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TLE9893_2QKW62S_CCU7_PWM 

About this document 

Scope and purpose 

The aim of this guide is to present the scope, the implementation, the algorithm and a demonstration of the 
TLE9893_2QKW62S_CCU7_PWM example code for the TLE989x Infineon Embedded Power ICs based on Arm® 

Cortex® M3. This example code can be found in the Keil µVision Pack Installer. 

The full functionalities and characteristics of the embedded power devices are described in the datasheets and 
user’s manual. Please refer to these documents for more detailed information. Furthermore, a low level (line-
by-line) description of the code is not the aim of this document, although occasionally some codeblocks might 
be reported if necessary to the comprehension.  

Note:  The following information is given as a hint for the implementation of the system only and shall 

not be regarded as a description or warranty of a certain functionality, condition or quality of the 
referred devices or presented software example.  

Intended audience 

 Design engineers, system engineers, embedded power designers 
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1 Introduction  

In the TLE9893_2QKW62S_CCU7_PWM example, three signals are modulated and output via the GPIO pins P1.2, 

P1.0 and P0.9. Three respectively inverted signals are modulated and output via the GPIO pins P0.3, P1.1 and 
P0.8. The timer T12 is configured with a period time of 50µs. The choosen operation mode is edge-aligned. 

Table 1 shows the configured channels and their corresponding output pins. The channel 2 is only applicable 
on 64-pin devices. 

 

Channel DC CC7x COUT7x 

Ch0 50% P1.2 P0.3 

Ch1 25% P1.0 P1.1 

Ch2 80% P0.9 P0.8 

Table 1 Overview about the configured channel 

 

Figure 1 shows the configured CCU7 signals and their expected output flow for a 50µs time period.  

 

 

Figure 1 Overview of all output signals from Config Wizard 
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The channel 0 is configured with two compare values CC70A, for a duty cycle of 25%, and C70B, for a duty cycle 
of 75%. 

Figure 2 shows the expected output for the channel 0:  

- The blue line represents the signal with the compare values defined above at the pin P1.2: the signal 
starts with low level until 25% of the 50µs time period (= 12.5µs) and stays high until the duty cycle of 
75% (= 37.5µs) is reached. 

- The yellow line represents the corresponding inverted signal at the pin P0.3. 

 

 

Figure 2 Capture of signal on pin P1.2 and its corresponding inverted signal on pin P0.3 

50 µs time period 
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The channel 1 is configured with two compare values CC71A, for a duty cycle of 50%, and C71B, for a duty cycle 
of 75%. 

Figure 3 shows the expected output for the channel 1:  

- The blue line represents the signal with the compare values defined above at the pin P1.0: the signal 
starts with low level until 50% of the 50µs time period (= 25µs) and stays high until the duty cycle of 
75% (= 37.5µs) is reached. 

- The yellow line represents the corresponding inverted signal at the pin P1.1. 

 

 

Figure 3 Capture of signal on pin P1.0 and its corresponding inverted signal on pin P1.1 
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The channel 2 is configured with two compare values CC72A, for a duty cycle of 10%, and C72B, for a duty cycle 
of 90%. 

Figure 4 shows the expected output for the channel 2:  

- The blue line represents the signal with the compare values defined above at the pin P0.9: the signal 
starts with low level until 10% of the 50µs time period (= 5µs) and stays high until the duty cycle of 90% 
(= 45µs) is reached. 

- The yellow line represents the corresponding inverted signal at the pin P0.8. 

This signal is shown for the 64-pin devices only.  

 

 

Figure 4 Capture of signal on pin P0.9 and its corresponding inverted signal on pin P0.8 

50 µs time period 
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2 Hardware 

This chapter shows how to run the TLE989X_2QKW62S_CCU7_PWM example with the TLE988X/TLE989x 
evaluation board. For this the project must be opened and compiled. 

Figure 5 shows the TLE988X/TLE989X evaluation board. The application code must be loaded via a debugger 

(e.g. ULINK or J-Link) to the board. The board must be powered with 12V (red and black connections).  

 

 

Figure 5 TLE988X/TLE989X evaluation board 

The modulated output signals can be tapped on the GPIO pins P1.2, P1.0 and P0.9.  

The modulated corresponding inverted signals can be tapped on the GPIO pins P0.3, P1.1 and P0.8. 
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3 Implementation 

This chapter shows the process to follow to get a working TLE9893_2QKW62S_CCU7_PWM example.  

3.1 Get the example via the Pack Installer for Keil 

Open the Pack Installer within the Keil IDE. See Figure 6 below.  

Choose the appropriate device (here TLE9893_2QKW62S) on the left-hand side. On the right-hand side, select 
the tab Examples, where you can access the TLE9893_2QKW62S_CCU7_PWM example. 

Clicking on “Copy” will copy the example on your computer and open it. 

 

 

Figure 6 Keil Pack Installer 

3.2 Configuration 

In order to see the configured pins, start the tool Config Wizard. It is available within the Keil IDE through a 
shortcut in the Tools menu. 

The Config Wizard opens and shows an overall status of the current pin configuration. In Figure 7 the pins P1.2, 
P1.0 and P0.9 are configured to output the modulated signals.  
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Figure 7 Config Wizard pin overview 

In order to configure the CCU7 module for the TLE9893_2QKW62S_CCU7_PWM example, select the CCU7 tab.  

Figure 8 shows the available settings for the CCU7 module. 

The Timer T12 is used and configured in the blue box Timer, Clock (see Figure 9).  

The behavior of the modulation is set in the pink box Modulation Configuration.  For this example, all CC7X and 
their corresponding COUT7X signals are configured with the compare A/B registers (C7XA/B State Bit). 

Additionally, the level of the output after a compare can be set. 

The output pins are configured in the yellow box Pin Select (see Figure 10).  
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The configured result (time behavior and output signals) is displayed on the right-hand side of the CCU7 
module. 

 
Figure 8 Config Wizard, module CCU7 

 

Figure 9 shows the timer T12 settings in the blue box Timer, Clock: 

-  The operation mode is edge-aligned.  

- The T12 period time is set to 50µs.  

- Each of the three signals are modulated based on two compare values (see Table 1). 
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Figure 9 Module CCU7, Settings timer T12 

Figure 10 shows the pin selection in the yellow box, in the tab Pin Select for the three modulated signals CC70, 

CC71 and CC72, as well as their corresponding inverted signals COUT70, COUT71 and COUT72. They are set to a 

physical GPIO pin. See the Table 1 for more details. 

 

Figure 10 Module CCU7, Settings Pin Select 

Finally, save your configuration to take these changes into account (File -> Save). 
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3.3 Sample code 

Figure 11 shows the application code of the TLE9893_2QKW62S_CCU7_PWM example. 

Basically, the only thing left to be done in the application code is to start the configured Timer T12 with the API 
call CCU7_startT12() on line 89 before the code jumps to an endless loop. 

 

 

Figure 11 TLE9893_2QKW62S_CCU7_PWM application code 
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The information contained in this application note 
is given as a hint for the implementation of the 
product only and shall in no event be regarded as a 
description or warranty of a certain functionality, 
condition or quality of the product. Before 
implementation of the product, the recipient of this 
application note must verify any function and other 
technical information given herein in the real 
application. Infineon Technologies hereby 
disclaims any and all warranties and liabilities of 
any kind (including without limitation warranties of 
non-infringement of intellectual property rights of 
any third party) with respect to any and all 
information given in this application note.  
 
The data contained in this document is exclusively 
intended for technically trained staff. It is the 
responsibility of customer’s technical departments 
to evaluate the suitability of the product for the 
intended application and the completeness of the 
product information given in this document with 
respect to such application.     
 

 
For further information on the product, technology, 
delivery terms and conditions and prices please 
contact your nearest Infineon Technologies office 
(www.infineon.com). 

 

WARNINGS 
Due to technical requirements products may 
contain dangerous substances. For information on 
the types in question please contact your nearest 
Infineon Technologies office. 
 
Except as otherwise explicitly approved by Infineon 
Technologies in a written document signed by 
authorized representatives of Infineon 
Technologies, Infineon Technologies’ products may 
not be used in any applications where a failure of 
the product or any consequences of the use thereof 
can reasonably be expected to result in personal 
injury. 
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