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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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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 +Cr, and the increment is AC = Cr.
Figure 2-1. Capacitance Touch Sensor Theory

Ce

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

GPIO input

A
Switch to A/D
and sampling

Figure 2-3. Hardware Connection

AD e ()

—C1 C SENSOR
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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

Check Point

Touching

3 Library

This section introduces how to use TSC

Basing on MB95F204K, Cypress design
GUI to test.

3.1 Library Functions

library.
s a 4-buttons TSC solution which provides a library for user to use and a TSC

The library has 12 functions which are listed as follow.

Table 3-1. Functions

Function Name

Function

void TSC_init(void)

Initialize TSC

void buttonl_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

Www.Cypress.com

Document No. 002-05062 Rev.*A



Embedded in Tomorrow™

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

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
B void TSC_init(void)
Table 3-2. TSC_init
Function Name TSC_init
Description Initialize 10 which connect sensor, and
initialize A/D.
Input None
Return None
B void button1_init(unsigned int threshold)
Table 3-3. buttonl_init
Function Name buttonl_init
Description Set button1 threshold
Input threshold: threshold value, and the type data
from 1000 to 1120
Return None
B 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
B 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
WWW.Cypress.com Document No. 002-05062 Rev.*A 5
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B 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
B 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
B 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
B void Transmit(void)
Table 3-9. Transmit
Function Name Transmit
Description Transmit check data to TSC GUI
Input None
Return None
B 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.

Www.Cypress.com
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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->buttonl,
2->button2,
3->button3,
4->putton4,

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

Www.Cypress.com
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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
10 Port 4 P00~P02,P03
A/ID 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 2ms
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3.3
3.3.1

How to Add Cypress TSC.lib

Add Cypress TSC.lib to User’
1.

s Project

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

Figure 3-1. Select File

#= SOFTUNE Workbench - TSC - [Main.c]

:| File Edit Wiew Project Debug Setup ‘Window Help

I d 634 e S R 51

D@ »[[ef ofc| & [ 2] 22 A2 22 2
- E Workspace'T3C' { ) ) ) . | L
- B TsC.lib - "TSC.pri" [D 1|7
=423 Source Files 2|-File: main.c|
Main.c 3|-Author: Ivan Xiao|
[ mbos200.asm 4|-pate: 20180408,
B startup.asm 5|-Function: For TSC|
veckars.c 6
Dmatenewfmder | #include "mh95zll?a.n"¢
Add Member ta Folder SC-h "I‘
o Directary...  )ar num_data = 8,rdata,led = 8;)
luoid)
Make {4
Build " osYee - 03
~  EIC38 = 6x50;)
Delete “  Buttoni_init(1085);]
Property... & .
. Button2_init(1886);)
17
1si Button3 init{1090);)
19
28|"  Buttoni_init(1891);)
21
22 J‘r TSC_init ():/
23|
24 UART_init();|
25|
26|°  TBT_init();|
27|"  //TBTC = Bx42;)
28|}
291l
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2. The TSC.lib can’t be found in window of Add Member.

= Workspace'TSC'
- T5Clib - "TSC.pri" [D
=23 Source Files
Main.c
[ mbas200,asm
@ skartup,asm
weckars,c
. (3 e ]
-1-28 Dependencies
[0 mbesz00.h
[ TsCh
Debug

Figure 3-2. open Add Member Window

t . . . . . . .

1|7 1
2|-File: main.c)

3|-Author: Ivan Xiao)

4|-Date: 28100408,

%|-Function: For TSC)

6 "
7| #include "mh952l]l].h",l,

8|#include “TSC.h")

2|unsigned char num_data = @,rdata,led = B;,L

18|void init (void))

1[4

12|" svee = 8;)

12| EIC20 - 8x50;)

14" Button1_init{1885);

15 f L. Add Member. @
16 Button2_init{1886)

17 Jf Look in: |l’f} B[] j E’F v

18 Button3_init(189a)

19 ¢ [Z] Main.c

28" Buttond_init{1891) £ mbo5200.25m

21 ¢, @startup.asm

22(*  TSC_init ():) [£] Tsc.c

23 ¢, [Z] vectors.c

24" UART_init();)

25|

26" TBT_init();)

27" FFTBTC = Bx42;

283 ¢ File name: [
29

3gi Files of type: |SourceFiIe[".c;".asm] j Cancel
Bl

32| interrupt void E_INT| MemTpe  |Automati =]

33 i‘l’ ) Inzertion Folder: |"TSEI"Inc:IudeFiIes j

34 unsigned char temp

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

== L L 1 L 1 P PR ene T ] e E=S P | | 1 | 1 | 1 1 1 | 1

= ‘Workspace'TSC

t . . . . . . .

=B TsC.lib - "TSC.pri" [D 1|7 1
-1 Source Files 2|(-File: main.c)
[ Main.c 3|-Author: Tvan Xiao)
[ mbo5200.asm 4|-Date: 201084868,
[\ startup.asm 5|-Function: For TSC)
weckors.o & f‘l’
+- [0 [include Files| 7|#include “mb95288.h")
—I-&& Dependenries 8|#include "TSC.h")
bl mb35200.h 9|unsigned char num_data = @,rdata,led = 8;)
[ TSC.h 16|void init (uoid))
¥ ebug 11 {i,
12" svec = @;)
13" EIC30 = 8x508;)
14" Buttoni_init{1885);
15 i L. Add Member @
16 Button2_init{1886)
17 l; Laok jn: |l’f} I j o
18|°  Button3_init(1090)
19 ¢ @ Main.c
28|*  Buttonk_init(1891)) [ mbasz00.asm
21 \l, [Z] startup.asm
22(°  TsC_init ();) [ T5C.c
23 \l, [Z] vectors.c
28" UART_init();)
25|}
26(%  TBT_init();)
27|*  //TBTC = 0x42;)
283 Filz name: |
29
38 1 Files of bype: Cancel |
a1
32|__interrupt void E_IHN Mem. Type:
33 i\lr A ] Inzertion Folder: |"TSE"IncIude Files j
34 unsigned char tem
35| if{qet mode{) == B8)]
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4. Then the TSC.lib could be found.

Figure 3-4. Show TSC.lib

- Workspace'TSC' { ) , . . | \ \
- B Tsclib - "TSC.pri® [D 117 I
=44 Saurce Files 2|-File: nain.c),
Main.c 3(-Author: Ivan Xiao)
[ mbas200.asm u|-Date: 201086408,
[ startup.asm 5(-Function: For TSC)
yectars.c 6 f‘l’
+-(_1[inchude Files| 7|#include “mb95200.h")
-1-&8 Dependencies 8[#include “TSC.h")
[l mbg5200.h 9|unsigned char num_data = 8,rdata,led = l];,l(
[ T3Ch 18[void init (void)
Debug 11 {,l(
12(~  svce = @)
13 EIC28 = 8x50;)
14" Button1_init{1885);
154 . Add Member [E
16 Button2_init(1886) :
17 \lr Look jn: ||f) Bl j £ E-
18|° Button3_init{1898)
19|} ] Main.c [
28(" Buttonh_init(1l391) @meSZDD.asm =| weckors.c
24|} [£] mbgs200.h
22(" TSC_init ();‘l, (2] startup.asm
23|/ [E 15¢.c
28| UART_init{);| [E] 15C.h
25|
26" TBT_init();|
27 7/TBTC = Bxu2;)
28| Fiepanes |
29
k]:] \ilr Files of type: ﬂl
3 -
32 _1nterrupt void E_IN e Tpe: |Automatic [
33i i Insertion Folder: |"TSE"|ncIudeFiIes ;]
34 unsigned char tem,
35|°  if{get_mode() == 8))
5. Double click TSC.lib, and the TSC.lib will be added to Source Files.
Figure 3-5. Add TSC.lib
—l 1= L L 1 L [ TN ) e B S B L —— | L 1 L 1 L 1 L 1 L 1
- E ‘Workspace'75C" { . . L L L L L
-8 TSClib - "TSC.pri" [D 1|7 T
=3 Source Files 2|-File: main.c)
3|-Author: Ivan Xiao)
[ mbo5200.asm y|-pate: 20100408,
[ startup.asm 5|-Function: For TSC)
veckaors.c & f~lr
=3 Inchude Files 7|#include "mb952@8.H"
@ Tsclib 8|#include "TSC.h"
=448 Dependencies 9|unsigned char num_data = 8,rdata,led = 8;)
[ mb35200.h 10|void init (void))
[ T5C.h 11|}
Debug 12(°  syee = 83
13" EIC38 = 8x58;)
14" Button1_init(1 [185);,1,
15|}
16| Button2_init(1 [186);\[,
17|
18| Button3_init(1098);)
19
2@8(%  Buttonuy_init(1891);)
21|
22| TSC_init ();
23|
24(%  UART_init() ;)
25|,
26| TBT_init();|
27|"  //TBIC = 6x42;)

Www.Ccypress.com
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3.3.2 Add "#include ‘TSC.h’" in c File
1. Add"#include ‘TSC.h’"incfile, such asin"main.c".

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

&= SOFTUNE Workbench - TSC - [Main.c]

T File Edit Wiew Project Debug Setup  Window Help

[Bleleol B Bow =|2EE) | S8 ~
D@ |58 ofc| &b [z B 2]
- Workspace TSC' t ) ) L i L !
-- B 15Clib - "TSC.prj" [D 1|7
=13 source Files 2|-File: main.c)
Main.c 3|-fAuthor: Ivan Xiao)
[B] mb95200.asm 4|-pate: 20100408
[ startup.asm C|-Function: For TS[:\lr
veckors.c 6
=42 Inchude Files 7 |#include "mb952808.h"
[ TsC.lib 8|#include “TSC.h"}
- &8 Dependencies 9|unsigned char num_data = B8,rdata,led = B;)
[l mb9s200.h 10|void init (void)|
Debug 114
12| sycc = 8;)
13| EIC30 = Bx50;|
14" Buttl:ln1_init(1l385);\l,
15|
141%  Ruttan? dinitr1ARAEY -]

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

g2 SOFTUNE Workbench, - TSC - [Main.c]

") File Edit View Project Debug Setup  Window Help
B¢l B 2olw| =lE=)] | S8 =1 e

D||@| &2 ofc| &% |2 22| A2 22 22
- orkspace'T5C 1 . . | . | L 1
-1-[8 T5C.lib - “T5C.pri" [D 1 ]
=43 Source Files 2|-File: main.c
Main. ¢ 3|-fAuthor: Ivan Xiao}
[{) mbosz00,asm 4|-Date: 26108408/
B startup.asm t|-Function: For TSC|
' vectorsc 6 "r‘l
- EM 7|#include “nb95288.h")
fif T5C.ib g|#include "TSC.h",
=438 Dependencies 9|unsigned char num_data = @,rdata,led = 8;)
[ mb35z00.h 10|void init (veid))
[ T5C.h 11[¢)
+ sbug 12~ svec = 8;)
13| EIC38 - 6x50;)
1141( Button1_init{1885});.)
15
16|"  Button? init(10863;)
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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 GUIL.

m  Connect TSC GUI software flowchart
Figure 3-8. Get Threshold with GUI Flowchart

Start

A 4

Initialization ( TSC_init(),
buttonl_init(threshold),

button2_init(threshold),

button3_init(threshold),
button4_init(threshold),
UART _init(), TBT_init())

—UART v Timebase Timer
Transmit | ------ - Get check value F-----------------+ » Check which
Za;nptllng . (Get_Data()) < sensor is

ata to T and main [ . T T being touched
TSC GUI Interrupt 9
Interrupt
\ 4

End

13
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m  Not connect TSC GUI software flowchart

Start

\ 4

Figure 3-9. Working Flowchart

Initialization ( TSC_init(),
buttonl_init(threshold),
button2_init(threshold),
button3_init(threshold),
button4_init(threshold),

TBT_init())

Get check value
(Get_Data()) and
main function

End

4 LIB Usage Notice

This section introduces LIB usage notice.

m  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.

®  [nterrupt

v Timebase Timer

Interrupt

Check which
sensor is being
touched

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:

WWW.Cypress.com
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#include "mb95200.h"
#include "TSC.h"
void InitIrgLevels (void)
{
#ifdef enableUART
ILR2 = 0Oxfd; // IRQ8: LIN-UART (transmission)
// IRQ9: 8/16-bit PPG chl (lower) |
UART/SIO chl
// IRQ10: 8/16-bit PPG chl (upper) | I2C
chl
// IRQ1l1l: 16-bit reload timer chO
felse
ILR2 = Oxff; // IRQ8: LIN-UART (transmission)
// IRQ9: 8/16-bit PPG chl (lower) |
UART/SIO chl
// IRQ10: 8/16-bit PPG chl (upper) | I2C
chl
// IRQ1l1l: 16-bit reload timer chO
fendif
ILR4 = 0xbf; // IRQ1l6: 16-bit reload timer chl | I2C chO
// IRQ1l7: 16-bit PPG chl
// 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)
felse
#pragma intvect DefaultIRQHandler 8 // IRQ8: LIN-UART (transmission)
#endif..
#pragma intvect TBT 19 // IRQ19: Timebase timer

WWW.Cypress.com
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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,

m  Sample code
For more operation please refer to Appendix: Sample Code.

TSC GUI

This section introduces how to use TSC library.

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

Figure 5-1. GUI Connects TSC Board

PC

Serial 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

— o GUlLexe ;gg Ei'l'g'pdb

[ T5iC GUI 108 KB

‘m—r| TSC GUILwshost, exe P B TS GUL wshost, exe.manifest
e 35 MAMNIFEST File

[ '--'.-H. Corporation 1 KB

 —

WWW.Cypress.com Document No. 002-05062 Rev.*A 16
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Open Software

Double click TSC GUIl.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

B T5C GUI
File  Tools Help

Check | Test | Graph

Current Data
Button Select
Button 1 1063
Bulton Select: | Button 7|
Button 2 1060
Button 3 1066
Mode
Button 4 1062
Mode: | Mot Touch v
Buttan 5 |
Button B |
Max/Min Data
Button1 Bullon 7 |
MaxData BERas Button 8 |
Mo Touch 0 0
Touching 0 0 Buttar 9 |
Buttan 10 |
Button 11 |
fheshald 0 Button 12 |
Check Status Button 13 |
Check Status: ~ Stop Bution 14 |
Button 15 |
Start
Button 16 I

WWW.Cypress.com Document No. 002-05062 Rev.*A 17



YPRESS

Embedded in Tomorrow™

il
W,
@

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

5.3 Check Threshold

5.3.1 Overview

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

” o« ”»

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

. Current Data: This item displays current data.

1
2
3
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

8 T5C GUI
File  Tools Help

Check |Test | Giaph

4
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5.3.2 Check Start

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

8 T5C GUI
File Tools Help

Check | Test | Graph

Curent Data
@ Button 1 1063
Button 2 1060
Button 3 1066
@ Button 4 1062
Button 5 |
Button 6 |
Max/Min Data
Buttonl Bulton 7 |
Max Data il Button 8 |
Mo Touch 1] 0
Touching 0 0 Buton 9 |
Button 10 |
Buttan 11 |
fheshels 0 Button 12 |
Check Status Button 13 |
Check Status: ~ Stop Button 14 |
Button 15 |
@
Buiton 16 |
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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

TSC GUI

File  Tools  Help
Check | Test | Graph
Currerit Data
Button Select
outcn 1| -
Button Select:
Bulton 2 1060
Button 3 1066
Maode
Button 4 1062
Mode:
Button 5 I
Button & I
Max/Min Data
Buttonl SR I
Max Data Min Data Buttan 8 I
Mo Touch ] a
Touching o 0 Buttan 9 I
Button 10 I
Get Threzhold
Button 11 I
Thieshold 0 Button 12 |
Button 13 I
Check Status
Check Status:  Start Button 14 I
Button 15 I
Button 16 I
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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

Cument Data
Button Select
Button 1 1108
Button Select | Buttonl ~
Button 2 1063
Button 3 1066
Mode
) . Button 4 10672
Mode: | Touching ~
Button 5 |
Button & |
ManMin Data
Buttonl Button 7 |
Max Data Min Data Button 8 |
Mo Touch 1064 1058
Touching 1108 1093 Buton 9 |
Button 10 |
Get Thieshold
Button 11 |
[t L Button 12 |
Button 13 |
Check Status
Check Status: ~ Stop Button 14 |
Button 15 |
Button 16 |
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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

TSC GUI FEX

Filie Tools Help
Check | Test | Graph
Current Data
Button Select
Button 1 1108
Button Select | Button v
Button 2 1063
Button 3 1066
Mode
Button 4 1062
Mode: | Touching A
Button 5 |
Button & |
Maxdbin Data
Buttonl Buttan 7 |
ax Data Min Data Button 8 |
Mo Touch 1064 1058
Touching 1108 1093 Buton3 |
Button 10 |
Get Threshold
Button 11 |
Thieshold 1078 Button 12 |
Button 13 |
Check Status
Check Status: ~ Stop Button 14 |
Button 15 |
Button 16 |
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54 Test Threshold

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

T

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

B8 T5C GUI
Fle Took Help

Check | Test | Graph

Hode @rent Data
o
Mode: | Mot Touch v 1087
Oeienz [
Buiton 1: | 1087 Button 3: |0
Button2 [0 Buttan 10: |0
Button3: [0 Buttan 11: |0 [] Button 5 |
Button 4: [0 Button12: |0 [ Button & |
Button5: |0 Button13: |0 |
(1 Button 7
Button6: |0 Buttan 14: |0
Button 7- [0 Button 15: |0 [ Button 8 |
Button 8 |0 Button 16: |0 [ Button 3 |
[ eutton 10 |
@iﬂesu[{ [ Button 11 |
TestResult Mo Result [ Button 12 |
Iare Infomstion
[ Button 13 |
Test Status
é [ Buttori 14 |
Check Status:  Stop
[ Button 15 |
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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

2 TSC GUI
Fle Took Help
Check| Test | Graph
Current Data
[ Wode
e cr) -7
Mode: | Mok Touch v @ @u on 1087
Button 1: | 1087 Button 5 @
Button 2 |0 Button 10: |0
Button3: |0 Button 11: |0 [ Buton |
Button 4: |0 Button 12: \CI [ Button b |
Bution 5 |0 Button 13: \CI |
] Button |
Button 6: |0 Button 14: \:|
Button7: |0 Buiton 15: \:I [ Buttor B |
Bution 8 |0 Button 16: \CI 7] Button B |
O3 suton o |
Test Pkt ] Button 11 |
TestAesul: Mo Result [ Button 2 |
More Infiormation
] Button 13 |
Test Status
] Button 14 |
Check Status:  Stop
] Button 15 |
o] e

WWW.Cypress.com Document No. 002-05062 Rev.*A 24



Ny
@
—
-
il=s
a5
N
1t

Embedded in Te
oedded mfomerrow F2MC-8FX Family MB95200H/210H Series Capacitance Touch Sensor

5.4.3 Testing

Figure 5-11. Testing

= TSC GUI
File  Tools Help
Check| Test | Graph
Current D ata
Mode
Button 1 087
Mode:
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Threshold
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Button 1: 1057 Button 3 I:I
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Button 2= |- Button 10 I:I
Button3: |- Button 11: I:I [] Button 5 I
Button 4: |- Button 12 I:I [ Button I
Bution 5 | Button 13: I:I — I
- Button 7
Button B: |- Button 14: \:I
Button 7: |- Button 15: :I (] Button 8 I
Button 3: |- Button 16: :I [ Button 9 I
Ok ] Buttan 10 I
Test Result [ Button 11 I
TestResul: Mo Resul [] Button 12 I
Mare Infarmation
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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

1087

2 Information
Result Threshold
Mo Buttani 4 0
Buttonz Y 0
Button3 b 0
Buittand Y 0
Th Buttons N o
E Buttonb % 0
B Button? b4 0
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55 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

& TSC GUI
File Tools Help
Check | Test | Graph
Button Select | Button v
1300
1200
1100
1000
300
800

Additional Information
Please contact your local support team for any technical question

6
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A Appendix

A.1  Sample Code
Project Name: TSC

Function: TSC

l|l'.lJJJl:l:l:l:l L R R R R R R R P R R R R R RS R R R

-File: Main.c

-Author:  lvan Xiao
-Date: 20100408
-Function: For TSC

FENEENE R EEENEE lllllllllllllllllllllllllllJJJJllllllllJJJJllllllllJJJJll-ll

FAnchude “mbB5200 "
#include "TSC. H"
unsigned char led = 0:

IFJJJIIIII IR R R RSN NNERRRERRRI RN ERRERERERIRNNRRRRERRERRN NN RN RREREE RSN RER R RN R RN
-FunctionMame: imit

-Description:  initialization system and

-Input Momne
-Return: Mone
LR R R BN R R LR R BN lIIJJJJIIIIIlIIJJJJIIIIIIIIJJJJIIIIIIIIJJJJIIIIIIIIJJJJIIJI

woid imit [woid)

{
SYCC = Nmachine frequence is 8M
EIC30 = De50; Nexternal imtermupt 7
DDR1 = Ox=ff:
POR1 = OxFF;
DDRS = D=
PORAE = OuFF;
Buttom1_imit] 1077 ); NMboutton 1 threshold initialization
Button2_imit( 1080); NMboutton2 threshaold initialization
Buttond_imit] 1088); NMboutton3 threshold initialization
Buttond _imit( 10807); NMbutiond threshold initialization
TSC_init (); NTSC initialization
#fdef enableUART
UART _init(): fuse seral port and initialization
Fandif
TBT_mit(); NTimebase Timer initialization
}
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FIIIIIIIIIIIIIIIIIII:IIIIIIII:IIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

FunctionMame: main
Description: main function
=Ingeut: Mone

-“Retum: Mone

IIIIIIIIIIII:IIIIIIII:IIIIIIII:IIIIIIII:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ’

wvoad main{woid)

{
unsigned char temg;
it [ Jc
InitlngLewels|
—ENX
whibe(1}
{
if{get_mode{] == Highest_Maode) fMudge current mode
{
switch(Get_Datad)) figet check result
{

case HighesiMode Butbond:
FPDRE = O0xf7; ifbutton1 touching
termmp = PDRO;

temp |= Oxdid;
PDRO = temp;
PDR1 = Ouwxff
break;

case HighestMode Butbon2:
PFDRE = Oxef, ifbutton2 touching
temp = PDRO;

temp |= Oxdid;
FDRO = temip;
POR1 = Oxff:
break;
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—

case Highesttode Bution3:

PORE = Duff.  button3 touching

temp = PDRO;
temp &= Oxbf;
PORO = temp;
PDR1 = Duf:
break:

case Highesttode Butiond:

PDRG = i,  (fbuftord touching

temp = PDRO;
temp [= Dot
PORO = temp;
POR1 = Ox00:
break:

case Checking:

PDRG = Duff  'no button touch

temp = PDRD;
temp [= Dot
PDRD = temp;

PDR1 = OxFF:break;

figet mode{) ==Nomnal_Mode)
{

Hfjudge cumrent mode

ifi{Zet_Data() & BITOD Button1)== MormalMode_Bautton1)
{fjudge button{ touching?

{

temp = PDRE;
temp &= OxiT;
PDRS = temp;
}
glse
{
temp = PDRE;
temp [= Ox08;
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PDRE = ternp;

}

if{{Get_Datal) & BITO1_Bution?) == MormalMode Bautton2)
Hjudge button towching?

{
ternp = PORG;
temp &= et
FPOREG = termp:
}
else
{
termp = PORE;
termp |= 0=10;
PDRE = ternp;
}

if{{Get_Datal) & BITO2_Butiond) == MormalMode Bautton3)
Hjudge button towching?

{
ternp = PORO;
temp &= Oubf:
FDORO = termp:;
}
else
{
termp = PORO;
termp |= O=40;
PDRO = ternp:
}

if{{Get_Datal) & BITO3_Butiond) == MormalMode Bauttond)
Hjudge button towching?

{

POR1 = QD
}
else
{

POR1 = uxdff;
}
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case 2-

case X

case 4

PDRO = temp;
PDOR1 = T,
break;
lfopen 2 leds
temp = FORG;
temp &= IxET;
PDRE = temp;
termp = FDRO;
temp |= Ox40;
FPORO = temp;
PDOR1 = T,
break;
lfopen 3 leds
temp = PORG;
temp &= OxET;
PDRE = temp:
temp = FORD;
temp &= OxBF;
PDRO = temp;
PDR1 = QodT;
break;
lfopen 4 leds
temp = PORG:
temp &= O=ET;
PDRE = temp;
temp = FORD:
temp &= DxBF;
FPORO = temp;
POR1 = Ou0;
break;
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||'I R R R P R R R PR R R R R R R PR Ry R P T PR P R R R P e

-FunctionMame: E_INT

-Descoption:  external intermupt process, change mode by hard key.
-Input: Mone

-Retum: Mone

R PP P R R R R R R R R R P P R P B RN R R PR P R E R R R R PR lll||

___mtemupt woid E_INT {woid)

-

unsigned char temg;

figet_mode{) == Highest_Mode) Hfjudge current mode to change mods
set_mode{Nomal_Mode];

=
if{get_mode() == Momal_Mode)
{

set_modeSlippage_Mode);

glss
ifiget_mode() == Slippage_Mode)
set_mode|{Highest_Mode);
ternp = ENC30;
ternp &= OxTF.
EIC30 = temp;

||'l LR R R R R PN P R R R P PR R R R P R R PR RN AR PR T RPN P RV R A P R

-FuncbionMame: UART_T

-Descrption:  serial port transmit intemupt
-Input: Mone

-Retum: Mone

R PR P R R R R R R R R P P R P B RN R R P P R R R R R PR lll||

#fdef enablelJART
__intermupt woid UART_T (woid)

-

Transmit(}; {ftransmit check data to TSC GUI

#endif
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