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About this document

Scope and purpose

The User Manual provide information about using, configuration and connecting the AURIX™ TCxx4 lite Kit with
Infineon AURIX™ TC334, TC324, TC234, TC224 or TC214 device.

This AURIX™ TCxx4 lite Kit Hardware Manual familiarizes you with the TriCore™ Evaluation Board and guides
you through the initial configuration of the lite Kit.
Intended audience

Design, verfication, test and software engineers will use this document to get an understanding of the
functionality and connections of the AURIX™ TCxx4 lite Kit.
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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.

Board Users Manual 2 of 27 Revision V1.1
2021-09-21



o _.
User Manual AURIX™ TCxx4 lite Kit |nf|ne0n
AURIX™ TCxx4 lite Kit

Safety precautions
Safety precautions

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

Table1 Safety precautions

Caution: The heat sink and device surfaces of the evaluation board may become hot
during testing. Hence, necessary precautions are required while handling the board.
Failure to comply may cause injury.

Caution: The evaluation 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 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
This document describes the features and hardware details of the AURIX™ TCxx4 lite Kit equipped with a

32-Bit Single-Chip AURIX™ TriCore™-based Microcontroller TC334, TC324, TC234, TC224 or TC214 from
Infineon Technologies AG.

It can be used with a range of development tools including Infineon’s free of charge Eclipse based IDE AURIX™
Development Studio or the Eclipse based “FreeEntryToolchain” from HighTec/PLS/Infineon. AURIX™
Development Studio is a comprehensive environment, including C-Compiler and Multi-core Debugger,
Infineon’s low-level driver (iLLD), with no time and code-size limitations that enables editing, compiling and
debugging application code. The FreeEntryToolchain is a full C/C++ development environment which has a
source-level UDE debugger from PLS included and is also based on Infineon low-level driver (iLLD).

Table 1 shows the overview specifications of the whole board.

Table1 Overview of the Board Specification
CPU Core AURIX™

Manufacturer Order No. SAK-TC334LP-32F300F AA

Manufacturer Order No. SAK-TC324LP-16F160F AA

Manufacturer Order No. SAK-TC234LP-32F200N AC

Manufacturer Order No. SAK-TC224L-16F133N AC

Manufacturer Order No. SAK-TC214L-8F133N AC

Board Dimensions 66.0x 131.0 mm

Power e on-board miniWiggler Micro-AB USB interface
e external powering 5V...40V (recommended 7 V...14 V)

e Most AURIX™ pins available on expansion connectors (X1, X2)
e Two Infineon Shield2Go connectors

e Arduino compatible connectors for3.3V

Connectors e mikroBUS™ connector

e Micro-USB connector

e DAP Debug connector

e CAN connector

Others e CAN transceiver TLE9251VSJ from Infineon

e 1user push-button, 3 user LEDs

e Reset push-button
e Potentiometer (10 kOhm) for variable analog input

These boards are neither cost nor size optimized and do not serve as a reference design.
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1 Introduction

1.1 Block diagram

e The block diagram in Figure 1 shows the main components of the AURIX™ TCxx4 lite Kit and their
interconnections.

Pin Header X2 S —— 3.3V
Power Y 2x20,01" — :
LDO T
Arduino™Pin Header (DIGITAL)
UART
S Power RN 3.3V [ XXX ASCLING %
LDO 2o s le 20 |je—> &
P00.7 % Z L o}
O || g QP0_Je—» G
o) ADC/ANIO |« g
g ADCTANIT |« %
< <>
l C26/C27 1uF g VDD S L
: I B
Bxt. Oscillator Power Y Y UART| =
Input Interface Bxt. Power | 5ol apio Port 0 ASCLINT S M
Octal Bus Input Tl =
wpse [« ButérGate I :
Micro | PP/OM_| UTMI B Bt ADC |<— QSPI2 » g
USB2.0 | | PHY . AURX™TC334, TC324, 3
A ‘l>_ <« | G RN laeal Port | QRCANGE) 8
o sy [* [P0 Je—| &
EEPROM MPSSE S
2x Single-Bit : Port 11, 13, || Z UART )
Interface Channel B , Ext. Osci|| CANO =
e Bus Tranceiver O0DS| "ot || Nodeo | 14:15:20. | 8 g ASCING 2
21,22,23 el 2
TADBUSZ T T ’| W‘ > §
Single Bus l ADCANS |4 Qa
acBuse DUl BrGate ! ADC/AND |« G
ADBUS1 oAPL DAP GPI0 |&—»| @
P17 Connector L
+
o) (o] >
Bl Be
Please note: Y ] § 2 %
ANaa (bb) -> ANaa for TC3xx and ANbb for TC2xx CAN Header z2| &<
No 12C module, 12C must be emulated e.g. via pin toogling 12,01 N
| Arduino™Pin Header (ANALOGIN) |
v
Pin Header X1
| a0 J—
Figure 1 Block Diagram of the AURIX™ TCxx4 lite Kit
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2 Hardware Description

2 Hardware Description

The following chapters give a detailed description of the board hardware and how it can be used. The different

parts of the kit series are shown in Figure 2 and 3.
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2 Hardware Description

2.1 Power Supply

The AURIX™ TCxx4 lite Kit must be supplied by an external DC power supply, this can be done via the DC plug
X3 (recommended voltage range +7V...+14 V) or via the Micro USB plug X4 (+5 V).

The green Power LED4 indicates the presence of the generated 3.3 V supply voltage.

For X3 you can use a female DC supply plug with outside diameter of 5.5 mm and inside diameter of 2.1 mm or
2.5 mm. The inner contact is positive and the outer contact is ground.

In case that the board is powered via the Micro USB plug X4, the used voltage will be always less than 5V (~4.5
V) because the USB voltage is protected by a schottky diode (D1). There fore also it is possible to use X3 and X4
on the same time. As long the voltage on X3 is higher than +7 V the board is powered via X3. If the voltage on X3
is less than +5.5 V the board is powered via X4. Between +5.5V and +7 V on X3 the board is powered from X3 and
X4 together.

If the board is powered via a USB plug and/or the DC plug, it’s not recommended to apply an additional power
supply to one of the power pins (VEXT, +5V, +3V3, VDD_USB) on the pin headers X1, X2, the Arduino Power
header X302, the Shield2GO slots or the mikroBus™ connectors, because there is no protection against reverse
current into the external power supply. These power pins can furthermore be used, to power an external circuit
and therefore used as an output. But care must be taken to not draw more current than USB can deliver. APC
as USB2.0 host typically can deliver up to 500 mA current and USB3.0 up to 900 mA. For best performance, we
recommend to use USB3.0. If higher currents are required and in order to avoid damages on the USB host, the
use of an external USB power supply unit, which is able to deliver higher currents, is possible.

Note: The LDO G1, that transfers the 5 Vto 3.3V, and LDO G2, that transfers VIN to 5V, has a maximum output
current rating of 1 A. Therefore, the maximum current consumption is limited to 1 A. Do not apply any additional
voltage on the supply pins, because they are directly connected to the output of the LDO G1/G2 and further
backwards voltage can damage or destroy the LDO. Furthermore, do not apply multiple sources on the power
pins, otherwise you risk to damage and destroy the board.

However, more options are possible, but therefore, caution is necessary, to avoid any damage to the board and
your supplies. Please ensure that X4 is not supplied by any power source or PC, for all mentioned
configurations below. Otherwise, you risk to damage your source or PC.

Ensuring the mentioned points, following supply options are possible with a +5V power source:

e Option 1: Supply +5V on the +5V pin at X302 Arduino power connector
e Option 2: Supply +5V on either one of the VDD_USB pins at X1 or X2 connector
e Option 3: Supply +7 V...+14 V on the VIN pin at X302 Arduino power connector
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Figure4  Power Supply Concept

Note: Do not apply any voltage on the mentioned power pins, if the USB is plugged in or any voltage is applied via
DC plug. Furthermore, do not apply multiple sources on the power pins, otherwise you risk to damage and destroy
the board.

2.2 User Push Buttons, User LEDs and Potentiometer

The AURIX™ TCxx4 lite Kit provides one user push button, a reset button, two LEDs and one potentiometer.
Additionally, LED3 can be used for visualizing an emergency stop function at ESR0O (emergency service request).
The LEDs LED5 and LED6 are used for visualizing activites via the on-board miniWiggler. The port pins used can
be found in Table 2 and Table 4.

Table 2 AURIX™ Pin Mapping for User LEDs
Name AURIX™ Pin Color Active
LED1 P00.5 green Low-active (pull against GND)
LED2 P00.6 green Low-active (pull against GND)
LED3 ESRO red Low-active (pull against GND)
Board Users Manual 9of 27 Revision V1.1
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2 Hardware Description

Table3 miniWiggler Pin Mapping for User LEDs

Name miniWiggler Pin Color Active

LED5 ADBUS4 (ACTIV) green Low-active (pull against GND)
LED6 ADBUS7 (RUN) green Low-active (pull against GND)
Table 4 AURIX™ Push Buttons and Potentiometer

Name AURIX™ Pin Active

Buttonl P00.7 Low-active (pull against GND)

Reset /PORST Low-active (pull against GND)

R32 (10kQ)* | ANO -

*Note: Desoldering resistor R33, enables ANO for other functions, but disables the Potentiometer functionality.

2.3 Debugging and on board miniWiggler
The AURIX™ TCxx4 lite Kit supports debugging via 2 different channels:

e On-board miniWiggler via the the microUSB X4
e 10-pin DAP Connector

2.3.1 USB Connector

The USB connector is used for connection to a PC. Via the USB it is possible to power the board, using the
ASCLINO as serial connection via USB and Debugging via DAS.

NOTE: Before connecting the board to the PC, make sure that the actual DAS software is installed on the
PC.

For actual DAS software please contact your local FAE.
The software can also be found on:

DAS website

2.3.2 Serial Connection to PC

After the first connection of USB to a PC the needed driver will be installed automatically. During this there will
be created a new COM port on PC. This COM port can be used to communicate with the board via ASCLINO of
the device and ASCLIN4 (TC3X4 only) if R44 and R45 are assembled. Per default the ASCLINO is used on P14.0
and P14.1 (e.g., Generic Bootstrap Loader). Because ASCLINO is used also for the Arduino pins, you can use here
also ASCLIN4 to use it in parallel, make sure that P14.0/P14.1 are not configured in this case.

Board Users Manual 10 of 27 Revision V1.1
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2 Hardware Description

2.3.3 miniWiggler JDS

The miniWiggler JDS is a low-cost debug interface which allows you access to the device via DAP. Make sure
that you have the latest DAS release. Debugging is possible via the DAS Server ‘UDAS’. Please contact your
preferred debug vendor for support of DAS. If you have connected the board to the PC and there runs the DAS
server, then a working connection is visible via the green LED5 (ADBUS4). The status LED6 (ADBUS7/green) is
switched on/off through the DAS Server, depending on the used debugger (client).

IMPORTANT: Make sure that there is no or a tristated connection on the DAP connector if the LED5
(miniWiggler in use) is on.

2.4 Reset

The power on reset input pin (/PORST) of the AURIX™ family is a bi-directional input/output intended for
external triggering of power-related resets. If the PORST pin remains asserted after a power event then the
reset will be extended until it is deasserted. This does not replace the ESR pins functional reset. An internal pull-
up resistor (2.2 kQ) keeps the PORST# pin high during normal operation. A low level at this pin will force a
hardware reset. In case of a MCU internal reset the PORST# pin will drive a low signal.

Areset signal can be issued by

e theon-board Reset Button (“RESET”)

o theon-board miniWiggler via IC FT2232HL (IC1.27 - ACBUS1)
e theon-board DAP connector (DAP.10)

o the Arduino Power Header (X302.3, “/PORST”)

e the pin header X1 (X1.30, “/PORST”)

An AURIX™ internal circuit always ensures a save Power-on-Reset. AURIX™ TCxx4 lite Kit does not require any
additional external components to generate a reset signal during power-up. For more informations, please
refer to the datasheet or user manual of the assembled AURIX™ device.

2.5 CAN Transceiver

The AURIX™ TCxx4 lite Kit provides a CAN interface via the CAN connector. The TLE9251V is the latest Infineon
high-speed CAN transceiver generation, used inside HS CAN networks for automotive and also for industrial
applications. It is designed to fulfill the requirements of ISO 11898-2 (2016) physical layer specification and
respectively also the SAE standards J1939 and J2284. The CAN buses (signals CANH, CANL) are terminated with
by a 120 Ohm resistor. The transceiver is connected to the TriCore™ device CAN node 0. The transceiveris in
stand-by mode per default. To switch the transceiver to normal operating mode the pin CAN_STB must be
driven low from the CPU. To use the CAN pins, see Table 5.

Table 5 CAN Signals and AURIX™ Pin Mapping

Signal Name | Pin No. at CAN Pin Header | AURIX ™Pin, AURIX™ Function | Ass. Reg./1/OLine

CANH 1 - -

CANL 2 - -

CAN_TXD - P20.8, CAN node 0 output TXDCANO

CAN_RXD - P20.7, CAN node 0 input RXDCANOB

CAN_STB - P20.9, GPIO P20.9 OUT
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2 Hardware Description

2.6 Optional Cypress Semper™ (Secure) Flash

The AURIX™ TCxx4 lite Kit provide the possibility to assemble an external flash. Usable devices are Cypress
Semper™ NOR Flash Device Family S25HL and Cypress Semper™ Secure NOR Flash Device Family S35HL in
SOIC-16 package. For more information about the flashs please see
https://www.cypress.com/products/semper-nor-flash-memory and https://www.cypress.com/event/semper-
secure-nor-flash-memories. If you assemble a flash then assemble also the ceramic capacitor C64 with 100 nF
(size 0603) and the resistor R67 with 0 Q (size 0603). In case of use a Semper™ Secure NOR Flash you can also
assemble the resistor R68 with 0 Q (size 0603) to connect the interrupt output of the flash to the AURIX™ pin
P11.10 (SCU_E_REQ6_3 on TC3X4; SCU_REQ12 on TC2X4). The AURIX™ support only single SPI protocol. Dual
and Quad SPI protocol is not possible.

The flash is connected to P22.0, P22.1, P22.3 (QSPI4 on TC3X4; QSPI3 on TC2X4). Pin P22.2 (Slave Select Output
3 of QSPI4 on TC3X4; Slave Select Output 12 of QSPI3 on TC2X4) is used as slave select.

Please note that the used QSPI is shared with the optional F-RAM (see Optional F-RAM).

2.7 Optional F-RAM

The AURIX™ TCxx4 lite Kit provide the possibility to assemble an external serial F-RAM. Usable devices are
Cypress F-RAM FM25VN10-G and Cypress F-RAM Serie CY15B in SOIC-8 package. Both packages, SO8-150 and
S08-208, are possible to be assembled on this board. For more information about the F-RAMs please see
https://www.cypress.com/products/f-ram-nonvolatile-ferroelectric-ram.

If you assemble F-RAM then assemble also the ceramic capacitor C65 with 100 nF (size 0603).

The F-RAM is connected to P22.0, P22.1, P22.3 (QSPI4 on TC3X4; QSPI3 on TC2X4). Pin P23.1 (Slave Select
Output 6 of QSPI4 on TC3X4; Slave Select Output 13 of QSPI3 on TC2X4) is used as slave select.

Unfortunately, there is no connection on pin 3 (#WP) and pin 7 (#HOLD) of the F-RAM. Please check the
datasheet if the used F-RAM has internal weak pull-up connected or need an external connection to VDD. If
external connection is needed then make such a connection via wire wrap line.

Please note that the used QSPI is shared with the optional flash (see Optional Cypress Semper™ (Secure) Flash).
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3 Configuration

3 Configuration

3.1 Bootmode

Table 6 User Startup Modes 2?
HWCFGI5...3] Type of Boot R58 R57 R56
XX1 Start-up mode is selected by Boot Mode Index X X NA
110 Internal Start from Flash NA NA
100 Alternate Boot Mode, Generic Bootstrap Loader on fail NA A A

(P14.0/P14.1)

000 Generic Bootstrap Loader (P14.0/P14.1) A A A

1) The shadowed line indicates the default setting.

2) ‘A’ means assembled, ‘NA’ means not assembled, ’x’ represents the don’t care state.

Please see also Table 8.

3.2 Config Signals
Table 7 Config Signals
Short Description Comment
Name
HWCFGO (LDO / DCDC) iny with TC234, resistor R30 (4..7 kQ/0603 mp? Pulls
P14.6 signal against GND (DCDC) and is assembled initially
if board is using TC234.
HWCFG1 (EVR330N / EVR330FF) iny with TC3X4, resistor R31 (4.7 kQ/0603 imp) pulls
P14.5 signal against GND (EVR330FF) and is assembled
initially.
P14 HWCFG2 (EVRCON / EVRCOFF for TC3X4) Resistor R52 (4.7 kQ/0603 imp) must be assembled if
) HWCFG2 (EVR130ON / EVR130FF for TC2X4) | R59is assembled (GPIOs are set to tri-state).
P14.3 HWCFG3 (see boot configuration Table 6) -
P10.5 HWCFG4 (see boot configuration Table 6) -
P10.6 HWCFGS5 (see boot configuration Table 6) -
Only with TC3X4, resistor R59 (4.7 kQ/0603 imp) pulls
P14.4 HWCFG6 (GPIOs pull-up / tri-state) signal against GND (GPIOs in tri-state after reset) and
and is not assembled initially.
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3.3 Optional resistors
Some resistors/bridges enable/disable or changing functions of specific signals in Table 8.
To disable the signals, the resistors have to be removed. To enable, the resistor has to be assembled.

For example: Desoldering the intialy assembled resistor R33, disables the Potentiometer and the analog Signal
ANO of the AURIX™, making it usable for other purposes.

Table 8 Signal mapping of the optional resistors
Resistor | Value Assembled | Signal Size Comment
(imperial)

R33 0Q yes ANO 0603 Disassemble to disable the potentiometer

R37 0Q yes XTAL2 0603 Serial resistor to reduce oscillator
amplitude if needed.

R39 00 no +5V 0603 Assemble to connect 5V to Mikrobus and
Shield2Go connector

R59 47kQ |no HWCFG6/P14.4 | 0603 Assemble to disable the internal pull-ups
with power on (only with TC3X4)

R52 4.7kQ no HWCFG2/P14.2 | 0603 Assemble to enable the EVRC/EVR13, only
needed with TC2X4 and R59 assembled

R53 4.7kQ no HWCFG3/P14.3 | 0603 Assemble to boot from BMI, only needed
with TC2X4 and R59 assembled

R56 4.7kQ no HWCFG3/P14.3 | 0603 Assemble to select boot from HWCFG4/5,
valid setting on P10.5/P10.6 needed

R54 4.7kQ no HWCFG4/P10.5 | 0603 Set HWCFG4 to high, only needed with R56
assembled, not with R57

R55 4.7kQ no HWCFG5/P10.6 | 0603 Set HWCFGS5 to high, only needed with R56
assembled, not with R58

R57 4.7kQ no HWCFG4/P10.5 | 0603 Set HWCFG4 to low, only needed with R56
assembled, not with R54

R58 4.7kQ no HWCFG5/P10.6 | 0603 Set HWCFGS5 to low, only needed with R56
assembled, not with R55

R44 00 no P14.1,P00.12 0603 Assemble to use ASCLIN4 (P00.12) instead
of ASCLINO (P14.1) via USB, only with
TC3X4, P14.1 not usable in this case

R45 00 no P14.0, P00.9 0603 Assemble to use ASCLIN4 (P00.9) instead
of ASCLINO (P14.0) via USB, only with
TC3X4, P14.0 not usable in this case
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4 Connector Pin Assignment

4 Connector Pin Assignment

4.1 Pinout of X1 and X2 connectors

The pin headers X1 and X2 can be used to extend the evaluation board or to perform measurements on the
AURIX™ TC3X4/TC2XA4. Figure 5 shows the available GPIOs / signals at these pin headers. The pin table is also
printed onto the bottom side of the PCB.

Pin Header X1 Pin Header X2
GND 1| 2 | +3v3 GND 1| 2 | vpD_usB
P33.11 3 | 4 | P33.12 P00.0 3| 4 P00.1
N.C.Y 5 16 | NCY P00.2 5| 6 P00.3
P23.1 71 8 | NnCY LED2  P00.6 7] 8 P00.5  LED1
N.C.Y 9 [ 10| NnCY P00.8 9 | 10 P00.7  Buttonl
N.C.Y 11 | 12 | NCY N.C.Y 1 | 12 P00.9
P22.1 13 | 14 | P22.0 P00.12 | 13 | 14 N.C.Y
P22.4Y 15 | 16 | P22.2 VAREF 15 | 16 AN15Y
RST_S2G1Y P21.2 17 | 18 | P223 AN14Y 17 | 18 AN13Y
P21.4 19 | 20 | P21.3 RST_S2G2Y AN12Y 19 | 20 AN7
SPICLK_S2G ~ P20.11Y | 21 | 22 | P21.5 AN6 21 | 22 ANS5
TXD_S2G2  P20.0 23 | 24 | P11.8Y AN4 23 | 24 AN3
RXD_S2G2  P20.3 25 | 26 | /ESR1 ESR1 AN2 25 | 26 AN1
ESRO  /ESRO 27 | 28 | P20.14 MOSI_S2G Potentiometer ~ ANO 27 | 28 P33.0
INT_S2G2Y  P15.5 29 | 30 |/PORST Reset P33.1 29 | 30 P33.2
INT_MBY P15.4 31 | 32 | P1L.12 P33.3 31 | 32 P33.4
P11.11 | 33 | 34 | P11.10 P33.5 33 | 34 P33.6
P11.9 35 | 36 | Pi1.6 P33.7 35 | 36 P33.8  RXD_S2G1
PWM_S2G2Y  P11.3 37 | 38 | P11.2 PWM_S2G1Y TXD_S2G1  P33.9 37 | 38 | P33.10
VDD_USB | 39 | 40 | GND +3V3 39 | 40 GND
Figure 5 Signal mapping of the pin headers X1 and X2

Note: Y Different signal compared with AURIX™ lite Kit V2
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4.2 Shield2Go and MikroBus™ Pinout

The pin connectors for the Shield2Go Connectors 1 and 2 and the mikroBus™ can be used to extend the
evaluation board or to perform measurements on the AURIX™ TC3X4/TC2X4. Figure 6 shows the available
signals at these connectors. The pin table is also printed onto the top and bottom side of the AURIX™ TCxx4
lite Kit.

Shield2Go Connector 1 Shield2Go Connector 2
AURIX™ AURIX™ AURIX™ AURIX™
Pins Pins Pins Pins

1 sy 5V (1 [+sv 5V

2 | Ang? AN1 RX p3zsl10| | 2 |AN0Y AN1 RX p203] 10
3 | Ang? AN2 X P33.9 T 3 | AN AN2 X P20.0 T
T P13.2? SDA RST/GP102 P21.2Y ? T P13.2? SDA RST/GP102 P21.3Y ?
5 |p13.2? SCL GPIO1 P34.1/2Y%) 13| |5 [Pz SCL GPIO1  P34.2/3'%) 13|
6 oD GND cs p2013| 14| |6 |GND GND cs P20.10 | 14 |
7 | a3 3v3 SCLK P2011| 15| | 7 |+3v3 3v3 SLCK P20.11 | 15 |
'8 | P04 INT/GPIO3 MOSI p2014|16| | 8 |P155Y INT/GPIO3 MOSI P20.14 | 16 |
9 [ P11y PWM/GPIO4 MISO p2012|17| |9 |P113® PWM/GPI04 MISO p20.12 | 17 |

mikroBus™ Connector

T AN34/18Y% AN PWM P2.8 ?

2 | P06 RST INT P15.49 | 15 |

3 | P206? cs RX P15.1 | 14|

4 |Piss SCK Rt P15.0 | 13 |

|5 |p157 MISO SCL P13.17 | 12 |

6 |P1s6 MOSI SDA P13.27 | 11 |

7 |+av3 3.3V 5V +5v| 10|

s oD GND GND GND| 9 |

Figure 6 Signal mapping of the pin headers for Mikrobus and Shield2Go Connector 1 and 2

Note: ¥ Different signal compared with AURIX™ lite Kit V2
2 The 12C buses SCL and SDA are shared on the Shield2G0s, mikroBus™ and Arduino connectors.
3 First number valid for TC3X4, second number valid for TC2X4.
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4 Connector Pin Assignment

4.3 Arduino Compatible Connector

The mapping of GPI0s and AURIX™ pin functions to Arduino compatible functions can be found in Figure 7
Mapping of Arduino Functions to AURIX™ Pin Functions. The Arduino compatible connector supports

e SPlinterface (SPI_xxx)

e I2Cinterface (12C_xxx)

e UART interface (UART_xxx)

e PWMsignal outputs (PWMO0-13)
e ADCinput (ADCO0-5)

e Interruptinput (INTO-1)

Note that all pins are cabable of offering more functions than mentioned in Figure 7 Mapping of Arduino
Functions to AURIX™ Pin Functions. For more information about all pin functions, we want to refer you to the
corresponding datasheet.

(Top View) <
@ P13.1 )—( 12C_SCL: no I12C module)
w
P13.2 )—( 12C_SDA: no 12C module)
{ AREF: VAREF )
SPI - Master Mode
% P10.2 )—(sm_cu(: QSPI1_SCLK )—( PWM13: GTM.TOUT104 )
o
~ P10.1 )—(sm_wso: QSPIl_MRSTA)—( PWM12: GTM.TOUT103 )
P10.3 )—(sm_mosn: QSPI1_MTSR )—( PWM11: GTM.TOUT105 )
JPORST
P10.5 )—(sm_cs: QSPI1_SLS09 )—( PWM10: GTM.TOUT107 )
PWMO: GTM.TOUT7
CCU60.CCB1
- PWMB: GTM.TOUT6 /
P02.6 )—(oz. PO2_IN.P6 / PO2_OUTPEH{ e St )
o)
2
m > PWM7: GTM.TOUT4 /
T ) a P02.4 )—(01: P02_IN.P4/P02_OUT.PD-< )
e @ CCU60.CC62
& PWM6: GTM.TOUTS /
CCU60.COUTE2
% PWM5: GTM.TOUT3 /
ADCS5: AN32 /AN16  —(P40.4/ P41.4 w TGTM.
( e ] < CCU60.COUT61 )
PWM4: GTM.TOUT2 /
: P40.5/PA1.5 ! : J P2 )
(ADC4 AN33 / AN17 )—C 5 P02.2 )—(oo Po2_INP2/P02_0UTPRH_ i T T
‘ 9 - PWM3: GTM.TOUTL/
(ADCBA AN36 / AN20 )—Gao.e/mu.s G:') P02.1 )—@\m. SCU_E_REQ2_1 ERUM 60 0oUT60 )
. > > )_GNTO, SCU E REO3 2 (ERU PWM2: GTM.TOUTO /
(ADCZ.AN37/AN21 )—G40.7/P41.9 )z> [ P2 - SCU_E_REQ3_2 BRUR - ciy60.cc60
(ADCl: ANSS / AN22 )—Gma/mu.m o P15.2 )—(UART_TXD:ASCLINO.ATX)—( PWM1: GTM.TOUT73 )
@
(ADCO: ANS9/ AN23 P40.9 / P41.11 > P15.3 )—(UART?RXD:ASLINO.ARXBX PWMO: GTM.TOUT74 )
i i
TC3X4 TC2X4
R . . . ™ B¢ .
Figure 7 Mapping of Arduino Functions to AURIX™ Pin Functions

The AURIX™ TCxx4 lite Kit works with 3.3V logic levels. Therefore, any board that works with 5V logic levels,
cannot be used.

Analog input signals ADCO0-5 are limited to a voltage which is smaller or equal than VAREF with

VAREF =VDDM =3.3 V. Primarily, ADCO to ADC5 should be used as analog input, because there is no additional
circuit connected to these pins. Parallel operation of 12C and ADC4 / ADC5 is possible, because they don’t share
anymore the same pins at the Arduino connector X301 and X303 as on previous AURIX™ lite Kit V1.
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4 Connector Pin Assignment

4.4 Infineon DAP Debug Connector (10-pin)

Infineon’s 10-pin Device Access Port Debug Connector (DAP) is a two-wire tool access port for microcontrollers
and similar devices. It allows robust high-speed connections over a long cable for automotive applications. The
pin assignment of the DAP Debug Connector is shown in Table 9. The board comes with a DAP connector. You
can connect a DAP hardware here. If you use this connector, make sure that the miniWiggler JDS is not activ
(LEDS5 is off). For more information, we refer you to the DAP Connector Manual.

Table 9 Pin Assignment of the DAP Debug Connector

Pin | Name AURIX™ Pin | Direction | Description

1 VREF VEXT 0 Supply voltage from the target system. The voltage has to be
strong enough to supply the target side of the level shifters
within the tool hardware up to about 20 MHz DAP operating
frequency. The required supply current is in the range of 5
mA, mainly caused by signal switching. It can be reduced by
lowering frequency and capacitance. Beyond 20 MHz the
tool hardware has to supply the level shifter from another
source and use this pin just as a voltage reference

2 DAP1 TMS 10 DAP: Data pin.
SPD 10 SPD: Data pin.
UART 10 Single-wire UART. Serial communication interface (e.g. used
for Bootstrap Loader BSL).
3 GND GND Recommended pin for signal return of DAP1 for high
frequency impedance matching.
4 DAPO TCK I DAP: Clock.
SUP I SPD: Optional user pin value for feedback into the target
system. Otherwise reserved
5 GND GND Recommended pin for signal return of DAPO for high
frequency impedance matching.
6 DAP2 P21.7 10 DAP: Optional second data pin.
USERO 10/0 Generic signal that can be used for non specified functions.
7 KEY (GND | GND - If the recommended connector with keying shroud is not
in cable) used, this pin provides another option to enforce

polarization. In that instance this pin is removed from the
target connector and the associated jack in the cable
connector closed with a plastic pin for example.

8 DAP3 JTRST 10 DAP: Optional third data pin.
USER1 10/1 Generic signal that can be used for non-specified functions.
(DAPEN) I Optional indicator that the tool is connected. This can be
used to enable the DAP interface of the device
9 GND GND Supply ground.
10 | RESET /PORST [o] Target reset signal. Open drain active low signal. May be

used bi-directionally to drive or sense the target reset signal.
Usually driven by the tool to reset the target system. The
target system is responsible for providing a pull-up to VREF
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Pin | Name

AURIX™ Pin

Direction

(infineon
Description

on this signal to establish a logic one. The resistor shall not
have a value less than 1 kOhms.
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Schematics and Placement
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Schematic: On Board miniWiggler
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Schematic: Power and Connectors

Figure 10
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Schematic: CPU and config

Figure 11
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Figure 12 Placement: Top View
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Figure 13 Placement: Bottom View
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