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AN205062 

F²MC-8FX Family MB95200H/210H Series Capacitance Touch Sensor 

Associated Part Family: MB95200H/210H Series 
  

This Application Note describes Cypress TSC solution, and explains how to use TSC library and TSC GUI.  
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1 Introduction 

This application note describes Cypress TSC solution, and describes how to use TSC library and TSC GUI. 

Section 2 explains the working principles of TSC solution. 

Section 3 explains how to use TSC library. 

Section 4 explains LIB usage notice. 

Section 5 explains how to use TSC GUI.  
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2 Cypress Capacitance Touch Sensor Solution 

This section introduces working principles of TSC solution. 

The theory of capacitance touch sensor is to check capacitance increment. As follows, when finger not touch the 
C = Cp, when touching the C = Cp +Cғ, and the increment is ΔC = Cғ. 

Figure 2-1. Capacitance Touch Sensor Theory 

 

 

According to the characteristics of capacitor, the deposited charge of capacitor increases along with the increase of 
capacitance. Cypress uses A/D+GPIO method to check the capacitance change. The method includes the following 
steps: GPIO output ‘H’, duration 20us, then GPIO input and A/D sampling.  
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Figure 2-2. Operation Flowchart 

 

Figure 2-3. Hardware Connection 

 

 

During GPIO input, the voltage when C sensor is touched is higher than the case when it is not touched.  
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Figure 2-4. Sketch Map 

 

3 Library 

This section introduces how to use TSC library. 

Basing on MB95F204K, Cypress designs a 4-buttons TSC solution which provides a library for user to use and a TSC 
GUI to test.  

3.1 Library Functions 

The library has 12 functions which are listed as follow.  

Table 3-1. Functions 

Function Name Function 

void TSC_init(void) Initialize TSC  

void button1_init(unsigned int threshold) Set button1 threshold 

void button2_init(unsigned int threshold) Set button2 threshold 

void button3_init(unsigned int threshold) Set button3 threshold 

void button4_init(unsigned int threshold) Set button4 threshold 

void UART_init(void) Initialize and start serial port 

void TBT_init(void) Initialize and start Timebase Timer 

unsigned char Get_Data(void) Get check data 

void Transmit(void) Transmit data 
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Function Name Function 

unsigned char get_mode(void) Get sensor mode 

void set_mode(unsigned char set_mode) Set sensor mode 

void clear_check_data(void) Clear check data 

 

 void TSC_init(void) 

Table 3-2. TSC_init 

Function Name TSC_init 

Description Initialize IO which connect sensor, and 
initialize A/D. 

Input None 

Return None 

 

 void button1_init(unsigned int threshold) 

Table 3-3. button1_init 

Function Name button1_init 

Description Set button1 threshold 

Input threshold: threshold value, and the type data 
from 1000 to 1120 

Return None 

 

 void button2_init(unsigned int threshold) 

Table 3-4. button2_init 

Function Name button2_init 

Description Set button2 threshold 

Input threshold: threshold value, and the type data 
from 1000 to 1120 

Return None 

 

 void button3_init(unsigned int threshold) 

Table 3-5. button3_init 

Function Name button3_init 

Description Set button3 threshold 

Input threshold: threshold value, and the type data 
from 1000 to 1120 

Return None 
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 void button4_init(unsigned int threshold) 

Table 3-6. button4_init 

Function Name button4_init 

Description Set button4 threshold 

Input threshold: threshold value, and the normal 
value from 1000 to 1120 

Return None 

 void UART_init(void) 

Table 3-7. UART_init 

Function Name UART_init 

Description Initialize and start serial port, the data length 
is 8-bit, stop bit length is 1-bit, parity is even 
parity, and the baud rate is 115200. 

Input None 

Return None 

 void TBT_init(void) 

Table 3-8. TBT_init 

Function Name TBT_init 

Description Initialize and start Timebase Timer, the 
interval time is 2¹² x 1/FCRH  

Input None 

Return None 

 void Transmit(void) 

Table 3-9. Transmit 

Function Name Transmit 

Description Transmit check data to TSC GUI 

Input None 

Return None  

 unsigned char get_mode(void) 

Table 3-10. get_mode 

Function Name get_mode 

Description Get current check mode 

Input None 

Return Return check mode: 

0: highest mode, this mode only returns 

sensor number which the maximum increment 
of voltage and over threshold.  

1: normal mode, this mode return all over 

threshold sensor.  

2: slippage mode, this mode checks slippage 
direction, right or left. 
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 unsigned char Get_Data(void) 

Table 3-11: Get_Data 

Function Name Get_Data 

Description Get check data 

Input None 

Return Return sensor number or slippage direction. 
The returned value varies with the mode.  

highest mode:  

1->button1,  

2->button2,  

3->button3,  

4->button4,  

0-> no button.  

normal mode:  

bit0-> button1,  

bit1-> button2,  

bit2-> button3,  

bit3-> button4,  

1: touching,  

0: not touch.  

slippage mode:  

1: right,  

2: left,  

0: checking. 

 void set_mode(unsigned char set_mode) 

Table 3-12. set_mode 

Function Name set_mode 

Description Set current check mode 

Input Set mode:  

0: highest mode, this mode only returns 

sensor number which the maximum increment 
of voltage and over threshold.  

1: normal mode, this mode return all over 
threshold sensor.  

2: slippage mode, this mode checks slippage 
direction, right or left. 

Return None 
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 void clear_check_data(void) 

Table 3-13. clear_check_data 

Function Name clear_check_data 

Description Clear check data when checking 

Input None 

Return None 

3.2 Cypress TSC Performance 

Table 3-14. Performance 

 Resource Amount Description 

ROM 1272 Byte ROM space:  

If just need support 1 sensor, ROM of lib can be reduced to: 300 Byte  

If just need support 2 sensors, ROM of lib can be reduced to: 960 Byte 

If just need support 3 sensors, ROM of lib can be reduced to: 1120 Byte 

If need support 4 sensors, ROM of Lib is: 1272 Byte 

RAM 36 Byte RAM space: 

If just need support 1 sensor, RAM of lib can be reduced to: 11 Byte  

If just need support 2 sensors, RAM of lib can be reduced to: 26 Byte  

If just need support 3 sensors, RAM of lib can be reduced to: 31 Byte 

If need support 4 sensors, RAM of Lib is: 36 Byte 

IO Port 4 P00~P02,P03 

A/D 4 Channel 1,2,3,6(P00~P02,P03) 

Timer 1 Timebase Timer 

Serial Port 1 Serial Port(P04,P05),only use in check threshold mode 

Machine Clock >=8M  

Scan 1 Key 2 ms  
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3.3 How to Add Cypress TSC.lib 

3.3.1  Add C ypress  TSC.l ib to  User’s Project  

1. In Softune, right click Include Files and select Add member to folder > File from the shortcut menu. 

Figure 3-1. Select File 
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2. The TSC.lib can’t be found in window of Add Member. 

Figure 3-2. open Add Member Window 

 

 
3. In Add Member window, select ALL Files from Files of Type, and then you will find the TSC.lib. 

Figure 3-3. Select File Type 
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4. Then the TSC.lib could be found. 

Figure 3-4. Show TSC.lib 

 

 
5. Double click TSC.lib, and the TSC.lib will be added to Source Files. 

Figure 3-5. Add TSC.lib 
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3.3.2  Add "#include ‘TSC.h ’"  in c Fi le  

1. Add "#include ‘TSC.h’" in c file, such as in "main.c ". 

Figure 3-6. Add “#include “TSC.h "” in “main.c” 

 

 

2. Compile the whole project, "TSC.h" will link TSC.lib to c file, so that user program can use API functions in 

TSC.lib. 

Figure 3-7: ‘#include ‘TSC.h’’ is Added Successfully 
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3.4 How to use Cypress TSC.lib 

Using the library needs following step. First, initialize TSC main function, threshold and Timebase Timer. If need to 
get the threshold, the UART needs to be initialized. Second, use function “Get_data()” to get the check data. 
Timebase Timer interrupt checks sensor function, and UART transmits the check data to TSC GUI.   

 Connect TSC GUI software flowchart 

Figure 3-8. Get Threshold with GUI Flowchart 
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 Not connect TSC GUI software flowchart 

Figure 3-9. Working Flowchart 

 

4 LIB Usage Notice 

This section introduces LIB usage notice. 

  Machine clock 

The machine clock should be set to 8M or above. If the machine clock is less than 8M, the sensor response is slow. 

 Interrupt 

This solution needs to use Timebase Timer interrupt to check sensor, and the interval time is 512us. It is unnecessary 
to use UART if the threshold is not gotten or tested with TSC GUI, and the interrupt setting in “vector.c” is as 

following: 
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#include "mb95200.h" 

#include "TSC.h" 

… 

void InitIrqLevels(void) 

{ 

… 

      #ifdef enableUART 

       ILR2 = 0xfd;     //  IRQ8:  LIN-UART (transmission) 

                        //  IRQ9:  8/16-bit PPG ch1 (lower) | 

UART/SIO ch1 

                        //  IRQ10: 8/16-bit PPG ch1 (upper) | I2C 

ch1 

                        //  IRQ11: 16-bit reload timer ch0 

      #else 

 ILR2 = 0xff;      //  IRQ8:  LIN-UART (transmission) 

                        //  IRQ9:  8/16-bit PPG ch1 (lower) | 

UART/SIO ch1 

                        //  IRQ10: 8/16-bit PPG ch1 (upper) | I2C 

ch1 

                        //  IRQ11: 16-bit reload timer ch0 

     #endif 

…                           

       ILR4 = 0xbf;    //  IRQ16: 16-bit reload timer ch1 | I2C ch0 

                        //  IRQ17: 16-bit PPG ch1 

                        //  IRQ18: 10-biat A/D-converter 

                        //  IRQ19: Timebase timer 

.. 

} 

… 

#ifdef enableUART 

__interrupt void UART_T (void); 

#endif 

__interrupt void TBT (void); 

.. 

#ifdef enableUART                                       

#pragma intvect UART_T 8   //  IRQ8:  LIN-UART (transmission)        

#else 

#pragma intvect DefaultIRQHandler 8   //  IRQ8:  LIN-UART (transmission) 

       

#endif… 

#pragma intvect TBT   19    //  IRQ19: Timebase timer 

… 
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 Mode 

When slippage mode is selected, the check data will be cleared during checking. Use “clear_check_data” function to 
clear check data. 

 Button number 

The corresponding relationship between button number and pins are as follows. 

Button1-P00, Button2-P01, Button3-P02, Button4-P05, 

 Sample code 

For more operation please refer to Appendix: Sample Code. 

5 TSC GUI 

This section introduces how to use TSC library. 

5.1 Overview 

The hardware needs to use Serial Port to connect PC with TSC board, as follows:  

Figure 5-1. GUI Connects TSC Board 

 

                                                    

 

TSC GUI is used to get and test threshold. It includes four files, as shown in Figure 5-2 

Figure 5-2. GUI Software 
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5.2 Open Software 

Double click TSC GUI.exe to open the software, and the software includes 4 parts, Menu Bar, Check module, Test 

module and Graph module, as following:  

Menu Bar: this module ‘Fileexit’, ‘Toolslanguage’, ‘Helphelp’; ‘Helpabout’. 

Check: this module includes ‘Button Select’, ‘Mode’, ‘Max/Min Data’, ‘Check Status’, ‘Current Data’ and ‘Start’ Button. 

Test: this module includes ‘Mode’, ‘Threshold’, ‘Test Result’, ‘Test Status’, ‘Current Data’, and ‘Start’ Button. 

Graph: this module includes ‘Button Select’ and graph display area. 

The main interface is shown as follow: 

Figure 5-3. TSC GUI Interface 
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5.3 Check Threshold 

5.3.1  Overview 

1. Button Select: This item is used to select which button to check. It has 16 options: “button 1” to “button 16”. 

2. Mode: This item is used to set current check mode, it include 2 modes, “Not Touch”, “Touching”. 

3. Current Data: This item displays current data. 

4. Check Status: This item displays current status, “checking” or “stop”. 

5. Max/Min Data: This item displays max data and min data when check is stopped. 

6. Get Threshold: Get the threshold.  

7. Start/Stop: Clicking this item can start or stop check. 

Figure 5-4. Check Main Interface 
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5.3.2  Check Star t  

Select the button to be checked from Button Select field and select the right mode from Mode field. Click Start, and 
the button text changes to Stop. The button will be checked for a moment. 

Figure 5-5. Check Start 
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5.3.3  Checking  

In this status, all the fields in GUI Check Module cannot be operated except ‘Stop’. If Touching is selected in Mode, 

the sensor should be kept in touching state.  

Figure 5-6. Checking 
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5.3.4  Check Stop 

Click Stop button to stop check, and the button text changes to Start. The max data and min data are generated in 
Max/Min Data field. 

Figure 5-7. Check Stop 
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5.3.5  Calculate Threshold  

When Not Touch and Touching statuses are all checked, click Get Threshold button to calculate the threshold. 

Figure 5-8. Calculate Threshold 
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5.4 Test Threshold 

5.4.1  Overview 

1.  Mode: This item is used to set current test mode, it include 3 modes, “Not Touch”, “Touching”. 

2. Test Status: This item displays current status, “checking” or “stop”. 

3. Threshold: This item sets the threshold to be tested. 

4. Current Data: This item displays current data. 

5. Test Result: This item displays test result, “pass” and “not pass”. 

6. More Information: Display more information on test. 

7. Start/Stop: Clicking this item can start or stop test. 

Figure 5-9. Test Main Interface 
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5.4.2  Test Start  

Select a mode from Mode field, select the button to be tested in Current Data field, and input the threshold in 
Threshold field. If the threshold is already gotten in check module, it will be automatically displayed in Threshold 
field. Click OK to submit the threshold. 

Figure 5-10. Test Start 
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5.4.3  Testing  

Figure 5-11. Testing 
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5.4.4  Test Stop 

Click Stop to stop test, and the current button test result will be displayed in Test Result. Click More Information to 

display all button test results. 

Figure 5-12. Test Result 
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5.5 Graph 

5.5.1  Overview 

1. Button Select: This item is used to select which button to display. It has 16 items, “button 1” to “button 16”. 

5.5.2  Graph 

This module displays A/D sampling data graph. Select the button to be displayed from Button Select field. 

Figure 5-13. Graph 

 

6 Additional Information 

Please contact your local support team for any technical question. 
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A Appendix 

A.1 Sample Code   

Project Name: TSC 

Function: TSC 
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