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1 1 x9 x8 x7 y9 y8 y7
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0 y6 y5 y4 y3 y2 y1 y0
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*©�"��zpddamV��hF�^p=���^a��hF�^p=��F�¤a�F���zF4a"d�4pm�a=F�"�apm���
�^p§m�*Fdp§�a��"m�F¨"hzdF�pO�z�F¤=p�4p=F��p�^Fdz�Fm�¤�F�z�pzF��
4phh¤ma4"�apm��

send_SOH
FOR 25 attempts to send <SOH>

     {
     send <SOH>
    delay ~ 4ms

FOR 50 received <ACK> ? checks
{
delay ~ 4ms
IF <ACK> received

GOTO send¥CMD
}

}
GOTO bad¥COMM

send_CMD
send <CMD>

     delay ~ 4ms
FOR 50 received <ACK> ? checks

{
delay ~ 4ms
IF <ACK> received

GOTO send¥CR
}

}
GOTO bad¥COMM

send_CR
send <CR>

     delay ~ 4ms
FOR 50 received <ACK> ? checks

{
delay ~ 4ms
IF <ACK> received

GOTO good¥COMM
}

}
GOTO bad¥COMM

good¥COMM  (communication success)

bad¥COMM    (communications failure)

��"m="�=�4phh"m=�

�F��"am�Oa�h§"�F�¦F��apm���¤zzp���"��F��pO���"m="�=��phh"m=�:�
§^a4^�"�F�=FOamF=�O�ph��¬^��p�		^���^F�4phh"m=��"�F�am���¤4�apm�
*"�F=�am��F"=�pO�="�"�*"�F=�|�"�"��m4p=F=��phh"m=�}���^F�Op�h"��
a�9

<SOH> <CMD> <# of data bytes> <Data byte 1> <Data byte 2>
..... <Data byte n> <CR>

§^F�F��edata byte 1Y��^�p¤V^�edata byte nY�"�F��
am4d¤=F=�pmd©�§^Fm��F�¤a�F=�*©�"�Va¦Fm�4phh"m=�
Qn
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�"*dF�
9���"m="�=�4phh"m=�e���Y��F�

�F�"adF=�4phh¤ma4"�apm��F�¤Fm4F
�^F�Opddp§amV�add¤���"�F��"��F�¤Fm4F�pO�F¦Fm����^"��p44¤��=¤�amV�^p���
4phh¤ma4"�apm�

s� �p����Fm=��"���"��_pO_�F"=F��eSOHY�¤z��p�¢Q��ahF�:�F¨zF4�amV��p�
�F4Fa¦F�"�4pm��pddF���4cmp§dF=VF�eACKY�

¢� �pm��pddF���F�zpm=���p��F4Fa¦F=�eSOHY�*©��Fm=amV�"m�
�4cmp§dF=VF�eACKY�

�� �p����Fm=��"��phh"m=�eCMDY�*©�F:�F¨zF4�amV��p��F4Fa¦F�"�
4pm��pddF���4cmp§dF=VF�eACKY�

T� �pm��pddF���F�zpm=���p�"��F4Fa¦F=�eCMDY�*©��Fm=amV�"m�
�4cmp§dF=VF�eACKY�

Q� �p����Fm=��"�e# of data bytesY�*©�F:�F¨zF4�amV��p��F4Fa¦F�"�4pm��pddF��
�4cmp§dF=VF�eACKY�

�� �pm��pddF���F�zpm=���p�"��F4Fa¦F=�e# of data bytesY�*©��Fm=amV�"m�
�4cmp§dF=VF�eACKY�

�� �p����Fm=��eData byte 1Y�

G� �pm��pddF���F�zpm�F�a��4phh"m=�=FzFm=Fm��

n� �FzF"����Fz����"m=�G�Op��"dd�="�"�*©�F���p�eData byte nY�

s¬� �p����Fm=��"��F�ham"�p��eCRY�*©�F:�F¨zF4�amV��p��F4Fa¦F�"�
4pm��pddF���4cmp§dF=VF�eACKY�

ss� �pm��pddF���F�zpm=���p�"��F4Fa¦F=�eCRY�*©��Fm=amV�"m�
�4cmp§dF=VF�eACKY�

�phh"m= �F¨ �a�

� � Q T � ¢ s ¬

��a�F������� �¬ s s ¬ ¬ ¬ ¬ ¬ ¬

�F"=������� �s s s ¬ ¬ ¬ ¬ ¬ s

mp��¤�F= �¢ s s ¬ ¬ ¬ ¬ s ¬

� � s s _ _ _ _ _ _

� � s s _ _ _ _ _ _

� � s s _ _ _ _ _ _

mp��¤�F= 		 s s s s s s s s
�¬
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������
�^F��������=F¦a4F�z�p¦a=F��"�hF"m���p���p�F�"m=��F��aF¦F�4¤��ph�
amOp�h"�apm���^F�=F¦a4F�a��mpm_¦pd"�adF:�hF"mamV��^F���p�F=�
amOp�h"�apm�§add�*F�h"am�"amF=�F¦Fm�aO�zp§F��a���Fhp¦F=���^F�=F¦a4F�
¤�F=�^"��s¢G�¨�G_*a���F�a"dd©�"44F��a*dF�hFhp�©�dp4"�apm����pm��pddF��
4pmOaV¤�"*dF�z"�"hF�F���"�F���p�F=�pm��^F�=F¦a4F���phF�Oa�h§"�F�
¦F��apm��"d�p���p�F��p¤4^��4�FFm�4"da*�"�apm�="�"�pm��^F�=F¦a4F�

��a�F��������|�¬^}
��a�F�="�"��p��^F������p¤4^��4�FFm�4pm��pddF����mpm_¦pd"�adF�hFhp�©�
|������}���^F�4phh"m=�h¤���4pm�"am�"��dF"����§p�="�"�*©�F�9��^F�
"==�F����p�§�a�F:�"m=�"�¦"d¤F��p�§�a�F���¤d�azdF�hFhp�©�dp4"�apm�
§�a�F��"�F�zp��a*dF�*©��zF4aO©amV�"==a�apm"d�"==�F��F��"m=�¦"d¤F���
�^F�Op�h"��a�9

<SOH> <C0h> <2*n> <address 1> <value 1> ... <address n> <value n> <CR>

§^F�F�m�F�¤"d���^F��p�"d�m¤h*F��pO�=F�a�F=�§�a�F�dp4"�apm��|s��p�s¢G}�

�¨"hzdF9�

��a�F�T	^��p�"==�F���¢¢^�

<SOH> <C0h> <02h> <22h> <4Fh> <CR>

�"*dF��9��������hFhp�©�h"z�|s¢G�¨�G}

�==�F�� �F�4�az�apm

¬¬ �pm��pd��p�=�¬¬�|4§¬¬}

¬s =¤zda4"�F�4§¬¬

¬¢ =¤zda4"�F�4§¬¬

¬� �pm��pd��p�=�¬s�|4§¬s}

¬T =¤zda4"�F�4§¬s

¬Q =¤zda4"�F�4§¬s

¬� �pm��pd��p�=�s¬�|4§s¬}

¬� =¤zda4"�F�4§s¬

¬G =¤zda4"�F�4§s¬

¬n�_�¢¢ �F�F�¦F=�Op��4"da*�"�apm�="�"

¢� mp��¤�F=

3 mp��¤�F=

3 mp��¤�F=

3 mp��¤�F=

�	 mp��¤�F=
�s



�^"z�F��G���pm��pddF��^p���4phh¤ma4"�apm
�¨"hzdF9

��a�F�T	^��p�"==�F���¢¢^�"m=�"�¦"d¤F�pO�sQ^��p�"==�F�����^�

<SOH> <C0h> <04h> <22h> <4Fh> <6Ah> <15h> <CR>

�F"=��������|�s^}
�F"=�="�"�O�ph��^F������p¤4^��4�FFm�4pm��pddF����mpm_¦pd"�adF�
hFhp�©�|������}���^F�4phh"m=�h¤���4pm�"am�"��dF"���pmF�="�"�
*©�F9��^F�"==�F����p��F"=���¤d�azdF�hFhp�©�dp4"�apm��F"=��"�F�
zp��a*dF�*©��zF4aO©amV�"==a�apm"d�"==�F��F����^F�4pm��pddF��§add�
�F�zpm=�§a�^��^F�e¦"d¤FY��F"=�|mp��"m�eACKY}:�"O�F���F4Fa¦amV�"m�
eaddressY���^F�Op�h"��a�9

<SOH> <C1h> <n> <address 1>  ... <address n> <CR>

§^F�F�m�F�¤"d���^F��p�"d�m¤h*F��pO�=F�a�F=��F"=�dp4"�apm��|s��p�s¢G}�

�¨"hzdF9

�F"=�"�¦"d¤F�O�ph�"==�F���¢�^�

<SOH> <C1h> <01h> <2Eh> <CR>

�¨"hzdF9

�F"=�¦"d¤F��O�ph�"==�F���ss^�"m=�"==�F�����^�

<SOH> <C1h> <02h> <11h> <3Eh> <CR>
�¢
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�zF4aOa4"�apm��"m=�am�FV�"�apm

�^"����am��^a��
4^"z�F��

�^a��4^"z�F��z�p¦a=F���^F�Opddp§amV�amOp�h"�apm�pm�����"m=
���_�����p¤4^��4�FFm�4pm��pddF��9

■ �zF4aOa4"�apm���¤hh"�©

■ �p"�=�*dp4c�=a"V�"h

■ �phzpmFm���"m=��4^Fh"�a4�

■ �pmmF4�p��

■ �F4^"ma4"d�hp¤m�amV

■ �a4�p4pm��pddF��=ahFm�apm�

�zF4aOa4"�apm��
�¤hh"�© �"*dF��9��zF4aOa4"�apm�9�����"m=����_����4pm��pddF��

�¤zzd© Q�¬��p�¢¬�¬����

�pd�"VF��FV¤d"�apm ����������Q~

�¤zzd©�4¤��Fm� �4�a¦F�4¤��Fm��|mp��Fm�p�}�'�¢h���©za4"d
�4�a¦F�4¤��Fm��|�©za4"d��Fm�p��dp"=}�¢¬h���©za4"d
�dFFz�hp=F�dF����^"m�Q¬¬k���©za4"d

�Fm�p���¤zzp�� T_§a�F�"m=�G_§a�F�"m"dpV��F�a��a¦F

�F�pd¤�apm s¬_*a��|s¬¢T�zpam��}

�phh¤ma4"�apm�
am�F�O"4F

�F�a"d���_¢�¢

�Fzp����"�F �¬JsG¬��Fzp�����F4pm=

�Fzp���z"4cF� �_*©�F

�FhzF�"�¤�F��"mVF�
|ha4�p4pm��pddF��
4^az�pmd©}

��p�"VF9
�phhF�4a"d�_�Q@��p��sQ¬@�:��m=¤���a"d�_�Q@��p��sQ¬@�
�zF�"�amV9
�phhF�4a"d��¬@��p���¬@�:��m=¤���a"d�_T¬@��p��GQ@�

�pO�§"�F�pz�apm� ��_���:��am=p§��n¨:��am=p§����:����¢:�����¤�ada�aF�
��
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	aV¤�F�T9��p"�=�*dp4c�=a"V�"h�pO�����"m=����_���

����m�F�O"4F

�p¤4^��4�FFm�%��p§F���m�F�O"4F

�a4�p4pm��pddF�

�§a�4^amV

�p§F�
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�����pm¦F��F�

�p§F�

�m�F�O"4F

������

��¢�¢��F¦Fd

��"m�d"�apm

�m�

�FO
�T



�^"z�F��n���zF4aOa4"�apm��"m=�am�FV�"�apm
�phzpmFm���pO�����
"m=����_���

¢��n¬�������h"dd��aVm"d���"m�a��p�
��p¦a=F��dF¦Fd��^aO�amV�"m=���_¢�¢��F�a"d�4phh¤ma4"�apm����_¢�¢�
4phh¤ma4"�apm���©za4"dd©��F�¤a�F��zp�a�a¦F�"m=�mFV"�a¦F�¦pd�"VF���
�pmmF4�amV��^F�����"m=������pVF�^F���^�p¤V^��^F�Q����p^h��F�a��p��
z�p¦a=F��"�hF"m��pO�VFmF�"�amV��^F�F�¦pd�"VF����¤�mamV�pm���"m�a��p��
�s�|Op�����}�p���¢�|Op�����_���}:�z�p=¤4F��zp�a�a¦F�¦pd�"VF��pm�����
§^adF��§a�4^amV�a��pOO:�©aFd=��mFV"�a¦F�¦pd�"VF�����"m�a��p���¢�|Op�����}�
p�����|Op�����_���}��z�p¦a=F��dF¦Fd��^aO�amV�O�ph�mFV"�a¦F��p�zp�a�a¦F�
¦pd�"VF��Op���^F���_¢�¢��F4Fa¦F�O¤m4�apm�

¢��n¬T������h"dd��aVm"d���"m�a��p�
�F�¦F��"��"�§"cF_¤z���"m�a��p��"m=�a��Fm"*dF=�§^Fm��^F�4pm��pddF��
Fm�F����dFFz�hp=F���m©��p¤4^�pm��^F��p¤4^��4�FFm�§add�=�"§�zam�T�
|����}:�mp�h"dd©�^Fd=�^aV^��^�p¤V^�"�z¤dd_¤z��F�a��p�:�pm��^F�
���s��QG��dp§:�§^a4^���aVVF����^F���"��¤z�4©4dF�pm��^F�
ha4�p4pm��pddF��"m=�*�amV��a��p¤��pO��dFFz�hp=F���O�F��zam�T�pm��^F�
���s��QG��a���pVVdF=�dp§:�"dd�zam��pm��^F����s��QG��Vp�am�p�"���a_
��"�F�hp=F�

�s:��a4�p4^az����s��QG��4¤��ph�ha4�p4pm��pddF�
�^F�am�FddaVFm4F�p���*�"am��pO��^F�4pm��pddF���	¤m4�apm��am4d¤=F��p¤4^�
�4�FFm�d"©F��¦pd�"VF�=�a¦amV:��p¤4^��4�FFm�hF"�¤�FhFm�:�z�p4F��amV�
pO�hF"�¤�F=�="�":���"m�ha��apm�pO�¦"da=��p¤4^�4pp�=am"�F���p��^F�̂ p���
4phz¤�F�:�"m=��F4Fa¦amV�pO�amz¤��z"�"hF�F����Fm��*©��^F�^p���
4phz¤�F��

�¢:��T��T¬Q¢�T_4^"mmFd�"m"dpV�h¤d�azdF¨F�
�§a�4^F���^F�=�a¦F�¦pd�"VF��O�ph��^F��p¤4^��4�FFm��p��^F���_�
�FOF�Fm4F��pm��^F�����4pm¦F��F����^a��"ddp§��Op��h"¨ah¤h��F�pd¤�apm�
pm��^F�����4pm¦F��F��F¦Fm�§^Fm��^F����s��QG��a��=�a¦amV�"�dp§_
�F�a��"m4F��p¤4^��4�FFm���==a�apm"d�amz¤���"ddp§�Op��FaV^�_§a�F�
"zzda4"�apm��§^F�F��^F�=�a¦F�¦pd�"VF��"�F��FOF�Fm4F=�=a�F4�d©�"���^F�
�p¤4^��4�FFm��
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���F�a"d�s¬_*a��"m"dpV_�p_=aVa�"d�4pm¦F��F���F�a"d�4pm��pd�§a�^�ss�
"m"dpV�amz¤�������4pm¦F�����^F�"m"dpV�¦pd�"VF��O�ph��^F��p¤4^��4�FFm�
am�p�=aVa�"d��aVm"d��z�p4F��F=�*©��^F����s��QG���

�T:��a4�p4^az�n���T��s¢G�¨�G_*a��������
��mpm_¦pd"�adF��F�a"d��dF4��a4"dd©���"�"*dF���pV�"hh"*dF��F"=��md©�
�Fhp�©�=F¦a4F9������p�F��¤�F�_�F��z"�"hF�F���¤�F=�*©��^F�Oa�h§"�F�
am�a=F��^F����s��QG��

�Q:��amF"���F4^mpdpV©���ss¢s�����¦pd��dp§�=�pzp¤��¦pd�"VF��FV¤d"�p�
�FV¤d"�F���^F�amz¤��=4��¤zzd©�¦pd�"VF��p�����¦pd��=4��p�zp§F���p��^F�
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zp§F��4pm�¤hz�apm�"m=�zp��"*dF�"zzda4"�apm�:�p��Oa¦F�¦pd���Op��dF���
zp§F�_4�a�a4"d�"zzda4"�apm����a��F=�*Fdp§�"�F�*�aFO�=F�4�az�apm��pO�
4phzpmFm���"m=�p���©��Fh��Op¤m=�pm��^F�4pm��pddF���4^Fh"�a4��

	aV¤�F��9��¤"d�G_�am�^F"=F���Op������4pm��pddF��*p"�=

�"*dF��9��p§F��4pmmF4�apm

�F"=F���am�o
���s

�F"=F���am�o
���_���

�am�m"hF �am�O¤m4�apm
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amz¤��¦pd�"VF

�s_� �s_¢ 
m= 
�p¤m=�p��4phhpm�¦pd�"VF�*¤��
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( XMIN    ,    YMIN )
( 0.293 ,  0.293 )  volts
( 100    ,     100 )  ADC

( XMAX    ,    YMAX )
( 2.637  ,   2.637 )  volts
(   900   ,      900 )  ADC

(       0 ,       0 )  volts
(       0 ,       0 )  ADC

(       3 ,       0 )  volts
( 1023 ,       0 )  ADC

(       0 ,       3 )  volts
(       0 , 1023 )  ADC

(       3 ,      3 )  volts
( 1023 , 1023 )  ADC

Touch Screen Video Display:  640 x 480
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____________________________________________ ����������⋅K
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________________________________________  ���������⋅K
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_____________________________________ �T¬⋅K
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_____________________________________ TG¬⋅K
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________________________ s¬¢T⋅ ¬��Q¦
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_____________ s¬¢T⋅ ¢Q����KKK
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________________________ s¬¢T⋅ s�Q¬¦
�¦

_____________ s¬¢T⋅ Qs¢���KKK
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������
¢Q� s¬¬–( )

G¬¬
___________________________ �T¬⋅ s¢QKK

 �����
Qs¢ s¬¬–( )

G¬¬
___________________________ TG¬⋅ ¢T�KK

( XTOUCH  ,   YTOUCH )
( 0.75     ,    1.50   )  volts
( 256      ,    512    )  ADC

Pixel ( 0 , 0 )

Touch Screen

Pixel ( 640, 0 )

Pixel ( 640, 480)Pixel ( 0 , 480 )

( XPIXEL  ,   YPIXEL )
( 125     ,     247 )

Video Display
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