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1. �*+,�-./01�2-�345 ET-TFT240320TP-3.2 REV.B 

- ���� Display Module TFT LCD Color +Touch Screen ���  240x320 Pixel  
- ��� �'()�*�+' TFT 3.2 ''  
- ./* Single Chip Driver �2'34 SPFD5408A  
- 89�:;<�'=> �'(?=@? (A * 65536 ?=(RGB =R:5bit-G:6bit-B:5bit) 
- �;L'กก�3 Interface GLCD PQ�� DIP SW2. MODE A * 3 Mode 8L'    1) Parallel Mode  16-bit  Interface     
                                                 2) Parallel Mode 8-bit Interface   @;< 3) Serial Mode  SPI Interface 
- .�?Q9��'(ก�38928U: Touch Screen ?�:�3V�;L'ก Interface A * 2 @22 *9> DIP SW1.TSC SEL 8L' Interface @22 SPI   
  W > PQ�� Chip Touch Screen Controller #ADS7846 (ADC :=89�:;<�'=>  12 2Z[) )3L' Interface W >./*�� X-,X+,Y-Y+   
   [Q'��*�ก_2�� ADC �'(  MCU W >[3(กaA * (ก�3��=>�W�3@ก3:8928U:+< >UQ(>�ก)  
- .�ก�3./*(�� V*�A:Q[*'(ก�3./* Touch Screen ?�:�3V Control �bc�<.�?Q9��'(�'([_9 LCD '>Q�(� =>9กaA *  
- +d��9� I/O �'( MCU ?d�)3_2./* 8928U:.�?Q9��'( GLCD @;< Touch Screen  ?3U�A * _(�=f 
  1) �:Lg'./*.� Parallel Mode 16-bit Interface +<./* I/O h_f():  27 PIN  
  2) �:Lg'./*.� Parallel Mode  8-bit Interface +<./* I/O h_f():  19 PIN 

3) �:Lg'./*.� Serial Mode  SPI Interface  +<./* I/O h_f():   10 PIN  (89�:V=g SPI-Clock �_f�[gd� 10 MHz Vn(+< =)   
- ?�:�3V[Q' Interface A *h_f( MCU h=g./*Ao�;=f>( 5V @;< 3.3V (.)* q3�>;<�'=> �cZg:�[Z:.�)_9�*'ก�3[Q'./*(��) 
-  Connector ?d�)3_2[Q'./*(��.� Parallel Mode 8 bit @;<16 bit +<./* Pin Header 2x20 ?Q9�.� Serial Mode @22 SPI  +< 
   ./*  Pin Header 1x20 .�ก�3[Q'./*(�� 
- Ao�;=f>(2'34  DC +5 V 
 

2. 6.ก8+9:69;�32,3<=21�2-�345 ET-TFT240320TP-3.2 REV.B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    

   3�>?@A2.1 ( A ) 5<=DED<=-�345                                                                                                      3�>?@A2.1 ( B ) 5<=DE6.2-�345 

ET- TFT240320TP-3.2 REV.B 

Header 1x20 

LCD+Touch 

Header 2x20 

DIP SW1. TSC SEL 

DIP SW2. MODE 
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- LCD+Touch      : +<������Lf'h=g�'(+' LCD ���  240x320 Pixel W > *��2��'(+'+<Vqกb�2h_2 *9>@PQ� 

                                �'( Touch Screen @22 Resistance  
 
- Header 1x20     :  +<���� Connector [_9Pq* ���  1x20 Pin �cLg'.)*Pq*./*[Q'?_rr�s.�@22 SPI tMODE +�ก MCU  
                                ��*�:�8928U:ก�3hd�(���'([_9+' LCD @;< Touch Screen ung()�*�h=g�'( @[Q;<��+<@? ( _(   
                                [�3�(h=g 2.1  ,  2.2  
 
                           
 
 
 
 
 
 
 

3�>?@A2.2 /M=:ED�21=,.NN=+?@A Header 1x20 (SPI-MODE) (��2O=ก5<=DED<=/=�3�>?@A2.1 (A) ) 
 

- Header 2x20     : +<���� Connector [_9Pq* ���  2x20 Pin �cLg'.)*Pq*./*[Q'?_rr�s.�@22 Parallel-Mode (8,16 bit)  
                               +�ก MCU ��*�:�8928U:ก�3hd�(���'([_9+' LCD @;< Touch Screen ung()�*�h=g�'(@[Q;<��+< 
                               @? ( _([�3�(h=g 2.1  ,  2.2  
 
 
 
 
 
 
 
 
 
 
 

 

   

 

                    

     

3�>?@A2.3 /M=:ED�21=,.NN=+?@A Header 2x20 (Parallel-Mode:8,16 bit) (��2O=ก5<=DED<=/=�3�>?@A2.1 (A) 
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/=3=2?@A2.1 3=]69^�@]5 PIN ,M=E3.-_`< Control GLCD 
 

No. PIN 

Header2x20 

(Parallel Mode) 

Header1x20 

(SPI Mode) 

PIN-NAME I/O 3=]69^�@]5 

1 4 GND Power LCD  �� Ground 
2 1 +5V Power LCD ��Ao�;=f>(2'34  +5 V 
- 5 SDI-H I �� Serial Data In  +<./*3_2�*':q; )3L' 8d�?_g(+�ก MCU  ung(./*.� SPI Mode  
- 6 SDO-H O �� Serial Data Out +<./*?Q(�*':q;A�.)* MCU  ung(./*.� SPI Mode 

3 8 LCD CS-H I 
�� Chip-Select  ./* Enable LCD Module (./*h_f( SPI @;< Parallel Mode) W > 
Low = LCD Module Enable @;<  High = LCD Module Disable 

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

5 7 WR/SCL-H I 
�� Write Strobe/Serial Clock  +<hd�)�*�h=g write data �:Lg'A *3_2?_rr�s Low .�
Parallel Mode   )3L' .)*������?_rr�s  Clock .� SPI Mode 

6 - RD-H I �� Read Strobe +<hd�)�*�h=g Read data ''ก:��:Lg'A *3_2?_rr�s Low 
7 9 RES-H I �� Reset +<hd�)�*�h=g Initial  LCD Module �:Lg'A *3_2?_rr�s Low 

8 10 BL-H I �� Black Light Ao  wBlack Light �'( LCD +<[Z �:Lg'���=fA *3_2?_rr�s���� High 

9-24 - DB0-DB15 I/O 
�� data bus Bi-directional 16 bit ./*?Q(PQ���*':q; )3L' /=f[d�@)�Q(@' � 3?�'( 
3=+=?�['34 +<./*?d�)3_2 Parallel Mode 

/=3=2?@A2.2  3=]69^�@]5 PIN ,M=E3.-_`< Control Touch Screen 
 

No. PIN 

Header2x20 

(Parallel Mode) 

Header1x20 

(SPI Mode) 

PIN-NAME I/O 3=]69^�@]5 

25*-28 * 11*-14* Y-,X-,Y+,X+ I 
  �� Y-,X-Y+,X+  ������./*?d�)3_2'Q��[d�@)�Q( Touch Screen W >[3(  A:QPQ�� Chip    
   ADS7846 W >+<[*'(�;Lg'� DIP SW1. TSC SCL :�>_([d�@)�Q( off h_f():    

29 15 TOUCH-SCLK I   ������ DCLK �'( ADS7846./*�cLg' Synchronizes serial data I/O  

30 16 TOUCH-CS I 
  ������ CS �'( ADS7846 �:Lg'A *3_2?_rr�s Low +<����ก�3 Enable Serial I/O    
  Register   �'([_9 Chip .)*�3Zg:hd�(�� 

31 17 TOUCH-MOSI I  
  ������ DIN �'( ADS7846 �:Lg'�� CS ���� Low �*':q;+<Vqก Latch h=g�'2���nf��'(  
  ?_rr�s DCLK 

32* 18* TOUCH-BUSY O   ������ BUSY �'( ADS7846 +<���� High impedance �:Lg'�� CS ���� High  

33 19 TOUCH-MISO O 
 ������ DOUT �'( ADS7846 �:Lg'�� CS ���� Low �*':q;+<Vqก Shift h=g�'2��;(�'(    
  DCLK @;< Output �=f+<���� high impedance �:Lg' CS ���� High 
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/=3=2?@A2.2  (/��) 

No. PIN 

Header2x20 

(Parallel Mode) 

Header1x20 

(SPI Mode) 

PIN-NAME I/O 3=]69^�@]5 

34 20 TOUCH-PEN O 
  ������ PENIRQ �'( ADS7846 �:Lg':=ก�3?_:P_?+' Touch Screen +<.)*?_rr�s    
  Logic ''ก:����� Low (A * Pull-Up R10K A9*.)*.�2'34 @;*9) 

35,36,37 1,2,3 
VTSC,+5V, 

+3V3 

     Power    
     Touch    
    Screen 

  .� 3 Pin �=f+<./*�;L'กAo�;=f>(.)*ก_2[_9 ADS7846 W > V*�./*ก_2 MCU 5V +<[*'(   
  jump �� VTSC ��*�ก_2�� +5V  @[QV*�./*ก_2 MCU 3.3V +<[*'( jump �� VTSC ��*� 
  ก_2�� +3V3 (37)  

38* - VBAT I   ������ Vbat �'( ADS7846 ung(+<A:Q�d�:�./*(��.�?Q9��'( Touch Screen 
39* - VREF I/O   ������ Vref �'( ADS7846 ung(+<A:Q�d�:�./*(��.�?Q9��'( Touch Screen 

40* - AUX I   ������ AUX input to ADC�'( ADS7846 ung(A:QA *�d�:�./*(��.�?Q9��=f  

 (*) = ��h=gA:QA *Vqก�d�:�[Q'./*(�� '*�('Z(ก_2[_9'>Q�(�'('=h=h=h=g.)*:� 
 

-  DIP SW1. TSC SEL ���� !"#$%&'� :  ���� Dip SW.:= *9>ก_� 4 [_9 ung(�:Lg'[*'(ก�3./*(��.�?Q9��'( Touch         
                                    Screen W > Interface @22 SPI PQ�� Chip Touch Screen Controller #ADS7846 กa.)*�;Lg'�   
                                    Dip SW. h_f(4A�h=g[d�@)�Q( On (Default) ung(.�[_9'>Q�(W�3@ก3:h=g.)*:�กa+<��=>� Support   
                                    ก�3[Z [Q'.�W): �=f:�.)*�/Q�ก_� .�ก3s=h=gPq*./*+< Interface W >./*�� X-,X+,Y-Y+ [Q'��*�  
                                    ก_2�� ADC �'( MCU W >[3((A:Q./*(�� ADS7846) กa.)*�;Lg'� DIP SW. h_f( 4 ;(:�>_(  
                                    [d�@)�Q([3(�*�:ก_2[d�@)�Q( Default (Off) 
 

-  DIP SW2.MODE ���� !"#$%&'� : ���� Dip SW. := *9>ก_� 4 [_9 W >+<./*(���c=>( 3 [_9 8L' S1,S2 @;< S3  W >  
                                    Dip SW2. �=f+<:=A9*?d�)3_2.)*Pq*./*�;L'ก Mode ก�3 Interface 3<)9Q�(2'34  GLCD ก_2 MCU   
                                    h=g�d�:�[Q'8928U: W >ก�3�;L'กW): +<����A�[�:[�3�(h=g2.3 
 

/=3=2?@A 2.3 :,52ก=3^6��ก Mode Interface LCD O=ก DIP SW.2 
 

DIP SW.2 MODE 

S1 S2 S3 S4 

3�>ก=3 Set SW2. 
MODE   Interface 

ON/OFF* ON OFF X 
 

 
SPI-Mode 

OFF OFF ON X 
 

 
Parallel 8-bit Mode 

ON OFF ON X 
 

 
Parallel 16-bit Mode 

                  X = ����'<A3กaA *    ;    ON/OFF* = .� SPI Mode  ?9Z[/4 S1 +<hd�)�*�h=g�;L'ก ID W > ON= .)* ID ���� 0  @;<  OFF =  .)* ID ���� 1   
                                                              .�[_9'>Q�(W�3@ก3:h=g.)*:�+<./* ID ���� 0  _(�_f�[*'( Set  ?9Z[/4 S1 .�[d�@)�Q( ON 
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3. ก=3DM=-�345 ET-TFT240320TP-3.2 REV.B  c>/��_`<2=D3�d�ก.- MCU 

?d�)3_2ก�3[Q'./*(��2'34  ET-TFT240320TP-3.2 REV.B  h=g+<ก;Q�9Vn([Q'+�ก�=f�_f�+<3'(3_2ก_2[_9'>Q�(h=gh�('=h=
h=��=>�:�.)* W >./* MCU AVR MEGA128, PIC 18F8722  (?d�)3_2 MCU @22 5 V) @;<./* MCU ARM7 LPC2138 
(?d�)3_2 MCU @22 3.3V )  ung(9(+3ก�3[Q' MCU h=g@? (.�3q�[_9'>Q�( *��;Q�(�=f?�:�3V�d�A� _ @�;(�cLg'[Q'ก_2 MCU 
�2'34'Lg� )3L' [3<กq;'Lg�~A * @[Q  ��������	
���
�	������ VTSC ����������ก Jump ก
����� +5V "��� +3V3 �"�$%ก����

���ก
���&
�����'()���� MCU ,'-�.�/����&�	) /01��
(������,.��"� MCU �
')"�)�&�  �/Q� V*� MCU hd�(��h=g3< _2Ao�;=f>( 
5 V กa+<[*'( Jump �� VTSC `��*�ก_2�� +5V ����[*�  

 

 .�ก�3[Q'./*(���_f�Pq*./*?�:�3V�;L'ก3q�@22ก�3[Q'A *  3  Mode Interface 8L' Serial Interface SPI-Mode  ,  
Parallel Interface 8-bit Mode @;< Parallel Interface 16-bit Mode W >ก�3�;L'กW):  Interface ?�:�3V�;L'กA *+�ก DIP- 
SW2 h=g'>qQ *��);_(2'34   ?�:�3V?3U�[_9'>Q�(ก�3[Q'.� Mode [Q�(~A * _(�=f 
  

3.1) Serial Interface SPI-MODE  .�W): �=f SPI CLOCK 893+<./*h=g89�:V=g'>Q�(�*'> 10 MHz �nf�A��cLg'ก�3  
['2?�'(.�ก�3@? (P;2�)�*�+' LCD �'( 3q� )3L'�*'89�: h=gVqก?Q(:�+�ก MCU A *�3a9c' 
ก=3 Set Mod Interface 

 
 
 
 

 
 ก=3/��_ <̀2=Dก.- MCU 3.3V    

?d�)3_2.�9(+3�=f ?_(�ก[�� P0.2,P0.3,P0.11,P0.14 �'( MCU +<[Q' R Pull-Up ��Lg'(+�ก�� Port �=f
���� Open Drain ung(V*� MCU h=g�d�:�./* A:Q:=��. ���� Open Drain  กaA:Q[*'([Q' R Pull-up  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

3�>?@A3.1A /.d�]�=2ก=3/��-�345 ET-TFT240320TP-3.2 REV.B ^1<=ก.- MCU ARM7 #LPC 2138 (3.3V) 
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ก=3/��_ <̀2=Dก.- MCU 5 V 

 
                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

3�>?@A3.1B /.d�]�=2ก=3/��-�345 ET-TFT240320TP-3.2 REV.B ^1<=ก.- MCU AVR #Mega 128  (5V) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3�>?@A 3.1C /.d�]�=2ก=3/��-�345 ET-TFT240320TP-3.2 REV.B ^1<=ก.- MCU PIC#18F8722  (5V) 
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?d�)3_2 SPI Mode �=f .�?Q9��'( PIN Interface LCD h=gA:Q:=ก�3[Q'./*(�� h=g�_f9[Q' J1 (Header 2x20) กa893
+<[Q';(ก3�9 4 _(@? (.�3q�h=g 3.1D [�:�?*��3<  �cLg'กd�)� ?V��<h�( Logic .)*ก_2��h=gA:QA *./*(���'( LCD 
h=g@�Q�'� (.�ก�3h ;'(./*(��V*�A:Q[Q';(ก3�9 4�;Q'>;'>A9*�b>~ กa>_(A:Qc2��r)�.�ก�3./*(���<83_2)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3�>?@A3.1D :,52ก=3/��1=,.NN=+ PIN Interface LCD ?@Ac���@ก=3_ <̀2=D62ก3=d54/=�^,<D>39 
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3.2) Parallel Interface 8-bit MODE   
ก=3 Set Mod Interface 

 

 
 
 
 

 
 

 
?d�)3_2 Parallel 8-bit Mode �=f �3�+<./*�� data .�ก�33_2?Q(�*':q;�c=>( 8 Bit 8L' DB8-DB15 .�?Q9��'( 

PIN Interface LCD h=gA:QA *./*(�� 8L' DB0-DB7 กa893+<[Q';(ก3�9 4 _(3q�[�:�?*��3< �)[UP;กa�/Q�� =>9ก_2.� 
SPI-Mode  (.�ก�3./*(��+3Z(V*�A:Q[Q'กa>_(A:Qc2��r)�'<A383_2)  

 
ก=3/��_ <̀2=Dก.- MCU 3.3V    

?d�)3_2.�9(+3�=f ?_(�ก[�� P0.2,P0.3,P0.11,P0.14 �'( MCU +<[Q' R Pull-Up ��Lg'(+�ก�� Port �=f
���� Open Drain ung(V*� MCU h=g�d�:�./* A:Q:=��. ���� Open Drain  กaA:Q[*'([Q' R Pull-up  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3�>?@A3.2A /.d�]�=2ก=3/��-�345 ET-TFT240320TP-3.2 REV.B ^1<=ก.- MCU ARM7 #LPC 2138 (3.3V) 
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ก=3/��_ <̀2=Dก.- MCU 5 V 
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3.3) Parallel Interface 16-bit MODE   
ก=3 Set Mod Interface 

 
 
 
 
 
 
 
 

 
ก=3/��_ <̀2=Dก.- MCU 3.3V    

?d�)3_2.�9(+3�=f ?_(�ก[�� P0.2,P0.3,P0.11,P0.14 �'( MCU +<[Q' R Pull-Up ��Lg'(+�ก�� Port �=f
���� Open Drain ung(V*� MCU h=g�d�:�./* A:Q:=��. ���� Open Drain  กaA:Q[*'([Q' R Pull-up  
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4. E6.กก=3 Control ^-�k�2/<D_Dก=3/05/��ก.- LCD :69 Touch Screen  

.�ก�3��=>�W�3@ก3:[Z [Q'ก_22'34  ET-TFT240320TP-3.2 REV.B �_f� �cLg'.)*(Q�>.�ก�3��=>�W�3@ก3:.)*Pq*./*
:'(@>กก�38928U:ก�3hd�(��''ก���� 2 ?Q9� 8L' ?Q9�h=g����+' LCD ung(.�?Q9��=f+<�;L'กก�3 Interface A * 3 @228L' 
Parallel 8-bit , 16-bit @;<@22 SPI ?Q9�h=g���� Touch Screen +<./*ก�3 Interface @22 SPI  W >);_กก�3��=>�
W�3@ก3:8928U:ก�3hd�(�� .�h=g�=f+<�'./*[_9'>Q�(h=gh�('=h=h=.)*:�.�@PQ� CD ����[_9'*�('Z(  ung(.�@[Q;<[_9'>Q�(h=g.)*:�
.� CD �_f�+<./*);_กก�3�2Lf'([*�.�ก�3[Z [Q'ก_22'34 �):L'�~ก_�):  +<[Q�(ก_��c=>(3q�@22ก�3@? (P;''ก)�*�+'
�hQ��_f� ung(?�:�3V?3U�);_กก�3h_f( 2 ?Q9�A * _(�=f  

 

4.1) ก=3 Interface Control LCD  .�?Q9��'(8d�?_g(h=g./*8928U:[_9 LCD �_f� .)*Pq*./* q3�>;<�'=> ก�3./*(��A *+�ก 
data Sheet �Driver_SPFD5408A.pdf �  h=g.)*:�.� CD  ?Q9�);_กก�3?Q(8d�?_g( )3L' ?Q( Data A�>_( LCD �_f�+<@>ก''ก���� 
3 @22 [�:ก�3 Interface ung(+<ก;Q�9Vn(.�)_9�*'>Q'>[Q'A� 

กQ'�'Lg�[*'(hd�89�:��*�.+กQ'�9Q� A:Q9Q�+< Interface .� Mode . กa[�:   .�ก�3?Q( Data A�>_( LCD +<:=ก�3?Q( Data 
''ก���� 2  /U  8L' .�/U @3ก+<����/U �'( Register h=g�3�+<��*�Vn( ung(กa8L'8Q�[d�@)�Q( Address �'( Register Index �'(
8d�?_g(�_f�~ ung(+<:=���  8 bit  �/Q� 8d�?_g( Write Data to GRAM(R22h) 8Q�[d�@)�Q( Address �'( Register Index �'(8d�?_g(�=f
กa8L' 0x22  @[Q�9;�?Q(�3�+<[*'(?Q( 16-bit  _(�_f�8Q�h=g[*'(?Q(''กA�+3Z(8L' 0022H ����[*�    .�/U h=g2 +<����/U �'( Data 
�'(8d�?_g(�_f�~ ung(+<:=���  16 bit �/Q� �:Lg'Pq*./*?Q(8d�?_g( 0x22h ''กA�@;*9�*':q;/U h=g 2 h=g+<[*'(?Q([�:''กA�กa8L' Data 
?=)3L'8Q�'Lg�~�'(8d�?_g(�_f�~ ?::U[Z[*'(ก�3.)*�3�ก�h=g)�*�+' LCD ����?=��9 1 +U  กa+<[*'(?Q( data ''กA�8L' 0xFFFF  
����[*�     �:Lg'c'��*�.+);_กก�3?Q(8d�?_g(�2Lf'([*�@;*9 [Q'A��3�+<:�cq Vn(ก�3+_ �3=>(�*':q;��>.��'( LCD  ?Q9�h=g����
8d�?_g( @;< Data h=g3_2��*�:�9Q�:=ก�3+_ �3=>('>Q�(A3  39:Vn( Timing Diagram .�ก�3 Read-Write Data +�ก MCU A�>_( LCD 
�'(ก�3 Interface h_f( 3 Mode  _(�=f  

4.1.1) Interface SPI-MODE 

  ?d�)3_2.�W): �=f LCD +<:=ก�3+_ �3=>(.�?Q9��'(8d�?_g( @;< Data ��>.�.):Q [�:h=gPq*./*?Q(��*�:� _(3q� 
 

 
 

 

 

3�>?@A4.1.1A :,52ก=3O.5^3@]2-0/1�2 �M=,.A2?@A3.-^1<=�=  

+�ก3q� 4.1.1A .� 1stTransfer Byte High(D15�D8) �3�+<?Q(8Q� 00H ''กA���Lg'(+�ก Address Register 

�'(8d�?_g(:=��� �c=>( Byte � =>9  ung(+<Vqกกd�)� h=g[d�@)�Q( Byte Low(D7�D0)  
 

 
 
 
 

3�>?@A4.1.1B :,52ก=3O.5^3@]2 Data -0/,@1D=5 16 bit  65K Colors ?@A3.-^1<=�=  
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+�ก3q� 4.1.1B �3�+<�3=>( Data 2Z[?= +�ก2Z[?q(A�2Z[[gd����� RGB ung(+<?' 8;*'(ก_2[_9'>Q�(�'('=h=h= @[Q
Pq*./*?�:�3V+<��;=g>�.)*�3=>(2Z[?=���� BGR A * W >./*8d�?_g( Entry Mode (R03H) �cLg'hd�ก�3  Set ก�3�3=>(2Z[?=.):Q
ung( q3�>;<�'=> �cZg:A *.� Data Sheet �'( SPFD5408A 

  �9;�h=gPq*./*+<?Q(�*':q; �cLg'@? (+U 2�+' LCD Pq*./*กa+<[*'(P?:?=�'��'(W >'*�('Z(ก�3�3=>(2Z[?=[�:3q�
 *��2�8L'Data D15-D11(5bit) +<����?Q9��'(?=@ ( , Data D10-D5(6bit) +<����?Q9��'(?=��=>9 , Data D4-D0(5bit) 
+<����?Q9��'(?=�fd��(Z� ung(�:Lg'Pq*./*?Q( Data ��*�A�>_( LCD @;*9 Data กa+<Vqก+_ �3=>(�*':q;.):Q���� 18 2Z[ '_[W�:_[Z
[�:3q� W >89�:?9Q�(�'(?=+<A;Q+�ก :L  A� ?9Q�( ung(+<�3=>(+�ก2Z[[gd�A�)�2Z[?q( �/Q� [*'(ก�3?=@ (h=g:=89�:?9Q�(
:�ก?U กa+<A * Data = 0xF800  )3L' [*'(ก�3?=��=>9h=g:=89�:?9Q�(�*'>?U  Data = 0x0020 ����[*� V*�[*'(ก�3?='Lg�
�'ก�)�L'+�ก 3 ?=);_ก Pq*./*กa+<[*'(กd�)�  2Z[ data h=g'>qQ.�/Q9(�'(@[Q;<?=.)*�):�<?:กa+<A *?=''ก:�[�:h=gPq*./*
[*'(ก�3 �/Q� V*�+<.)*����?=��9 กa+<A * Data = 0xFFFF )3L' ?= d� Data = 0x0000 ����[*�  

 

1.kD/�Dก=3 Write �M=,.A2 :69 Data O=ก MCU c>�d-�*� LCD _D:-- SPI-MODE  

?d�)3_28Us?:2_[Z�'( SPI-Mode �=f+<hd�(��h=g�'2���nf��'(?_rr�s Clock ก�3?Q( Data +<?Q(@22 Serial
83_f(;< 8 bit(1Byte) W >+<?Q(2Z[ MSB (2Z[?q(?U ) ''กA�����2Z[@3ก   .�ก�3?Q(8d�?_g( )3L' Data +<:=3q�@22ก�3
?Q( 83_f(;< 3 Byte   _(�=f  
ก�� Write 7.�

-�(Index Register) t [*'(?Q(กQ'�ก�3 Write data 
1. Byte Start =70h(ID=0),74h(ID=1)  -----> 2. �M=,.A2 Byte High = 00h  -----> 3. �M=,.A2 Byte Low = Reg. NO (00h-A4h) 

ก�� Write Data  - [*'(?Q();_(+�ก Write 8d�?_g(''กA�@;*9 
1. Byte Start =72h(ID=0),76h(ID=1)  -----> 2. Data Byte High = data (D15..D8)  -----> 3. Data Byte Low = data (D7..D0) 

 

Byte -./1 :  +<���� Start Byte [*'(?Q(���� Byte @3ก�?:' �cLg'����[_9กd�)� 3q�@22ก�3 'Q��-��=>� @;<@>ก�*':q;h=g  
                 ?Q(A�.)* LCD 9Q����� 8d�?_g( )3L' ���� Data  ung( Start Byte �=f+<:=���  8 2Z[ W >:=ก�3+_ �3=>(2Z[ _(�=f 
 
 
 

       - Device ID Code : [Bit2..Bit7]  W > 6 2Z[�=f +<����ก�3กd�)�  ID �'( LCD ung(2Z[3-2Z[7 +<Vqกกd�)� A9* 
       [�>[_9@;*9�);L'A9*.)*Pq*./*กd�)� �'('=ก 1 2Z[8L' 2Z[2 ung(?�:�3Vกd�)� A *+�ก DIP   
       SW.2 [_9h=g S1 h=g'>qQ *��);_(2'34  �:Lg' S1 = ON +<A *  ID = 0 V*�'>qQ.�[d�@)�Q( OFF +<  
       A * ID=1 

         - Control : [Bit0..Bit1]  2 2Z[�=f+<./*กd�)� ก�3'Q����=>��*':q; @;<@>ก�*':q;h=g?Q(A�>_( LCD   
                                                      9Q����� 8d�?_g( )3L' Data ung(:=3q�@22 _(�=f 
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Byte -./2 :  +<���� Byte High (8 bit High) �'(8d�?_g( )3L' Data W > V*�Pq*./*กd�)� 2Z[.� Byteh=g 1 8L' RS=0 , R/W=0  
   _(�_f� Byte h=g 2 h=g+<?Q(''กA�8L' Byte High �'(8d�?_g( ung(+<:=8Q����� 00H  @[QV*�Pq*./*กd�)� 2Z[.� Byteh=g   
                1 8L' RS=1 , R/W=0  _(�_f� Byte h=g 2 h=g+<?Q(''กA�8L' Byte High �'( Data ung(+<:=8Q��hQ�A)3Qกa�nf�'>qQก_2  
                8d�?_g(h=gPq*./*+<./*(��9Q�:=ก�3กd�)�  Data A9*'>Q�(A3   
                 
Byte -./3 :  +<���� Byte Low (8 bit Low) �'(8d�?_g( )3L' Data W > V*�Pq*./*กd�)� 2Z[.� Byteh=g 1 8L' RS=0 , R/W=0  
   _(�_f� Byte h=g 3 h=g+<?Q(''กA�8L' Byte Low �'(8d�?_g( ung(+<����8Q��'( Register NO. (00h-A4h) [�: data  

                  Sheet      @[QV*�Pq*./*กd�)� 2Z[.� Byteh=g 1 8L' RS=1 , R/W=0  _(�_f� Byte h=g 3 h=g+<?Q(''กA�8L' Byte Low   
                �'( Data ung(+<:=8Q��hQ�A)3Qกa�nf�'>qQก_2 8d�?_g(h=gPq*./*+<./*(��9Q�:=ก�3กd�)�  Data A9*'>Q�(A3   
 

Timing Diagram ก=3 Read-Write �M=,.A2 :69 Data _D SPI MODE 

 
 
 
 
 
 
 
 
 

 

3�>?@A4.1.1C :,52 Timing Diagram _Dก=3 Read-Write �M=,.A2 :69 Data _E< LCD _D SPI-MODE  

+�ก Timing Diagram �=f+<@? (ก�3กd�)� +_()9<�'(?_rr�sก�3 'Q��-��=>��*':q; .)*ก_2 LCD .� SPI 
MODE W >�3Zg:+�ก.�?��9<�ก[Z.)* CS ���� High 3'A9* +�ก�_f��3Zg:?��9< Start W >.)* CS ���� Low +�ก�_f� �3Zg:  
Byte h=g1   .)* MCU ?Q( Start Byte :�>_(�� SDI �'( LCD [�:+_()9< Clock �'2���nf� ;qกh=g1-8  h=gกd�)� W > MCU 
h=g�� SCL  [Q'A�.� Byte h=g2 กa.)* MCU ?Q(8Q�8d�?_g((Index register) )3L' Data .� Byte High(D15-D8) [�::� .�
+_()9< Clock ;qกh=g9-16  @;<?U h*�> Byte h=g 3 กa.)* MCU ?Q(8Q�8d�?_g((Index register) )3L' Data .� Byte Low(D7-
D0) [�::����� Byte ?U h*�> .�+_()9< Clock ;qกh=g 17- 24  +�ก�_f�กa Set .)*�� CS ���� High  ����'_��?3a+?Zf�ก�3 
Write 8d�?_g( )3L' Data .� 3 Byte @3ก  �:Lg'+<hd�ก�3?Q( Data '=กกa.)*ก;_2A�hd�ufd�[�:�_f�['�h=gก;Q�9A��*�([*�.):Q 
  .)*?_(�ก[9Q�.�+_()9< Clock ;qกh=g9 h=g�3��3Zg:  write data .� Byte h=g 2 (Bit-D15) ''กA�h=g�� SDI  [_9 LCD   
กa+<�3Zg:?Q( Data (Bit-D15) ''ก:�h=g�� SDO �/Q�ก_�  _(�_f�.�+_()9<�=fPq*./*?�:�3V�3Zg:'Q���*':q; +�ก LCD :��กa2A9* 
A *c3*':~ก_� �cLg'�d�A�./*(��[�:h=gPq*./*[*'(ก�3 W >�*':q;h=g'Q��A *�=f กa+<����?V��< Register �'( LCD )3L' Data 
@;*9@[Q8d�?_g(h=gPq*./*+<?Q(A�'Q��  9Q�A�'Q�� Data.�[d�@)�Q( Register. ~ 
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4.1.2) Interface Parallel 8-bit MODE 

?d�)3_2.�W): �=f LCD +<:=ก�3+_ �3=>(.�?Q9��'(8d�?_g( @;< Data ��>.�.):Q�):L'�ก_2W): 'Lg�~ @[Q
ก�3?Q(8d�?_g( )3L' data +<?Q(83_f(;< 8 2Z[(1Byte) [Q'?_rr�s Write(WR)�c=>(1;qก [�: Timing Diagram3q�h=g 4.1.2C 
 
 

 
 

 

 

3�>?@A4.1.2A :,52ก=3O.5^3@]2-0/1�2 �M=,.A2?@A3.-^1<=�=  

+�ก3q� 4.1.2A .� 1
st

Transfer Byte High(D15�D8) �3�+<?Q(8Q� 00H ''กA���Lg'(+�ก Address Register 

�'(8d�?_g(:=��� �c=>( Byte � =>9  ung(+<Vqกกd�)� h=g[d�@)�Q( Byte Low(D7�D0)  
 

 
 
 
 

3�>?@A4.1.2B :,52ก=3O.5^3@]2 Data -0/,@1D=5 16 bit  65K Colors ?@A3.-^1<=�=  

+�ก3q� 4.1.2B �3�+<�3=>( Data 2Z[?= +�ก2Z[?q(A�2Z[[gd����� RGB ung(+<?' 8;*'(ก_2[_9'>Q�(�'('=h=h= @[Q
Pq*./*?�:�3V+<��;=g>�.)*�3=>(2Z[?=���� BGR A * W >./*8d�?_g( Entry Mode (R03H) �cLg'hd�ก�3  Set ก�3�3=>(2Z[?=.):Q
ung( q3�>;<�'=> �cZg:A *.� Data Sheet �'( SPFD5408A 
  

  �9;�h=gPq*./*+<?Q(�*':q; �cLg'@? (+U 2�+' LCD Pq*./*กa+<[*'(P?:?=�'��'(W >'*�('Z(ก�3�3=>(2Z[?=[�:3q�
 *��2�8L'Data D15-D11(5bit) +<����?Q9��'(?=@ ( , Data D10-D5(6bit) +<����?Q9��'(?=��=>9 , Data D4-D0(5bit) 
+<����?Q9��'(?=�fd��(Z� ung(�:Lg'Pq*./*?Q( Data ��*�A�>_( LCD @;*9 Data กa+<Vqก+_ �3=>(�*':q;.):Q���� 18 2Z[ '_[W�:_[Z
[�:3q� W >89�:?9Q�(�'(?=+<A;Q+�ก :L  A� ?9Q�( ung(+<�3=>(+�ก2Z[[gd�A�)�2Z[?q( �/Q� [*'(ก�3?=@ (h=g:=89�:?9Q�(
:�ก?U กa+<A * Data = 0xF800  )3L' [*'(ก�3?=��=>9h=g:=89�:?9Q�(�*'>?U  Data = 0x0020 ����[*� V*�[*'(ก�3?='Lg�
�'ก�)�L'+�ก 3 ?=);_ก Pq*./*กa+<[*'(กd�)�  2Z[ data h=g'>qQ.�/Q9(�'(@[Q;<?=.)*�):�<?:กa+<A *?=''ก:�[�:h=gPq*./*
[*'(ก�3 �/Q� V*�+<.)*����?=��9 กa+<A * Data = 0xFFFF )3L' ?= d� Data = 0x0000 ����[*�  

 

1.kD/�Dก=3 Write �M=,.A2 :69 Data O=ก MCU c>�d-�*� LCD _D:-- Parallel 8-Bit MODE  
?d�)3_2ก�3?Q( 8d�?_g( )3L' Data +�ก MCU A�>_( LCD .�W): �=f �3�+<[*'(?Q(2Z[�*':q;''กA�h=g�� DB8-

DB15 �'(2'34  LCD �'( ETT [�:9(+3�*�([*��?:'  W >+<?Q(�*':q;''กA�83_f(;< 1 Byte +d��9�  2 83_f( [Q'
ก�3?Q(8d�?_g( )3L' Data 1 83_f( W >@>ก����  2 Byte @3กh=g����8d�?_g([*'(Vqก?Q(''กA�กQ'�  +�ก�_f�Vn(+<?Q( '=ก 2 
Byte );_(h=g���� data �'(8d�?_g(�_f�~[�:''กA�  ung(.� 2 Byte h=g����8d�?_g( )3L' Data h=g?Q(''กA��_f�  Byte @3กh=g
?Q(+<[*'(���� Byte High @;< Byte h=g 2 Vn(+<����  Byte Low W >.)*cZ+�3s�+_()9<ก�3 'Q��-��=>� 8d�?_g( )3L' Data 
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A�>_( LCD A *+�ก Timing Diagram [Q'A��=f 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

3�>?@A4.1.2C :,52 Timing Diagram _Dก=3 Read-Write �M=,.A2 :69 Data c>].2 LCD _D Parallel 8-bit Mode 

 

+�ก Timing Diagram +<�'ก;Q�9�bc�<.�?Q9��'(ก�3 Write Data ?Q9�ก�3 Read +<A:Q�'ก;Q�9Vn( 
��Lg'(+�ก.�[_9'>Q�(h=g�3�.)*:�A:QA *./*ก�3 Read data ก;_2+�ก LCD  '��_>ก�3 Delay @h�ung(กa?�:�3V Control 
LCD A *�/Q�ก_� 

กQ'�'Lg��:Lg'cZ+�3s�+�ก Timing Diagram .�?Q9��'(ก�3 Write +<�)a�9Q�.�ก�3?Q(�*':q;''กA�>_( LCD 
.�@[Q;<83_f(�_f��3�+<?Q(�*':q;''กA� 4 /U  *9>ก_�8L' .�/U @3ก(1Byte) +<����/U �'( 8d�?_g( Byte High ung(กa8L'8Q� 
00H .�/U h=g2 (1Byte) +<����/U �'( 8d�?_g( Byte Low ung(กa8L'8Q�[d�@)�Q( Address �'( Register Index (Register No.)   
.�/U h=g3(1Byte) +<����/U �'( Data Byte High ?Q9�.�/U h=g4(1Byte) +<����/U �'( Data Byte Low �'(8d�?_g(�_f�~ 
+�ก�_f��3�:��3Zg:?Q(8d�?_g([�: Timing Diagram ung(?3U������_f�['��cLg'�d�A�./*(��+3Z(A * _(�=f 
1) กd�)� �� RD,CS .)*���� 1 A9* 
2) กd�)� �� CS .)*���� 0 �cLg' Enable LCD .)*3_2�*':q; 
3)  ?Q(8d�?_g( Byte High ���� Byte @3ก ung(+<:=8Q����� 00h �?:' ''ก:�3'A9*h=g�� DB8-DB15('*�('Z(��[�:2'34 +3Z() 
4) กd�)� �� RS .)*���� 0 �cLg'กd�)� 9Q��*':q;h=g?Q(A�8L' 8d�?_g( 
5) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write 8d�?_g( Byte @3ก 
6) กd�)� �� WR .)*���� 1  8d�?_g( Byte @3กกa+<Vqก?Q(�3=>23*'> 
7)   ?Q(8d�?_g( Byte Low ���� Byte h=g?'( ung(กa8L'8Q��'( Register Index h=gPq*./*[*'(ก�3 ''ก:�3'A9*h=g�� DB8-DB15 
8) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write 8d�?_g( Byte h=g2 
9) กd�)� �� WR .)*���� 1  8d�?_g( Byte h=g2กa+<Vqก?Q(�3=>23*'> 
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10) กd�)� �� RS .)*���� 1 �cLg'+2ก�3��=>�8d�?_g( @;<+<����ก�3กd�)� .)*�*':q;h=g?Q([Q'+�ก�=f8L' Data  
);_(+�ก?Q(/U 8d�?_g(A�@;*9[Q'A�กa[�: *9>ก�3?Q(/U  Data �'(8d�?_g(�_f�[�:''กA� _(�=f 
11) .)*�� CS >_(8(���� 0 '>qQ ?Q9��� RS @;< RD กa>_(8(���� 1 8*�(A9* �cLg'+<?Q(.�?Q9��'( Data  
12) ?Q( Data  Byte High ���� Byte h=g 3  ''ก:�3'A9*h=g�� DB8-DB15 
13) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write Data Byte h=g 3 
14) กd�)� �� WR .)*���� 1  Data Byte h=g3 กa+<Vqก?Q(�3=>23*'> 
15) ?Q( Data  Byte Low ���� Byte h=g 4  ''ก:�3'A9*h=g�� DB8-DB15 
16) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write Data Byte h=g 4 
17) กd�)� �� WR .)*���� 1  Data Byte h=g4 กa+<Vqก?Q(�3=>23*'> 
18) กd�)� �� CS .)*���� 1  �cLg'?Zf�?U ก�3?Q( 8d�?_g( @;< Data  �:Lg'+<?Q(8d�?_g([Q'A�กa.)*ก;_2A��3Zg:�_f�['�h=g1.):Q  

 
 
 

4.1.3 Interface Parallel 16-bit MODE 
?d�)3_2.�W): �=f LCD +<:=ก�3+_ �3=>(.�?Q9��'(8d�?_g( @;< Data ��>.�.):Q�):L'�ก_2 Mode 'Lg�~ h=g

ก;Q�9A�@;*9�*�([*� �c=>(@[Q+<[Q�(ก_�[3(h=g  ก�3?Q(8d�?_g( )3L' data +<?Q(83_f(;< 16 2Z[(2Byte) [Q'?_rr�s 
Write(WR) �c=>( 1 ;qก [�: Timing Diagram 3q�h=g 4.1.3C 
 

 
 

 

 

3�>?@A4.1.3A :,52ก=3O.5^3@]2-0/1�2 �M=,.A2?@A3.-^1<=�=  

 
 

 
 

 
3�>?@A4.1.3B :,52ก=3O.5^3@]2 Data -0/,@1D=5 16 bit  65K Colors ?@A3.-^1<=�=  

 

+�ก3q� 4.1.3B �3�+<�3=>( Data 2Z[?= +�ก2Z[?q(A�2Z[[gd����� RGB ung(+<?' 8;*'(ก_2[_9'>Q�(�'('=h=h= @[Q
Pq*./*?�:�3V+<��;=g>�.)*�3=>(2Z[?=���� BGR A * W >./*8d�?_g( Entry Mode (R03H) �cLg'hd�ก�3  Set ก�3�3=>(2Z[?=.):Q
ung( q3�>;<�'=> �cZg:A *.� Data Sheet �'( SPFD5408A 
  

  �9;�h=gPq*./*+<?Q(�*':q; �cLg'@? (+U 2�+' LCD Pq*./*กa+<[*'(P?:?=�'��'(W >'*�('Z(ก�3�3=>(2Z[?=[�:3q�
 *��2�8L'Data D15-D11(5bit) +<����?Q9��'(?=@ ( , Data D10-D5(6bit) +<����?Q9��'(?=��=>9 , Data D4-D0(5bit) 
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+<����?Q9��'(?=�fd��(Z� ung(�:Lg'Pq*./*?Q( Data ��*�A�>_( LCD @;*9 Data กa+<Vqก+_ �3=>(�*':q;.):Q���� 18 2Z[ '_[W�:_[Z
[�:3q� W >89�:?9Q�(�'(?=+<A;Q+�ก :L  A� ?9Q�( ung(+<�3=>(+�ก2Z[[gd�A�)�2Z[?q( �/Q� [*'(ก�3?=@ (h=g:=89�:?9Q�(
:�ก?U กa+<A * Data = 0xF800  )3L' [*'(ก�3?=��=>9h=g:=89�:?9Q�(�*'>?U  Data = 0x0020 ����[*� V*�[*'(ก�3?='Lg�
�'ก�)�L'+�ก 3 ?=);_ก Pq*./*กa+<[*'(กd�)�  2Z[ data h=g'>qQ.�/Q9(�'(@[Q;<?=.)*�):�<?:กa+<A *?=''ก:�[�:h=gPq*./*
[*'(ก�3 �/Q� V*�+<.)*����?=��9 กa+<A * Data = 0xFFFF )3L' ?= d� Data = 0x0000 ����[*�  

 

1.kD/�Dก=3 Write �M=,.A2 :69 Data O=ก MCU c>�d-�*� LCD _D:-- Parallel 16-Bit MODE  
?d�)3_2ก�3?Q( 8d�?_g( )3L' Data +�ก MCU A�>_( LCD .�W): �=f �3�+<[*'(?Q(2Z[�*':q;''กA�h=g��     

DB0-DB15 �'(2'34  LCD �'( ETT [�:9(+3�*�([*� W >+<?Q(�*':q;''กA�83_f(;< 2 Byte +d��9�  1 83_f( [Q'
ก�3?Q(8d�?_g( )3L' Data 1 83_f( W >@>ก����  2 Byte @3กh=g����8d�?_g([*'(Vqก?Q(''กA�กQ'� +�ก�_f�Vn(+<?Q( '=ก 2 
Byte );_(h=g���� data �'(8d�?_g(�_f�~[�:''กA�    W >.)*cZ+�3s�+_()9<ก�3 'Q��-��=>� 8d�?_g( )3L' Data  A�>_( 
LCD A *+�ก Timing Diagram [Q'A��=f 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3�>?@A4.1.3C :,52 Timing Diagram _Dก=3 Read-Write �M=,.A2 :69 Data c>].2 LCD _D Parallel 16-bit Mode 

 
+�ก Timing Diagram +<�'ก;Q�9�bc�<.�?Q9��'(ก�3 Write Data ?Q9�ก�3 Read +<A:Q�'ก;Q�9Vn( 

��Lg'(+�ก.�[_9'>Q�(h=g�3�.)*:�A:QA *./*ก�3 Read data ก;_2+�ก LCD  '��_>ก�3 Delay @h�ung(กa?�:�3V Control 
LCD A *�/Q�ก_� 

กQ'�'Lg��:Lg'cZ+�3s�+�ก Timing Diagram .�?Q9��'(ก�3 Write +<�)a�9Q�.�ก�3?Q(�*':q;''กA�>_( LCD 
.�@[Q;<83_f(�_f��3�+<?Q(�*':q;''กA� 2 /U  *9>ก_�8L' .�/U @3ก(2Byte) +<����/U �'( 8d�?_g( ung(กa8L'8Q� 00H+8Q�
[d�@)�Q( Address �'( Register Index (Register No.)   .�/U h=g2 (2Byte) +<����/U �'( Data �'(8d�?_g(�_f�~ ung(+<:=
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���  16 bit  +�ก�_f��3�:��3Zg:?Q(8d�?_g([�: Timing Diagram ung(?3U������_f�['��cLg'�d�A�./*(��+3Z(A * _(�=f 
 

1) กd�)� �� RD,CS .)*���� 1 A9* 
2) กd�)� �� CS .)*���� 0 �cLg' Enable LCD .)*3_2�*':q; 
3) ?Q(/U 8d�?_g( 16  bit ''กA�h=g Data Bus (DB0-DB15)  W > Data Bus 8 bit 2�(DB8-DB15) กd�)� .)*����8Q� 0x00  
4) กd�)� �� RS .)*���� 0 �cLg'กd�)� 9Q��*':q;h=g?Q(A�8L' 8d�?_g( 
5) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write 8d�?_g( 2 Byte @3ก  
6) กd�)� �� WR .)*���� 1 8d�?_g( 2Byte  @3กกa+<Vqก?Q(�3=>23*'> 
7) กd�)� �� RS .)*���� 1 �cLg'+2ก�3��=>�8d�?_g( @;<+<����ก�3กd�)� .)*�*':q;h=g?Q([Q'+�ก�=f8L' Data  
);_(+�ก?Q(/U 8d�?_g(A�@;*9[Q'A�กa[�: *9>ก�3?Q(/U  Data �'(8d�?_g([�:''กA� _(�=f 
8) .)*�� CS >_(8(���� 0 '>qQ ?Q9��� RS,RD กa>_(8(���� 1 8*�(A9* 
9) ?Q(/U  Data 16  bit �'(/U 8d�?_g(�_f�~  ''กA�h=g Data Bus h_f( 16 2Z[(DB0-DB15) 
10) กd�)� �� WR .)*���� 0 �cLg'�3Zg:[*�ก�3 Write Data  2 Byte );_(  
11) กd�)� �� WR .)*���� 1  Data 2Byte  );_(  กa+<Vqก?Q(�3=>23*'> 
12) กd�)� �� CS .)*���� 1 �cLg'?Zf�?U ก�3?Q( 8d�?_g( @;< Data  �:Lg'+<?Q(8d�?_g([Q'A�กa.)*ก;_2A��3Zg:�_f�['�h=g1.):Q 
 
+�ก�_f�['�h=gก;Q�9:��=f �:Lg'[*'(ก�3+<?Q(8d�?_g('Lg�~[Q''=กกa.)*9�ก;_2A��3Zg:.��_f�['�@3ก.):Q ung(.�ก�3��=>�

W�3@ก3:�_f�Pq*./*'�+��=>�o�(ก4/_�.)*3_28Q�8d�?_g(@;<8Q��'( Data ��*�:�.�o�(ก4/_�c3*':ก_��;>@;*9hd�ก�3?Q( 8d�?_g( ก_2 data 
[�: Step h=gก;Q�9�*�([*�กaA *   )3L'+<��=>�[�:[_9'>Q�(�'('=h=h=กaA *ung(+<@>ก''ก���� 2 o�(ก4/_�8L' o�(ก4?d�)3_2?Q( 8d�?_g( 
@;< o�(ก4/_�?d�)3_2?Q( Data ����[*�  

 
 
 
 
4.2) ก=3 Interface Control Touch Screen .�?Q9��'( Touch Screen �=f +<@>กก�3 Control ''ก:�+�ก LCD ung(.�

ก�3 Control �_f�?�:�3V�;L'ก3q�@22ก�3 Interface A * 2 @22 8L' Interface W >./*�� Y-,Y+,X-,X+ [Q'��*�ก_2�� ADC �'( 
MCU W >[3(@;*9hd�ก�3��=>�W�3@ก3:8928U:ก�3'Q��8Q��'��'( ung(+<hd�.)*��=>�W�3@ก3:>�ก Pq*./*+<[*'(��*�.+);_กก�3
hd�(���'([_9 Touch Screen +n(+<��=>�W�3@ก3:A *Vqก[*'(  _(�_f�+<A:Q@�<�d�.)*./*ก�3 Interface @22�=f  

?d�)3_2ก�3 Interface h=g+<@�<�d�.)*./*@;<+<?' 8;*'(ก_2[_9'>Q�(h=gh�('=h=h=��=>�A9*.)* *9>ung(กa8L'ก�3 Interface 
PQ�� Chip ADS7846  �:Lg'Pq*./*�;L'กก�3 Interface @22�=fPq*./*+<[*'(�;Lg'�  DIP SW1(S1-S4) h=g'>qQ);_(2'34 A�h=g[d�@)�Q( ON 
h_f(): �cLg'����ก�3�/Lg':[Q'�� X+,Y+,X-,Y- �'( Touch Screen ��*�ก_2[_9 Chip ADS7846 (�ก[Z+<Vqก Set ����[d�@)�Q( 
default A9*@;*9)   .�ก�3 Interface W >./* Chip ADS7846 �=f+<./*ก�3 Interface  @22 SPI 3<)9Q�( MCU ก_2[_9 Chip ung(
3�>;<�'=> .�ก�3[Z [Q'?Lg'?�3�*':q;ก_2[_9 Chip �cLg'hd�ก�3'Q����=>��*':q;[d�@)�Q(�'( Touch Screen  :�./*(�� ?�:�3V
 q�cZg:�[Z:A *+�ก Data Sheet  �Touch_ADC7846N.pdf � �cLg'89�:��*�.+กQ'�'Lg��3�+<:� qก�3hd�(��3Q9:ก_��'( Touch 
Screen ก_2 ADS7846 
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 - ก=3?M=2=D1�2 Touch Screen 3�d�ก.- ADS7846   .�ก�3'Q��8Q�[d�@)�Q(�'( Touch Screen +<�3Zg:+�ก �:Lg'Pq*./*
?_:P_?h=g+' Touch Screen [_9 Chip ADS7846 กa+<hd�ก�3 Convert ?_rr�s Analog h=g3_2��*�:�h�( PIN X+,Y+,X-,Y- @;<
?Q(����8Q� Digital ''ก:�h�(�� Serial Data Out  8Q� ADC h=g'Q��A *�=f+<:=89�:;<�'=> h=g 12 2Z[  _(�_f�8Q�h=g'Q��A *h_f(h�(
@ก� X @;< Y +<'>qQh=g 0-4095  .��s<h=g:=ก�3?_:P_? Touch Screen �_f� h=g�� PENIRQ �'( Chip กa+<?Q(?_rr�s Interrupt 
logic �0� ''ก:�/_g9�s< �9;�h=g��=>�W�3@ก3:�3�+<[*'('Q��8Q�?V��<�'(?_rr�s Interrupt �=f:�./*?d�)3_28'>[39+?'2    
9Q�:=ก�3?_:P_?+' Touch Screen '>qQ)3L'A:Q   �cLg'+<A *A:Q[*'(9�'Q��8Q�[d�@)�Q(�'( Touch Screen '>qQ[;'  �9;� +<'Q��
�bc�<�9;�:=ก�3?_:P_?+'�hQ��_f�ung(+<hd�.)*W�3@ก3:?:�3VA�hd�(��.�?Q9�'Lg�~A *   
 

 
 
 
 
 
 
 
 
 

3�>?@A4.2.1 :,52 d2O3ก=3/��_D,�dD1�2 Touch Screen ^1<=ก.- ADS7846 
X-Axis(ADC=0-4096)

4096

40960   
 

3�>?@A4.2.2 :,521�-^1/1�2 Touch Screen :69��= ADC ?@A^ก051okD/=�:Dd:กD X :69 Y 
 

.�3q�h=g 4.2.2  +<@? (hZ�h�(@�9@ก� X @;< Y �'( Touch Screen  @;<8Q� ADC h=g+<'Q��A *[�:+U [Q�(~�:Lg':=ก�3
?_:P_?+' ung(W >�ก[Z8Q� ADC h=g'Q��A *W >PQ�� ADS7846 �_f� 8Q�[gd�?U +<'>qQh=g�3<:�s 600 (A:Q���� 0) ung(����8Q� offset 
�'(+'W >+'@[Q;<+'+<'Q��8Q��3Zg:[*��=f''ก:�A:Q�hQ�ก_�  _(�_f��9;�./*(��+3Z(+n(+d�����h=g+<[*'(��=>�W�3@ก3:A9*?d�)3_2 
Calibrate +'กQ'��?:' ung(Pq*./*?�:�3V Copy [_9'>Q�(�'(  ETT A�./*(��A *�;>  W >+<.)*);_กก�3�'(�:[3Zก��*�:�/Q9>.�
ก�38d��9�)�8Q�?_:�3<?Zh�Z� h=gA *+�กก�3 Calibrate �'(Pq*./* W >.�[_9'>Q�(W�3@ก3:+<.)*Pq*./* Touch +U  3 +U  V*�Pq*./* 
Touch A *[3(ก_2[d�@)�Q( Mark กa+<hd�.)*�9;�./*(��+3Z();_(+�ก Calibrate  @;*9+<:=89�:@:Q�>d�?q(   
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- Timing Diagram ก=3��=D^1@]D1<���6p�=D ADS7846  );_(+�กh3�2);_กก�3hd�(���2Lf'([*�.�?Q9��'( Touch 
Screen A�@;*9 .�)_9�*'�=f�3�+<:� q9Z�= ก�3'Q��8Q� ADC +�ก Touch Screen W >./* Chip ADS7846 [*'(hd�89�:��*�.+กQ'�
9Q�8Q� ADC h=g'Q��:�A *+�กก�3?_:P_?)�*�+'�=f +<>_(A:Q./Q8Q�[d�@)�Q(@' � 3?+3Z(~h=g+<./*'*�('Z(ก_2[d�@)�Q(2�+' LCD   
Pq*./*+<[*'(�d�8Q�h=gA *A���*�?:�ก�3 )�[d�@)�Q(+3Z(~ �'(+' LCD '=กh= �:Lg'A *[d�@)�Q(@' � 3?h=g@h*+3Z(@;*9 Vn(+<�d�8Q�
[d�@)�Q(+3Z(�_f�A�./*@h�;(.�8d�?_g(8928U:[d�@)�Q(�'(+' LCD '=กh=)�ng( ung(ก3<29�ก�3h_f(): �=f?�:�3V qA *+�ก
[_9'>Q�(�'('=h=h= 
 
 
 
 
 
 
 
 
 
 
 
 

3�>?@A4.2.3 :,52 Conversion Timing Diagram,16 Clock-per-Conversion,8bit bus Interface 
 

?d�)3_2 Timing Diagram �=f+<����ก3<29�ก�3'Q��8Q� ADC h=gA *+�ก@PQ� Touch Screen PQ��[_9 Chip ADS7846  
W > +<./* MCU Interface ก_2 ADS7846 @22 SPI ung(+<?' 8;*'(ก_2[_9'>Q�(�'('=h=h=  W >ก�3?Lg'?�3@22 SPI [�:
[_9'>Q�(h=g.)*:��_f��3�+<./*�� I/O �'( MCU ?3*�(�'��'( A:Q./*W: q; SPI ��>.��'( MCU �cLg'.)*Pq*./*�d�W�3@ก3:A�
@ก*A�A *(Q�>  W >.�ก�3?Q(�*':q;@22 SPI �_f�:=);_กก�3'>qQ9Q� �9;��3�?Q(�*':q;''กA�h=g�� MOSI(Dout) 1 bit @;*9[�: *9> 
Clock 1 ;qก �*':q;กa+<Vqก Shift ��*�A�>_( Chip 1 2Z[ .��s<� =>9ก_�[_9 Chip กa+< Shift �*':q;''ก:�h=g�� MISO(Din) 1 2Z[
�/Q�ก_�ung(+<�����*':q;h=g�3�[*'('Q���กa2A9*  _(�_f�+<�)a�9Q�.�[_9'>Q�(h=g.)*:� o�(ก4/_�ก4 tcs_wr() +<hd�)�*�h=g��=>�@;<'Q��
�*':q; @22 serial ���  1 Byte(8bit) �:Lg'�3�?3*�(o�(ก4�=f�nf�:�A *@;*9 [Q'A��3�กa+<hd�ก�3?Q( Control  byte @;<'Q��8Q� ADC 
ก;_2:��กa2A9*W >PQ��o�(ก4/_f��=f  W >�_f�['�.�ก�3'Q��8Q� ADC +�ก Touch Screen +<:=;d� _2[�: *��;Q�( 

 

.�ก�3'Q��8Q� ADC +�ก ADS7846 �_f�Pq*./*+<[*'(?Q( Control Byte A�>_( ADS7846 �cLg'กd�)� 8Us?:2_[Z[Q�(~
.)*ก_2[_9 Chip กQ'�h=g+<hd�ก�3'Q��8Q�ก;_2:�hUก83_f( W >3q�@22 Control Byte ���� _(�=f  

 
 

3�>?@A4.2.4 Control Byte 1�2 ADS7846 
3�>;<�'=> �'( Control Byte .�@[Q;<2Z[?�:�3V qA *.� Data sheet +<A:Q�'ก;Q�9Vn( ?d�)3_2.�[_9'>Q�(�3�+<./*8Q� 

Control Byte 8L' 0xD0 ?d�)3_2'Q��8Q� ADC .�[d�@)�Q(@ก� X �'( Touch Screen  @;<8Q� 0x90 ?d�)3_2'Q��8Q� ADC .�
[d�@)�Q(@ก� Y �'( Touch Screen   
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�CD�
(����ก������7�� ADC ��ก ADS7846 

1) 'Q��8Q� Status +�ก�� PEN �'( ADS7846 V*����� 0 (:=ก�3?_:P_?+').)*�3Zg:ก3<29�ก�3'Q��8Q�.��_f�['�h=g2 
[Q'A� V*�'Q��A * 1 (>_(A:Q:=ก�3?_:P_?+') .)*9�'Q��ufd�  
2) กd�)� �� DCLK, CS, DOUT .)*���� 0  
3) ?Q(  Control Byte 0xD0 A�>_(�� DIN  (MOSI) �'( ADS7846 �cLg'3<2Uก�3'Q��8Q� ADC .�[d�@)�Q(@ก� X 89�:  
     ;<�'=> 12 2Z[ 
4) ?Q( Data 0x00 A�>_(�� DIN  (MOSI) �'( ADS7846  ung(.��s<h=g?Q( data @[Q;<2Z[''กA�  [_9 ADS7846 กa+<  
    Shift 8Q� ADC ''ก:�h=g�� DOUT(MISO)  ung( Data h=gVqก Shift ''ก:�2Z[@3ก+<����2Z[h=g11 W >+<�3Zg:[*�h=g�'2  

               ��;(�'( DCLK ;qกh=g2 �:Lg' DCLK Vqก?Q(832 8 ;qก กa+<'Q�� Data .�@ก� X A * 0x0ddddddd  (d=data bit11-bit5)  
5) ?Q(  Control Byte 0x90 A�>_(�� DIN  (MOSI) �'( ADS7846 �cLg'3<2Uก�3'Q��8Q� ADC .�[d�@)�Q(@ก� Y 89�:  
     ;<�'=> 12 2Z[  .��s<h=g?Q( Control Byte �=f''กA� 8Q� data ADC .�@ก� X '=ก 5 2Z[?U h*�>กa+<Vqก?Q(''ก:� 
     W >�3Zg:+�ก bit4 Vn(  bit0  W >�3=>( Data  _(�=f 0xddddd000 (d=data bit4-bit0) 
6) ) ?Q( Data 0x00 A�>_(�� DIN  (MOSI) �'( ADS7846  ung(.��s<h=g?Q( data @[Q;<2Z[''กA�  [_9 ADS7846 กa+<  
    Shift 8Q� ADC ''ก:�h=g�� DOUT(MISO)  ung( Data h=gVqก Shift ''ก:�2Z[@3ก+<����2Z[h=g11 W >+<�3Zg:[*�h=g�'2  

               ��;(�'( DCLK ;qกh=g2 �:Lg' DCLK Vqก?Q(832 8 ;qก กa+<'Q�� Data .�@ก� Y A * 0x0ddddddd  (d=data bit11-bit5)  
7) ?Q(  Data 0x00 A�>_(�� DIN  (MOSI) �'( ADS7846  .��s<h=g?Q( Data ''กA� 8Q� data ADC .�@ก� Y '=ก 5 2Z[ 
    ?U h*�>กa+<Vqก?Q(''ก:�W >�3Zg:+�ก bit4 Vn(  bit0  W >�3=>( Data  _(�=f 0xddddd000 (d=data bit4-bit0) 
8) �:Lg''Q��8Q� ADC h_f( 2 @ก��3=>23*'>@;*9กa.)* Set �� CS ���� 1 �cLg'+2ก�3'Q��8Q� +�ก ADS7846  
9) �:Lg'+<'Q��8Q�.):Qกa.)*9�A��3Zg:[*�h=g�_f�['�h=g 1 .):Q 
10) );_(+�กA * 8Q�ADC .�@[Q;<@ก�:�@;*9+<[*'(�d�8Q�h=gA *�'(@[Q;<@ก�:��3=>(.):QW >[_9@�3h=g./*�กa28Q� ADC   
      h=g'Q��893+<����[_9@�3@22 16 2Z[  ung(+�ก data ADC h=g'Q��A * 7 bit  @3ก�:Lg'�กa2.�[_9@�3 16 2Z[+<A *����   
      0x000000000ddddddd  @;< 5 bit );_(�:Lg'�กa2.�[_9@�3162Z[+<A *���� 0x00000000ddddd000 +�ก�_f�.)* Shift   
      data h=g'Q��A * 7bit @3กA�h�(u*�> 5 bit @;< shift data h=g'Q��A * 5 bit );_( A�h�(�9� 3  bit @;*9�d��*':q;h_f( 2   
      /U :� OR(|) ก_�กa+<A * data ADC �'(@ก�h=g'Q��A * 12 2Z[  _(�=f 0x000ddddddddddddd �=g8L'8Q�h=g�3�+<�d�A�./*  
      (��[Q'A� 
 
+�ก);_กก�3 Control LCD @;< Touch Screen h_f(): h=gก;Q�9:��=f+<����ก3<29�ก�3hd�(��.���c39:�'(ก�3./*

(��2'34  ET-TFT240320TP-3.2 REV.B �:Lg'Pq*./*c'h3�2);_กก�3 Control �2Lf'([*�@;*9 �9;�+<��=>�W�3@ก3:+3Z(~�_f� 
Pq*./*?�:�3V8_ ;'ก.�?Q9��'(o�(ก4/_�.�[_9'>Q�(h=gh�('=h=h=hd�A9*A�./*A *�;>  W > q);_กก�3�d�o�(ก4/_�A�./*(��A *.�
)_9�*' �'�Z2�>[_9'>Q�(W�3@ก3:� 
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 5. ก=3_`<;>3:ก3� Embedtools 3.31 Convert cr643�>s=tc>^>uD hex code 

 ?d�)3_2.�)_9�*'�=f+<ก;Q�9Vn(9Z�=ก�3�d�3q���c:�@�;(���� hex code �cLg'�d� hex code h=gA *?Q(A�>_( LCD )�*�+' 
LCD กa+<@? (3q���c''ก:�.)*�3�[�:[*'(ก�3 W >�3�+<./*W�3@ก3: �Embedtools 3.31� ung(�_f�['�ก�3@�;(h=g+<ก;Q�9
 _([Q'A��=f hex code h=gA *''ก:�+�กก�3@�;( +<3'(3_2ก_2[_9'>Q�(�'('='=h= W >+<./*o�(ก4/_� �plot_picture()�('>qQ.�
[_9'>Q�( Ex3_Touch_Button) ����[_9?Q( hex code +�ก MCU A�>_([_9 LCD  
 .�ก3s=h=gPq*./*A:QA * initial lcd [�:[_9'>Q�(�'('=h=h= @;<A:QA * Set W�3@ก3: Embedtools .�ก�3 Convert ��c[�:
�_f�['�h=gก;Q�9�*�(;Q�( Pq*./*'�++<A:Q?�:�3V./* Function �plot_picture()� A * �c3�<+<hd�.)*hZ�h�(ก�3?Q(�*':q;�_f�
PZ c;� A�A * Pq*./*+<[*'(��=>�W�3@ก3:ก�3 plot 3q��'�.):Q.)*?' 8;*'(ก_2ก�3 Set 8Q� [Q�(~h=gPq*./*A *ก_2)� �'( 

 

�
(����ก���J����KD�Lก�/ Embedtools Convert File �%D�DS� Hex Code 

1.) hd�ก�3[Z [_f(W�3@ก3: Embedtools.exe ;(.��83Lg'( ('>qQ.� Folder Embedtools3.31)  
2.) );_(+�ก[Z [_f(W�3@ก3:�3=>23*'>@;*9+<:= icon (      ) �3�ก�'>qQh=g Taskbar  _(3q�h=g 5.1+�ก�_f�.)*8;Zก�9�h=g icon +<:=  
     @ha2)_9�*'�nf�:�  8;Zกu*�>�;L'ก)_9�*' Image2LCD �cLg' Run W�3@ก3: Embedtools �nf�:� +<A *)�*�[Q�( _(3q�h=g5.2 
 

 

 

 

 

 

 

 

 
 

                 3�>?@A5.1 
 

                                                                                                                    3�>?@A5.2 

 

 

 

 

3) 8;Zกh=g icon Open (       )  *��2��'(W�3ก3:�cLg'�;L'กAo;43q�h=g+<hd�ก�3 Convert W >Ao;43q�893+<����Ao;4  
     ��:?กU;  jpg )3L' bmp �:Lg'��� 3q��nf�:�+<A *)�*�[Q�( _(3q�h=g5.3 
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                                                                                      3�>?@A5.3 

 

4) );_(+�กW); 3q���*�:�.�W�3@ก3:@;*9.)*hd�ก�3 Set 8Q� _(�=f ( q3q�h=g5.4�3<ก'2) 
 
 
 
 
 
 
 
 
 
 
 
 

 

3�>?@A5.4 
 
  - Output file type : C array (*.C)  = กd�)�  data .)*'>qQ.�3q� array �'(���� C @;< save Ao;4 Output ����+U  C  

         - Scand mode : Horizon Scan       = กd�)� hZ�h�(�3Zg:[*� Scan data  �9;��d��*':q;A�./*+<[*'(?Q( data A�>_( LCD  
                                                         [�:hZ�h�(h=g ?@ก� *9> 

         - Bits Pixel : 16-bit TrueColor  = กd�)� 89�:;<�'=> �'(2Z[?= (.�W�3@ก3:+<:=8Q��=f�):L'�ก_� 2 8Q� .)*�;L'ก8Q�2�) 
- Max Width and Height : 89�:ก9*�(,89�:?q( = กd�)� 89�:ก9*�(@;<89�:?q(.)*ก_2��� 3q� �:Lg'กd�)� @;*9.)*ก   
                                          h=g�U�: (       ) +<�)a�P;ก�3��;=g>�@�;(�'(3q� ��� �'(3q�+<:=)�Q9>����  Pixel ung(+<A:Q 

1D=5 Pixcel O3021�23�>  

(�d=�กd<=2,�d=�,�2) 
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                                           ./Q��� h=g@h*+3Z(�'(3q�  _(�_f��9;�Pq*./*�3=>ก./*o�(ก4/_� �plot_picture()� [_9'>Q�(�'('=h=h=  
                                           +<[*'(./*8Q�89�:ก9*�(@;<89�:?q(�'(3q�h=g@h*+3Z(W >.)* qh=g/Q'( Output Image  *��;Q�(  
                                           ung(+<�������  Pixel h=g@h*+3Z(�'(3q�  
- Include head data = .)* Tick �83Lg'():�>Vqก''ก 
- TAB 16-bit Color = 8;Zกh=g TAB 16-bit color .�/Q'( Color bit .)*�;L'กh=g/Q'( R:5bit,G:6bit,B:5bit  ?Q9�.�/Q'(   
                                   Order of Colors (WORD bit[15~0]) .)*�3=>(?=���� RGB ?Q9� TAB 'Lg�A:Q[*'( Set '<A3 
 

5) �:Lg' Set 8Q�[Q�(~�3=>23*'>@;*9 .)*8;Zกh=g Icon save (         ) �cLg'hd�ก�3 save file hex code �กa2A9* �:Lg'+<./*(��กa.)*./*   
    note pad ���  file �nf�:� +�ก�_f� กa Copy  hex code A�9�(A9*.� editor h=g./*��=>�W�3@ก3: 

 

6. ก=3?M=2=D/.d�]�=2;>3:ก3� 

 ?d�)3_2[_9'>Q�(�'('=h=h=h=g.)*:��_f�+<��=>� *9>����u= +<3'(3_2 MCU 3 [3<กq;A *@กQ AVR(Mega128) , 
PIC(18F8722),ARM7(LPC2138) ung(.�[_9'>Q�(+<:=h_f(ก�3 Control LCD .�@�9[_f( @;<@�9�'� �nf�'>qQก_2Pq*./*9Q�[*'(ก�3
.)*@? (P;.�@�9.   กa.)* q[_9'>Q�(.�@�9�_f�����);_ก W >[_9'>Q�(�'( MCU @[Q;<[3<กq;�_f�+<����[_9'>Q�(�):L'�~ก_� 
ung(.�[_9'>Q�(h_f(): �=f�3�+<'*�([d�@)�Q(@' � 3?�3Zg:[*�h�(@ก� X,Y �'(+'[�:hZ�h�( _(3q� *��;Q�( 
 
 
 
 
 
 
 
 
 
 
 
 

3�>?@A 6.1  :,52ก=3�<=2:�5^53,-DED<=O� LCD _D:Dd/.k2:69:DdD�D 

 
 +�ก3q� *��2��:Lg'Pq*./*�d�o�(ก4/_�ก4[_9'>Q�(h=g.)*:�A�./*(�� �9;�กd�)� [d�@)�Q(@' � 3? X,Y ?d�)3_2�3Zg: Plot 
3q�)3L'[_9'_ก�3  Pq*./*กa+<[*'(:'([d�@)�Q(@' � 3?'*�('Z([�:3q� *��2�  
 

 ?d�)3_2.�[_9'>Q�(�_f�+<:=[_9'>Q�();_ก~'>qQ *9>ก_� 3 [_9'>Q�( A:Q9Q�+<����[_9'>Q�(.�@�9�'� )3L'@�9[_f(กa[�:
W >:=3�>;<�'=>  _(�=f 
 

DISPLAY 240x320(Hor.)

Address Start

0

239

319

X-Address(0-319)
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- Ex1_Touch_Position .�[_9'>Q�(�=f�:Lg' Run W�3@ก3: �3Zg:[*�+<.)*Pq*./*hd�ก�3 Touch .�[d�@)�Q(h=g�����83Lg'():�> + 
+d��9� 3 +U  �cLg'hd�ก�3 Calibrate .�?Q9��'( Touch Screen �cLg'�9;�./*(��);_(+�ก Calibrate @;*9 �9;�Pq*./* Touch )�*�+'
+<hd� MCU ?�:�3V'Q��[d�@)�Q(@' � 3?A *Vqก[*'([3(ก_2[d�@)�Q(@' � 3?+3Z(�'( LCD h=g@? (.�3q�h=g16 );_(+�ก 
Calibrate �3=>23*'> �:Lg'Pq*./* Touch h=g[d�@)�Q(. ~2�)�*�+' LCD  h=g)�*�+' *��;Q�(กa+<@? (8Q�[d�@)�Q( X,Y .�+U h=gPq*./* 
Touch ''ก:�.)*�)a� 
- Ex2_Touch_Draw  .�[_9'>Q�(�=f �:Lg' Run W�3@ก3:�3Zg:[*� กa+<[*'( Calibrate Touch Screen �):L'�ก_2[_9'>Q�(h=g 1 
+�ก�_f�Pq*./*?�:�3Vhd�ก�39�  )3L'��=>�[_9)�_(?L';(2�)�*�+'A *)�*�+'กa+<@? (;�>�?*�[�:h=gPq*./*9� )3L'��=>� @;<
?�:�3V Touch h=g Icon [_9W��[ (        ) �cLg'��;=g>�?=�?*�h=g+<9�  @;< Touch h=g Icon Home (       ) �cLg' Clear Screen 
- Ex3_Touch_Button  .�[_9'>Q�(�=f �:Lg' Run W�3@ก3: กa+<.)*Pq*./* Calibrate Touch Screen �/Q�� Z: +�ก�_f�กa+<@? (�U�:
?d�)3_2.)*Pq*./* Touch �:Lg'Pq*./* Touch h=g�U�:. ~2�)�*�+' .�/Q'()�*�[Q�(h=g9Q�('>qQกa+<@? ( 3q�[Q�(~.)*�)a�[�:�U�:h=gก   
 
 ?d�)3_2.�?Q9��'(ก�3 Calibrate Touch Screen �_f� +�ก[_9'>Q�(+<�)a�9Q�hUก83_f(h=g�3� Reset  MCU �3�+<[*'(hd�
ก�3 Calibrate .):Q�?:' ung(�9;�.�ก�3�d�A�./*(��+3Z(�_f��3�'�++<[*'(ก�3 Calibrate �c=>(83_f(� =>9�hQ��_f� ung(:=9Z�=@ก*W > 
 
:;<.-./1  .)*[Q' E2Promt ��*�ก_2 MCU �cZg:��*�A� (V*� MCU h=g./*A:Q:= E2PROMPT ��>.�) +�ก�_f�.� Function 
�touch_calibrate()� [Q'+�ก233h_ ก�3�3=>ก./* Function �set_matrix()� .)*Pq*./*��=>�W�3@ก3: write 8Q�h=g'>qQ.�[_9@�3 
divider,An,Bn,Cn,Dn,En,Fn A��กa2A9*.� E2Promt @;< write 8Q�'<A3กaA * '=ก 1 Byte A��กa2A9*.� E2Prompt  *9>�cLg'./*
���� Flag Status ?d�)3_2./*[39+?'29Q�:=ก�3 Calibrate A�@;*9)3L'>_(   

+�ก�_f�.�?Q9��'( main W�3@ก3: กQ'�h=g+<hd�ก�3�3=>ก./*o�(ก4/_� �touch_calibrate()� .)*Pq*./*'Q��8Q� Status Flag 
+�ก E2Prompt :�[39+?'2กQ'�9Q�����8Q�� =>9ก_28Q�h=gPq*./*A * write �กa2A9*)3L'A:Q V*�./QกaA:Q[*'(�3=>ก./*(��o�(ก4/_� 
�touch_calibrate()� '=ก .)*A�'Q��8Q��'([_9@�3 divider,An,Bn,Cn,Dn,En,Fn h=gA *�กa2A9*.� E2Prompt ''ก:�  @;*9�d�:�
@h�8Q�.)*ก_2[_9@�3 divider,An,Bn,Cn,Dn,En,Fn �);Q��=f�/Q�� Z:  @;*9กaA�hd�(��.�?Q9�'Lg��'(W�3@ก3:[Q'A *  �hQ��=fPq*./*
กa+<A:Q[*'(�?=>9�9;�.�ก�3 Calibrate hUก83_f(�:Lg'+<./*(�� LCD  
 
:;<.-./2  9Z�=�=fA:Q[*'(./* E2Promt  hd�A *W > .�o�(ก4/_�ก4 �touch_calibrate()� [Q'+�ก233h_ ก�3�3=>ก./* Function 
�set_matrix()� .)*Pq*./*�cZg:8d�?_g( printf()��*�A�(.�[_9'>Q�(��=>�A9*.)*@;*9@[Q�� ก�3./*(��A9*) �cLg' print 8Q��'([_9@�3 
divider,An,Bn,Cn,Dn,En,Fn ''ก:�@? (P;h�( RS232 W >./*W�3@ก: Hyper Terminal 3_28Q��'([_9@�3h=g print :�@? (
.)*Pq*./*�)a� +�ก�_f�.)*Pq*./*hd�ก�3+ 8Q��'([_9@�3@[Q;<[_9h=g@? (�กa2A9*  @;*9�d�8Q�h=gA *A�กd�)� .)*ก_2[_9@�3 
divider,An,Bn,Cn,Dn,En,Fn h=g�3<ก��A9*�)�Lg' main()  �9;�+<./*(��Pq*./*กa?�:�3V[_ o�(ก4/_� �touch_calibrate()� hZf(A *A:Q
[*'(�3=>ก./*'=ก  ung(9Z�=�=f�9;�./*(��+' LCD );�>~+' Pq*./*'�++<[*'(��=>�W�3@ก3:ก�3 Calibrate �cLg')�8Q� 
divider,An,Bn,Cn,Dn,En,Fn A9*[Q�()�ก ��Lg'(+�กV*�Pq*./*��;=g>�+'.):QVn(+<����+'@22� =>9ก_�Pq*./*กa+<[*'( Calibrate )�8Q�
.):Q�?:' A:Q?�:�3V./*8Q�h=g'Q��A *+�ก+'�กQ�:�./*ก_2+'.):QA *�c3�<+<hd�.)*8Q�@' � 3?h=g'Q��A *+�กก�3 Touch A:Q[3(
ก_2[d�@)�Q( address �'(+' LCD +3Z(~   
���7	��.�: ��ก�� Calibrate �
(������� Touch �"����ก
��.�L"���,'-/��_7�	��"�/�ก,'-
C&�`�-�7	�/L/��).���ก���.��D�J���� 
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