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1. ����� !"#$�% �&'( ET-TOUCH  PAD  4x4 

- ���� KEY Touch Sensing(������) ��� Capacitive sensing #�$% 16 Key  4x4  
- *+,-.�/0123 +3.3 VDC 9:;< +5 VDC   
- ��%3�>$�?ก$:ก% Key #<3�A,*+,%,B2 ��023 �/? LED D0E<2AF*�GH$�9�F3#<3 Key ��1�I 
- �B/$�:JE�G,�KF$2-.*9,ก�� ET-TOUCH  PAD  4x4 K?�0��023�/? LED GJ%/�กQR?-.BJE3�S;E<�<ก�>$�?�:JE�G,�ก$:DH$3$�  
-  �F3TF$ Key Code #<3 Key D0Eก%<<ก�$ 2 ���T;<  1.) Binary  Code(BCD8421) �F$�D$3 Connector  8 PIN \%2�0#$  
   ��]]$R ST#  �/? P#/R �S;E<�<ก�>$�?ก$:ก% 9:;< �/F<2 Key  2.) ASCII Code �F$�D$3#�1BGF< RS232-TTL(UART)      
    Baud Rate 9600 G$2G�B  \%2K?�F3 ASCII cPd 9:;< cRd�H$9�,$TF$ Key Code <<ก�$�S;E<*9,:A,BF$TF$ Key Code D0E�F3�$ �กJ%  
    K$กก$:ก%9:;<�/F<2 Key 
-  ��F�:<3 Key Touch >,$����S/$�GJก*� 9�$-%,�:?�$R 1-2 �J//J��G: >,$����B��%e<;E� TB$�9�$K?#f1�<2AFก��TeR����GJ  
   TB$�-BD$3-..g$#<3B��%e��1�I  
- �0 Key SJ�hQ 1 Key �$�$:>*+,���� Key �กGJ 9:;< *+,���� Key FUN �S;E<ก%:FB�ก�� Key <;E�ID0E�9/;<-%,(ก%2keyS:,<�ก��)    
- �$�$:>TB�Te�ก$: On/OFF #<3 Sound �/? LED (��;E<K?*+,3$����� Alarm )-%,%,B2 ASCII Command �F$�D$3 RS232 
2. *!ก,�-.*-/�&%�&01%$�% �&'( ET-TOUCH PAD 4x4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

&�23452.1 .�(% PCB  �&'((017 7 
 

ET- TOUCH  PAD  4x4 

  2. TOUCH PAD 

 3.HOLD1 

1.LED Status 

 4.HOLD2 
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&�23452.2 .�(% PCB  �&'((017D*!% 
    

- 1. LED Status  :  ���� LED ��%3�>$�?ก$:ก% Key K?GJ%*�/�กQR?-.BJE3#R?KF$2-.*9,ก���<:m%*�T:�13�:ก     
                                �/?K?GJ%+�EB#R?��;E<�0ก$:ก% Key  �S;E<��%3�>$�?*9,�A,*+,D:$�BF$ Key >Aกก%�/,B   
- 2. TOUCH PAD :  ����GH$�9�F3 Key D0E*9,�A,*+,ก% 9:;<������ \%2�กGJK?�0��F�S/$�GJก9�$ 2 mm :<3�$*9,  
                                  �/,B-�FKH$����G,<3������ก��/$2�:Jn�\%2G:3�S:$?TB$�-BK?�A3 �FB�G�B�/#D0E��%3�� PAD   
                                  ��1��กGJK?-�F�0 �GF*�:A�K?*�FกH$ก��-B,<,$3<J3����+;E<T02m�S;E<K?-%,:?�eGH$�9�F3#<3T02m*9,�A,*+,  
                                  �#,$*K�B/$<,$3>f3GH$�9�F3T02m*�TAF�;<�01  ofE3+;E<D0EG�13�01K?����TF$ Key Code �:?KH$ Key ��1�ID0E  
                                  �F3<<ก�$*9,�A,*+, \%2%A:$2/?�<02%TF$ Key Code #<3 Key GF$3-%,K$กG$:$3 KEY CODE  
- 3. HOLD1 :  ����:A�H$9:��2f%��F�S/$�GJก:<3 Touch Pad �#,$ก��G�B PCB                           

- 4. HOLD2 : ����:A�H$9:��*9,�A,*+,�H$G�B ET-TOUCF PAD 4x4 -�2f%GJ%ก��ก/F<39:;<<;E�I�S;E<*+,3$� 

- 5. Download FW : *+,�H$9:�� Upgrade Firmware *9,ก�� ET-TOUCH PAD 4x4 (�กGJK?G,<3�F3�$*9, ETT /3*9,) 
- 6. Con.KeyCode Binary : ���� Connector #�$% 8 PIN ��%3%�3:A�D0E 2.3  K?DH$9�,$D0E*�ก$:�F3TF$ Key Code  
                     #<3 Key D0Eก%9:;<�/F<2 *�:A����#<3 Binary BCD8421 �/?�F3TF$�>$�?ก$:ก%�/?�/F<2 Key*�  

 5.Download FW 
 6.Con.KeyCode Binary 

 7.Buzzer 

 8.Con.RS232-TTL Key Code ASCII 
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&�23452.3 .�(% Connector �R1D&! ��17��1 Key Code .   Binary BCD8421 

                ���������	
��
��
��� PIN 
           +VDD,GND  = -.�/0123�<:m% VDC 3.3V(*+,ก�� MCU3.3V) 9:;<  5V(*+,ก�� MCU 5V) 
                            BCD8421     = #$ �F3 Key Code 4 bit \%2 PIN 9�$2�/# 8 �����JD MSB TF$ Key Code K?>Aก �F3<<ก�$DeกT:�13D0E�0  
                                                    ก$:ก% Key �/?�/F<2 Key \%2TF$ Key Code D0E�F3<<ก�$ K?����TF$#<3 Key D0Eก%9:;< �/F<2/F$�e%   
                                                    �/?T,$3TF$��1�-B,K�กBF$ K?�0ก$:ก% Key <;E�I*9�F     
                            P#/R             = Press/Release �<ก�>$�?ก$:ก%9:;<�/F<2 Key \%2��;E<ก% Key K?*9, Logic  ���� 0 T,$3-B,K�กBF$  

                                                                    Key K?>Aก�/F<2  *�D$3ก/��ก�� ��;E< Key >Aก�/F<29:;<-�F�0ก$: ก% Key #$�01กvK?*9, Logic ���� 1   
                                                                    T,$3-B,�+F�ก�� K�กBF$K?�0ก$:ก% Key >f3K?*9, Logic ���� 0  <0ก 
                                           ST#               =  STROBE �<ก�>$�?ก$:ก%9:;<�/F<2 Key �+F�ก�� �GF��]]$R�01K?�F3<<ก�$*�/�กQR?#<3  

                                      ��]]$R Pulse T;<*��>$�?�กGJ��]]$R�01K?���� Logic 1 T,$3-B,���< ��;E<�0ก$:ก% Key ��]]$R   
                                      �01กvK?Gก���� 0 �:?�$R 10 ms �/,Bก/��#f1��$���� Logic 1 <�G\���GJ  K$ก��1���;E<�:$�/F<2 Key   
                                      ��]]$R�01กvK?Gก���� 0 �:?�$R 10 ms <0กT:�13  �/,Bก/��#f1��$���� Logic 1 <�G\���GJ�+F��%J�   

            
 
 
 
 
 
 
 

 

&�23452.4 .�(% Timing Diagram $�%�!TT1� ST# .*- P#/R W��5� ก( .*- 2*��X Key 
 

�H$9:����]]$R�<ก�>$�?ก$:ก%9:;<�/F<2 Key (P#R �/? ST#) �01 �B/$*+,3$��A,*+,<$K�/;<ก*+,��]]$R
*%��]]$�9�fE39:;<D�13 2 ��]]$R*�ก$:G:BK�<��>$�?ก$:ก%9:;<�/F<2 Key กv-%,   �GFB�G>e�:?�3Tm9/�กD0E*9,
�$D�13 2 ��]]$Rกv�S;E<�B/$*+,3$� *�/�กQR? Key :FB�T;<ก% 2  Key S:,<�ก��K?�0TB$�KH$����G,<3*+,D�13 2 ��]]$R
*�ก$:G:BK�<��>$?ก$:ก%�/?�/F<2 Key                
- 7. Buzzer :  ���� Buzzer K?�F3��023#R?KF$2-.*9,ก���<:m%*�T:�13�:ก     �/?K?%�3 x�yz�{ ��;E<�0ก$:ก% Key *%I 
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- 8. Con.RS232-TTL Key Code ASCII :  : ���� Connector RS232-TTL(UART)  ��%3%�3:A�D0E 2.5  K?DH$9�,$D0E*�  
                      ก$:�F3TF$�>$�?ก$: ก% T;<G�B xP{ = 0x50 9:;<�>$�?ก$:�/F<2 T;<G�B xR{ = 0x52 <<ก�$���� Byte   
                       �:ก�/,BKf3G$�%,B2TF$  Key Code #<3 Key D0E>Aกก%9:;<�/F<2 <<ก�$���� Byte D0E 2*�:A����#<3   
                      ASCII CODE   �/?�|%D,$2%,B2 0x0D ���� Byte D0E3 �S;E<K�TH$��E3 �H$9:�� Baud Rate *�ก$::���F3K? 
                      >AกกH$9�%-B,T3D0E D0E 9600 bit/s 
 
 
 
 
 
 
 
 
 
 

&�23452.5 .�(% Connector RS232-TTL(UART) �R1D&! ��17��1 Key Code .   ASCII CODE 

      
  ���������	
��
��
��� PIN 

                    +VDD,GND  = -.�/0123�<:m% VDC 3.3V(*+,ก�� MCU3.3V) 9:;<  5V(*+,ก�� MCU 5V) 
       RX(TTL)        = *+,:�� data K$ก�A,*+,  �กGJ-�F-%,*+,3$� �S:$?-�F�0ก$::��TH$��E3*%IK$ก�A,*+, 
                         TX(TTL)        = *+,�F3TF$ �>$�?ก$: ก%/�/F<2  Key �/?TF$ Key Code (ASCII Code) *9,ก���A,*+,  \%2�0:A����ก$:�F3   
                                                data  G$�G$:$3%,$�/F$3 
                     
                                               
 
 
 
                                               

  �+F� ��;E<ก% Key 5 TF$D0E�F3<<ก�$กvT;< P5 �/? 0x0D 9:;< 0x50, 0x35,0x0D \%2 cPd T;<TF$�>$�?ก$:ก% �FB�   
         c5d T;<TF$ Key code �/? 0x0D T;< Byte K�#<3TH$��E3  �/?��;E<�:$DH$ก$:�/F<2  Key5 กvK?�0ก$:�F3TF$ R5   
          �/? 0x0D <<ก�$ \%2 cRd T;<TF$�>$�?ก$:�/F<2 �FB� c5d T;< TF$  Key code �FB� 0x0D T;< Byte K�#<3  
          TH$��E3 ����G,� 

                                                                 


����������  ก������ Key Code ���� ��
�!�
�� RS232-TTL ��!�����)*���
�!�
����!+*�*� Line driver Max232 
��+�� 	����!�
��	�34�55�6 RS232  �78�*�
��������� Key Code ก9
����:;���	�3 TTL �<*)��ก��  =�� 3��>	 MCU  �7�@�*�
��*� Max232 ��A� <�)�

���ก��������� Key Code +:�4	� �7 Hyper Terminal 8�ก ET-TOUCH PAD 4x4 K	�
�� �A�LM�8�
���
�� Line Driver Max232 ��7� 
��<����
�� ET-TOUCH PAD 4x4 ก�3
��3��>	 MCU <�)� RS232 
�� PC +��	��� 

 
*�ก$:*+,3$�K:J3��1��A,*+,K?G,<3�/;<ก<F$�TF$  Key Code ���*%���9�fE3�DF$��1�  T;< ��� Binary BCD8421 9:;<

��� UART RS232-TTL �S;E<K?-%,�/;<ก#�1B Connector GF<-�*+,3$�-%,<2F$3>AกG,<3 
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"1&1%  KEY  CODE $�%   ET-TOUCH PAD 4x4 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. ก1&3R1%17$�% ET-TOUCH PAD 4x4 

 ก$:DH$3$�\%2:B� ��;E<KF$2-.2�3-�F�0ก$:ก%T02m*%I TF$�>$�?#<3 PIN GF$3IK?����-�G$�TF$�:JE�G,�D0Eก/F$B-B,
%,$�/F$3 �FB�D0E#�1B RS232 กvK?-�F�0ก$:�F3 data <?-:<<ก�$  ��;E<�0ก$:ก%T02m*%T02m9�fE3T,$3-B,T02m<;E�ID0E�9/;<K?>Aก/v<T-�F
�$�$:>ก%-%, (2ก�B,�T02m F) K�กBF$K?�0ก$:�/F<2T02mD0Eก%��02กF<�>f3K?ก%T02m<;E�I-%, *�D$3ก/��ก�� ��;E<ก%T02m F K?2�3
�$�$:>ก%T02m<;E�ID0E�9/;<-%, ��E�T;< �<กK$กK?*+,3$�T02m F ����T02m�กGJ�9�;<�T02m <;E�I-%,�/,B �:$2�3�$�$:>*+,T02m F ����T02m
:FB�ก��T02m<;E�ID0E�9/;<-%,%,B2 DeกT:�13D0E�0ก$:ก%T02m*%IกvG$�K?�0��023 �yz% �/? LED �:?KH$T02m��1�IกvK?GJ%#f1��$�����B/$+�EB
#R?9�fE3�/?9$2-� �S;E<��%3*9,�A,*+,:��:A,BF$T02m��1�>Aกก% 
 ��;E<T02m*%>Aกก%9:;<�/F<2�>$�?#<3 Key Code D�13#<3 Binary �/? ASCII  :B�D�13 ��]]$R ST# �/? P#/R K?>Aก 
Update G$��>$�?#<3 Key D0E>Aกก%�/?�/F<2/F$�e%  ��E�T;< -�FBF$K?ก%T02m9:;<�/F<2T02mTF$ key Code K?>Aก�F3<<ก�$���< 
:B�D�13�>$�?#<3��]]$R ST# �/? P#/R กvK?�0ก$:��/0E2���/3���<�+F�ก�� ofE3%A�>$?�?ก$:�F3��]]$R �/?ก$:�F3TF$ 
key code -%,G$�:A����ก$:DH$3$�%,$�/F$3    
 

KEY 

FOR    Binary    MODE  FOR   ASCII   Mode  (RS232 TTL) 

BCD 8421  KEY CODE ASCII  KEY CODE 

8 4 2 1 HEX ASCII HEX 

1 0 0 0 1 0x01 c1d 0x31 
2 0 0 1 0 0x02 c2d 0x32 
3 0 0 1 1 0x03 c3d 0x33 
4 0 1 0 0 0x04 c4d 0x34 
5 0 1 0 1 0x05 c5d 0x35 
6 0 1 1 0 0x06 c6d 0x36 
7 0 1 1 1 0x07 c7d 0x37 
8 1 0 0 0 0x08 c8d 0x38 
9 1 0 0 1 0x09 c9d 0x39 
0 0 0 0 0 0x00 c0d 0x30 
A 1 0 1 0 0x0A cAd 0x41 
B 1 0 1 1 0x0B cBd 0x42 
C 1 1 0 0 0x0C cCd 0x43 
D 1 1 0 1 0x0D cDd 0x44 
E 1 1 1 0 0x0E cEd 0x45 
F 1 1 1 1 0x0F cFd 0x46 
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1. ก$:<F$� Key Code ��� Binary BCD8421   
 - TF$�:JE�G,�(Default) = ��;E<KF$2-.�/0123*9,ก���<:m% LED #<3 key K?GJ% BJE3K$ก  key1 -/FB�����:A�ก,�9<2 S:,<�ก���F3��023   
                                      �yz% *�#R?D0E LED BJE3 �/?D0E Connector 8PIN  K?>Aก Set %�3�01 
                                            PIN ST#  =  1    ;    PIN  P#/R =  1     
                                            PIN 8      =   0    ;    PIN 4       =   0      ;   PIN2 = 0    ;    PIN1 = 0     
                                         
 - ก%(Press) Key =  ��;E<�A,*+,ก% Key  *%I9�fE3 Key D0E Connector 8 PIN กvK?�0ก$:��/0E2���/3TF$�>$�?GF$3I \%2  
                                �:023/H$%��%�3�01 
                             1) PIN ST#  (������]]$R Strobe)  K?��/0E2��>$�? logic K$ก 1 -����� 0 �����B/$ 10 ms K$ก��1�K?  
                                   ก/���$���� 1 <�G\���GJ G$�:A�D0E2.4  
                             2) PIN P#/R (������]]$Rก$: ก% 9:;< �/F<2 key )  K?��/0E2��>$�? logic K$ก 1 -����� 0 T,$3-B,G/<%  
                                   D0ET02m2�3 >Aกก%<2AF  G$�:A�D0E2.4  
                             3) PIN BCD8,4,2,1 K?�0ก$:��/0E2��>$�?G$�TF$  Key Code #<3 key D0Eก%/F$�e%<<ก�$T,$3-B, 

      

              *�ก:R0D0E*+, Key F DH$9�,$D0E����T02m:FB��S;E<ก%:FB�ก�� key <;E�I  �:JE�G,���;E<ก% Key F �>$�?ก$:
��/0E2���/3#<3 PIN GF$3I D0E�กJ%#f1� กvK?����-�G$� Step1-3 D0Eก/F$B-B,#,$3G,� K$ก��1���;E<ก% Key D0E 2 ���� Key 
*%IกvG$�*�#R?D0E Key F 2�3T3ก%T,$3<2AF D0E PIN ST# กvK?����-�G$� Step1 �+F��%J� �FB� PIN P#/R กvK?2�3T3���� 
Logic 0 T,$3<2AF-�F�0ก$:��/0E2���/3 %�3��1��B/$G:BK�<�ก$:ก% Key D0E 2 *9,G:BK�<�K$กก$:��/0E2���/3#<3
��]]$R ST#   ��;E< Key D0E 2 >Aกก% TF$ Key Code D0E PIN BCD8421 กvK?��/0E2�-�G$�TF$#<3 Key D0E�0ก$:ก%/F�e%                  

 

- �/F<2 (Release)Key = ��;E<�A,*+,�/F<2 Key *%ID0Eก%<2AF  D0E Connector 8 PIN กvK?�0ก$:��/0E2���/3TF$�>$�?GF$3I\%2�:023   
                                       /H$%��%�3�01 
                 1) PIN ST#  (������]]$R Strobe)  K?��/0E2��>$�? logic K$ก 1 -����� 0 �����B/$ 10 ms K$ก��1�K? 
                                  ก/���$���� 1 <�G\���GJ G$�:A�D0E2.4 ofE3�9�;<�ก��G<�ก% Key   
                             2) PIN P#/R (������]]$Rก$: ก% 9:;< �/F<2 Key )  K?��/0E2��>$�? logic K$ก 0 -����� 1  T,$3-B,  
                                  G/<%D0E2�3-�F�0ก$:ก%T02m*9�F G$�:A�D0E2.4 
        3) PIN BCD8,4,2,1 K?�0ก$:��/0E2��>$�?G$�TF$ Key Code #<3 key D0E�/F<2/F$�e%<<ก�$T,$3-B, 
                

*�ก:R0D0E*+, Key F DH$9�,$D0E����T02m:FB� �S;E<ก%:FB�ก�� key <;E�I  9/�3K$กD0E�0ก$:ก% Key F �/?Key :FB�
<;E�I-��/,B ��;E<�/F<2T02m*%กv-%,����T02m�:ก �>$�?ก$:��/0E2���/3#<3 PIN ST# กvK?����-�G$� Step1 �+F��%J�  
�FB� PIN P#/R กvK?2�3T3�0�>$�?���� Logic 0 T,$3<2AF-�F�0ก$:��/0E2���/3��;E<3K$ก2�3�0 Key >Aกก%<2AF<0ก 1 Key 
�FB� PIN BCD8421 กvK?�0ก$:��/0E2���/3TF$ Key Code ����-�G$� Key D0E�/F<2#R?��1� GF<�$��;E<�/F<2 Key D0E2  
�>$�?ก$:��/0E2���/3#<3 PIN GF$3I กvK?����-�G$� Step1-3 G$�D0Eก/F$B-�#,$3G,� %�3��1�K?�9v�BF$ *�ก$:
G:BK�<��>$�?ก$:�/F<2 Key �:$K?<$h�2ก$:G:BK�<� ��]]$R ST# �/?G:BK�<�BF$ Key *%>Aก�/F<2\%2ก$:
<F$�TF$ Key Code �FB���]]$R P#/R K?*+,G:BK�<�BF$-�F�0ก$:ก% Key *%I�/,B 
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Status Key

RELEASE

ASCII CODE

(Byte 1) (Byte 2)

Key Code

‘R’ (0x52) ‘0-9’, ‘A-F’

End Byte

(Byte 3)

0x0D

Status Key

PRESS

ASCII CODE

(Byte 1) (Byte 2)

Key Code

‘P’ (0x50) ‘0-9’, ‘A-F’

End Byte

(Byte 3)

0x0D

2. ก$:<F$� Key Code ��� ASCII 

 ก$:<F$� Key Code ��� ASCII �01 <e�ก:RmD0E�H$�$GF<D0E Connector RS232 #<3 ET-TOUCH PAD �S;E<DH$ก$:<F$�TF$
K?G,<3�0:?%���:3%������ TTL(5V) >,$-�F�+F���1�กvK?G,<3*+, Max232 �$GF<���� Line Driver �S;E<*9,�$�$:>*+,<F$�TF$�F$�
D$3 Serial Port #<3 PC -%,  �FB� Baud Rate *�ก$::���F3#,<�A/K?>AกกH$9�%G$2G�B-B,D0E 9600 bit/s 
 

- TF$�:JE�G,�(Default) = ��;E<KF$2-.�/0123*9,ก���<:m% LED #<3 key K?GJ% BJE3K$ก  key1 -/FB�����:A�ก,�9<2 S:,<�ก���F3��023   
                          �yz% *�#R?D0E LED BJE3 �/?K?2�3-�F�0ก$:�F3#,<�A/*%I<<ก�$D0E Port RS232 
  

- ก%(Press) Key =  ��;E<�A,*+,ก% Key  *%I9�fE3 Key G�B ET-TOUCH PAD กvK?�F3 Data <<ก�$D0E#�1BGF< RS232 KH$�B� 3                       
                          Byte T;< ASCII cPd K?>Aก�F3<<ก�$���� Byte �:ก �S;E<�<ก�>$�?ก$:ก% Key  �/? ASCII Code #<3 Key   
                          D0Eก%K?>Aก�F3<<ก�$���� Byte D0E2  �/?K�%,B2 0x0D ���� Byte �e%D,$2 %�3��1� ��;E<�A,*+,DH$ก$:<F$�TF$ Key   
                          Code  �A,*+,กvK?D:$�-%,BF$ Key Code D0E <F$�-%,���� Key Code K$กก$:ก% �/?D:$�-%,BF$ key D0Eก%���� Key   
                           <?-:%,B2    
 
 
 

"1&1%&�2.  ก1&��% data W��5��4ก1&ก( Key  
 

*�ก:R0D0E*+, Key F DH$9�,$D0E����T02m:FB��S;E<ก%:FB�ก�� key <;E�I  �:JE�G,���;E<ก% Key F G�B ET-TOUCH 
PAD กvK?�F3 ASCII  cPd(0x50) <<ก�$���� Byte �:ก �/? Key Code  ASCII cFd(0x46) <<ก�$���� Byte D0E 2 �/?
K�%,B2 0x0D ���� Byte �e%D,$2 K$ก��1���;E<ก% Key D0E 2 ���� Key *%IกvG$�*�#R?D0E Key F 2�3T3ก%T,$3<2AF  ET-
TOUCH PAD กvK?�F3 ASCII  cPd(0x50) <<ก�$���� Byte �:ก�+F��%J� �/? ASCII  Key Code  #<3 Key D0Eก%/F$�e%
กvK?>Aก�F3<<ก�$���� Byte D0E 2 �/?K�%,B2 0x0D ���� Byte �e%D,$2�+F�ก�� �0ET;<ก$:DH$3$�#R?D0Eก% Key ��;E<*+,
3$� Key F ���� Key :FB�  %�3��1��B/$D0E�#02�\�:�ก:�<��%���:ก�:$G,<3G:BK�<�BF$ Key D0Eก%���� Key F กF<� 
�/,BKf3G:BK�<� Key D0E 2 D0Eก%:FB�  >,$ Key �:กD0Eก%-�F*+F Key F กv*9,>;<BF$ ����ก$:ก% Key �%0E2B -�F*+F Key :FB�     

 

- �/F<2 (Release)Key = ��;E<�A,*+,�/F<2 Key *%I Key 9�fE3D0Eก%<2AF  G�B ET-TOUCH PAD กvK?�F3 Data <<ก�$D0E#�1BGF<-      
                                       RS232 KH$�B� 3   Byte T;< ASCII cRd K?>Aก�F3<<ก�$���� Byte �:ก �S;E<�<ก�>$�?ก$:�/F<2   
                                       Key  �/? ASCII Code #<3 Key  D0E�/F<2K?>Aก�F3<<ก�$���� Byte D0E2 �/?K�%,B2 0x0D ���� Byte  
                                       �e%D,$2 %�3��1� ��;E<�A,*+,DH$ก$:<F$�TF$ Key Code  �A,*+,กvK?D:$�-%,BF$ Key Code D0E<F$�-%,���� Key       
                                       Code K$กก$:�/F<2 Key �/?D:$�-%,BF$ key D0E�/F<2 ���� Key <?-:%,B2    
 
 
 

 
"1&1%&�2.  ก1&��% data W��5��4ก1&2*��X Key 

 



������ ET-TOUCH  PAD  4x4 
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*�ก:R0D0E*+, Key F DH$9�,$D0E����T02m:FB��S;E<ก%:FB�ก�� key <;E�I  9/�3K$กD0E�0ก$:ก% Key F �/? 
Key :FB�<;E�I-��/,B ��;E<�/F<2T02m*%กv-%,����T02m�:ก  G�B ET-TOUCH PAD กvK?�F3 ASCII  cRd(0x52) 
<<ก�$���� Byte �:ก �/? ASCII  Key Code  #<3 Key D0E�/F<2กvK?>Aก�F3<<ก�$���� Byte D0E 2  G$�%,B2 
0x0D ���� byte �e%D,$2  K$ก��1���;E<DH$ก$:�/F<2T02mD0E2  ASCII  cRd(0x52) กvK?>Aก�F3<<ก�$���� Byte �:ก
�+F��%J� �/? ASCII  Key Code  #<3 Key D0E�/F<2/F$�e%กvK?>Aก�F3<<ก�$���� Byte D0E 2 �/?K�%,B2 0x0D 
���� Byte �e%D,$2 �+F��%J�  �0ET;<ก$:DH$3$�#R?D0E�/F<2 Key ��;E<*+,3$� Key F ���� Key :FB�   %�3��1��B/$D0E
�#02�\�:�ก:�*��FB�#<3ก$:�/F<2 Key (�0ก$:ก% Key F+ Key <;E�I<2AF) �:$G,<3G:BK�<�BF$ Key D0E
�/F<2���� Key F 9:;<-�F >,$*+Fกv*9,<<กK$ก Loop G:BK�<� Key :FB�-%,�/2  �GF>,$���� Key <;E�I D0E-�F*+F 
Key F  กv*9,B�:<<F$�TF$ Key <;E�I D0EK?ก%:FB�ก�� Key F GF<-�  

 

4. "!^�X�1%/2&.ก&�.*-ก1&"��^%_&��17��1 Key Code (0^X MCU 

 �H$9:��G�B<2F$3ก$:<F$�TF$ Key Code  D�13��� Binary BCD8421  �/? ASCII Code  K?DH$�$:<3:��ก�� MCU 3 
G:?กA/T;< ARM7 LPC2138 \%2*+, C-Keil Compiler , AVR MEGA 64/128 \%2*+, C-WIN AVR  �/? MCS51-
AT89C51ED2 \%2*+, C-Keil  Compiler  \%2�GF/? MCU K?�0G�B<2F$3<2AF 2 ก$:<F$�T;< ก$:<F$�TF$ Key Code ��� Binary 
BCD8421 �/?��� ASCII Code  \%2�0:$2/?�<02%ก$:DH$3$�#<3\�:�ก:�%�3�01 (Source Code <2AF*� CD) 
 

G�B<2F$3 Read Key ��� Binary BCD8421  

�������  EX1_Read_1Key_BCD: �H$9:��G�B<2F$3�01 K?����ก$:<F$�TF$ Key Code ��� Binary \%2*+,3$� Key �GF/? Key   
                               ��� Key �%02B ��;E<�A,*+,DH$ก$: Touch Key  G�B MCU กvK?DH$ก$:G:BK�<���]]$R ST# K$ก��1�กvK?DH$  
                               ก$:<F$�TF$ Key Code BCD8421 �$�กv�-B,  �/,BG:BK�<���]]$R P#/R �S;E<G:BK�<�BF$ Key 2�3>Aกก%  
                               <2AFK:J3 MCU >f3K?DH$ก$:�F3TF$ Key Code <<กD$3 Port D0EGF< LED �/?SJ�SmTF$ Key Code D0E<F$�-%,<<ก  
                               ��%3D0E Hyper Terminal �� PC <0กD$39�fE3 �+F� >,$ก% Key2 TF$D0E MCU�F3<<ก�$��%3กvT;< 0x02  
                               �0E����ก$:DH$3$�\%2:B�*�G�B<2F$3D0E 1 #<3�GF/? MCU �H$9:��G�B<2F$3B3K:ก$:GF<D0E:<3:��G�B<2F$3D0E1   
                               �01��%3%�3:A�%,$�/F$3   
 
 
 
 
 
 

 

 

 

&�23454.1 ก1&"��^%_&�R1D&! "!^�X�1%3451 $�% �&'( CP-JR51RD2 W$01ก!  ET-Touch Pad 4x4 
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Broad

ET-TOUCH PAD 4x4

GND
ST#
P#/R

+VDD

8
4
2
1

Broad

CP-JRARM7 

LPC2138
P0.23
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Display to PC 
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RS232

 
 

 
 
 
 
 

&�23454.2  ก1&"��^%_&�R1D&! "!^�X�1%3451 $�% �&'( AVR MEGA64/128 W$01ก!  ET-Touch Pad 4x4 

 
 
 
 
 
 
 

&�23454.3 ก1&"��^%_&�R1D&! "!^�X�1%3451 $�% �&'( CP-JR ARM7 LPC2138 W$01ก!  ET-Touch Pad 4x4 
 


�������  EX2_Read_2Key_BCD:  �H$9:��G�B<2F$3D0E2 K?���� ก$:<F$�TF$ Key Code ��� Binary \%2*+,3$� Key F ���� Key   
                               :FB�ก�� Key <;E�I%,B2  ��;E<�A,*+,DH$ก$: Touch Key  G�B MCU กvK?DH$ก$:G:BK�<���]]$R ST# 9/�3K$ก    
                               G:BK�<�S���]$R ST# �/,BK?G,<3:<*9,��]]$R�01ก/������ c1d กF<�D0EK?-�DH$TH$��E3GF<-�  -�F�+F���1� 
                               <$KDH$*9,\�:�ก:�DH$3$�-�FG:3ก��D0E�:$G,<3ก$:-%,  ��;E< ST# ���� c1d �/,B กvK?DH$ก$:<F$�TF$ Key Code   
                               BCD8421 �$�กv�-B, K$ก��1�กvG:BK�<���]]$R P#/R BF$2�3T3���� c0d <2AF9:;<-�F�S;E<*9,��F*KBF$�>$�?   
                               Key 2�3T3>Aกก%<2AF K$ก��1�กv�H$ Key Code �$G:BK�<�BF$ Key D0Eก%*+F Key F 9:;<-�F >,$-�F*+F ��%3BF$  
                               ����ก$:ก% Key �%02B กv*9,-�DH$\�:�ก:�G<���<3ก$:ก% Key �%02B ofE3กvT;<*9, MCU �F3TF$ Key Code   
                               <<กD$3 Port D0EGF< LED �/?SJ�SmTF$ Key Code D0E<F$�-%,<<ก ��%3D0E Hyper Terminal  �GF>,$  Key D0Eก% 
                               ���� Key F กvK?G,<3:<G:BK�<�TF$ Key :FB�D0EK?ก%GF<-� %,B2ก$: G:BK�<���]]$R ST# ��;E<S�กv*9,  
                              DH$ก$:<F$�TF$ Key Code #<3 Key :FB�D0Eก% �/?G:BK�<���]]$R P#/R �S;E<2;�2��BF$ Key :FB�>Aกก%<2AF   
                              K$ก��1�กv-�DH$\�:�ก:�G<���<3ก$:ก% Key :FB�  ofE3กvT;<*9, MCU �F3TF$ Key Code  <<กD$3 Port D0E  
                              GF< LED �/?SJ�SmTF$ Key Code D0E<F$�-%,<<ก ��%3D0E Hyper Terminal  GF<�$กvK?B��$G:BK�<�BF$ �0  
                               ก$:�/F<2 Key F9:;<2�3  >,$2�3กv*9,ก/��-�<F$� Key :FB�<;E�IGF<-� 
     �H$9:��*�G�B<2F$3D0E 2 �01 B3K:ก$:GF<*+,3$�K?�9�;<�ก��G�B<2F$3D0E1 
 


�������  EX3_Application_2Key_BCD :  �H$9:��*�G�B<2F$3D0E 3 �01K?����ก$:�:?2eกGm*+,3$�\%2*+, Key F ���� Key :FB�ก��    
                           Key <;E�I%,B2   *�#R?2�3-�F�0ก$:ก% Key K?��%3#,<TB$�BF$  x Not! Touch Key{ <<กD0EK< LCD  ��;E<�0  
                           ก$::ก% Key �%02BกvK?��%3#,<TB$� xTouch Key =  [+;E< Key D0Eก%] { �/?>,$ก% Key F �/? Key :FB� <;E�I   
                           กvK?��%3#,<TB$� xTouch Key =  FUN+[+;E< Key D0Eก%] { ����G,� ก$:DH$3$�#<3\�:�ก:���1�K?�0:A����  
                            �9�;<�ก��G�B<2F$3D0E 2 K?GF$3ก��G:3�FB�#<3\�:�ก:�G<���<3ก$:ก% Key �DF$��1�                 



������ ET-TOUCH  PAD  4x4 
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                            �H$9:��B3K:ก$:GF<*+,3$�*��FB�#<3 ET-TOUCH PAD ก�� MCU K?�9�;<�ก��G�B<2F$3D0E 1  �FB�ก$:GF< 
                            K< LCD ก��G�B MCU -%,��%3-B,*� Source Code �/,B 
                   

G�B<2F$3 Read Key ��� ASCII CODE 
 ก$:<F$�TF$��� ASCII Code TF$ Key Code D0E<F$�-%,*��GF/? Key D0Eก%K?����-�G$�G$:$3 KEY CODE *�+F<3 
ASCII  MODE  \%2�$�$:><F$�TF$-%,K$ก#�1BGF< RS232(TTL) #<3 ET-TOUCH  PAD 4x4 ofE3K?*+, BAUD RATE *�ก$:
:���F3 <2AFD0E 9600 bit/s  �B/$GF<*+,3$��$�$:>GF<�#,$ก��#$ TX,RX #<3 MCU -%,\%2G:3 �GF>,$ MCU D0E�H$�$*+,��1��0 Line 
Driver Max232 GF<-B,<2AF   �A,*+,K?G,<3GF< Line Driver Max232 *9,ก��D$3 ET-TOUCH PAD %,B2 �S;E<*9,:?%���:3%�� 
RS232 <2AF*�:?%���%02Bก��    
 


�������  EX4_Read_1Key_ASCII: �H$9:��G�B<2F$3�01 K?����ก$:<F$�TF$ Key Code ��� ASCII \%2*+,3$� Key �GF/? Key   
                               ��� Key �%02B �/?*+,ก$:B� Loop *�ก$::��#,<�A/D0E�F3�$K$ก ET-TOUCH PAD ��;E<�A,*+,DH$ก$: Touch   
                               Key  G�B MCU กvK?:��#,<�A/ Byte �:ก�$G:BK�<�BF$*+F ASCII cPd 9:;<-�F >,$-�F*+FกvK?ก/��-�B�:<  
                               :��#,<�A/<0ก �GF>,$*+F ��%3BF$�0ก$:ก% Key กvK?�$:<:��#,<�A/*��FB�D0E����TF$ Key Code #<3 Key D0Eก%   
                                �/,B�H$TF$ Key Code D0E<F$�-%,-���%3D0E Hyper Terminal  �/?D0E PORT LED D0EGF<ก�� MCU <2AF  �+F� >,$  
                                �0ก$:ก% Key 7  TF$D0E��%3�� Hyper Terminal กvK?��%3 ASCII �/# 7 �FB�D0E LED กvK?��%3TF$����  
                                0x37 ����G,�     
                               �H$9:��G�B<2F$3B3K:ก$:GF<D0E:<3:��G�B<2F$3D0E4 �01��%3%�3:A�%,$�/F$3   
 
 
 
 
 
 
 
 
 

&�23454.4 ก1&"��^%_&�R1D&! "!^�X�1%3454 $�% �&'( MCU W �&'"�1%d W$01ก!  ET-Touch Pad 4x4 

  
*�ก:R0B3K:ก$:GF<*�:A�D0E4.4 K?*+,�H$9:��D%�<�ก��G�B<2F$3D0E�#02��$*9, ��;E<�<:m% MCU �0 UART �S023+F<3

�%02B�/? GF< MAX232 ���� Line Driver -B,�/,B%�3��1�*����3#<3 ET-TOUCH PAD Kf3G,<3GF< Max 232 <0ก+e% T�E�-B,%,B2  
 


�������  EX5_Read_1Key_ASCII_INT : �H$9:��*�G�B<2F$3�01K?�9�;<�ก��G�B<2F$3D0E 4 �S023�GF*�ก$::��#,<�A/K?-�F*+,ก$: 
                                B� Loop *�ก$::��#,<�A/  �GFK?*+,ก$:G:BK�<���]]$R Interrupt Rx T;<��;E<�0��]]$R Interrupt �กJ%   
                                 #f1�\�:�ก:�กvK?ก:?\%%-�:��#,<�A/�$G:BK�<�D��D0 *��FB�#<3B3K:ก$:GF<D%�<� กvK?�9�;<�  
                                 ก��G�B<2F$3D0E 4 \%2K?*+, PIN -9�GF<ก��<?-:*��GF/? MCU -%,:?�e-B,*� Source Code �/,B 
 



������ ET-TOUCH  PAD  4x4 
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Broad

ET-TOUCH PAD 4x4

 MCU 

Vcc

Rx0

Tx0

Gnd

+VDD

RX(TTL)

TX(TTL)

GND

+3.3V - +5V


�������  EX6_Read_2Key_ASCII_INT: *�G�B<2F$3�01 K?����ก$:<F$�TF$ Key Code ��� Binary \%2*+,3$� Key F ���� Key   
                               :FB�ก�� Key <;E�%,B2�/?*+,��]]$R Interrupt ����G�BกH$9�%K�39B?ก$::��#,<�A/  ��;E<�A,*+,DH$ก$: Touch   
                               Key \�:�ก:�กvK?ก:?\%%-�:��#,<�A/�$�กv�-B, K�T:� 3 Byte K$ก��1�กvK?G:BK�<�BF$ Byte �e%D,$2  
                               *+F 0x0D 9:;<-�F >,$*+F��%3BF$:��#,<�A/�$T:��/?>AกG,<3�/,B K$ก��1�กvK?ก/���$G:BK�<�#,<�A/D0E  
                               :���$ Byte �:ก BF$*+F ASCII cPd 9:;<-�F>,$*+F��%3BF$����ก$:ก% Key K$ก��1�กvK?DH$ก$:G:BK�<� data   
                               D0E:���$*� Byte D0E2 ofE3กvT;<TF$ ASCII Key Code #<3 Key D0Eก% BF$�0TF$�DF$ก�� ASCII CODE cFd  9:;<-�F   
                               >,$-�F*+Fกv��%3BF$����ก$:ก% Key �%02B กv*9,-�DH$\�:�ก:�G<���<3ก$:ก% Key �%02B ofE3กvT;<*9,   
                               MCU �F3TF$ Key Code  ��1�<<กD$3 Port D0EGF< LED �/?SJ�SmTF$ Key Code D0E<F$�-%,<<ก ��%3D0E Hyper   
                               Terminal �GF>,$  Key D0Eก%���� Key F \�:�ก:�กvK?G,<3B�:<:��TF$ T02mD0E�<3D0EK?ก%:FB�ก�� Key F K�  
                               กBF$K?�0ก$:�/F<2 Key F >f3K?�0ก$:<<กK$ก Loop -%,  
     �FB�B3K:ก$:GF<�S;E<D%�<�\�:�ก:�กvK?�9�;<�ก��:A�D0E 4.4 #<3G�B<2F$3D0E4 
 

 �H$9:��ก$:GF< ET-TOUCH PAD 4x4  �S;E<<F$�TF$ ASCII Key Code �F$�D$3 RS232(TTL) �#,$ก�� PORT  UART 
#<3 MCU \%2G:3��1� �$�$:>GF<-%,%�3:A�%,$�/F$3  \%2�กGJG�B ET-TOUCH PAD K?�F3 Data <<กD$3 RS232(TTL)�S023
<2F$3�%02B -�F-%,�0ก$::��#,<�A/K$ก�$2�<ก�#,$�$*+,3$�  %�3��1��H$9:��#$ RX(TTL) ��1� <$KK?GF<9:;<-�FGF<กv-%, 
 
 
 
 
 
 
 

&�23454.5 ก1&"�� �&'( ET-Touch Pad 4x4 RS232(TTL) W$01ก!  PORT UART $�% MCU /(X"&% 
 

Option Wf#5�W"#�   

�H$9:���<:m%D0E/3 Firmware V2 -B,  *��FB�#<3 RS232 ��1� �<กK$กK?�F3TF$ ASCII Key Code -%,�9�;<��%J��/,B 
�:$2�3�SJE�TB$��$�$:>*9,:<3:�� ASCII Command K$ก�A,*+, �S;E<TB�Te�ก$:DH$3$�#<3 LED �/? Buzzer D0E<2AF���<:m%-%,
%,B2 B�G>e�:?�3Tmกv�S;E<*9,�A,*+,�$�$:>*+,3$�*��FB�#<3 LED �/? Buzzer DH$9�,$D0E���� Alarm -%,*�#R?D0E-�F�0ก$:ก% 
Key  �/?��;E<ก% Key G�B Key กvK?ก/���$DH$ก$:�F3TF$ Key Code *9,ก���A,*+,-%,�9�;<��%J�\%2<�G\���GJ  
 %�3��1� K$ก:A�D0E 4.5 >,$�A,*+,G,<3ก$:*+,3$�*��FB�#<3 Option �SJE��GJ��01  กvK?G,<3GF<#$ RX(TTL) �#,$ก��#$ Tx0 
#<3�<:m%D0EK?�H$�$*+,TB�Te�%,B2    �H$9:��TH$��E3ก$:*+,3$��$�$:>%A-%,K$ก9�B#,<%,$�/F$3 
 

COMMAND �R1D&!  CONTROL  LED&BUZZER 

 :A����#<3 Command �/? Data D0E*+,��1�K?*+,G�B SJ�Sm*9]FD�139�% �/?<2AF*�:A�#<3 ASCII Code  ofE3�$�$:>
�D�%,B2��]/�กQRm ASCII �+F� c#d 9:;< �D�%,B2 ASCII Code ofE3K?�DF$ก�� 0x23 ����G,� \%2*��GF/? Command K?�0 Data 
<2AF 6 Byte �H$9:�� Byte �e%D,$2 T;<TF$ Enter K?-�F�0��]/�กQRm*9,�:02ก*+,3$� %�3��1�K?�D�%,B2 ASCII Code = 0x0D   
 



������ ET-TOUCH  PAD  4x4 
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COMMAND iS0j  (SOUND-OFF) 

 ����TH$��E3  Off ��023 D0E�กJ%K$กก$:�F3TH$��E3 cS1d ofE3��023K?%�3GF<��;E<3 *9,*+,TH$��E3�0192e%��023��1� �0:A����TH$��E3%�3�01 
 

Start Command Mark#1 Mark#2 END 
Byte1 Byte2-3 Byte4 Byte5 Byte6 

# S0 = I Enter (0x0D) 
Respond Command _1ก Board 

* OK  
                         Ex.  �F3TH$��E392e%��023 
                                     Main() 
                                         { 
                                              char  enter = 0x0D ; 
                                              printf(x#S0=I{,enter) ;     //Sent Command Off-Sound 
                                          } 
 
COMMAND iS1j  (SOUND-ON : Continuous ) 

 ����TH$��E3 On ��023*9,%�3G/<%�B/$ K?92e%กvGF<��;E<  �0ก$:�F3TH$��E3 xS0{ �$ Stop ��023  9:;< �0ก$: Touch Key �0:A�  
���TH$��E3%�3�01 

Start Command Mark#1 Mark#2 END 
Byte1 Byte2-3 Byte4 Byte5 Byte6 

# S1 = I Enter (0x0D) 
Respond Command _1ก Board 

* OK  
         Ex.  �F3TH$��E3 *9,��023%�32$BG/<%�B/$ 

                                     Main() 
                                         { 
                                              char  enter = 0x0D ; 
                                              printf(x#S1=I{,enter) ;     //Sent Command On-Sound Continuous 
                                          } 
 

COMMAND iS2j  (SOUND-ON : One-Shot ) 

 ����TH$��E3 On ��023*9,%�3G$�+FB3:?2?�B/$D0EกH$9�% \%2�$�$:>กH$9�%+FB3�B/$-%,G�13�GF 0-9 ��;E<T:�:?2?�B/$D0E
กH$9�%��023กvK? Off <�G\���GJ ก$:*+,TH$��E3�01��023K?%�3 ��1�-2$B GF$3ก��-�  �0:A����TH$��E3%�3�01 
 

Start Command Mark#1 Sound On Time END 
Byte1 Byte2-3 Byte4 Byte5 Byte6 

# S2 = c0-9d Enter (0x0D) 
Respond Command _1ก Board 

* OK  
                                           Sound On Time : ก@�<�	���*4�!����
���4���+	�
�!��
� [0] ^[9] ��	�3 

         Ex.  �F3TH$��E3 *9,��023%�3  TB$�2$BD0E:?%�� 5 �/,B92e% 
                                     Main() 
                                         {   char  enter = 0x0D    ; 
                                              printf(x#S2=5{,enter) ;     //Sent Command On-Sound Level 5  
                                          } 
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COMMAND iL0j  (OFF-LED ) 

 ����TH$��E3 OFF-LED D0E�กJ%K$กก$: ON-LED %,B2TH$��E3 cL1d \%2�$�$:>�/;<ก:A����ก$: OFF-LED -%, 5 :A���� 
�0:A����TH$��E3%�3�01 

Start Command Mark#1 Format OFF-LED   END 
Byte1 Byte2-3 Byte4 Byte5 Byte6 

# L0 = c0-4d Enter (0x0D) 
Respond Command _1ก Board 

* OK  
                                         Format  OFF-LED : ก�����������ก�� Off  !"# LED $�% 

                                                                         0 = Off-LED   �!�<*	  16 	�� 
                                                                         1 = Off-LED Colum1     4 	�� 
                                                                         2 = Off-LED Colum2    4 	��  
                                                                         3 = Off-LED Colum3    4 	�� 
                                                                         4 = Off-LED Colum4    4 	�� 
  

         Ex.  �F3TH$��E3 *9, LED Deก%B3 Off  D�139�% 
                                     Main() 
                                         {   char  enter = 0x0D    ; 
                                              printf(x#L0=0{,enter) ;     //Sent Command Off-LED ALL  
                                          } 
 
COMMAND iL1j  (ON-LED) 

����TH$��E3 ON-LED  \%2�$�$:>�/;<ก:A����ก$: ON-LED -%, 5 :A���� �0:A����TH$��E3%�3�01 
 

Start Command Mark#1 Format ON-LED  END 
Byte1 Byte2-3 Byte4 Byte5 Byte6 

# L1 = c0-4d Enter (0x0D) 
Respond Command _1ก Board 

* OK  
                                         Format ON-LED : ก�����������ก�� ON !"# LED $�% 

                                                                         0 = ON-LED  �!�<*	   16 	�� 
                                                                         1 = ON-LED Colum1     4 	�� 
                                                                         2 = ON-LED Colum2    4 	��  
                                                                         3 = ON-LED Colum3    4 	�� 
                                                                         4 = ON-LED Colum4    4 	��  

         Ex.  �F3TH$��E3 *9, LED Deก%B3 ON D�139�% 
                                     Main() 
                                         {   char  enter = 0x0D    ; 
                                              printf(x#L1=0{,enter) ;     //Sent Command On-LED ALL  
                                          } 
 
Note L�ก��4���@�4�7��33
����)7����<�����@�4�7� aก�@�4�7����8�*�ก��
��84�3 Respond Command 
���@�4�7� �74����ก+:�4*� <�)�8�LM�ก�� 

delay 	���������� �7�<*��4* ��<�����@�4�7�� �ก9+	� �b)7�:c��ก���@�4�7� �74����ก+: �3d���ก��  de7�8� @�L<�ก��4���@�4�7���!��f	b��	+	�  
 

Format = ‘0’

Format = ‘1’ Format = ‘2’

Format = ‘3’ Format = ‘4’

Format = ‘0’

Format = ‘1’ Format = ‘2’

Format = ‘3’ Format = ‘4’
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