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LEGAL DISCLAIMER 
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IMPLEMENTATION OF THE INFINEON TECHNOLOGIES COMPONENT ONLY AND SHALL NOT BE 
REGARDED AS ANY DESCRIPTION OR WARRANTY OF A CERTAIN FUNCTIONALITY, CONDITION OR 
QUALITY OF THE INFINEON TECHNOLOGIES COMPONENT. THE RECIPIENT OF THIS APPLICATION 
NOTE MUST VERIFY ANY FUNCTION DESCRIBED 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. 

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

Warnings 
Due to technical requirements components may contain dangerous substances. For information on the types 
in question please contact your nearest Infineon Technologies Office. 
Infineon Technologies Components may only be used in life-support devices or systems with the express 
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to 
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or 
system. Life support devices or systems are intended to be implanted in the human body, or to support 
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health 
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Introduction: 
 
This “Appnote” is an Infineon Hands-On-Training.  
It will help inexperienced users to get the BLDC-Drive-Application-Kit-BTS-7960 together with 
the XC164CM-Easy-Kit up and running. 
 
With this Hands-On-Training / Cookery-Book / step-by-step-book you should be able to get your 
BLDC-Motor running in less than 4 hours. 
 
The purpose of this Appnote is to provide you with information about the requirements for creating 
a BLDC-Motor application using the CAPCOM6-Module. 
 
Note: 
The style used in this document focuses on working through this material as fast and easily as 
possible. That means there are full screenshots instead of dialog-window-screenshots; extensive use 
of colours and page breaks; and listed source-code is not formatted to ease copy & paste.  
  
 
Have fun and enjoy the running motor! 
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XC164CM Block Diagram (used Microcontroller): 
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CAPCOM6 Block Diagram (used Modul for PWM generation): 
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You need the XC164CM Easy Kit: 
 

http://www.infineon.com/cgi-bin/ifx/portal/ep/programView.do?channelId=-
65582&programId=42245&programPage=%2Fep%2Fprogram%2Finformation.jsp&pageTypeId=1

7099&BV 
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You need the BLDC Drive Application Kit: 
 

http://www.infineon.com/cms/en/product/applications/industrial/microcontrollers/drives/bldc/bldc-
app-kit.html 
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Preparing the Hardware: 
 
 
You need a soldering iron with a small solder tip. 
 
Solder the two Connectors (Accessories in the BLDC Drive Application Kit) onto the back of 
the XC164CM Easy Kit: 
 
Purpose: Connection between the two boards. 
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Solder the Jumper (Accessories in the BLDC Drive Application Kit) onto the upper surface of 
the XC164CM Easy Kit: 
 
Purpose: Power-Supply from the BLDC Drive Application Kit. 
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Plug the XC164CM Easy Kit onto the BLDC Drive Application Kit: 
 

 
 

 
 

 
 

BLDC Drive 
Application Kit 

XC164CM Easy Kit 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 13 V2.0, 2006-12 

 
 
Result: 
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The Motor: 
 
 

 
 
 
 
 
 
 
 
 
 

3 Phase Motor Connector 
 
                                           Hall Sensor Connector
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Connect the Motor to the BLDC Drive Application Kit: 
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Connect the 12 Volt Power Supply to the BLDC Drive Application Kit: 
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The following pictures (screenshots) of a Powerpoint presentation should give you a first 
understanding about the requirements for driving a BLDC-Motor in Hall Sensor Mode: 

 
 
 
 
 
Note: 
 
 
A brushless DC motor (BLDC) is an AC synchronous electric motor that from a modeling 
perspective looks very similar to a DC motor. Sometimes the difference is explained as an 
electronically-controlled commutation system, instead of a mechanical commutation system, 
although this is misleading, as physically the two motors are completely different.  
 
In a conventional (brushed) DC-motor, the brushes make mechanical contact with a set of electrical 
contacts on the rotor (called the commutator), forming an electrical circuit between the DC 
electrical source and the armature coil-windings. As the armature rotates on axis, the stationary 
brushes come into contact with different sections of the rotating commutator. The commutator and 
brush-system form a set of electrical switches, each firing in sequence, such that electrical-power 
always flows through the armature-coil closest to the stationary stator (permanent magnet.) 
 
In a BLDC motor, the brush-system/commutator assembly is replaced by an intelligent electronic 
controller. The controller performs the same power-distribution found in a brushed DC-motor, only 
without using a commutator/brush system. The controller contains a bank of MOSFET devices to 
drive high-current DC power, and a microcontroller to precisely orchestrate the rapid-changing 
current-timings. Because the controller must follow the rotor, the controller needs some means of 
determining the rotor's orientation/position (relative to the stator coils.) Some designs use Hall 
effect sensors to directly measure the rotor's position. Others measure the back EMF in the undriven 
coils to infer the rotor position, eliminating the need for separate Hall effect sensors, and therefore 
are often called "sensorless" controllers. (The BLDC motor has a trapezoidal backEMF, while a 
brushless AC motor has a sinousoidal backEMF.) 
 
In the 'conventional' (also known as 'inrunner') configuration, the permanent magnets are mounted 
on the spinning armature (rotor.) The stator coils surround the rotor. 
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1.) 
 

 
Using the  

“XC164CM Cookery Book”  
Step By Step: 

 
 
 
 

Relevant Project: 
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It is necessary to follow all instructions in Cookery Book AP16102 ( 
http://www.infineon.com/upload/Document/AIM/Microcontroller/16bit/ap1610210_XC164CM
_Cookery_Book.pdf ) step by step, as these will form the basis for the instructions which follow 
later. 

 

 
 
 
 
 
 
 
 
 
 
 
 
Note: 
In the following steps of this document we will expand the “Hello World Application” 
(according to Application Note AP16102) with the requirements to drive the BLDC-Motor in 
Hall-Sensor-Mode. 
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2.)  
 

 
Let’s Get Started:  

 
 

Configuring and Reconfiguring  
of the DAvE Project Settings: 

 
 
 

Relevant Project: 

 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 50 V2.0, 2006-12 

 
 
 

 
 
 
 
 
 
 
 
 
Start the program generator DAvE and open your XC164CM.dav DAvE project: 
 
File 
Open 
Location: C:\XC164CM  
Filename: XC164CM.dav 
 

 
 
Click Open 
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Change the Project Settings (configure as you can see in the screenshots): 
 
File 
Project Settings 
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Click Yes 
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System Clock: CPU Clock will be 40 MHz : 
 
System Clock: PLL Input Divider (PLLIDIV) select fin=fosc/1 
 

 
 
 

Click Yes 
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System Clock: PLL VCO Band Control (PLLVB) select ~ VCO output frequency 150..200 MHz 
 

 
 
 
Click Yes 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 56 V2.0, 2006-12 

The CPU Clock is now 40 MHz: 
 

 
 
 

Exit this dialog now by clicking  the close button: 
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Reconfiguration of the ASC0: 
 
The configuration window can be opened by clicking the specific block/module. 
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Module Clock: (do nothing) 
 

 
 

Don’t bother about it! 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 59 V2.0, 2006-12 

 
Check / Compare: 
 
Baud Rate: Baud Rate: Required baud rate [kbaud] input 9,600  <ENTER>   
Baud Rate: Baud Rate Selection Bit: additionally – if you want: click 9 Use fractional divider as 
prescaler ...  
 

 
 
 
 
Note: 
Validate each alpha numeric entry by pressing ENTER. 
 
 
 
 
Exit this dialog now by clicking  the close button. 
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Reconfigure Timer T7 in CAPCOM 2: 
 
The configuration window can be opened by clicking the specific block/module. 
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Timer 7/8: Timer 7 Registers: Overflow [ms]: insert 1000 <ENTER> (for 1 second) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exit this dialog now by clicking  the close button.  

DAvE calculates automatically the 
nearest possible solution (999,98 ms) 
for the inserted value (1000 ms) - 
accordingly to the selected Timer 7 
configuration. 
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Reconfigure Port 1L: 
 
The configuration window can be opened by clicking the specific block/module. 
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Ports: click  Configure Port 1L   
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Ports: click  � Configure Port 1L   
Port 1L: Functionality: click to unselect  � Use P1L.1 as general IO  
 
Ports: click  � Configure Port 1L    
Port 1L: Functionality: click to unselect  � Use P1L.3 as general IO  
 
Ports: click  � Configure Port 1L   
Port 1L: Functionality: click to unselect  � Use P1L.5 as general IO  
 
Ports: click  � Configure Port 1L   
Port 1L: Functionality: click to unselect  � Use P1L.7 as general IO 
 

 
 
 
 
Exit this dialog now by clicking  the close button.  
 

Exit this dialog now by clicking  the close button.  
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Configuration of the CAPCOM6 (configure as you can see in the screenshots): 
 
The configuration window can be opened by clicking the specific block/module. 
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CCU6: Module Clock: CCU6 Disabled Flag: click  ~ Enable module 
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CCU6: Pin Control: Control of  Pin CC60: click  ~ Use pin CC60 as output 
CCU6: Pin Control: Control of  Pin CC61: click  ~ Use pin CC61 as output 
CCU6: Pin Control: Control of  Pin CC62: click  ~ Use pin CC62 as output 
CCU6: Pin Control: Control of  Pin COUT63: click  9 Use pin COUT63 as output 
CCU6: Pin Control: Control of  Pin COUT60: click  9 Use pin COUT60 as output 
CCU6: Pin Control: Control of  Pin COUT 61: click  9 Use pin COUT61 as output 
CCU6: Pin Control: Control of  Pin COUT 62: click  9 Use pin COUT62 as output 
CCU6: Pin Control: Control of  Pin #CC6POS0: click  9 Use pin CC6POS0 as input 
CCU6: Pin Control: Control of  Pin #CC6POS1: click  9 Use pin CC6POS1 as input 
CCU6: Pin Control: Control of  Pin #CC6POS2: click  9 Use pin CC6POS2 as input 
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Timer T12 Configuration: 
 
CCU6: T12: Input selection (T12CLK): Input selection: select fcpu/256 (Resolution: 6,400 µs)  
CCU6: T12: Timer Operation Mode: click/check ~ Edge aligned mode: count up 
CCU6: T12: Timer 12 Start Control: click 9 Start T12 after initialization 
CCU6: T12: Timer 12 Period: Period register (T12PR) insert 0xFFFF <ENTER> 
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Timer T13 Configuration: 
 
CCU6: T13: Input Selection: Input selection select fcpu/2 (Resolution: 0,050 µs) 
CCU6: T13: Timer 13 Start Control: click  9 Start T13 after initialization (T13RS)  
CCU6: T13: Timer 13 Period: insert 50000 <ENTER> (Period [µs] =  50,000000)  
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CCU6: Multi Channel: Multi Channel Mode Control: click  9 Enable multi channel mode 
CCU6: Multi Channel: Switching Selection: click  ~ Transfer on correct hall event 
CCU6: Multi Channel: Interrupt Control: click  9 Enable interrupt for correct hall event 
CCU6: Multi Channel: Interrupt Control: click  9 Enable interrupt for wrong hall event 
CCU6: Multi Channel: Hall Sensor Control: click  9 Enable hall sensor mode 
CCU6: Multi Channel: Switching Synchronization: click  ~ Synchronisation on T13 zero match 
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Register Information / Additional Information:  
 
 
Multi-Channel Mode: 
 
The Multi-Channel mode offers the possibility to modulate all six T12-related output signals with 
one instruction.  
The bits in bitfield MCMOUT.MCMP are used to specify the outputs which may become active.  
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Register Information / Additional Information:  
 
Hall Sensor Mode: 
 
For Brushless DC-Motors, usually the Multi-Channel Mode is used, as the modulation 
patterns need to be output to properly control the motor. These patterns need to be 
output in relation to the angular position of the motor. For this, usually Hall sensors or 
Back-EMF sensing are used to determine the angular rotor position. The CAPCOM6 
provides three inputs, CC6POS0 … CC6POS2, which can be used as inputs for the Hall 
sensors or the Back-EMF detection signals. 
There is a strong correlation between the motor position and the output modulation 
pattern. When a certain position of the motor has been reached, indicated by the 
sampled Hall sensor inputs (the Hall pattern), the next, pre-determined modulation 
pattern has to be output. Because of different machine types, the modulation pattern for 
driving the motor can vary. Therefore, it is wishful to have a wide flexibility in defining the 
correlation between the Hall pattern and the corresponding modulation pattern. 
The CAPCOM6 offers this by having a register which contains the actual current Hall 
pattern (CURH), the next expected Hall pattern (EXPH) and the corresponding output 
pattern (MCMP). A new modulation pattern is output when the sampled Hall inputs 
match the expected ones (EXPH). To detect the next rotation phase (segment for block 
commutation), the CAPCOM6 monitors the Hall inputs for changes. When the next 
expected Hall pattern is detected, the next corresponding modulation pattern is output. 
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CCU6: Channels: click Configure Channel 0: 
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CCU6: Channels: Configure Channel 0:  
Mode Selection: Mode Selection for Capture / Compare Channel 0: check Hall sensor mode 
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CCU6: Channels: Configure Channel 0: Modulation Control for CC60:  
Trap Control for CC60: click  9  Enable the trap functionality of the output pin CC60  
(Enable the TRAP functionality for emergency shut down) 
 

 
 
 
 

 
High Side Switch 
Modulated by 
CAPCOM6_Timer_12 
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CCU6: Channels: Configure Channel 0: Modulation Control for COUT60:  
Trap Control for COUT60: click  9  Enable the trap functionality of the output pin COUT60 
 
CCU6: Channels: Configure Channel 0: Modulation Control for COUT60:  
T13 Modulation Control for COUT60: click  9  Enable T13 modulation for COUT60   
 
CCU6: Channels: Configure Channel 0: Modulation Control for COUT60:  
Multi-Channel Control for COUT60: click  9  The COUT60 output can deliver the PWM generated 
by T12 or T13   
 
 

 
 
 
 
 
 
Exit this dialog now by clicking  the close button.  
 

 
Low Side Switch 
Modulated by 
CAPCOM6_Timer_12 & 
CAPCOM6_Timer_13 
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CCU6: Channels: click Configure Channel 1: 
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CCU6: Channels: Configure Channel 1:  
Mode Selection: Mode Selection for Capture / Compare Channel 1: check Hall sensor mode 
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CCU6: Channels: Configure Channel 1: Modulation Control for CC61:  
Trap Control for CC61: click  9  Enable the trap functionality of the output pin CC61   
(Enable the TRAP functionality for emergency shut down) 
 

 
 
 
 
 
 
 
 
 

 
High Side Switch 
Modulated by 
CAPCOM6_Timer_12 
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CCU6: Channels: Configure Channel 1: Modulation Control for COUT61:  
Trap Control for COUT61: click  9  Enable the trap functionality of the output pin COUT61 
 
CCU6: Channels: Configure Channel 1: Modulation Control for COUT61:  
T13 Modulation Control for COUT61: click  9  Enable T13 modulation for COUT61   
 
CCU6: Channels: Configure Channel 1: Modulation Control for COUT61:  
Multi-Channel Control for COUT61: click  9  The COUT61 output can deliver the PWM generated 
by T12 or T13   
 
 

 
 
 
 
 
 
 
 
 
 

 
Low Side Switch 
Modulated by 
CAPCOM6_Timer_12 & 
CAPCOM6_Timer_13 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 81 V2.0, 2006-12 

CCU6: Channels: Configure Channel 1: Control:  
Interrupt Control: click  9  Generate interrupt in compare mode if a compare match has been 
detected while T12 is counting up, or in capture mode ….   
 

 
 
 
Exit this dialog now by clicking  the close button.  
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CCU6: Channels: click Configure Channel 2: 
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CCU6: Channels: Configure Channel 2:  
Mode Selection: Mode Selection for Capture / Compare Channel 2: check Hall sensor mode 
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CCU6: Channels: Configure Channel 2: Modulation Control for CC62:  
Trap Control for CC62: click  9  Enable the trap functionality of the output pin CC62   
(Enable the TRAP functionality for emergency shut down) 
 

 
 

 
High Side Switch 
Modulated by 
CAPCOM6_Timer_12 
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CCU6: Channels: Configure Channel 2: Modulation Control for COUT62:  
Trap Control for COUT62: click  9  Enable the trap functionality of the output pin COUT62 
 
CCU6: Channels: Configure Channel 2: Modulation Control for COUT62:  
T13 Modulation Control for COUT62: click  9  Enable T13 modulation for COUT62   
 
CCU6: Channels: Configure Channel 2: Modulation Control for COUT62:  
Multi-Channel Control for COUT62: click  9  The COUT62 output can deliver the PWM generated 
by T12 or T13   
 

 
 
 
 
 
 
 
 
Exit this dialog now by clicking  the close button.  

 
Low Side Switch 
Modulated by 
CAPCOM6_Timer_12 & 
CAPCOM6_Timer_13 
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CCU6: Channels: click Configure Channel 3: 
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CCU6: Channels: Configure Channel 3:  
Control: Compare Timer 13 Output Control: click  9  Enable alternate output function COUT63 for 
the PWM signal generated by T13 
 
CCU6: Channels: Configure Channel 3:  
Duty Cycle: Required duty cycle [%]: insert  50  <ENTER> 
 

 
 
 
 
Exit this dialog now by clicking  the close button.  
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CCU6: Trap/Interrupt Control: click  Interrupt Configuration 
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CCU6: Trap/Interrupt Control: click  Interrupt Configuration 
Interrupt Control 1: Interrupt Control: click  9  Enable other interrupts / node I0   
(Enable other Interrupts for Hall Sensor) 
 

 
 
 
Exit this dialog now by clicking  the close button.  
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CCU6: Interrupts: drag and drop CCU6 I0 INT to Level 11, Group 0 
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CCU6: Functions: Initialization Function: click CCU6_vInit 
CCU6: Functions: Function Library (Part 1): click CCU6_vEnableShadowTransfer 
CCU6: Functions: Function Library (Part 1): click CCU6_vLoadChannelShadowRegister 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exit this dialog now by clicking  the close button.  
 

CCU6_vEnableShadowTransfer() and 
CCU6_vLoadChannelShadowRegister() 
will be used to Change The Speed Of The Motor (see 
Chapter 9 in this document) – by increasing/ decreasing 
the DutyCycle of CAPCOM6_Timer_13 
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Configuration of the ADC (configure as you can see in the screenshots): 
 
The configuration window can be opened by clicking the specific block/module. 
 
 

 
 
 
 
 
Note : 
 
The ADC will be used for “DC-Link Shunt Current Measurement” (see Chapter 7 in this 
document).
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ADC: Control: Mode: click  ~ Enhanced mode 
ADC: Control: Interrupt Control: click  9 Enable error / end-of-injected-conversion interrupt 
ADC: Control: Configuration of Enhanced Mode: click  Enhanced Mode 
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ADC: Control: Configuration of Enhanced Mode: click  Enhanced Mode 
Control: Wait for Read Control: click  9  Enable wait for read mode 
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ADC: Control: Configuration of Enhanced Mode: click  Enhanced Mode 
Injection Mode Control: Channel Injection: click  9  Enable channel injection 
 
ADC: Control: Configuration of Enhanced Mode: click  Enhanced Mode 
Injection Mode Control: Channel Injection Trigger Input Select: click/check  ~  Trigger input 
CAPCOM1/2 selected 
 
ADC: Control: Configuration of Enhanced Mode: click  Enhanced Mode 
Injection Mode Control: Analog Channel for Injected Conversion: Analog channel: select  Analog 
channel 3 
 
 

 
 
 
 

Exit this dialog now by clicking  the close button. 
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ADC: Port Control: Digital Input Control: click  9 Disconnect digital input stage from pin 
P5.3/AN3 
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ADC: Interrupts: drag and drop ADC Error INT to Level 15, Group 0 
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ADC: Functions: Initialization Function: click  9 ADC_vInit 
 

 
 
 
 

Exit this dialog now by clicking  the close button.
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Configuration of the CAPCOM2 (configure as you can see in the screenshots): 
 
The configuration window can be opened by clicking the specific block/module. 
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Configure Timer T8 in CAPCOM 2: 
 
CAPCOM 2: Timer 7/8: Timer 8 Mode: click/check 9 Timer mode 
CAPCOM 2: Timer 7/8: Timer 8 Start Control: click 9 Start T8 after initialization 
CAPCOM 2: Timer 7/8: Timer 8 Input Selection (T7I): Prescaler: choose Module Clock/16 
CAPCOM 2: Timer 7/8: Timer 8 Registers: Overflow [ms]: input 1 <ENTER>  
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CAPCOM 2: Channels: click Configure Channel 31 
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CAPCOM 2: Channels: click Configure Channel 31 
Mode Selection: Mode Selection for Capture / Compare Register 31: click ~ Compare Mode 2 : 
Interrupt only 
[CAPCOM_2_Channel _31 will trigger (every 1 ms = Timer_8-Overflow) the ADC injected 
conversion of Analog_Channel_3] 
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CAPCOM 2: Channels: click Configure Channel 31 
Control: Allocation Bit: click ~ CC31 allocated to timer T8 
 
CAPCOM 2: Channels: click Configure Channel 31 
Control: Interrupt Control: click 9 Enable Capture / Compare interrupt 
 
CAPCOM 2: Channels: click Configure Channel 31 
Control: Capture / Compare Register: CC register (CC31): insert 0xFFFF <ENTER> 
 
 

 
 
 
 
 
Exit this dialog now by clicking  the close button. 
 
Exit this dialog now by clicking  the close button. 
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Configuration of the Interrupt-System (configure as you can see in the screenshots): 
 
The configuration window can be opened by clicking the specific block/module. 
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INT: EOP Interrupt: End of PEC Interrupt Control: click 9 Enable End of PEC interrupt 
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Setup the Interrupt System as shown in the window below: 
 
INT: Interrupts: drag and drop (change priority) CC2 T7 INT to Level 1, Group 0 
INT: Interrupts: drag and drop CC2 Ch31 INT to Level 5, Group 0 
INT: Interrupts: drag and drop EOP INT to Level 7, Group 0 
 
 

 
 

ADC_Channel_3 (DC-Shunt), PEC_Channel_4 

End of PEC_Channel_4 for 
ADC_Channel_3 (DC-Shunt) 
Calculation (average of 20 readings) 

Every 1 second  
1 interrupt, 
assigned variable = 
RS232_wait 

CCU6 Motor Control 

CAPCOM_2_Channel _31 Compare-Event with 
CAPCOM_2_Timer_8 will trigger  
(every 1 ms = Timer_8-Overflow)  
the ADC injected conversion of 
ADC_Analog_Channel_3 for the next 20 
readings 
void CC2_viCC31(void) interrupt 
CC2_CC31INT … empty (not used) 
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INT: Functions: Initialization Function: click 9 INT_vInit 
 

 
 
 
 
 
Exit this dialog now by clicking  the close button. 
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Generate Code: 
 
File 
Generate Code 
 

or        click 
 

 

 
 
DAvE will show you all the files he has generated 
(File Viewer opens automatically). 
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3.)  
 

 
1st Experiment  

with Hall Sensor Signals: 
 

 
 
 

Relevant Project: 
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Start Keil µVision3 and open the Project: 
 
 
If you see an open project – close it: Project - Close Project 
 
Project - Open Project 
Look in: C:\XC164CM 
choose: Files of type: Project Files 
File name: XC164CM.Uv2 
 

 
 
Open 
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Click Yes 
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Project – Rebuild all target files 
 

or click 
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Insert your application specific program: 
 

 
 
 
 
 
 
 
 
 
 
 
 

Note: 
DAvE doesn’t change code which is inserted between ‘// USER CODE BEGIN’ and ‘// 
USER CODE END’. Therefore, whenever adding code to DAvE’s generated code, write it 
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’. 
If you wish to change DAvE´s generated code or add code outside these ‘USER CODE’ 
sections you will have to insert/modify your changes each time after letting DAvE 
regenerate code! 
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Register Information / Additional Information:  
 
Hall Sensor 1 is connected to CC6POS0 
Hall Sensor 2 is connected to CC6POS1 
Hall Sensor 3 is connected to CC6POS2 
 

 
 
 

P1H.0 = CC6POS0

P1H.1 = CC6POS1

P1H.2 = CC6POS2
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Double click MAIN.C and change Code from: 
 
    printf(menu); 
    select=input(); 
 
    switch (select) 
    { 
        case '1': blinking=OFF; P1L=LED_ON, printf(message1); break; 
        case '2': blinking=OFF; P1L=LED_OFF, printf(message2); break; 
        case '3': blinking=ON, printf(message3); break; 
    } 
 
to: 
 
    //printf(menu); 
    //select=input(); 
 
    //switch (select) 
    //{ 
        //case '1': blinking=OFF; P1L=LED_ON, printf(message1); break; 
        //case '2': blinking=OFF; P1L=LED_OFF, printf(message2); break; 
        //case '3': blinking=ON, printf(message3); break; 
    //} 
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Double click MAIN.C and insert local variable [void main(void) function]: 
 
unsigned char current_commutation_window = 0; 
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Double click MAIN.C and insert Code [void main(void) function]: 
 
    // get hall state from P1H: 
    current_commutation_window = (unsigned char) P1H & 0x07;    
 
    if (current_commutation_window == 2)    // 010 b = 0°/360° 
        printf("current_commutation_window = 2 =    0° = 360° \r\n"); 
    if (current_commutation_window == 3)    // 011 b = 60° 
        printf("current_commutation_window = 3 =   60° \r\n"); 
    if (current_commutation_window == 1)    // 001 b = 120° 
        printf("current_commutation_window = 1 =  120° \r\n"); 
    if (current_commutation_window == 5)    // 101 b = 180° 
        printf("current_commutation_window = 5 =  180° \r\n"); 
    if (current_commutation_window == 4)    // 100 b = 240° 
        printf("current_commutation_window = 4 =  240° \r\n"); 
    if (current_commutation_window == 6)    // 110 b = 300° 
        printf("current_commutation_window = 6 =  300° \r\n"); 
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Build Application: 
 

1.)                                                         2.) 
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And see the result: 
 
 
Note: The motor has to be turned by hand ☺. 
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4.)  
 

 
 

2nd  Experiment  
with Hall Sensor Signals: 

 
 

 
 
 

Relevant Project: 
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Double click MAIN.C and change Global Variable from: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... LEDs P1L.1+P1L.3+P1L.5+P1L.7 ON\r\n" 
"2 ... LEDs P1L.1+P1L.3+P1L.5+P1L.7 OFF\r\n" 
"3 ... LEDs P1L.1+P1L.3+P1L.5+P1L.7 blinking\r\n" 
"   \r\n"; 
 
to: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ...           \r\n" 
"2 ...           \r\n" 
"   \r\n"; 
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Double click MAIN.C and DELETE Global Variables: 
 
char message1[] = 
"\n\r*** LEDs ON ***\r\n"; 
 
char message2[] = 
"\n\r*** LEDs OFF ***\r\n"; 
 
char message3[] = 
"\n\r*** LEDs BLINKING ***\r\n"; 
 
 
Double click MAIN.C and DELETE Global Variable: 
 
bit blinking=ON; 
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Double click MAIN.C and insert Global Variable: 
 
// State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt[]   = { 000,  015,  023,  031,  046,  054,  062}; 
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Double click MAIN.C and change Code from: 
 
    if (current_commutation_window == 2)    // 010 b = 0°/360° 
        printf("current_commutation_window = 2 =    0° = 360° \r\n"); 
    if (current_commutation_window == 3)    // 011 b = 60° 
        printf("current_commutation_window = 3 =   60° \r\n"); 
    if (current_commutation_window == 1)    // 001 b = 120° 
        printf("current_commutation_window = 1 =  120° \r\n"); 
    if (current_commutation_window == 5)    // 101 b = 180° 
        printf("current_commutation_window = 5 =  180° \r\n"); 
    if (current_commutation_window == 4)    // 100 b = 240° 
        printf("current_commutation_window = 4 =  240° \r\n"); 
    if (current_commutation_window == 6)    // 110 b = 300° 
        printf("current_commutation_window = 6 =  300° \r\n"); 
 
to: 
 
    if (current_commutation_window == 2)    // 010 b = 0°/360° 
        printf("current_commutation_window = 2 =    0°=360°, "); 
    if (current_commutation_window == 3)    // 011 b = 60° 
        printf("current_commutation_window = 3 =   60°, "); 
    if (current_commutation_window == 1)    // 001 b = 120° 
        printf("current_commutation_window = 1 =  120°, "); 
    if (current_commutation_window == 5)    // 101 b = 180° 
        printf("current_commutation_window = 5 =  180°, "); 
    if (current_commutation_window == 4)    // 100 b = 240° 
        printf("current_commutation_window = 4 =  240°, "); 
    if (current_commutation_window == 6)    // 110 b = 300° 
        printf("current_commutation_window = 6 =  300°, "); 
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Double click MAIN.C and insert Code: 
 
printf("expected_commutation_window] = %u 
\r\n",((HallPatt[current_commutation_window]<<8)>>8)&0x07); 
 
// program shadow registers with next hall state: 
CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8;   
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Double click main.h and DELETE Defines: 
 
#define LED_ON 0x0000 
#define LED_OFF 0xFFFF 
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Double click main.h and DELETE Global Variable: 
 
extern bit blinking; 
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Double click CC2.C and DELETE Code: 
 
if(blinking) 
    P1L=P1L^0xFFFF; 
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Build Application: 
 

1.)                                                         2.) 
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And see the result: 
 
Note: The motor has to be turned by hand ☺. 
 

Current Commutation Window = “2”= 0° = 360° 
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Current Commutation Window = “3”= 60° 
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Current Commutation Window = “1”= 120° 
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Current Commutation Window = “5”= 180° 
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Current Commutation Window = “4”= 240° 
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Current Commutation Window = “6”= 300° 
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5.)  
 

 
 

Running the Motor Manually 
  

[ everything is done in void main (void) 
without any interrupt-function ] : 

 
 

 
 
 

Relevant Project: 
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 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 140 V2.0, 2006-12 

Register Information / Additional Information:  
 
 

// State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt[]   = { 000,  015,  023,  031,  046,  054,  062 }; 

 
 
 
 
 
 

00Ö0,  01Ö5,  02Ö3,  03Ö1,  04Ö6,  05Ö4,  06Ö2 
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Register Information / Additional Information:  
 

// State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt[]   = { 000,  015,  023,  031,  046,  054,  062 }; 

 
// program shadow registers with next hall state 
CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8; 
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Register Information / Additional Information: 

 
 
 
 
// State-Transition-Table - next output pattern (Hex) 
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 
0x38, 0x23}; 
 
// program shadow registers with next output pattern: 
CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
 
 
 
 
 
               0x00,   0x32,   0x2C,   0x0E,   0x0B,   0x38,   0x23 
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Register Information / Additional Information: 
 
 
 
 
 
// State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 
0x38, 0x23}; 
 
 
 
      [110010b] [101100b] [001110b] [001011b] [111000b] [100011b]         
 
 

{0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 
[0]   [1]   [2]   [3]   [4]   [5]   [6] 

 
 
 
 
 
 
 
 

 

OutputPatt[index] 
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Register Information / Additional Information: 
 
 
 
 
// State-Transition-Table - next output pattern (Hex) 
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 
0x38, 0x23}; 
 
// program shadow registers with next output pattern: 
CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
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Register Information / Additional Information: 
 
 
 
 

 
// for this programming example we will do the shadow transfer 
always manually 
CCU6_MCMOUTS |= 0x8080;  
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Double click MAIN.C and insert Global Variable: 
 
// State-Transition-Table - next output pattern (Hex) 
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 
0x38, 0x23}; 
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Double click MAIN.C and insert Code: 
 
// program shadow registers with next output pattern: 
CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
 
// for this programming example we will do the shadow transfer 
always manually: 
CCU6_MCMOUTS |= 0x8080;  
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Double click MAIN.C and change Code from: 
 
if (current_commutation_window == 2)    // 010 b = 0°/360° 
    printf("current_commutation_window = 2 =    0°=360°, "); 
if (current_commutation_window == 3)    // 011 b = 60° 
    printf("current_commutation_window = 3 =   60°, "); 
if (current_commutation_window == 1)    // 001 b = 120° 
    printf("current_commutation_window = 1 =  120°, "); 
if (current_commutation_window == 5)    // 101 b = 180° 
    printf("current_commutation_window = 5 =  180°, "); 
if (current_commutation_window == 4)    // 100 b = 240° 
    printf("current_commutation_window = 4 =  240°, "); 
if (current_commutation_window == 6)    // 110 b = 300° 
    printf("current_commutation_window = 6 =  300°, "); 
 
printf("expected_commutation_window] = %u 
\r\n",((HallPatt[current_commutation_window]<<8)>>8)&0x07); 
 
to: 
 
    if (current_commutation_window == 2)  
        printf("ccw=2, "); 
    if (current_commutation_window == 3) 
        printf("ccw=3, "); 
    if (current_commutation_window == 1) 
        printf("ccw=1, "); 
    if (current_commutation_window == 5) 
        printf("ccw=5, "); 
    if (current_commutation_window == 4) 
        printf("ccw=4, "); 
    if (current_commutation_window == 6) 
        printf("ccw=6, "); 
  
    printf("ecw=%u\r\n",((HallPatt[current_commutation_window]<<8)>>8)&0x07);  
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Build Application: 
 

1.)                                                         2.) 
 
 

 
 

 
 
 
The Motor is running !  ☺ 
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See the result: 

 

 
 
 

 
 
 
 

 
 
 
 
 
 

 
 
 

 
 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 152 V2.0, 2006-12 

 
 
 

 
 
 

 
revolutions  
per minute 
[rpm] 

revolutions 
per second 
[rps] 

time for  
1 revolution 
[ms] 

time for  
1 commutation window
[ms] 

commutation 
windows  
per second [] 

638 10,64 94 15,76 64 
1000 16,67 60 10,00 100 
2000 33,33 30 5,00 200 
3000 50,00 20 3,33 300 
4000 66,67 15 2,50 400 
5000 83,33 12 2,00 500 
6000 100,00 10 1,67 600 
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6.)  
 

 
Running the Motor Automatically  

Using a Menu 
[ Using a CCU6-interrupt-function ] :  

 
 
 
 

Relevant Project: 
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Insert your application specific program: 
 

 
 
 
 
 
 
 

Note: 
DAvE doesn’t change code which is inserted between ‘// USER CODE BEGIN’ and ‘// 
USER CODE END’. Therefore, whenever adding code to DAvE’s generated code, write it 
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’. 
If you wish to change DAvE´s generated code or add code outside these ‘USER CODE’ 
sections you will have to insert/modify your changes each time after letting DAvE 
regenerate code! 
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Double click MAIN.C and change Global Variable from  
 
char menu[] =  
"\r\n\n\n\n" 
"1 ...           \r\n" 
"2 ...           \r\n" 
"   \r\n"; 
 
to: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... Start_Motor(); \r\n" 
"2 ... Stop_Motor();  \r\n" 
"   \r\n"; 
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Double click MAIN.C and insert Global Variable:  
 
// Motor_Status = ON  = Motor is running 
// Motor_Status = OFF = Motor is NOT running 
volatile unsigned int Motor_Status = OFF; 
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Double click MAIN.C and change Code from 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2' && in != '3'); 
 return in; 
} 
 
to: 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2'); 
 return in; 
} 
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Double click MAIN.C and change from 
 
 //printf(menu); 
 //select=input(); 
 
 //switch (select) 
 //{ 
  //case '1': ; break; 
  //case '2': ; break; 
 //} 
 
to: 
 
            printf(menu); 
 select=input(); 
 
 switch (select) 
 { 
  case '1': Start_Motor(); break; 
  case '2': Stop_Motor(); break; 
 } 
 

 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 160 V2.0, 2006-12 

Double click MAIN.C and DELETE Code: 
 
    if (current_commutation_window == 2)  
        printf("ccw=2, "); 
    if (current_commutation_window == 3) 
        printf("ccw=3, "); 
    if (current_commutation_window == 1) 
        printf("ccw=1, "); 
    if (current_commutation_window == 5) 
        printf("ccw=5, "); 
    if (current_commutation_window == 4) 
        printf("ccw=4, "); 
    if (current_commutation_window == 6) 
        printf("ccw=6, "); 
  
    printf("ecw=%u\r\n",((HallPatt[current_commutation_window]<<8)>>8)&0x07); 
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Double click MAIN.C and DELETE Code: 
 
// get hall state from P1H: 
current_commutation_window = (unsigned char) P1H & 0x07;    
 
// program shadow registers with next hall state: 
CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8;   
 
// program shadow registers with next output pattern: 
CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
 
// for this programming example we will do the shadow transfer always manually: 
CCU6_MCMOUTS |= 0x8080;  
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Double click MAIN.C and DELETE Code: 
 
unsigned char current_commutation_window = 0; 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 163 V2.0, 2006-12 

Double click main.h and insert Extern Declaration of Global Variables: 
 
// State-Transition-Table - next hall state [octal number system] 
extern const unsigned char HallPatt[]; 
 
// State-Transition-Table - next output pattern (Hex) 
extern const unsigned char OutputPatt[]; 
 
 

 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 164 V2.0, 2006-12 

Double click CCU6.c and insert the following code: 
 
void Start_Motor(void) 
{ 
  unsigned char current_commutation_window; 
 
  Motor_Status = ON; 
 
  // get hall state from P1H: 
  current_commutation_window = (unsigned char) P1H & 0x07;    
 
  // program shadow registers with next hall state: 
  CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8;   
 
  // program shadow registers with next output pattern: 
  CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
 
  // for the first shadow transfer - the shadow transfer will be 
done here manually: 
  CCU6_MCMOUTS |= 0x8080;  
 
  Commutation(); 
} 
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Double click CCU6.c and insert the following code [in front of  “void Start_Motor(void)”]: 
 
void Commutation(void) 
{ 
  unsigned char current_commutation_window; 
 
  // get hall state from the shadow register: 
  current_commutation_window = (unsigned char)((CCU6_MCMOUTS & 
0x0700)>>8);  
     
  // program shadow registers with next hall state: 
  CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8;   
 
  // program shadow registers with next output pattern: 
  CCU6_MCMOUTS |= OutputPatt[current_commutation_window];  
 
  // the shadow transfer will be done AUTOMATICALLY defined by the 
“Switching Selection” 
  // CCU6_MCMOUTS |= 0x8080;  
} 
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Double click CCU6.c and insert the following code [in front of  “void Commutation(void)”: 
 
// The Stop_Motor() function sets the output pins in the state so 
that bridge drivers are switched off  
void Stop_Motor (void) 
{ 
  // program shadow registers with next output pattern: 
  CCU6_MCMOUTS = 0; 
  // the shadow transfer will be done here manually: 
  CCU6_MCMOUTS |= 0x8080; 
 
  Motor_Status = OFF; // Motor OFF 
} 
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Double click main.h and insert Extern Declaration of Global Variable: 
 
// Motor_Status = ON  = Motor is running 
// Motor_Status = OFF = Motor is NOT running 
extern volatile unsigned int Motor_Status; 
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Double click main.h and insert Prototypes of Global Functions: 
 
extern void Stop_Motor (void); 
extern void Commutation(void); 
extern void Start_Motor(void); 
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Double click CCU6.c and insert the following code: 
 
Stop_Motor(); 
 
Commutation(); 
 

 
 

                                                                                                                                                       
Note: 
 
In case of a wrong Hall event, we will stop the motor. 
 
To update the PWM output pattern for every 60° commutation-window automatically, we are going 
to use the Correct-Hall-Event-Interrupt  (to switch to the next commutation pattern). 
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Register Information / Additional Information: 
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Build Application: 
 

1.)                                                         2.) 
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And see the result: 
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7.) 
 

 
DC-Link Shunt Current Measurement: 

 
 
 

Relevant Project: 
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Note:  

Shunt: 

In electronics,  

a shunt is a device which allows electrical current to pass around another point in the circuit. 

 

Use in current measuring: 

In this case a resistor of accurately-known resistance, the shunt, is placed in series so that all the 
current to be measured will flow through it. Since the resistance is known, by measuring the voltage 
drop across it, one can calculate the current flowing. 

In order not to disrupt the circuit, the resistance of the shunt is normally very small. Shunts are rated 
by maximum current and voltage drop at that current, for example, a 500 A/50 mV shunt would 
have a maximum allowable current of 500 amps and at that current the voltage drop would be 50 
millivolts. By convention, most shunts are designed to drop 50 mV when operating at their full 
rated current and most "ammeters" are actually designed as voltmeters that reach full-scale 
deflection at 50 mV. 

If the current being measured is also at a high voltage potential this voltage will be present in the 
enclosure containing the reading instrument. Sometimes, the shunt is inserted in the return leg (low 
voltage side) to avoid this problem. Another solution is to use a Hall effect (non-contact) current 
sensor instead of a shunt. 
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Shunt

To ADC_Cannel_3 
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Note: 
For further information, please refer to the 3-Phase Motor Driver BTS 7960 User Manual. 
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Start/Goto the program generator DAvE and open your XC164CM.dav DAvE project: 
 
File 
Open 
Location: C:\XC164CM  
Filename: XC164CM.dav 
 

 
 
Click Open 
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 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 180 V2.0, 2006-12 

Configuration of the Interrupt-System (configure as you can see in the screenshots): 
 
The configuration window can be opened by clicking the specific block/module. 
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Overview PEC Channels: 
 
 
INT: Interrupts : 
 
 
 
 
 

 
 

ADC_Channel_3 (DC-Shunt) served by PEC_Channel_4 
 

PEC_Channel_0 
(not used) 

PEC_Channel_1 
(not used) 

PEC_Channel_2 
(not used) 

PEC_Channel_3 
(not used) 

PEC_Channel_5 
(not used) 

PEC_Channel_6 
(not used) 

PEC_Channel_6 
(not used) 
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INT: PEC: PEC Channels: click Configure PEC channel 4  
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INT: PEC: PEC Channels: click Configure PEC channel 4  

 

Transfer Count: click  ~ Decrement counter 

Transfer Count: insert  20 <ENTER> 

Increment Control: click  ~ Increment destination pointer 

End of PEC Interrupt Control: click  9 Service End of PEC interrupt by a EOP interrupt node 

End of PEC Interrupt Control: click  9 Enable End of PEC interrupt request 

Pointer: Source pointer: select A/D Converter 2 Result Register (ADC_DAT2) 

 

 
 

Exit this dialog now by clicking  the close button.  
Exit this dialog now by clicking  the close button. 
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Remember : 

 

 
Current Configuration of the Interrupt System: 
 
 
 

 
 

ADC_Channel_3 (DC-Shunt), PEC_Channel_4 

End of PEC_Channel_4 for 
ADC_Channel_3 (DC-Shunt) 
Calculation (average of 20 readings) 

CCU6 Motor Control 

CAPCOM_2_Channel _31 Compare-Event with 
CAPCOM_2_Timer_8 will trigger  
(every 1 ms = Timer_8-Overflow)  
the ADC injected conversion of 
ADC_Analog_Channel_3 for the next 20 
readings 
void CC2_viCC31(void) interrupt 
CC2_CC31INT … empty (not used) 

Every 1 second  
1 interrupt, 
assigned variable = 
RS232_wait 
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Generate Code: 
 
File 
Generate Code 
 

or        click 
 

 

 
 
DAvE will show you all the files he has generated 
(File Viewer opens automatically). 
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Insert your application specific program: 
 

 
 
 
 
 
 
 

Note: 
DAvE doesn’t change code which is inserted between ‘// USER CODE BEGIN’ and ‘// 
USER CODE END’. Therefore, whenever adding code to DAvE’s generated code, write it 
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’. 
If you wish to change DAvE´s generated code or add code outside these ‘USER CODE’ 
sections you will have to insert/modify your changes each time after letting DAvE 
regenerate code! 
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Goto µVision: 
 

 
 
 
Click Yes 
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Double click MAIN.C and insert Global Variables: 
 
// This global array will store 20 ADC values measured by 
ADC_Channel_3 
volatile unsigned int Current_Array[20]; 
 

 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 189 V2.0, 2006-12 

Double click main.h and insert Extern Declaration of Global Variable: 
 
// This global array will store 20 ADC values measured by 
ADC_Channel_3 
extern volatile unsigned int Current_Array[]; 
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Double click ADC.C and insert Code: 
 
DSTP4 = _sof_(&Current_Array[0]); 
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Create a new global variable which holds the average calculated value of the DC-Link: 
 
 
Double click MAIN.C and insert Global Variables: 
 
// This variable holds the average calculated value of the DC-Link 
volatile unsigned int DC_Link_Current = 0; 
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Double click main.h and insert Extern Declaration of Global Variable: 
 
// This variable holds the average calculated value of the DC-Link 
extern volatile unsigned int DC_Link_Current; 
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Double click INT.C and insert Code: 
 
unsigned long int calculation; 
int i; 
 
 
    calculation=0; 
 
    for (i=0;i<20;i++) 
    {  
       calculation=calculation+(((Current_Array[i] & 0x0FFC) >> 2)*5); 
    } 
 
    DC_Link_Current = (unsigned int)calculation/20; 
 
 
    PECC4 = 0x4214;                   // load PECC4 control register 
    SRCP4 = _sof_(&ADC_DAT2);         // set source pointer 
    DSTP4 = _sof_(&Current_Array[0]); // set destination pointer 
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Register Information / Additional Information:  
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Double click MAIN.C and change Global Variable from: 
 
char menu[] =  
“\r\n\n\n\n” 
“1 ... Start_Motor(); \r\n” 
“2 ... Stop_Motor();  \r\n” 
„   \r\n“; 
 
to: 
 
char menu[] =  
“\r\n\n\n\n” 
“1 ... Start_Motor();      \r\n” 
“2 ... Stop_Motor();       \r\n” 
“3 ... Show_Information(); \r\n” 
“z ... Back To Main Menu   \r\n” 
“   \r\n”; 
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Double click MAIN.C and change Code from: 
 
}while (in!=’1’ && in!= ’2’); 
 
to: 
 
}while (in!=’1’ && in!= ’2’ && in!= ’3’); 
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Double click MAIN.C and insert Code: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        printf(“DC Link Shunt Voltage = %5u mV                      
\r”,DC_Link_Current); 
        stopit=(char)toupper(ASC0_RBUF); 
    } while (stopit != ’Z’); 
} 
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Double click MAIN.C and change Code from: 
 
 switch (select) 
 { 
  case ’1’: Start_Motor(); break; 
  case ’2’: Stop_Motor(); break; 
 } 
 
to: 
 
    switch (select) 
    { 
        case ’1’: Start_Motor(); break; 
        case ’2’: Stop_Motor();  break; 
        case ’3’: printf(“\r\n”), Show_Information(); break; 
    } 
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Build Application: 
 

1.)                    2.) 
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And see the result: 
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8.)  
 

 
Calculating The Speed Of The Motor: 

 
 
 
 

Relevant Project: 
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Register Information / Additional Information: 
 
 
CAPCOM6 Block Diagram: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 203 V2.0, 2006-12 

 
 
CAPCOM6_Timer_12 in Hall Sensor Mode: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

actual motor speed 
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Brushless DC-Motor Control Example (all MSEL6x = 1000B): 
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Brushless DC-Motor Control with Timer T12 Block: 
 
The CAPCOM6 provides a mode for the Timer T12 Block especially targeted for convenient 
control of Brushless DC-Motors.  
In this mode, channel 0 is placed in capture mode, while channels 1 and 2 are in compare mode. 
 
The signal to transfer the new compare values from the shadow registers (CC6xSR) into the actual 
compare registers (CC6xR) is now taken from the Correct Hall Event Compare.  
In addition, this signal triggers a capture of the current T12 contents into register CC60R, and then 
forces a reset of T12 to 0000H.  
The same signal is also used to perform the shadow transfer of the new T12 period value. 
 
After the detection of a valid expected Hall pattern, the T12 count value is captured into channel 0 
(representing the actual motor speed), and T12 is reset.  
When the timer reaches the compare value in channel 1, the next multi-channel state is switched by 
triggering the shadow transfer of bitfield MCMP (if enabled in bitfield SWEN). This trigger event 
can be combined with several conditions which are necessary to implement a noise filtering 
(correct Hall event) and to synchronize the next multi-channel state to the modulation sources 
(avoiding spikes on the output lines).  
This compare function of channel 1 can be used as a phase delay from the position sensor input 
signals to the switching of the output signals, which is necessary if a sensorless back-EMF 
technique is used instead of Hall sensors.  
The compare value in channel 2 can be used as a timeout trigger (interrupt), indicating that the 
motor’s actual speed is far below the desired destination value, which can be caused by an 
abnormal load change. In this mode, the modulation of the outputs by T12 needs to be disabled 
(T12MODENx = 0). 
 
The capturing of the timer value in register CC60R, the shadow transfer from registers CC61SR to 
CC61R, from CC62SR to CC62R, and for the T12 period value, is done together with the reset 
event for T12. 
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Calculating the Speed of the Motor: 
 
 
The CAPCOM6 Compare Channel 0 is used to capture the actual speed  
in Block Commutation Mode of one 60° window to register CC60R. 
 
 
6 added values give the time for one full turn of the motor. 
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Double click MAIN.C and insert Global Variable: 
 
// This global variable is used to hold the accumulated 6 values 
of CAPCOM6_Timer_12 ticks   
// 6 added values (commutation windows) = one complete turn of the 
motor 
// therefore, this variable gives the time for one full turn of 
the motor 
volatile double T12_Ticks_For_1_Revolution = 0;  
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Double click main.h and insert Extern Declaration of Global Variable: 
 
// This global variable is used to hold the accumulated 6 values 
of CAPCOM6_Timer_12 ticks   
// 6 added values (commutation windows) = one complete turn of the 
motor 
// therefore, this variable gives the time for one full turn of 
the motor 
extern volatile double T12_Ticks_For_1_Revolution; 
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Double click CCU6.C and insert Modul Global Variables: 
 
// 6 windows = 1 turn 
unsigned int Count_Commutation_Windows = 0;  
double Help_Count_T12_Ticks = 0; 
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Double click CCU6.C and insert Code: 
 
    // Calculate The Speed Of The Motor 
    Help_Count_T12_Ticks = Help_Count_T12_Ticks + CCU6_CC60R; 
    Count_Commutation_Windows++; 
    if (Count_Commutation_Windows == 6) 
    { 
        T12_Ticks_For_1_Revolution =  Help_Count_T12_Ticks; 
        Help_Count_T12_Ticks = 0; 
        Count_Commutation_Windows = 0; 
    } 
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Information about the Resolution of CAPCOM6_Timer 12: 
 
 

 
 
 
 
Therefore: 
 
revolutions-per-minute [rpm] = (1/(T12_Ticks_For_1_Revolution * ( 6,4 * 10-6 )) * 60  
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Double click MAIN.C and change Code from: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        printf("DC Link Shunt Voltage = %5u mV                         \r",DC_Link_Current); 
        stopit=(char)toupper(ASC0_RBUF); 
    } while (stopit != 'Z'); 
} 
 
to: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        if (T12_Ticks_For_1_Revolution != 0) 
            printf("Speed = %5u [rpm], ",(unsigned 
int)(1/(T12_Ticks_For_1_Revolution*0.0000064))*60); 
        else 
            printf("Speed = 0 [rpm], "); 
        printf("DC Link Shunt Voltage = %5u mV            
\r\n",DC_Link_Current); 
        stopit=(char)toupper(ASC0_RBUF); 
    } while (stopit != 'Z'); 
} 
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Double click CCU6.C and change Code from: 
 
// The Stop_Motor() function sets the output pins in the state so 
that bridge drivers are switched off  
void Stop_Motor (void) 
{ 
  // program shadow registers with next output pattern: 
  CCU6_MCMOUTS = 0; 
  // the shadow transfer will be done here manually: 
  CCU6_MCMOUTS |= 0x8080; 
 
  Motor_Status = OFF; // Motor OFF 
} 
 
to: 
 
// The Stop_Motor() function sets the output pins in the state so 
that bridge drivers are switched off  
void Stop_Motor (void) 
{ 
  // program shadow registers with next output pattern: 
  CCU6_MCMOUTS = 0; 
  // the shadow transfer will be done here manually: 
  CCU6_MCMOUTS |= 0x8080; 
 
  Motor_Status = OFF; // Motor OFF 
 
  T12_Ticks_For_1_Revolution = 0; 
} 
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Double click MAIN.C and change Code from: 
 
    switch (select) 
    { 
        case '1': Start_Motor(); break; 
        case '2': Stop_Motor();  break; 
        case '3': printf("\r\n"), Show_Information(); break; 
    } 
 
to: 
 
    switch (select) 
    { 
        case '1': if (Motor_Status==OFF) Start_Motor(); else 
printf("\r\nMotor is already ON\r\n");  break; 
        case '2': if (Motor_Status==ON)  Stop_Motor();  else 
printf("\r\nMotor is already OFF\r\n"); break; 
        case '3': printf("\r\n"), Show_Information(); break; 
    } 
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Build Application: 
 

1.)                                                         2.) 
 
 

 
 
 
 

 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 218 V2.0, 2006-12 

Run Program: 
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9.) 
 

 
Changing The Speed Of The Motor: 

 
 
 
 

Relevant Project: 
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Register Information / Additional Information: 
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Register Information / Additional Information: 
 
 
 

 
 
 

To change the speed of the motor we will add the following functions: 
void CCU6_T13_UpdateDutyCycle(void) { … } 
void CCU6_T13_IncreaseDutyCycle(void) { … } 
void CCU6_T13_DecreaseDutyCycle(void) { … } 
 
To control the motor speed we are going to add the following function-calls 
CCU6_T13_IncreaseDutyCycle(); 
CCU6_T13_DecreaseDutyCycle(); 
into the main menu. 
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Double click MAIN.C and insert Global Variable: 
 
volatile unsigned int CCU6_T13_DutyCycle = 50; 
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Double click main.h and insert Extern Declariation of Global Variable: 
 
extern volatile unsigned int CCU6_T13_DutyCycle; 
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Double click CCU6.C and insert Code: 
 
void CCU6_T13_UpdateDutyCycle(void) 
{ 
    unsigned int help = (unsigned int)(CCU6_T13PR)/100; 
    unsigned int value = help *(unsigned int)(100-
CCU6_T13_DutyCycle); 
 
    CCU6_vLoadChannelShadowRegister(CCU6_CHANNEL_3,value); 
    CCU6_vEnableShadowTransfer(CCU6_TIMER_13); 
} 
void CCU6_T13_IncreaseDutyCycle(void) 
{ 
     if (CCU6_T13_DutyCycle < 100) 
         CCU6_T13_DutyCycle += 1; 
     CCU6_T13_UpdateDutyCycle(); 
} 
void CCU6_T13_DecreaseDutyCycle(void) 
{ 
     if (CCU6_T13_DutyCycle >= 1) 
         CCU6_T13_DutyCycle -= 1; 
     CCU6_T13_UpdateDutyCycle(); 
} 
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Double click main.h and insert Extern Declarations of Prototypes of Global Function: 
 
extern void CCU6_T13_IncreaseDutyCycle(void); 
extern void CCU6_T13_DecreaseDutyCycle(void); 
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Double click MAIN.C and change Global Variable from: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... Start_Motor();      \r\n" 
"2 ... Stop_Motor();       \r\n" 
"3 ... Show_Information(); \r\n" 
"z ... Back To Main Menu   \r\n" 
"   \r\n"; 
 
to: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... Start_Motor();                \r\n" 
"2 ... Stop_Motor();                 \r\n" 
"3 ... Show_Information();           \r\n" 
"+ ... CCU6_T13_IncreaseDutyCycle(); \r\n" 
"- ... CCU6_T13_DecreaseDutyCycle(); \r\n" 
"z ... Back To Main Menu             \r\n" 
"   \r\n"; 
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Double click MAIN.C and change Code from: 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2' && in!= '3'); 
 return in; 
} 
 
to: 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2' && in!= '3' && in != '+' && in 
!= '-'); 
 return in; 
} 
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Double click MAIN.C and change from: 
 
    switch (select) 
    { 
        case '1': if (Motor_Status==OFF) Start_Motor(); else 
printf("\r\nMotor is already ON\r\n");  break; 
        case '2': if (Motor_Status==ON)  Stop_Motor();  else 
printf("\r\nMotor is already OFF\r\n"); break; 
        case '3': printf("\r\n"), Show_Information(); break; 
    } 
 
to: 
 
    if (select == '+') select = '4'; 
    if (select == '-') select = '5'; 
 
    switch (select) 
    { 
        case '1': if (Motor_Status==OFF) Start_Motor(); else 
printf("\r\nMotor is already ON\r\n");  break; 
        case '2': if (Motor_Status==ON)  Stop_Motor();  else 
printf("\r\nMotor is already OFF\r\n"); break; 
        case '3': printf("\r\n"), Show_Information(); break; 
        case '4': CCU6_T13_IncreaseDutyCycle(), 
printf("\r\nDutyCycle = %u\r\n",CCU6_T13_DutyCycle); break; 
        case '5': CCU6_T13_DecreaseDutyCycle(), 
printf("\r\nDutyCycle = %u\r\n",CCU6_T13_DutyCycle); break; 
    } 
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Double click MAIN.C and change from: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        if (T12_Ticks_For_1_Revolution != 0) 
            printf("Speed = %5u [rpm], ",(unsigned 
int)(1/(T12_Ticks_For_1_Revolution*0.0000064))*60); 
        else 
            printf("Speed = 0 [rpm], "); 
        printf("DC Link Shunt Voltage = %5u mV            
\r\n",DC_Link_Current); 
        stopit=(char)toupper(ASC0_RBUF); 
    } while (stopit != 'Z'); 
} 
 
to: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        if (T12_Ticks_For_1_Revolution != 0) 
            printf("Speed = %5u [rpm], ",(unsigned 
int)(1/(T12_Ticks_For_1_Revolution*0.0000064))*60); 
        else 
            printf("Speed = 0 [rpm], "); 
        printf("DC Link Shunt Voltage = %5u mV, 
",DC_Link_Current); 
        printf("DutyCycle = %u\%     \r\n",CCU6_T13_DutyCycle); 
        stopit=(char)toupper(ASC0_RBUF); 
        if (ASC0_RIC_IR) 
    { 
            if (stopit == '+') CCU6_T13_IncreaseDutyCycle(); 
            if (stopit == '-') CCU6_T13_DecreaseDutyCycle(); 
            if (stopit == '1' && (Motor_Status==OFF)) 
Start_Motor(); 
            if (stopit == '2' && (Motor_Status==ON))  
Stop_Motor();   
            ASC0_RIC_IR=0; 
        } 
    } while (stopit != 'Z'); 
} 
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Double click main.h and DELETE Extern Declaration of Prototype of Global Function: 
 
extern void Commutation(void); 
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Build Application: 
 
 
       

1.)                                                         2.) 
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Run application: 
 
 
 

e.g. DutyCycle = 20 % 
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e.g. DutyCycle = 20 % 

 
 
 
revolutions  
per minute 
[rpm] 

revolutions 
per second 
[rps] 

time for  
1 revolution 
[ms] 

time for  
1 commutation window
[ms] 

commutation 
windows  
per second [] 

1000 16,67 60 10,00 100 
2000 33,33 30 5,00 200 
2280 38,00 26 4,39 228 
3000 50,00 20 3,33 300 
4000 66,67 15 2,50 400 
5000 83,33 12 2,00 500 
6000 100,00 10 1,67 600 
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e.g. DutyCycle = 20 % 
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e.g. DutyCycle = 50 % 
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e.g. DutyCycle = 50 % 

 
 
 
revolutions  
per minute 
[rpm] 

revolutions 
per second 
[rps] 

time for  
1 revolution 
[ms] 

time for  
1 commutation window
[ms] 

commutation 
windows  
per second [] 

1000 16,67 60 10,00 100 
2000 33,33 30 5,00 200 
3000 50,00 20 3,33 300 
4000 66,67 15 2,50 400 
4380 73,00 13,699 2,28 438 
5000 83,33 12 2,00 500 
6000 100,00 10 1,67 600 
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e.g. DutyCycle = 50 % 
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e.g. DutyCycle = 80 % 

 
 
 

 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 242 V2.0, 2006-12 

 
e.g. DutyCycle = 80 % 

 
 
 
revolutions  
per minute 
[rpm] 

revolutions 
per second 
[rps] 

time for  
1 revolution 
[ms] 

time for  
1 commutation window
[ms] 

commutation 
windows  
per second [] 

1000 16,67 60 10,00 100 
2000 33,33 30 5,00 200 
3000 50,00 20 3,33 300 
4000 66,67 15 2,50 400 
5000 83,33 12 2,00 500 
5040 84,00 11,90 1,98 504 
6000 100,00 10 1,67 600 
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e.g. DutyCycle = 80 % 
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10.) 
 

 
Changing  

The Running Direction Of The Motor: 
 
 
 

Relevant Project: 
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Register Information / Additional Information:  

 
 

 
 
 

// ROTATE RIGHT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateRight[]   = { 000,  015,  023,  031,  046,  054,  062 }; 
 
// ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateRight[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 
 
 

 
 

// ROTATE LEFT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateLeft[]   = { 000,  013,  026,  032,  045,  051,  064 }; 
 
// ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateLeft[] = {0x00, 0x23, 0x38, 0x0B, 0x0E, 0x2C, 0x32,}; 
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// ROTATE RIGHT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateRight[]   = { 000,  015,  023,  031,  046,  054,  062 }; 

 
 
 

 

00Ö0,  01Ö5,  02Ö3,  03Ö1,  04Ö6,  05Ö4,  06Ö2 
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// ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateRight[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 

 
 

 
      [110010b] [101100b] [001110b] [001011b] [111000b] [100011b]         
 

 
 

{0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 
[0]   [1]   [2]   [3]   [4]   [5]   [6] 

 
 
 
 
 
 
 
 

 
 

OutputPatt[index] 
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// ROTATE LEFT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateLeft[]   = { 000,  013,  026,  032,  045,  051,  064 }; 
 
 
 

00Ö0,  01Ö3,  02Ö6,  03Ö2,  04Ö5,  05Ö1,  06Ö4 
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// ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateLeft[] = {0x00, 0x23, 0x38, 0x0B, 0x0E, 0x2C, 0x32,}; 
 
 
 
      [110010b] [101100b] [001110b] [001011b] [111000b] [100011b]         
 

 
 

0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23, 0x00 
 [6]   [5]   [4]   [3]   [2]   [1]  [0]    
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Double click MAIN.C and change Definition of Global Variable from: 
 
// State-Transition-Table - next hall state [octal number system]  
const unsigned char HallPatt[]   = { 000,  015,  023,  031,  046,  054,  062 }; 
 
to: 
 
// State-Transition-Table - next hall state [octal number system] – default: ROTATE RIGHT 
unsigned char HallPatt[]   = { 000,  015,  023,  031,  046,  054,  062 }; 
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Double click MAIN.C and change Definition of Global Variable from: 
 
// State-Transition-Table - next output pattern (Hex) 
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 
 
to: 
 
// State-Transition-Table - next output pattern (Hex)  – default: ROTATE RIGHT 
unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23}; 
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Double click MAIN.C and insert Definition of Global Variables: 
 
// ROTATE RIGHT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateRight[]   = { 000,  015,  023,  031,  046,  054,  062 }; 
 
// ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateRight[] = { 0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23 }; 
 
// ROTATE LEFT: State-Transition-Table - next hall state [octal number system] 
const unsigned char HallPatt_RotateLeft[]   = { 000,  013,  026,  032,  045,  051,  064 }; 
 
// ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex) 
const unsigned char OutputPatt_RotateLeft[] = { 0x00, 0x23, 0x38, 0x0B, 0x0E, 0x2C, 0x32 }; 
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Double click main.h and change Declaration of Global Variables from: 
 
// State-Transition-Table - next hall state [octal number system] 
extern const unsigned char HallPatt[]; 
 
// State-Transition-Table - next output pattern (Hex) 
extern const unsigned char OutputPatt[]; 
 
to: 
 
// State-Transition-Table - next hall state [octal number system] 
extern unsigned char HallPatt[]; 
 
// State-Transition-Table - next output pattern (Hex) 
extern unsigned char OutputPatt[]; 
 

 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 254 V2.0, 2006-12 

 
Double click MAIN.C and insert Definition of Global Variable: 
 
// Motor_Direction = 'l' -> Direction = left 
// Motor_Direction = 'r' -> Direction = right = DEFAULT 
volatile unsigned int Motor_Direction = 'r'; 
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Double click main.h and insert Declaration of Global Variable: 
 
// Motor_Direction = 'l' -> Direction = left 
// Motor_Direction = 'r' -> Direction = right = DEFAULT 
extern volatile unsigned int Motor_Direction; 
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Double click MAIN.C and change Global Variable menu from: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... Start_Motor();                \r\n" 
"2 ... Stop_Motor();                 \r\n" 
"3 ... Show_Information();           \r\n" 
"+ ... CCU6_T13_IncreaseDutyCycle(); \r\n" 
"- ... CCU6_T13_DecreaseDutyCycle(); \r\n" 
"z ... Back To Main Menu             \r\n" 
"   \r\n"; 
 
to: 
 
char menu[] =  
"\r\n\n\n\n" 
"1 ... Start_Motor();                          \r\n" 
"2 ... Stop_Motor();                           \r\n" 
"3 ... Show_Information();                     \r\n" 
"+ ... CCU6_T13_IncreaseDutyCycle();           \r\n" 
"- ... CCU6_T13_DecreaseDutyCycle();           \r\n" 
"l ... Direction Of Rotation = LEFT            \r\n" 
"r ... Direction Of Rotation = RIGHT (default) \r\n" 
"z ... Back To Main Menu                       \r\n" 
"   \r\n"; 
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Double click MAIN.C and change Fuction input from: 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2' && in!= '3' && in != '+' && in != '-'); 
 return in; 
} 
 
to: 
 
char input (void) 
{ 
 char in=' '; 
   do 
 { 
  printf(question); 
   while (!ASC0_RIC_IR); 
   ASC0_RIC_IR=0;  
   in = (char)ASC0_RBUF; 
 }while (in!='1' && in!= '2' && in!= '3' && in != '+' && in != '-' && in != 'l'  && in != 'r'); 
 return in; 
} 
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Double click MAIN.C and insert Code: 
 
  if (select == 'l') select = '6'; //Rotate-Left 
  if (select == 'r') select = '7'; //Rotate-Right 
 
 

 
 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 261 V2.0, 2006-12 

Double click MAIN.C and insert Code: 
 
case '6': if (Motor_Direction=='r') Change_Direction_to_LEFT();  else printf("\r\nDirection is 
already LEFT\r\n");  break; 
case '7': if (Motor_Direction=='l') Change_Direction_to_RIGHT(); else printf("\r\nDirection is 
already RIGHT\r\n"); break; 
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Double click MAIN.C and insert Code: 
 
 
void Change_Direction_to_LEFT(void) 
{ 
    int index=0; 
    Motor_Direction='l'; 
    if (Motor_Status==ON) 
    { 
        Stop_Motor(); 
        for (index=0; index <=6; index++) 
        { 
             HallPatt[index] = HallPatt_RotateLeft[index]; 
             OutputPatt[index] = OutputPatt_RotateLeft[index]; 
        } 
        RS232_wait=4; // wait 4 seconds 
        while(RS232_wait); 
        Start_Motor(); 
    } 
    else 
    { 
     for (index=0; index <=6; index++) 
        { 
             HallPatt[index] = HallPatt_RotateLeft[index]; 
             OutputPatt[index] = OutputPatt_RotateLeft[index]; 
        } 
    } 
} 
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Double click MAIN.C and insert Code: 
 
 
void Change_Direction_to_RIGHT(void) 
{ 
    int index=0; 
 Motor_Direction='r'; 
    if (Motor_Status==ON) 
    { 
        Stop_Motor(); 
        for (index=0; index <=6; index++) 
        { 
             HallPatt[index] = HallPatt_RotateRight[index]; 
             OutputPatt[index] = OutputPatt_RotateRight[index]; 
        } 
        RS232_wait=4; // wait 4 seconds 
        while(RS232_wait); 
        Start_Motor(); 
    } 
    else 
    { 
     for (index=0; index <=6; index++) 
        { 
             HallPatt[index] = HallPatt_RotateRight[index]; 
             OutputPatt[index] = OutputPatt_RotateRight[index]; 
        } 
    } 
} 
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Double click MAIN.C and change Code from: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
        if (T12_Ticks_For_1_Revolution != 0) 
            printf("Speed = %5u [rpm], ",(unsigned 
int)(1/(T12_Ticks_For_1_Revolution*0.0000064))*60); 
        else 
            printf("Speed = 0 [rpm], "); 
        printf("DC Link Shunt Voltage = %5u mV, 
",DC_Link_Current); 
        printf("DutyCycle = %u\%     \r\n",CCU6_T13_DutyCycle); 
        stopit=(char)toupper(ASC0_RBUF); 
        if (ASC0_RIC_IR) 
    { 
            if (stopit == '+') CCU6_T13_IncreaseDutyCycle(); 
            if (stopit == '-') CCU6_T13_DecreaseDutyCycle(); 
            if (stopit == '1' && (Motor_Status==OFF)) 
Start_Motor(); 
            if (stopit == '2' && (Motor_Status==ON))  
Stop_Motor();   
            ASC0_RIC_IR=0; 
        } 
    } while (stopit != 'Z'); 
} 
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to: 
 
void Show_Information(void) 
{ 
    char stopit; 
 
    do 
    { 
     if (Motor_Direction=='r') 
            printf("way= RIGHT, "); 
        else 
            printf("way= LEFT,  "); 
 
        if (T12_Ticks_For_1_Revolution != 0) 
            printf("Speed= %5u [rpm], ",(unsigned 
int)(1/(T12_Ticks_For_1_Revolution*0.0000064))*60); 
        else 
            printf("Speed= 0 [rpm], "); 
        printf("Shunt Voltage= %5u mV, ",DC_Link_Current); 
        printf("DutyCycle= %u\%     \r\n",CCU6_T13_DutyCycle); 
        stopit=(char)toupper(ASC0_RBUF); 
        if (ASC0_RIC_IR) 
    { 
        if (stopit == 'L') Change_Direction_to_LEFT(); 
            if (stopit == 'R') Change_Direction_to_RIGHT(); 
            if (stopit == '+') CCU6_T13_IncreaseDutyCycle(); 
            if (stopit == '-') CCU6_T13_DecreaseDutyCycle(); 
            if (stopit == '1' && (Motor_Status==OFF)) 
Start_Motor(); 
            if (stopit == '2' && (Motor_Status==ON))  
Stop_Motor();   
            ASC0_RIC_IR=0; 
        } 
    } while (stopit != 'Z'); 
} 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 268 V2.0, 2006-12 

 
 
 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 269 V2.0, 2006-12 

Build Application: 
 
 
       

1.)                                                         2.) 
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And have fun: 
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11.) 
 

 
A Spot Of Information About: 

 
Using three  
BTS 7960  

[high current half bridge (for motor drive 
applications) containing one highside and 

one lowside switch with driver]  
as a B6 Bridge: 
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Product Summary: 
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Block Diagram: 
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Terms: 
 
 

 
 
 
 
CAPCOM6 Outputs BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs) 
CC60 IN (high/low-activated)   
COUT60 INH (Inhibit)   
CC61  IN (high/low-activated)  
COUT61  INH (Inhibit)  
CC62   IN (high/low-activated) 
COUT62   INH (Inhibit) 



 AP16109 
BLDC-Motor "Cookery-Book" 

 
  

Application Note 275 V2.0, 2006-12 

 
 
Pin Definitions and Functions: 
 
 

 
 
 
 
CAPCOM6 Outputs BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs) 
CC60 IN (high/low-activated)   
COUT60 INH (Inhibit)   
CC61  IN (high/low-activated)  
COUT61  INH (Inhibit)  
CC62   IN (high/low-activated) 
COUT62   INH (Inhibit) 
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Note: 
For further information, please refer to the BTS 7960 Data Sheet: 
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Schematic: 
 

 

BLDC-Motor 

BTS 7960 #1BTS 7960 #2BTS 7960 #3 
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CAPCOM6 Outputs BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs) 
CC60 IN (high/low-activated)   
COUT60 INH (Inhibit)   
CC61  IN (high/low-activated)  
COUT61  INH (Inhibit)  
CC62   IN (high/low-activated) 
COUT62   INH (Inhibit) 
 
 
 
 
 
Note: 
For further information, please refer to the 3-Phase Motor Driver BTS 7960 User Manual. 
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Board: 

 
 

CAPCOM6 Outputs BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs) 
CC60 IN (high/low-activated)   
COUT60 INH (Inhibit)   
CC61  IN (high/low-activated)  
COUT61  INH (Inhibit)  
CC62   IN (high/low-activated) 
COUT62   INH (Inhibit) 
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12.) Thanks To 

 
 

Ursula, Arno, Christian, Robert and Ronny for their support. 
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13.) Feedback (XC164CM+BLDC): 
Your opinion, suggestions and/or criticisms: 

 
 

Contact Details (this section may remain empty should you wish to offer 
feedback anonymously): 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
If you have any suggestions please send this sheet back to: 
 
email: mcdocu.comments@infineon.com 
FAX: +43 (0) 4242 3020 5783 
 

   
Your suggestions: 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
 
______________________________________________________ 
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