4 HALL3 TC_39_TRO/TC_38_TR1 P12_3
5 GND TC_40_TRO/TC_39_TR1 P12_4
6 N.C.

Encoder Interface - X4

(table continues...)
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Table 19 (continued) Peripheral details

Connector number Signals MCU interface MCU pin no.
1 VDD5 Encoder power supply

2 GND

3 ENC2_A_P TC1_17_TR1 P7_6
4 ENC2_A_N

5 ENC2_B_P TC1_18_TRO P7_7
6 ENC2_B_N

7 ENC2_Z_P TC1_36_TR1 P12_1
8 ENC2_Z_N

HALL Sensor Interface - X5

1 VDD5 5V

2 HALL1 GND

3 HALL2 TC_51_TRO/TC_50_TR1 P14_3
4 HALL3 TC_52_TRO/TC_51_TR1 P14_4
5 GND TC_53_TRO/TC_52_TR1 P14_5
6 N.C.

Encoder Interface - X6

1 VDD5 Encoder power supply

2 GND

3 ENC3_A_P TC1_46_TR1 P13_6
4 ENC3_A_N

5 ENC3_B_P TC1_47_TRO P13_7
6 ENC3_B_N

7 ENC3_Z_P TC1_54_TRO P14_6
8 ENC3_Z_N

HALL Sensor Interface - X9

1 VDD5 5V

2 HALL1 GND

3 HALL2 SCB/PWM_P22_5 P22_5
4 HALL3 PWM_P22_6 P22_6
5 GND PWM_P22_7 P22_7
6 N.C.

Encoder Interface - X8

1 VDD5 Encoder power supply

(table continues...)
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Table 19 (continued) Peripheral details
Connector number Signals MCU interface MCU pin no.
2 GND
3 ENC4_A_P TC1_27_TR1 P19_2
4 ENC4_A_N
5 ENC4_B_P TC1_28_TRO P19_3
6 ENC4_B_N
7 ENC4_7 P TC1_55_TRO P14_7
8 ENC4_Z N
VMCU VMCU
A A Motor1
C29
|
U3A 100nF
16 Mvee GND |2
4 s 1
_@q GN GND
[FW P l_
0k ENCIAP =X~ 2 1A s Te1 2 TR
_ENCIAN = 1] o > e
GND ENCIBP <=6 o~ 5 o1 s TR
ENCIBN C= 7| ¢ > 2
—ENCLZP RPN 5 11 TC 14 TROITC 13 TRL
ENCLZN = o .o > 97
P I y
A5 4 > ¥
AM26LV32EIPWR
Figure 34 Motor encoder driver
VDDS VALCU VAILCU VAICTU VAICTT VD&
VMCT
VMCTT
Halll 114 [RI13 RlIE [RIITRLIE Hall3
X3 x5 O
= 1 e ik ik [ ok 1 2 RIS012R
T2 RBT _1mEIcl 1L TR | C 51 TROTC 50 TREIS  1XR 3 4
R R e (e ey C AR 138 5 B STOTROMTC_51_TR1
4 TEi—hppTc] 1O TRD
1 ] TSSO IEADS
T7I58s L
oD VD
Figure 35 Hall headers
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Encoder1
VDD5 Encoder 3 F VDD5
X6
X2 2 1
1 2 ENCI_AN 4 3 ENCI AP
3 2 ENC3 BN 5 5 ENCIBP
ENCI A N 3 5 ENCL A P ENC3 Z N 3 7 ENC3 ZP
ENC1 B N 7 8 ENC1 B P
DF11-8DP-2DSA{08)
ENC1 Z N 9 10 ENC1 Z P oD
N2510-6002RB
GND
Figure 36 Encoder headers
4,2.10.2 Encoder interconnection

The KIT_XMC7200_DC_V1 board provides the encoder interface with 120R termination that serves as a
termination resistor. (See Figure 35 for details). This termination resistor helps to prevent signal distortions and
improve the overall performance and reliability of the encoder's communication interface.

ENCLAD BB m @® TCLITRI ENCIBD, BR ooy B TCL3TRD EC1ZIP, R® o ® TIC 14 TROTC BTRI
B4 i) s
[:F}m il AR
B
le LF o
T L=F 15F
EMCL AN ENC1 BN Bl ZN
Figure 37 Encoder interconnection
4,2.10.3 Analog signal converter

The kit includes an Analog Signal Converter featuring a resistor and diode configuration to clamp voltages
exceeding 5.6 V. By placing the resistor in series with the input signal and the diode in parallel with the output,
the circuit ensures that any voltage beyond the threshold is limited to approximately 0.7 V, protecting the XMC.

. Motor 1
® 4 VDClik g ADC@) 27
™=
P11 0 VEEMF Umqn B ATCE) M
T
P11 1 VERMNF VIV BE ADCAY M
b
1l 2 VBEMF_WIWQ % % ADCOY M
= =
o—=ps | por=p| B e | B
E rzgazg J-LZ].C:SZ-.I E 22#%2 ﬁllﬁzj-l-'l- EE$§ZAII—:HEE ##g
= i il Y g = =
%=~ ru*';f_:—F_F B o] £ - —N\L_'T'_l_'}, =T £
5 T l E w_._:E—f 13§T le®
AGD
Figure 38 Analog to digital converter
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4.3 Kit rework
4.3.1 VDDIO2 supply voltage selection

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

VvDD33 VMCU VDD3

MCU voltage selection 1

X21
HTSW-103-07-L8

Vv VDD3 VDCDCS

3

Power Plane VDD3 Selection

o —
X20
HISW-103-07-L-S

Figure 39 XMC7200 VDDIO2 voltage selection

4.3.2 Hall and encoder header

By default, only two hall and encoder headers are populated. If required, populate X5 and X9 for the hall header
(DF11-6DP-2DSA) and X6 and X8 for the encoder header (DF11-8DP-2DSA).
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VMCU VDD5
VMCU
VMCU
6 [RI117R118 Hall 3
119
X5 NF
10k 10k 1 2 R150120R
C 51 TRO/TC 50 TRR15 120R 3 4
C 53 IRO/IC 52 Tl ms@ﬁ 3 6 —52TRO/IC 51 TR1
T
DF11-6DP-2DSA(08)
GMD
Encoder 3 VDD3
X6 NE
2 1
ENC3_A N 3 3 ENC3_A]
ENC3_B N [ 5  ENC3 BP
ENC3 ZN 3 7 ENC3_ZP
| DF11-8DP2DSA(08)
GND
Figure 40 N.C. hall and encoder headers
. .
4.4 Bill of materials

See the BOM file available on the KIT_XMC7200_DC_V1 kit webpage.

4.5 Kit component placement diagram

EEREREE

& BERRTE Wi
= e
Il =" =Gl

Figure 41 Component placement diagram
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ADC

analog-to-digital converter
BOM

bill of materials

CAN

controller area network
CPU

Central Processing Unit

DC

direct current

ECO

external crystal oscillator
ESD

electrostatic discharge
ETM

Embedded Trace Macrocell
FPC

Flexible Printed Circuit
GPIO

general purpose input/output
IC

Integrated Circuit

IDE

integrated development environment
loT

Internet of Things

12C

Inter-Integrated Circuit

12S

inter-1C sound

JTAG

Joint Test Action Group
LED

light-emitting diode

LPO

low-power oscillator

MAC

medium access control

PC

personal computer

PDL

Peripheral Driver Library
POT

Potentiometer

QSPI
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Quad Serial Peripheral Interface
RGMII

Reduced Gigabit Media Independent Interface
SDHC

Secure Digital Host Controller
] [e]

secure digital input output

SDK

software development kit

SMIF

Serial Memory Interface

SPI

Serial Peripheral Interface
SRAM

static random-access memory
SWD

Serial Wire Debug

UART

Universal Asynchronous Receiver Transmitter
USB

Universal Serial Bus

wco

watch crystal oscillator
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