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About this document

Scope and purpose

This document details the functionality and the required steps for running the Dual H-Bridge shield. Included
are instructions for installing the necessary software as well as connecting the device.

Infineon’s Dual H-Bridge shield is designed to integrate with a microcontroller board, such as the XMC1100 Boot
Kit, the XMC4700 Relax Kit 5V or any other microcontroller board using the ARDUINO™ UNO connector interface.
Coupled together, this shield-microcontroller implementation provides a low-cost solution for driving two
small brushed DC motors. The key component, the IFX9201, is an integrated Dual H-Bridge capable of driving
up to 6 A (peak) per channel.

Intended audience

This board user manual is intended for anyone interested in evaluating DC motor control with the IFX9202 or
looking for a simple solution to drive two brushed DC motors, e.g. in home automation or robotics.

Sales product name IFX9202ED_DEV_BOARD
Order code IFX9202EDDEVBOARDTOBO1
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Overview

1 Overview

The Dual H-Bridge shield with IFX9202 is a shield for microcontroller boards compliant with the ARDUINO™ pin
header. A simplified block diagram is shown in Figure 1.
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Figurel Simplified block diagram Dual H-Bridge shield with IFX9202

For more information on the IFX9202, please visit www.infineon.com/powertrain-h-bridges.
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2 Getting started

Main connections are shown in Figure 2.

Header compatible to
ARDUINO™ UNO
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Connect to
power supply
(typ. 12 or 24 V)

Header compatible to
ARDUINO™ UNO

Figure2 Top view Dual H-Bridge shield with IFX9202

2.1 Selecting a DC motor

The IFX9202 can drive small DC motors with peak currents up to 6 A. The achievable continuous drive current is
lower and depends on supply voltage, switching frequency and cooling conditions. Realistic continuous drive
currents for this kit are in the range of 1 A per channel or 2 A in total, more can be achieved by use of a cooling
element. Many DC motors which are utilized for applications such as home automation, moving robots and
mechanical toys typically fall in this range of drive current. You can connect up to two suitable DC motors or
similar loads.

2.2 Connecting the shield to a microcontroller board

To get started with the kit, connect it to a microcontroller board (in this manual, the XMC1100 Boot kit is used).

2.3 Software

For the XMC1100 Boot Kit, there is a ready-to-use demo script which can be downloaded from
https://www.infineon.com/cms/en/product/evaluation-boards/ifx9202ed dev board; see chapter 3 for more
details. This program was generated using the Infineon code development platform DAVE™ (Version 4).
Additional information as well as instructions for using DAVE™ and a download link can be found here:
http://www.infineon.com/dave.

2.1 Power supply

For providing the power to drive a DC motor, the Dual H-Bridge shield with IFX9202 needs an external power
supply connected to VBAT vs. GND. To protect the board from accidentialy reverted supply voltages the Dual H-
Bridge shield with IFX9202 is equipped with a reverse polarity protection circuit.

VBAT can range from about 6 V to a maximum of 36 V.
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3 Demo operation with XMC1100 Boot Kit

Provided with the XMC1100 Boot Kit is an operational software demo, which is available for download here:
https://www.infineon.com/cms/en/product/evaluation-boards/ifx9202ed dev board. This code can be used to
control the Dual H-Bridge shield with IFX9202 with an XMC1100 Boot Kit by USB using the Terminal interface of
aPC.

This chapter describes the firmware update process using DAVE™, the setup of the terminal program and the
available commands.

3.1 Device discovery

Make sure the J-Link driver is installed properly. It is included in the installation of DAVE™ (see
http://www.infineon.com/dave) and is required for a USB connection as well as a debug interface to the
XMC1100 Boot Kit. For more details on J-Link please visit www.segger.com.

Then connect the XMC1100 Boot Kit (with the Dual H-Bridge shield with IFX9202 on top) to the USB port of your
PC. The driver for the XMC1100 Boot Kit will now be installed (this may require administrator priviledges).
Check in the “Device Manager” of Windows that the “JLink CDC UART Port” has been installed correctly; it
should look like Figure 3 (the number of the COM port may be different).

= Device Manager EI@

Eile Action View Help
@m0 HzlE

.. %5 Imaging devices I
-2 Keyboards

b jr"_{ Mice and other pointing devices

- B Monitors

'i:" Metwork adapters

477 Ports (COM & LPT)

. ? Intel(R) Active Management Technelogy - SOL (COM3)
: IS JLink CDC UART Port (COME)

D Processors

_é.) Security Devices

b & Sound, video and game controllers

b M Systern devices
a- ¥ Universal Serial Bus controllers
. Generic USE Hub
Intel(R) USE 3.0 eXtensible Host Controller
Intel(R) USE 3.0 Root Hub
J-Link driver
Standard Enhanced PCI to USE Host Controller
USE 2.0 MTT Hub
USE 2.0 MTT Hub
USE 3.0 Hub
USE 3.0 Hub
USE Compaosite Device
USE Composite Device
USE Root Hub

m

S

Figure3  Correctinstallation of JLink UART Port

3.2 Firmware update using DAVE™

After download and extraction of the firmware example, do the following in DAVE™:
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Demo operation with XMC1100 Boot Kit

Step 1: Open DAVE™, go to “File” - “Import”. Then select “Infineon” -

Figure 4 for details.

“DAVE project” and click “Next”. See

w Import

Select

Select an import source:

type filter text

= [ /=]

b

=)

- (= General
» = CfCe+
s = Git
4 (= Infineon
L Build Settings
i DAVE Project
DAVE Project From Local Library Store
» = Install
» = Plug-in Development
+ (= Run/Debug
» (= Team
> = KML

lf?) < Back

FEinizh

Cancel

Figure4 Import project

Step 2: Select the folder with the extracted demo project and click on “Finish”. Keep “Copy Projects Into

Workspace” checked (see Figure 5).
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9 Import DAVE Projects

Import DAVE projects
Import Existing DAVE Projects

=10 x|

" Select Root Directory |

& Select Archive File I C:A\XMC1100_IFX9202ED_DEV_BOARD_V1.0.zip

Project List:

----- XMC1100_IFX9202ED_DEV_BOARD_V1.0(XMC1100_IFX5202ED_DEV_BOARD_V1.0)

[¥ | Copy Projects Into Vorkspace

I

Browse,,

OWSE.

=

7
:

Refresh

i

< Back et~ [ Ensh |

©)

Cancel

Figure5 Import project (2)

Now the demo project will be imported. The screen should look like in Figure 6.

™ pAVE CE - XMC1100_IFX9202ED_DEV_BOARD_V1.0/main.c - DAVE™ - C:\Workspaces\DAVE-4.3\WS_2016_09_02 — =] x|
Fle Edt Source Refactor Navigate Search Project DAVE Window Help
[ > = HhhumESDOEH O~ ®@ Iy v v s Quick Access | [ | ) DAVE IDE | 4 DAVE CE # Pin Mapping % Debug
R ¢/C++ Projeets 2 | [ Project Explore @|Bg v= 80 [@manex =g
=15 XMC1100_IFX9202ED_DEV_BOARD_V1.0 [ Active - Debug ] = 2® * main.c[] =
) Includes
& Dave 8
= Librares 9
& Startup 10
[ main.c 11 #include <DAVE.h> //Declarations from DAVE Code Generation (includes SFR declaration)
@ shel.c 12 #include "shell.h"
&[5 shelh =l 13
2 linker_script.id 14= [**
) solver.bak 15
= — 16 * @brief main() - Application entry point
= APP Dependency Tree 22 = B «u HW Signal Connectivity % e e 17 *
HemlE 18 * <bs>Details of function</bs<br>
DIGITAL_IO 19 * This routine is the application entry point. It is invoked by the device startup code. It is responsible
Search fiter ﬂl DIS2 20 * invoking the APP initialization dispatcher routine - DAVE_Init() and hosting the place-holder for user ap
21 * code.
i DRL pn = 2 */
4 DIR2 23
~wm DIS1 24
4 DIS2 CLOCK_XMCT 25 int main(void)
E-da PWML CLOCK_XMC1_0 26 e
E-an GLOBAL_CCU4_0 27 DAVE_STATUS_t status;
ws CLOCK_XMC1_0 28
N P2 29 status = DAVE_Init(); /* Initialization of DAVE APPs */
Ei-4a GLOBAL_CCU4_0 3
&R CLOCK XMC1_0 DIGITAL_IO 31 if(status == DAVE_STATUS FAILURE)
144 SPI DIST 32
s CLOCK XMCL_0 oin - 33 /* Placeholder for error handler code. The while loop below can be replaced with an user error handler.
Eda UART O 34 XMC_DEBUG("DAVE APPs initialization failed\n");
s CLOCK_XMC1_0 15
L whi 1al 11
<
UART
UART_0 i APP Dependency 2 & Console [T Properties [ Problems Z=7 Disassembly
[ Pwm [ sPimasterR | [ Pwm [ oemaLio | [ oemaiio || [ oemaLio | [ uarT
event.ffo transmit e | | o L_pwant | ot || ore oisz | | uario
RS s -
event_fifo_std_re... jm AT
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[ —
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Figure 6
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Step 3: When connecting the XMC1100 Boot Kit (with the Dual H-Bridge shield with IFX9202 on top) to a USB
port (unless already done), the green LED (D11) on the shield will be on to indicate logic supply is available. The
supply for the power stages needs to be applied separately via VBAT and GND. Make sure all supplies and a load
are connected.

Step 4: In DAVE™, click on “Generate Code” and “Build Active Project”. Then click on the “Debug” button. The
following screen will appear (see Figure 7). Select the project under “GDB SEGGER J-Link Debugger”.

H Debug Configurations

Create, manage, and run configurations

R INSE Name: | XMC1100_IFX9202ED_DEV_BOARD_VL.0 Debug
[ type fitter text [E Main ~_%% Debuggeﬂ -3 Startup} By Source} =) gommon}
-~[E] GDB MikroE Debugging )
&[] GDB SEGGER J-Link Debug ||| EOIECt:
@l MC1100_IFX9202ED_( I XMC1100_IFX9202ED_DEV_BOARD_V1.0 Browse...
C/C++ Application:
I Debug\XMC1100_IFX9202ED_DEV_BOARD_V1.0.eff
Variables... Search Project... | Browse... |
Build (if required) before launching
Build configuration: ISelect Automatically j
(" Enable auto buid (" Disable auto build
(@ Use workspace settings Configure Workspace Settings...
N [ ol
] Rleyert:
Filter matched 3 of 25 tems PRl | — |
@ Debug I Close |

Figure7  Debug Configuration

Step 5: Click on “Debug”. There may be a recommendation to update the J-Link interface. If you decide to go
for the update, you may need to reconnect the board to the PC and repeat some of the previous steps after the
update is complete. The demo firmware is now installed on the board. You can close DAVE™.

3.3 Operation via Terminal interface

Open the Terminal software (the example uses TeraTerm, however you can use any other Terminal software).
Select serial interface and “JLINK CDC UART Port”. See Figure 8.
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Meue Verbindung @
) TCPHP myhost.example.com
Verlauf
Telnet e
@ SSH SS5H2
Anderer
UNSPEC
@ Seriell Port ICOMB: JLink CDC UART Port [COME) v]
COM3 IntI R] Active Management Technoloy
m COME. JLink CDC UART Port COME
T"“""'""’“""l_l_"""“‘_lﬁ

Figure8 Select “JLINK CDC UART Port”

The port now needs to be configured according to Figure 9.

Seriellen Port einrichten

Port:

Baud rate:
Data:
Parity:
Stop:

Flow control:

Transmit delay

0 msecfchar

0 msecfline

Figure9 Setup serial port

After completing the above steps, type in “?” to make sure communication is working. A command overview as

shown in Figure 10 or Table 1 is displayed.
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Demo operation with XMC1100 Boot Kit

IBf=rEY

Datei Bearbeiten Einstelungen Steuerung FEenster Hife

Argument3 Description
show available commands
help show available commands
‘dis 1 1/dis 2 @' set DIS pin high or low for ch 1 or 2
d 1° enable ‘dis 1* for ch 1 or 2
e 17 enable ‘dis @ for ch 1 or 2
‘dir 1 1/dir 2 @' set DIR pin high or low for ch 1 or 2
o forward = ‘dir 1° ¢h 1 or 2
‘r 1’ reverse = ‘dir @' ¢ch 1 or 2
‘pwm 1 50 10007 set PUM duty cycle and frequency for ch 1 or 2
‘spi 2R2R° write to spi; expects 4 digit hex value daisy chain
‘s 2aza’ - lower case or capital
‘dia’ show diagnosis register for both chl & 2
‘res’ reset diagnosis register for both ch 1 & 2
‘rev’ show revision register
‘etrl’ show control register for both ch 1 & 2
‘oldis 1° disconnect open load current source for ch 1 or 2
‘sin 1 / sin @' set control via SPI on or off for ch 1 or 2
‘sen 1 / sen 0' set EN via SPI high or low for ch 1 or 2
‘sdir 1 / sdir @' set DIR via SPI high or low for ch 1 or 2
‘spum 1 / spwm @' set PWM via SPI high or low for ch 1 or 2

Figure10 Command overview, displayed when “?” or “help” is entered
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Table1 Command list

Command Argumentl Argument2 Argument3 [Example Description

? - - - ‘v Show available commands

help - - - ‘help’ Show available commands

dis 1/2 0/1 - ‘dis1’/‘dis0’  [Set DIS pin high or low forch 1 or 2

d 1/2 - - ‘d’ Enable=‘dis 1’ forch 1 or2

e 1/2 - - ‘e’ Enable =‘dis 0’ forch 1 or2

dir 1/2 0/1 - ‘dir1’/‘dir0’  [Set DIR pin high or low for ch 1 or 2

f 1/2 - - ‘f Forward = ‘dir 1’forch 1 or2

r 1/2 - - ‘r’ Reverse = ‘dir 0’ forch 1 or2

pwm 1/2 Duty cycle  [Frequency [pwm 501000’ [Set PWM duty cycle and frequency

[%] [Hz] forch 1or2
p 1/2 Duty cycle  [Frequency [p50’ Frequency is optional (default 1
[%] [Hz] kHz) forch 1 or2

spi Hexvalue | - ‘Spi 2A’ Write to spi; expects 4 digit hex
value daisy chain

S Hexvalue | - ‘s2a’ Lower case or capital

dia - - - ‘dia’ Show diagnosis register for both
chl &2

res - - - ‘res’ Reset diagnosis register for both
chl &2

rev - - - ‘rev’ Show revision register for both ch1
& 2

ctrl - - - ‘ctrl’ Show control register for both ch1
& 2

oldis 1/2 0/1 - ‘oldis 1’ Disconnect open load current
source forch 1or2

sin 1/2 0/1 - ‘sin1’/sin 0’ Set control via SPlon or off forch 1
or 2

sen 1/2 0/1 - ‘sen1’/‘sen0’ [Set EN via SPI high or low forch 1
or 2

sdir 1/2 0/1 - ‘sdir 1’ / ‘sdir 0’ |Set DIR via SPI high or low for ch 1
or 2

spwm 1/2 0/1 - ‘spwm 1’/ Set PWM via SPI high or low for ch

‘spwm 0’ 1or2

For example to activate channel 1 with 50% duty cycle and 2 kHz PWM, use the following sequence:

el
pwm 1 50 2000
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4 Hardware Description

4.1 Schematics

infineon
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Figure 12 Reverse Polarity Protection
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Hardware Description
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GND DIS 2 21 Dis2 pwm 1 [22 PWM_1  oon
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Figure 13 IFX9202 and Peripherals
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Figure 14 ARDUINO™ Pin Header and peripherals
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4.2 Layout
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Hardware Description

Note: The print on board version 2.0 is incorrect; PWM1 is located at D3, EXTFUNC (unused) at D5.

(infineon

2
e DIS_2
(\-‘u 378 e |
55 DIR_1
o R14 His
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.

-

EXTFUNC (unused)

PWM_1

Figure 18 PWM_1 and EXTFUNC pins
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