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1. �()*�+,-./�0+�123 ET-TFT240320TP-3.2 

- ���� Display Module TFT LCD Color +Touch Screen ���  240x320 Pixel  
- ��� �'()�*�+' TFT 3.2 ''  
- ./* Single Chip Driver �2'34 ILI9320  
- 78�9:;�'<= �'(><?> (@ * 65536 ><(RGB =R:5bit-G:6bit-B:5bit) 
- .�>L8��'(ก�37827N9 LCD +;./*ก�3 Interface ?22 16-bit data/address + �� Control '<ก 6 bit 
- .�>L8��'(ก�37827N9 Touch Screen >�9�3Q�:R'ก Interface @ * 2?22 *8= Dip SW. 7R' Interface ?22 SPI T = 

   UL�� Chip Touch Screen Controller #ADS7846 (ADC 9<78�9:;�'<=  12 2Z[) )3R' Interface T =./*�� X-,X+,Y-Y+ [L'    
   ��*�ก_2�� ADC �'(  MCU T =[3(กa@ *(ก�3��<=�T�3?ก397827N9+; =NL(=�ก)  
- .�ก�3./*(�� Q*�@9L[*'(ก�3./* Touch Screen >�9�3Q Control �bc�;.�>L8��'(�'([_8 LCD '=L�(� <=8กa@ *  
- >d�)3_2 MCU e<f+;�d�9�[L'7827N9ก�3ed�(���'(2'34 ?22�[a93g�?22783+;9< I/O-Port '=L�(�*'= 28 PIN 

- >�9�3Q[L' Interface @ *e_j( MCU e<f./*@k�:<j=( 5V ?:; 3.3V (.)* g3�=:;�'<= �cZf9�[Z9.�)_8�*'ก�3[L'./*(��) 
- Connector >d�)3_2[L'./*(��+;����?22 Pin Header 2x20 3;=; pitch 2.54 mm 

- @k�:<j=(2'34  DC +5 V 

 
 
 

2. 4,ก6)78479�10*1:;0/�0+�123 ET-TFT240320TP-3.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

  1�<=>?1 ( A ) 3:;BCB:;+�123                                                                                                  1�<=>?1 ( B ) 3:;BC4,0+�123 
 

 

 

 

ET- TFT240320TP-3.2 

 

Support header 

LCD+Touch 

Header 2x20 

DIP SW.1-4 
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- Support Header : +;����3g/L'(8L�(9<@8*>d�)3_2[L' Connector �cRf'./*�3;73'([_82'34 e�( *��2�  
- LCD+Touch      : +;������Rj'e<f�'(+' LCD ���  240x320 Pixel T = *��2��'(+'+;Qgกb�2e_2 *8=?UL� 

                                �'( Touch Screen ?22 Resistance  
- Header 2x20     : +;���� Connector [_8Ug* ���  2x20 Pin �cRf'.)*Ug*./*[L'>_oo�p+�ก MCU ��*�9�7827N9ก�3  
                               ed�(���'([_8+' LCD ?:; Touch Screen T =9<3�=:;�'<= �'(�� _(�<j 
 
 
 
 
 
 
 
 
 
 

 

1�<=>?2 -L;8CB�0/;*,MM;)=>? Header 2x20 (��0N;ก3:;BCB:;-;�1�<=>?1 (A) ) 
 
 

1;O47P�>O3 PIN *L;C1,+QR: Control LCD 
 

No. PIN PIN-NAME I/O 1;O47P�>O3 

1 GND Power LCD  �� Ground 
2 +5V Power LCD ��@k�:<j=(2'34  +5 V 

3 LCD CS-H I 
�� Chip-Select : Low - ILI9320 +;Qgก�:R'ก?:;>L(�*'9g:��*�@�@ * 
                           High - @9L>�9�3Q[Z [L'ก_2 ILI9320@ * 

4 RS-H I 
�� Register-Select : Low- �:R'กก�3��*�Qr( Index(IR) Register )3R' Status Register(SR)  
                                 High- �:R'กก�3��*�Qr( Control Register(Address 00H-98H) 

5 WR-H I �� Write Strobe +;ed�)�*�e<f write data �9Rf'@ *3_2>_oo�p Low 
6 RD-H I �� Read Strobe +;ed�)�*�e<f Read data ''ก9��9Rf'@ *3_2>_oo�p Low 
7 RES-H I �� Reset +;ed�)�*�e<f Initial ILI9320 �9Rf'@ *3_2>_oo�p Low 

8 BL-H I �� Black Light @k  uBlack Light �'( LCD +;[Z �9Rf'���<j@ *3_2>_oo�p���� High 

9-24 DB0-DB15 I/O 
�� data bus Bi-directional 16 bit ./*>L(UL���*'9g: )3R' /<j[d�?)�L(?' � 3>�'( 
3<+<>�['34 
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1;O47P�>O3 PIN *L;C1,+QR: Control Touch Screen 

 

No. PIN PIN-NAME I/O 1;O47P�>O3 

25*-28 * Y-,X-,Y+,X+ I 
  �� Y-,X-Y+,X+ Position Touch Screen �9Rf' Control Touch Screen T =@9LUL�� Chip    
   ADS7846 .)*�:Rf'� DIP SW.1-4 ):_(2'34 9�=_([d�?)�L( off   

29 SCLK I   ������ DCLK �'( ADS7846./*�cRf' Synchronizes serial data I/O  

30 TC CS I 
  ������ CS �'( ADS7846 �9Rf'@ *3_2>_oo�p Low +;����ก�3 Enable Serial I/O Register    
  �'([_8 Chip .)*�3Zf9ed�(�� 

31 MOSI I  
  ������ DIN �'( ADS7846 �9Rf'�� CS ���� Low �*'9g:+;Qgก Latch e<f�'2���rj��'(  
  >_oo�p DCLK 

32* BUSY O   ������ BUSY �'( ADS7846 +;���� High impedance �9Rf'�� CS ���� High (@9L./*กa@ *) 

33 MISO O 
  ������ DOUT �'( ADS7846 �9Rf'�� CS ���� Low �*'9g:+;Qgก Shift e<f�'2��:(�'(    
  DCLK ?:; Output �<j+;���� high impedance �9Rf' CS ���� High 

34 PEN O 
  ������ PENIRQ �'( ADS7846 �9Rf'9<ก�3>_9U_>+' Touch Screen +;.)*>_oo�p Logic   
  ''ก9����� Low (@ * Pull-Up R10K @8*.)*.�2'34 ?:*8) 

35-37 
VTSC,+5V, 

+3V3 
       Power    
 Touch-Screen 

  .� 3 Pin �<j+;./*�:R'ก@k�:<j=(.)*ก_2[_8 ADS7846 T = Q*�./*ก_2 MCU 5V +;[*'( jump ��   
  VTSC(35) ��*�ก_2�� +5V(36) ?[LQ*�./*ก_2 MCU 3.3V +;[*'( jump �� VTSC(35) ��*�ก_2��  
   +3V3 (37)  

38* VBAT I   ������ Vbat �'( ADS7846 {rf(+;@9L�d�9�./*(��.�>L8��'( Touch Screen 
39* VREF I/O   ������ Vref �'( ADS7846 {rf(+;@9L�d�9�./*(��.�>L8��'( Touch Screen 
40* AUX I   ������ AUX input to ADC�'( ADS7846 {rf(+;@9L�d�9�./*.�>L8��'( Touch Screen 

 (*) = ��e<f@9L@ *Qgก�d�9�[L'./*(�� '*�('Z(ก_2[_8'=L�(�'('<e<e<e<f.)*9� 
 

- DIP SW. 1-4 �� !"#$%&'()� :  ���� Dip SW.9< *8=ก_� 4 [_8 {rf(�9Rf'[*'(ก�3./*(��.�>L8��'( Touch Screen T =   
                                                   Interface ?22 SPI UL�� Chip Touch Screen Controller #ADS7846 กa.)*�:Rf'� Dip   
                                                   SW. e_j(4@�e<f[d�?)�L( On (Default) {rf(.�[_8'=L�(T�3?ก39e<f.)*9�กa+;��<=�  
                                                   Support ก�3[Z [L'.�T)9 �<j9�.)*�/L�ก_� .�ก3p<e<fUg*./*+; Interface T =./*��  
                                                   X-,X+,Y-Y+ [L'��*�ก_2�� ADC �'( MCU T =[3((@9L./*(�� ADS7846) กa.)* 
                                                   �:Rf'� DIP SW. e_j( 4 :(9�=_([d�?)�L([3(�*�9ก_2[d�?)�L( Default 
 
 

3. ก;1BL;+�123 ET-TFT240320TP-3.2 `<-��QR:0;Bก,+ MCU 

>d�)3_2ก�3[L'./*(��2'34  ET-TFT240320TP-3.2 [�9)_8�*' 3.1) ?:; 3.2) �_j�+;3'(3_2ก_2[_8'=L�(e<fe�('<e<e< 
��<=�9�.)* T =./* MCU AVR MEGA128, PIC 18F8722 >d�)3_2 ก�3[L'ก_2 MCU?22 5 V ?:;./* MCU ARM7 LPC2138 
>d�)3_2ก�3[L'ก_2 MCU ?22 3.3V {rf(8(+3ก�3[L'e_j( 2 ?22�<j>�9�3Q�d�@� _ ?�:(�cRf'[L'ก_2 MCU �2'34'Rf� )3R' [3;กg:
'Rf�|@ * ?[L���������	�
��������� VTSC ����������ก Jump ก	����� +5V "��� +3V3 
"�$%ก�������ก	���&	�����'()�

��� MCU ,'-�.�/���&��) /01��	(������,.�
"� MCU ��')"�)@ * �/L� Q*� MCU ed�(��e<f3; _2@k�:<j=( 5 V กa+;[*'( Jump �� 
VTSC `��*�ก_2�� +5V ����[*�  
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3.1) ก;1-��QR:0;Bก,+ MCU 5 V 
                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
1�<=>?3 -,a�O�;0ก;1-��+�123 ET-TFT240320TP-3.2 P/:;ก,+ MCU AVR #Mega 128  (5V) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1�<=>?4 -,a�O�;0ก;1-��+�123 ET-TFT240320TP-3.2 P/:;ก,+ MCU PIC#18F8722  (5V) 
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3.2) ก;1-��QR:0;Bก,+ MCU 3.3V   >d�)3_2.�8(+3�<j >_(�ก[�� P0.2,P0.3,P0.11,P0.14 �'( MCU +;[L' R Pull-Up 
��Rf'(+�ก�� Port �<j���� Open Drain {rf(Q*� MCU e<f�d�9�./* @9L9<��. ���� Open Drain  กa@9L[*'([L' R Pull-up ��*�@�  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

1�<=>?5 -,a�O�;0ก;1-��+�123 ET-TFT240320TP-3.2 P/:;ก,+ MCU ARM7 #LPC 2138 

 

4. C4,กก;1 Control -.3-��ก,+ LCD 847 Touch Screen 

.�ก�3��<=�T�3?ก39[Z [L'ก_22'34  ET-TFT240320TP-3.2 �_j� �cRf'.)*(L�=.�ก�3��<=�T�3?ก39.)*Ug*./*9'(?=ก
ก�37827N9ก�3ed�(��''ก���� 2 >L8� 7R' >L8�e<f����+' LCD {rf(.�>L8��<j+;����ก�3 Interface ?22 Parallel ?:;>L8�e<f���� 
Touch Screen {rf(+; Interface ?22 SPI  T =):_กก�3��<=�T�3?ก397827N9ก�3ed�(�� .�e<f�<j+;�'./*[_8'=L�(e<fe�('<e<e<.)*
9�.�?UL� CD ����[_8'*�('Z(  {rf(.�?[L:;[_8'=L�(e<f.)*9�.� CD �_j�+;./*):_กก�3�2Rj'([*�.�ก�3[Z [L'ก_22'34 
�)9R'�|ก_�)9  +;[L�(ก_��c<=(3g�?22ก�3?> (U:''ก)�*�+'�eL��_j� {rf(>�9�3Q>3N�):_กก�3e_j( 2 >L8�@ * _(�<j  

 

4.1) ก;1 Interface Control LCD  .�>L8��'(7d�>_f(e<f./*7827N9[_8 LCD �_j� .)*Ug*./* g3�=:;�'<= ก�3./*(��@ *+�ก 
data Sheet �GLCD_ILI9320.pdf �  e<f.)*9�.� CD  >L8�):_กก�3>L(7d�>_f( )3R' >L( Data @�=_( LCD �_j�+;ก:L�8Qr( _(�<j 

กL'�'Rf�.)*Ug*./*��*�.+กL'�8L� 2'34  TFT240320TP-3.2 �<j@ *Qgก''ก?22@8*[�=[_8 .)* Interface .� Mode 16 2Z[ (1 
transfer/pixel) 65,536 color  cg (L�=|กa7R' Ug*./*>�9�3Q>L(�*'9g:���  16 2Z[ 1 73_j(@�=_( LCD กa+;ed�.)*�กZ +N  1 +N )3R' 1 
Pixel �3�ก�e<f+' LCD  _(�_j�กL'�+;ed�ก�3>L(�*'9g: Ug*./*+;[*'(ed�78�9��*�.+T73(>3*�(ก�3�3<=(2Z[><�'(�*'9g:e<f+;ed�ก�3
>L(''ก@�กL'�  �cRf'e<f+;@ *กd�)� ><e<f+;./*?> (2�+' LCD @ *Qgก[*'(  _(�<j 
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-9�10*1:;0ก;1N,3P1>O0+.-*>/�0/:���4 16 +.- 

 
 

 
 
 

1�<=>?6 8*309�10*1:;0ก;1N,3P1>O0 data 16 bit Color (1 transfer/pixel) 
 

+�ก3g� *��2��3�+;�3<=( Data 2Z[>< +�ก2Z[>g(@�2Z[[fd����� RGB {rf(+;>' 7:*'(ก_2[_8'=L�(�'('<e<e< ?[LUg*./*
>�9�3Q+;��:<f=�.)*�3<=(2Z[><���� BGR @ * T =./*7d�>_f( Entry Mode (R03H) �cRf'ed�ก�3  Set ก�3�3<=(2Z[><.)9L{rf( g
3�=:;�'<= �cZf9@ *.� Data Sheet 

  �8:�e<fUg*./*+;>L(�*'9g: �cRf'?> (+N 2�+' LCD Ug*./*กa+;[*'(U>9><�'��'(T ='*�('Z(ก�3�3<=(2Z[><[�93g� *��2�7R'
Data D15-D11(5bit) +;����>L8��'(><? ( , Data D10-D5(6bit) +;����>L8��'(><��<=8 , Data D4-D0(5bit) +;����>L8��'(
><�jd��(Z� {rf(�9Rf'Ug*./*>L( Data ��*�@�=_( LCD ?:*8 Data กa+;Qgก+_ �3<=(�*'9g:.)9L���� 18 2Z['_[ZT�9_[Z[�93g� T =78�9>8L�(
�'(><+;@:L+�ก 9R  @� >8L�( {rf(+;�3<=(+�ก2Z[[fd�@�)�2Z[>g( �/L� [*'(ก�3><? (e<f9<78�9>8L�(9�ก>N กa+;@ * Data = 
0xF800  )3R' [*'(ก�3><��<=8e<f9<78�9>8L�(�*'=>N  Data = 0x0020 ����[*� Q*�[*'(ก�3><'Rf��'ก�)�R'+�ก 3 ><):_ก Ug*./*กa
+;[*'(กd�)�  2Z[ data e<f'=gL.�/L8(�'(?[L:;><.)*�)9�;>9กa+;@ *><''ก9�[�9e<fUg*./*[*'(ก�3 �/L� Q*�+;.)*����><��8 กa+;
@ * Data = 0xFFFF )3R' >< d� Data = 0x0000 ����[*�  

- Timing Diagram ก;1*�0�L;*,?0 847 Data 

 ):_(+�กe<fe3�2ก�3+_ �3<=( Data 2Z[><ก_�@�?:*8 [L'@��3�+;9� g�_j�['�.�ก�3>L( 7d�>_f( ?:; Data �'(7d�>_f(
''ก@�=_( LCD {rf(>�9�3Q>3N�@ *[�9 Timing Diagram .�3g� *��:L�(  

 
 
 
 
 
 
 
 
 

 
 
 
 
 

1�<=>?7 8*30 Timing Diagram QBก;1 Write/Read Data to LCD 
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+�ก Timing Diagram +;�'ก:L�8�bc�;.�>L8��'(ก�3 Write Data >L8�ก�3 Read +;@9L�'ก:L�8Qr( ��Rf'(+�ก.�
[_8'=L�(e<f�3�.)*9�@9L@ *./*ก�3 Read data ก:_2+�ก LCD  '��_=ก�3 Delay ?e�{rf(กa>�9�3Q Control LCD @ *�/L�ก_� 

กL'�'Rf��9Rf'cZ+�3p�+�ก Timing Diagram .�>L8��'(ก�3 Write +;�)a�8L�.�ก�3>L(7d�>_f(''ก@�=_( LCD .�?[L:;
7d�>_f(�_j��3�+;>L(�*'9g:''ก@� 2 /N  *8=ก_�7R' .�/N ?3ก+;����/N �'( 7d�>_f( {rf(กa7R'7L�[d�?)�L( Address �'( Register 
Index �'(7d�>_f(�_j�| {rf(+;9<���  8 bit  �/L� 7d�>_f( Write Data to GRAM(R22h) 7L�[d�?)�L( Address �'( Register Index 
�'(7d�>_f(�<jกa7R' 0x22 ����[*�  .�/N e<f2 +;����/N �'( Data �'(7d�>_f(�_j�| {rf(+;9<���  16 bit �/L� �9Rf'Ug*./*>L(7d�>_f( 0x22h 
''ก@�?:*8�*'9g:/N e<f 2 e<f+;[*'(>L(''ก@�กa7R' Data >< >99N[Z[*'(ก�3.)*�3�ก�e<f)�*�+' LCD ����><��8 1 +N  กa+;[*'(>L( 
data ''ก@�7R' 0xFFFF ����[*�    

:_ก�p;�'(ก�3>L(7d�>_f( Control  LCD .�7d�>_f('Rf�|กa+;����@�.�:_ก�p;�<je_j()9  �9Rf'�3�9'(�)a���cก8*�(|.�
ก�3>L(7d�>_f(?:*8 [L'@��3�+;9� g3�=:;�'<= 8L��8:�>L(7d�>_f( .�>L8��'(/N 7d�>_f( ?:;/N  Data  �3�+;[*'(กd�)� �� Control 
[L�(|'=L�(@3ก_�2*�(�cRf'.)*�*'9g:>�9�3Q>L(��*�@�=_( LCD@ *Qgก[*'(  {rf(>�9�3Q>3N������_j�['�[�9 Timing Diagram @ *
 _(�<j 
 *(+,-$.!/'!ก (*1%23 *$4%5#6*1%Data Control LCD  

1) กd�)� �� RD,CS .)*���� 1 @8* 
2) กd�)� �� CS .)*���� 0 
3) >L(/N 7d�>_f( 8  bit  ''ก@�e<f Data Bus 8 Bit :L�( >L8� Data Bus 8 bit 2� .)*>L(7L� 0x00 ''ก@� 
4) กd�)� �� RS .)*���� 0 
5) กd�)� �� WR .)*���� 0 
6) กd�)� �� WR .)*���� 1 
7) กd�)� �� RS .)*���� 1 
):_(+�ก>L(/N 7d�>_f(@�?:*8[L'@�กa[�9 *8=ก�3>L(/N  Data �'(7d�>_f([�9''ก@� _(�<j 
8) .)*�� CS =_(7(���� 0 '=gL >L8��� RS,RD กa=_(7(���� 1 7*�(@8* 
9) >L(/N  Data 16  bit �'(/N 7d�>_f(�_j�|  ''ก@�e<f Data Bus e_j( 16 2Z[ 
10) กd�)� �� WR .)*���� 0 
11) กd�)� �� WR .)*���� 1 
12) กd�)� �� CS .)*���� 1 
+�ก�_j�['�e<fก:L�89��<j �9Rf'[*'(ก�3+;>L(7d�>_f('Rf�|[L''<กกa.)*8�ก:_2@��3Zf9.��_j�['�?3ก.)9L {rf(.�ก�3��<=�

T�3?ก39�_j�Ug*./*'�+��<=�k�(ก4/_�.)*3_27L�7d�>_f(?:;7L��'( Data ��*�9�.�k�(ก4/_�c3*'9ก_��:=?:*8ed�ก�3>L( 7d�>_f( ก_2 data 
=�8[�9 Step e<fก:L�8�*�([*�กa@ *   )3R'+;��<=�[�9[_8'=L�(�'('<e<e<กa@ *{rf(+;?=ก''ก���� 2 k�(ก4/_�7R' k�(ก4>d�)3_2>L( 
7d�>_f( ?:; k�(ก4/_�>d�)3_2>L( Data   

 
4.2) ก;1 Interface Control Touch Screen .�>L8��'( Touch Screen �<j +;?=กก�3 Control ''ก9�+�ก LCD {rf(.�

ก�3 Control �_j�>�9�3Q�:R'ก3g�?22ก�3 Interface @ * 2 ?22 7R' Interface T =./*�� Y-,Y+,X-,X+ [L'��*�ก_2�� ADC �'( 
MCU T =[3(?:*8ed�ก�3��<=�T�3?ก397827N9ก�3'L��7L��'��'( {rf(+;ed�.)*��<=�T�3?ก39=�ก Ug*./*+;[*'(��*�.+):_กก�3
ed�(���'([_8 Touch Screen +r(+;��<=�T�3?ก39@ *Qgก[*'(  _(�_j�+;@9L?�;�d�.)*./*ก�3 Interface ?22�<j  
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>d�)3_2ก�3 Interface e<f+;?�;�d�.)*./*?:;+;>' 7:*'(ก_2[_8'=L�(e<fe�('<e<e<��<=�@8*.)* *8={rf(กa7R'ก�3 Interface 
UL�� Chip ADS7846  �9Rf'Ug*./*�:R'กก�3 Interface ?22�<jUg*./*+;[*'(�:Rf'�  DIP SW.1-4 e<f'=gL):_(2'34 @�e<f[d�?)�L( ON �cRf'
����ก�3�/Rf'9[L'�� X+,Y+,X-,Y- �'( Touch Screen ��*�ก_2[_8 Chip ADS7846 (�ก[Z+;Qgก Set ����[d�?)�L( default @8*?:*8)   
.�ก�3 Interface T =./* Chip ADS7846 �<j+;./*ก�3 Interface  ?22 SPI 3;)8L�( MCU ก_2[_8 Chip {rf(3�=:;�'<= .�ก�3
[Z [L'>Rf'>�3�*'9g:ก_2[_8 Chip �cRf'ed�ก�3'L����<=��*'9g:[d�?)�L(�'( Touch Screen  9�./*(�� >�9�3Q g�cZf9�[Z9@ *+�ก 
Data Sheet  �Touch_ADC7846N.pdf � �cRf'78�9��*�.+กL'�'Rf��3�+;9� gก�3ed�(��3L89ก_��'( Touch Screen ก_2 ADS7846 

 

 - ก;1=L;0;B/�0 Touch Screen 1�a�ก,+ ADS7846   .�ก�3'L��7L�[d�?)�L(�'( Touch Screen +;�3Zf9+�ก �9Rf'Ug*./*
>_9U_>e<f+' Touch Screen [_8 Chip ADS7846 กa+;ed�ก�3 Convert >_oo�p Analog e<f3_2��*�9�e�( PIN X+,Y+,X-,Y- ?:;
>L(����7L� Digital ''ก9�e�(�� Serial Data Out  7L� ADC e<f'L��@ *�<j+;9<78�9:;�'<= e<f 12 2Z[  _(�_j�7L�e<f'L��@ *e_j(e�(
?ก� X ?:; Y +;'=gLe<f 0-4095  .��p;e<f9<ก�3>_9U_> Touch Screen �_j� e<f�� PENIRQ �'( Chip กa+;>L(>_oo�p Interrupt 
logic �0� ''ก9�/_f8�p; �8:�e<f��<=�T�3?ก39�3�+;[*'('L��7L�>Q��;�'(>_oo�p Interrupt �<j9�./*>d�)3_2):_27'=
[38+>'2    8L�9<ก�3>_9U_>+' Touch Screen '=gL)3R'@9L   �cRf'+;@ *@9L[*'(8�'L��7L�[d�?)�L(�'( Touch Screen '=gL[:'  
�8:� +;'L���bc�;�8:�9<ก�3>_9U_>+'�eL��_j�{rf(+;ed�.)*T�3?ก39>9�3Q@�ed�(��.�>L8�'Rf�|@ *   
 

 
 
 
 
 
 
 
 
 

1�<=>?8 8*30 a0N1ก;1-��QB*�aB/�0 Touch Screen P/:;ก,+ ADS7846 
X-Axis(ADC=0-4096)

4096

40960   
 

1�<=>?9 8*30/�+P/-/�0 Touch Screen 847��; ADC =>?Pก.3/jkB-;�8Ba8กB X 847 Y 
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.�3g�e<f 9  +;?> (eZ�e�(?�8?ก� X ?:; Y �'( Touch Screen  ?:;7L� ADC e<f+;'L��@ *[�9+N [L�(|�9Rf'9<ก�3
>_9U_>+' {rf(T =�ก[Z7L� ADC e<f'L��@ *T =UL�� ADS7846 �_j� 7L�[fd�>N +;'=gLe<f�3;9�p 600 (@9L���� 0) {rf(����7L� offset 
�'(+'T =+'?[L:;+'+;'L��7L��3Zf9[*��<j''ก9�@9L�eL�ก_�  _(�_j��8:�./*(��+3Z(+r(+d�����e<f+;[*'(��<=�T�3?ก39@8*>d�)3_2 
Calibrate +'กL'��>9' {rf(Ug*./*>�9�3Q Copy [_8'=L�(�'(  ETT @�./*(��@ *�:=  T =+;.)*):_กก�3�'(�9[3Zก��*�9�/L8=.�
ก�37d��8�)�7L�>_9�3;>Ze�Z� e<f@ *+�กก�3 Calibrate �'(Ug*./* T =.�[_8'=L�(T�3?ก39+;.)*Ug*./* Touch +N  3 +N  Q*�Ug*./* 
Touch @ *[3(ก_2[d�?)�L( Mark กa+;ed�.)*�8:�./*(��+3Z():_(+�ก Calibrate  ?:*8+;9<78�9?9L�=d�>g(   
 

- Timing Diagram ก;1��;BP/>OB/:���4l�;B ADS7846  ):_(+�กe3�2):_กก�3ed�(���2Rj'([*�.�>L8��'( Touch 
Screen @�?:*8 .�)_8�*'�<j�3�+;9� g8Z�< ก�3'L��7L� ADC +�ก Touch Screen T =./* Chip ADS7846 [*'(ed�78�9��*�.+กL'�
8L�7L� ADC e<f'L��9�@ *+�กก�3>_9U_>)�*�+'�<j +;=_(@9L./L7L�[d�?)�L(?' � 3>+3Z(|e<f+;./*'*�('Z(ก_2[d�?)�L(2�+' LCD   
Ug*./*+;[*'(�d�7L�e<f@ *@���*�>9�ก�3 )�[d�?)�L(+3Z(| �'(+' LCD '<กe< �9Rf'@ *[d�?)�L(?' � 3>e<f?e*+3Z(?:*8 Qr(+;�d�7L�
[d�?)�L(+3Z(�_j�@�./*?e�:(.�7d�>_f(7827N9[d�?)�L(�'(+' LCD '<กe<)�rf( {rf(ก3;28�ก�3e_j()9 �<j>�9�3Q g@ *+�ก
[_8'=L�(�'('<e<e< 
 
 
 
 
 
 
 
 
 
 
 
 

1�<=>?10 8*30 Conversion Timing Diagram,16 Clock-per-Conversion,8bit bus Interface 
 

>d�)3_2 Timing Diagram �<j+;����ก3;28�ก�3'L��7L� ADC e<f@ *+�ก?UL� Touch Screen UL��[_8 Chip ADS7846  
T = +;./* MCU Interface ก_2 ADS7846 ?22 SPI {rf(+;>' 7:*'(ก_2[_8'=L�(�'('<e<e<  T =ก�3>Rf'>�3?22 SPI [�9
[_8'=L�(e<f.)*9��_j��3�+;./*�� I/O �'( MCU >3*�(�'��'( @9L./*T9 g: SPI ��=.��'( MCU �cRf'.)*Ug*./*�d�T�3?ก39@�
?ก*@�@ *(L�=  T =.�ก�3>L(�*'9g:?22 SPI �_j�9<):_กก�3'=gL8L� �8:��3�>L(�*'9g:''ก@�e<f�� MOSI(Dout) 1 bit ?:*8[�9 *8= 
Clock 1 :gก �*'9g:กa+;Qgก Shift ��*�@�=_( Chip 1 2Z[ .��p;� <=8ก_�[_8 Chip กa+; Shift �*'9g:''ก9�e<f�� MISO(Din) 1 2Z[
�/L�ก_�{rf(+;�����*'9g:e<f�3�[*'('L���กa2@8*  _(�_j�+;�)a�8L�.�[_8'=L�(e<f.)*9� k�(ก4/_�ก4 tcs_wr() +;ed�)�*�e<f��<=�?:;'L��
�*'9g: ?22 serial ���  1 Byte(8bit) �9Rf'�3�>3*�(k�(ก4�<j�rj�9�@ *?:*8 [L'@��3�กa+;ed�ก�3>L( Control  byte ?:;'L��7L� ADC 
ก:_29��กa2@8*T =UL��k�(ก4/_j��<j  T =�_j�['�.�ก�3'L��7L� ADC +�ก Touch Screen +;9<:d� _2[�9 *��:L�( 

 

.�ก�3'L��7L� ADC +�ก ADS7846 �_j�Ug*./*+;[*'(>L( Control Byte @�=_( ADS7846 �cRf'กd�)� 7Np>92_[Z[L�(|
.)*ก_2[_8 Chip กL'�e<f+;ed�ก�3'L��7L�ก:_29�eNก73_j( T =3g�?22 Control Byte ���� _(�<j  
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1�<=>?11 Control Byte /�0 ADS7846 
3�=:;�'<= �'( Control Byte .�?[L:;2Z[>�9�3Q g@ *.� Data sheet +;@9L�'ก:L�8Qr( >d�)3_2.�[_8'=L�(�3�+;./*7L� 

Control Byte 7R' 0xD0 >d�)3_2'L��7L� ADC .�[d�?)�L(?ก� X �'( Touch Screen  ?:;7L� 0x90 >d�)3_2'L��7L� ADC .�
[d�?)�L(?ก� Y �'( Touch Screen   
 

*(+,-$.!/'!ก ('1 !21  ADC : ก ADS7846 

1) 'L��7L� Status +�ก�� PEN �'( ADS7846 Q*����� 0 (9<ก�3>_9U_>+').)*�3Zf9ก3;28�ก�3'L��7L�.��_j�['�e<f2 
[L'@� Q*�'L��@ * 1 (=_(@9L9<ก�3>_9U_>+') .)*8�'L��{jd�  
2) กd�)� �� DCLK, CS, DOUT .)*���� 0  
3) >L(  Control Byte 0xD0 @�=_(�� DIN  (MOSI) �'( ADS7846 �cRf'3;2Nก�3'L��7L� ADC .�[d�?)�L(?ก� X 78�9  
     :;�'<= 12 2Z[ 
4) >L( Data 0x00 @�=_(�� DIN  (MOSI) �'( ADS7846  {rf(.��p;e<f>L( data ?[L:;2Z[''ก@�  [_8 ADS7846 กa+;  
    Shift 7L� ADC ''ก9�e<f�� DOUT(MISO)  {rf( Data e<fQgก Shift ''ก9�2Z[?3ก+;����2Z[e<f11 T =+;�3Zf9[*�e<f�'2  

               ��:(�'( DCLK :gกe<f2 �9Rf' DCLK Qgก>L(732 8 :gก กa+;'L�� Data .�?ก� X @ * 0x0ddddddd  (d=data bit11-bit5)  
5) >L(  Control Byte 0x90 @�=_(�� DIN  (MOSI) �'( ADS7846 �cRf'3;2Nก�3'L��7L� ADC .�[d�?)�L(?ก� Y 78�9  
     :;�'<= 12 2Z[  .��p;e<f>L( Control Byte �<j''ก@� 7L� data ADC .�?ก� X '<ก 5 2Z[>N e*�=กa+;Qgก>L(''ก9� 
     T =�3Zf9+�ก bit4 Qr(  bit0  T =�3<=( Data  _(�<j 0xddddd000 (d=data bit4-bit0) 
6) ) >L( Data 0x00 @�=_(�� DIN  (MOSI) �'( ADS7846  {rf(.��p;e<f>L( data ?[L:;2Z[''ก@�  [_8 ADS7846 กa+;  
    Shift 7L� ADC ''ก9�e<f�� DOUT(MISO)  {rf( Data e<fQgก Shift ''ก9�2Z[?3ก+;����2Z[e<f11 T =+;�3Zf9[*�e<f�'2  

               ��:(�'( DCLK :gกe<f2 �9Rf' DCLK Qgก>L(732 8 :gก กa+;'L�� Data .�?ก� Y @ * 0x0ddddddd  (d=data bit11-bit5)  
7) >L(  Data 0x00 @�=_(�� DIN  (MOSI) �'( ADS7846  .��p;e<f>L( Data ''ก@� 7L� data ADC .�?ก� Y '<ก 5 2Z[ 
    >N e*�=กa+;Qgก>L(''ก9�T =�3Zf9+�ก bit4 Qr(  bit0  T =�3<=( Data  _(�<j 0xddddd000 (d=data bit4-bit0) 
8) �9Rf''L��7L� ADC e_j( 2 ?ก��3<=23*'=?:*8กa.)* Set �� CS ���� 1 �cRf'+2ก�3'L��7L� +�ก ADS7846  
9) �9Rf'+;'L��7L�.)9Lกa.)*8�@��3Zf9[*�e<f�_j�['�e<f 1 .)9L 
10) ):_(+�ก@ * 7L�ADC .�?[L:;?ก�9�?:*8+;[*'(�d�7L�e<f@ *�'(?[L:;?ก�9��3<=(.)9LT =[_8?�3e<f./*�กa27L� ADC   
      e<f'L��783+;����[_8?�3?22 16 2Z[  {rf(+�ก data ADC e<f'L��@ * 7 bit  ?3ก�9Rf'�กa2.�[_8?�3 16 2Z[+;@ *����   
      0x000000000ddddddd  ?:; 5 bit ):_(�9Rf'�กa2.�[_8?�3162Z[+;@ *���� 0x00000000ddddd000 +�ก�_j�.)* Shift   
      data e<f'L��@ * 7bit ?3ก@�e�({*�= 5 bit ?:; shift data e<f'L��@ * 5 bit ):_( @�e�(�8� 3  bit ?:*8�d��*'9g:e_j( 2   
      /N 9� OR(|) ก_�กa+;@ * data ADC �'(?ก�e<f'L��@ * 12 2Z[  _(�<j 0x000ddddddddddddd �<f7R'7L�e<f�3�+;�d�@�./*  
      (��[L'@� 
 
+�ก):_กก�3 Control LCD ?:; Touch Screen e_j()9 e<fก:L�89��<j+;����ก3;28�ก�3ed�(��.���c389�'(ก�3./*

(��2'34  ET-TFT240320TP-3.2 �9Rf'Ug*./*c'e3�2):_กก�3 Control �2Rj'([*�?:*8 �8:�+;��<=�T�3?ก39+3Z(|�_j� Ug*./*
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>�9�3Q7_ :'ก.�>L8��'(k�(ก4/_�.�[_8'=L�(e<fe�('<e<e<ed�@8*@�./*@ *�:=  T = g):_กก�3�d�k�(ก4/_�@�./*(��@ *.�)_8�*' 
�'�Z2�=[_8'=L�(T�3?ก39� 
  
 5. ก;1QR:9<18ก1� Embedtools 3.31 Convert `q421�<r;s`<P<tB hex code 

 >d�)3_2.�)_8�*'�<j+;ก:L�8Qr(8Z�<ก�3�d�3g���c9�?�:(���� hex code �cRf'�d� hex code e<f@ *>L(@�=_( LCD )�*�+' 
LCD กa+;?> (3g���c''ก9�.)*�3�[�9[*'(ก�3 T =�3�+;./*T�3?ก39 �Embedtools 3.31� {rf(�_j�['�ก�3?�:(e<f+;ก:L�8
 _([L'@��<j hex code e<f@ *''ก9�+�กก�3?�:( +;3'(3_2ก_2[_8'=L�(�'('<'<e< T =+;./*k�(ก4/_� �plot_picture()�('=gL.�
[_8'=L�( Ex3_Touch_Button) ����[_8>L( hex code +�ก MCU @�=_([_8 LCD  
 .�ก3p<e<fUg*./*@9L@ * initial lcd [�9[_8'=L�(�'('<e<e< ?:;@9L@ * Set T�3?ก39 Embedtools .�ก�3 Convert ��c[�9
�_j�['�e<fก:L�8�*�(:L�( Ug*./*'�++;@9L>�9�3Q./* Function �plot_picture()� @ * �c3�;+;ed�.)*eZ�e�(ก�3>L(�*'9g:�_j�
UZ c:� @�@ * Ug*./*+;[*'(��<=�T�3?ก39ก�3 plot 3g��'�.)9L.)*>' 7:*'(ก_2ก�3 Set 7L� [L�(|e<fUg*./*@ *ก_2)� �'( 

 

-$.!/'!ก (>?�% !@,(5ก(A Embedtools Convert File (I,J,K! Hex Code 

1.) ed�ก�3[Z [_j(T�3?ก39 Embedtools.exe :(.��73Rf'( ('=gL.� Folder Embedtools3.31)  
2.) ):_(+�ก[Z [_j(T�3?ก39�3<=23*'=?:*8+;9< icon (     ) �3�ก�'=gLe<f Taskbar  _(3g�e<f 12 +�ก�_j�.)*7:Zก�8�e<f icon +;9<  
     ?ea2)_8�*'�rj�9�.)*7:Zก{*�=�:R'ก)_8�*' Image2LCD �cRf' Run T�3?ก39 Embedtools �rj�9� +;@ *)�*�[L�( _(3g�e<f13 
 

 

 

 

 

 

 

 

 
 

                 1�<=>?12 
 

                                                                                                                    1�<=>?13 

 
3) 7:Zกe<f icon Open (       )  *��2��'(T�3ก39�cRf'�:R'ก@k:43g�e<f+;ed�ก�3 Convert T =@k:43g�783+;����@k:4  
     ��9>กN:  jpg )3R' bmp �9Rf'��� 3g��rj�9�+;@ *)�*�[L�( _(3g�e<f14 
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                                                                                      1�<=>?14 

 

4) ):_(+�กT): 3g���*�9�.�T�3?ก39?:*8.)*ed�ก�3 Set 7L� _(�<j ( g3g�e<f15�3;ก'2) 
 
 
 
 
 
 
 
 
 
 
 
 

 

1�<=>?15 
 
  - Output file type : C array (*.C)  = กd�)�  data .)*'=gL.�3g� array �'(���� C ?:; save @k:4 Output ����+N  C  

         - Scand mode : Horizon Scan       = กd�)� eZ�e�(�3Zf9[*� Scan data  �8:��d��*'9g:@�./*+;[*'(>L( data @�=_( LCD  
                                                         [�9eZ�e�(e<f >?ก� *8= 

         - Bits Pixel : 16-bit TrueColor  = กd�)� 78�9:;�'<= �'(2Z[>< (.�T�3?ก39+;9<7L��<j�)9R'�ก_� 2 7L� .)*�:R'ก7L�2�) 
- Max Width and Height : 78�9ก8*�(,78�9>g( = กd�)� 78�9ก8*�(?:;78�9>g(.)*ก_2��� 3g� �9Rf'กd�)� ?:*8.)*ก   
                                          e<f�N�9 (       ) +;�)a�U:ก�3��:<f=�?�:(�'(3g� ��� �'(3g�+;9<)�L8=����  Pixel {rf(+;@9L 

/B;3 Pixcel N1.0/�01�<  

(�a;�กa:;0,�a;�*�0) 



������ ET-TFT240320TP-3.2 : GRAPHIC-LCD COLOR+TOUCH  SCREEN 
 

                                                                                                                                                                                                             www.etteam.com -13- 

                                           ./L��� e<f?e*+3Z(�'(3g�  _(�_j��8:�Ug*./*�3<=ก./*k�(ก4/_� �plot_picture()� [_8'=L�(�'('<e<e<  
                                           +;[*'(./*7L�78�9ก8*�(?:;78�9>g(�'(3g�e<f?e*+3Z(T =.)* ge<f 9N9{*�= *��:L�(�'()�*�[L�(  
                                           {rf(+;�������  Pixel e<f?e*+3Z(�'(3g�  
- Include head data = .)* Tick �73Rf'()9�=Qgก''ก 
- TAB 16-bit Color = 7:Zกe<f TAB 16-bit color .�/L'( Color bit .)*�:R'กe<f/L'( R:5bit,G:6bit,B:5bit  >L8�.�/L'(   
                                   Order of Colors (WORD bit[15~0]) .)*�3<=(><���� RGB >L8� TAB 'Rf�@9L[*'( Set ';@3 
 

5) �9Rf' Set 7L�[L�(|�3<=23*'=?:*8 .)*7:Zกe<f Icon save (         ) �cRf'ed�ก�3 save file hex code �กa2@8* �9Rf'+;./*(��กa.)*./*   
    note pad ���  file �rj�9� +�ก�_j� กa Copy  hex code @�8�(@8*.� editor e<f./*��<=�T�3?ก39 

 

6. ก;1=L;0;B-,a�O�;09<18ก1� 

 >d�)3_2[_8'=L�(�'('<e<e<e<f.)*9��_j�+;��<=� *8=����{< +;3'(3_2 MCU 3 [3;กg:@ *?กL AVR(Mega128) , 
PIC(18F8722),ARM7(LPC2138) {rf(.�[_8'=L�(+;9<e_j(ก�3 Control LCD .�?�8[_j( ?:;?�8�'� �rj�'=gLก_2Ug*./*8L�[*'(ก�3
.)*?> (U:.�?�8.   กa.)* g[_8'=L�(.�?�8�_j�����):_ก T =[_8'=L�(�'( MCU ?[L:;[3;กg:�_j�+;����[_8'=L�(�)9R'�|ก_� 
{rf(.�[_8'=L�(e_j()9 �<j�3�+;'*�([d�?)�L(?' � 3>�3Zf9[*�e�(?ก� X,Y �'(+'[�9eZ�e�( _(3g� *��:L�( 
 
 
 
 
 
 
 
 
 
 
 
 

1�<=>? 16  8*30ก;1�:;08�3P31*+BCB:;N� LCD QB8Ba-,k08478BaB�B 

 
 +�ก3g� *��2��9Rf'Ug*./*�d�k�(ก4/_�ก4[_8'=L�(e<f.)*9�@�./*(�� �8:�กd�)� [d�?)�L(?' � 3> X,Y >d�)3_2�3Zf9 Plot 
3g�)3R'[_8'_ก�3  Ug*./*กa+;[*'(9'([d�?)�L(?' � 3>'*�('Z([�93g� *��2�  
 

 >d�)3_2.�[_8'=L�(�_j�+;9<[_8'=L�():_ก|'=gL *8=ก_� 3 [_8'=L�( @9L8L�+;����[_8'=L�(.�?�8�'� )3R'?�8[_j(กa[�9
T =9<3�=:;�'<=  _(�<j 
 

DISPLAY 240x320(Hor.)

Address Start

0

239

319

X-Address(0-319)
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- Ex1_Touch_Position .�[_8'=L�(�<j�9Rf' Run T�3?ก39 �3Zf9[*�+;.)*Ug*./*ed�ก�3 Touch .�[d�?)�L(e<f�����73Rf'()9�= + 
+d��8� 3 +N  �cRf'ed�ก�3 Calibrate .�>L8��'( Touch Screen �cRf'�8:�./*(��):_(+�ก Calibrate ?:*8 �8:�Ug*./* Touch )�*�+'
+;ed� MCU >�9�3Q'L��[d�?)�L(?' � 3>@ *Qgก[*'([3(ก_2[d�?)�L(?' � 3>+3Z(�'( LCD e<f?> (.�3g�e<f16 ):_(+�ก 
Calibrate �3<=23*'= �9Rf'Ug*./* Touch e<f[d�?)�L(. |2�)�*�+' LCD  e<f)�*�+' *��:L�(กa+;?> (7L�[d�?)�L( X,Y .�+N e<fUg*./* 
Touch ''ก9�.)*�)a� 
- Ex2_Touch_Draw  .�[_8'=L�(�<j �9Rf' Run T�3?ก39�3Zf9[*� กa+;[*'( Calibrate Touch Screen �)9R'�ก_2[_8'=L�(e<f 1 
+�ก�_j�Ug*./*>�9�3Qed�ก�38�  )3R'��<=�[_8)�_(>R':(2�)�*�+'@ *)�*�+'กa+;?> (:�=�>*�[�9e<fUg*./*8� )3R'��<=� ?:;
>�9�3Q Touch e<f Icon [_8T��[ (        ) �cRf'��:<f=�><�>*�e<f+;8�  ?:; Touch e<f Icon Home (       ) �cRf' Clear Screen 
- Ex3_Touch_Button  .�[_8'=L�(�<j �9Rf' Run T�3?ก39 กa+;.)*Ug*./* Calibrate Touch Screen �/L�� Z9 +�ก�_j�กa+;?> (�N�9
>d�)3_2.)*Ug*./* Touch �9Rf'Ug*./* Touch e<f�N�9. |2�)�*�+' .�/L'()�*�[L�(e<f8L�('=gLกa+;?> ( 3g�[L�(|.)*�)a�[�9�N�9e<fก   
 
 >d�)3_2.�>L8��'(ก�3 Calibrate Touch Screen �_j� +�ก[_8'=L�(+;�)a�8L�eNก73_j(e<f�3� Reset  MCU �3�+;[*'(ed�
ก�3 Calibrate .)9L�>9' {rf(�8:�.�ก�3�d�@�./*(��+3Z(�_j��3�'�++;[*'(ก�3 Calibrate �c<=(73_j(� <=8�eL��_j� {rf(9<8Z�<?ก*T = 
 
QRSTUT41  .)*[L' E2Promt ��*�ก_2 MCU �cZf9��*�@� (Q*� MCU e<f./*@9L9< E2PROMPT ��=.�) +�ก�_j�.� Function 
�touch_calibrate()� [L'+�ก233e_ ก�3�3<=ก./* Function �set_matrix()� .)*Ug*./*��<=�T�3?ก39 write 7L�e<f'=gL.�[_8?�3 
divider,An,Bn,Cn,Dn,En,Fn @��กa2@8*.� E2Promt ?:; write 7L�';@3กa@ * '<ก 1 Byte @��กa2@8*.� E2Prompt  *8=�cRf'./*
���� Flag Status >d�)3_2./*[38+>'28L�9<ก�3 Calibrate @�?:*8)3R'=_(   

+�ก�_j�.�>L8��'( main T�3?ก39 กL'�e<f+;ed�ก�3�3<=ก./*k�(ก4/_� �touch_calibrate()� .)*Ug*./*'L��7L� Status Flag 
+�ก E2Prompt 9�[38+>'2กL'�8L�����7L�� <=8ก_27L�e<fUg*./*@ * write �กa2@8*)3R'@9L Q*�./Lกa@9L[*'(�3<=ก./*(��k�(ก4/_� 
�touch_calibrate()� '<ก .)*@�'L��7L��'([_8?�3 divider,An,Bn,Cn,Dn,En,Fn e<f@ *�กa2@8*.� E2Prompt ''ก9�  ?:*8�d�9�
?e�7L�.)*ก_2[_8?�3 divider,An,Bn,Cn,Dn,En,Fn �):L��<j�/L�� Z9  ?:*8กa@�ed�(��.�>L8�'Rf��'(T�3?ก39[L'@ *  �eL��<jUg*./*
กa+;@9L[*'(�><=8�8:�.�ก�3 Calibrate eNก73_j(�9Rf'+;./*(�� LCD  
 
QRSTUT42  8Z�<�<j@9L[*'(./* E2Promt  ed�@ *T = .�k�(ก4/_�ก4 �touch_calibrate()� [L'+�ก233e_ ก�3�3<=ก./* Function 
�set_matrix()� .)*Ug*./*�cZf97d�>_f( printf()��*�@�(.�[_8'=L�(��<=�@8*.)*?:*8?[L�� ก�3./*(��@8*) �cRf' print 7L��'([_8?�3 
divider,An,Bn,Cn,Dn,En,Fn ''ก9�?> (U:e�( RS232 T =./*T�3?ก9 Hyper Terminal 3_27L��'([_8?�3e<f print 9�?> (
.)*Ug*./*�)a� +�ก�_j�.)*Ug*./*ed�ก�3+ 7L��'([_8?�3?[L:;[_8e<f?> (�กa2@8*  ?:*8�d�7L�e<f@ *@�กd�)� .)*ก_2[_8?�3 
divider,An,Bn,Cn,Dn,En,Fn e<f�3;ก��@8*�)�Rf' main()  �8:�+;./*(��Ug*./*กa>�9�3Q[_ k�(ก4/_� �touch_calibrate()� eZj(@ *@9L
[*'(�3<=ก./*'<ก  {rf(8Z�<�<j�8:�./*(��+' LCD ):�=|+' Ug*./*'�++;[*'(��<=�T�3?ก39ก�3 Calibrate �cRf')�7L� 
divider,An,Bn,Cn,Dn,En,Fn @8*[L�()�ก ��Rf'(+�กQ*�Ug*./*��:<f=�+'.)9LQr(+;����+'?22� <=8ก_�Ug*./*กa+;[*'( Calibrate )�7L�
.)9L�>9' @9L>�9�3Q./*7L�e<f'L��@ *+�ก+'�กL�9�./*ก_2+'.)9L@ *�c3�;+;ed�.)*7L�?' � 3>e<f'L��@ *+�กก�3 Touch @9L[3(
ก_2[d�?)�L( address �'(+' LCD +3Z(|   
���E���.�: 
�ก�� Calibrate �	(������� Touch 
"����ก	��.�J"��,'-/��KE���
"�/�ก,'-�L&�M�-�E��/J/�).�
�ก���.��N
O���� 
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