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 >
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6�
�� #7 ��� �� �� AVR��B �	�7  >
��)'
6�
� 
V�Q M�$ � �� ���CODE VISION 

, BASCOM  � FASTAVR *'"�� �"
3�!�  .BASCOM >
������ �
;, AVR E'
;� �� 

 I
$ � � �"��BASIC �$  �
��$ >�� #+' � AVR�'
;� #� �"
3�!� 
�.BASCOM >���" 

'
;� #� >��" K 
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a�1�BASCOM  #,�
J7 �$ 
' �& ��)1, M�B�" SIMULATOR >��$ �� E!� #)K�" 

>��&"
' >
� ��
��$ AVRE!� ��3� �
�+$.

$ Crystal= tYYYYYY

$ Regfile = "m �Ndef.dat"

Config lcdpin = pin, Db\ = Portb .\, Db N = Portb .N, Db: = Portb .:, Db. = portb..

,   Rs = Portb .Y, E = Portb.�

Confing lcdmode = Port

Confing lcdbus =.

Confing Watchdog = �Y.t



Confing Porta = Output 

Confing Portb = Input

Confing Portd = Input

Confing IntY = Low Leve]

Confinga =�::

Confingd =�::

Confing Timer = Timer, Async = on. Prescale = ��t

Enable Interrupts 

Stop Watchdog

Enable Timer �

Enable IntY

On IntY IntY _ isr No save

Dim Ali as Word 

Dim S as Byte 

Dim M as Byte 

Dim H as Byte 

Dim H� as Byte

Bat Alias porta.�

Lcdmos Alias Porta.Y

Power relay Alias Pind .N



H� = Y

Bat = �

Lcdmos = Y

Start Timer�

Cls

Cursor off 

LCD "Timer �" 

Do 

Power save

If H� < �� Then

If Power relay = � Then

Lcdmos = �

Portb = Y

End If 

Else 

If Ali < : Then

Lcdmos = Y

Portb = �::

Else 



Lcdmos = �

Portb = Y

End If 

If Power relay = Y Then

H� = Y

Bat = �

End If 

End If 

Loop 

Timer�_isr :

If Power relay = Y Then

Bat = �

Ali = Y

Portb = �::

Initlcd 

Cls

Cursor off 

Lcd " Timer�"

Locate � , �

Lcd H ; ":" ; M ; ":" ; S ; ":" 



End If 

Ali =Ali + �

s  = s  +  �

If power relay = � Then

H� = H� + �

End If 

If H� > �� Then

Bat = Y

H� = �Y

Else 

Nat = �

End IF 

If S= NY Then

S = Y

M = M + �

If M = NY Then

M = Y

If H = �. Then

H = Y



End If 

End If 

End If 

Return 

IntY_isr:

Lcdmos = Y

Ali = Y

Initlcd 

Cls 

Cursor off

Lcd " Timer�" 

Local  �  ,  �

Lcd H ; ":" ; M ; ":" ; S ; ":" 

Return 

End
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 �$ �� *�+�!powersave �J$   

End





T٢ ISR

 �']^, Mm <Z[ �� ��,
$

LCDMm �8� �� 

ALI = Y

 �
! �"
�QLCD �� I
� 

��$ G'
;�

ALI = ALI + ١

ALI > 5

 �']^, 
'Q

 �E!� �8�

 �8� �']^, 
'Q

 �E!�

 �']^,LCD Mm <Z[ �� 

Port = Y

Ali = �Y

S + S =١ 

Label

LCDوصل 

NO 

Yes  

NO 

NO 
Yes 

Yes 



Label

Q']^, 
' �8� �

 �E!�

H٠ = ٢

H2> 12

Mm �8� �� ��,
$

S = 60

S = ٠
M = M + ١

M = 60

M = ٠

H = 24

H = ٠

Return

H٢ = H١ + ٢

 ��,
$��Mm <Z[

No 

No

No

No

No

Yes 

Yes 

Yes 

Yes 

Yes 



X O – ISR

]^,' �LCD�8� 

ALI = Y

 �
! �"
�QLCD�  �� I


 ��$ I
/�

Return
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� �3[� 

�:�
! C
H5>
, �3[� ' �;�

�N�
! C
H5>=�
K �3[� # �38 

�\�5�H�#IntY –ISR��! C��� I� �7 �$ '=�
K �3[� y# �38 

�t�5�H�#Timer � – ISR�� I� �7 �$ ���! C'
, �3[� y' �;�

���5�H�#ALI� 8 �$  �Word

�Y�5�H�# E7
! f[" ��
{ � ��� �����
� � �H� �� 8 �$ �
$ '�#

�����]& �
�> �� � a .� *!� 
$ BAT

�����]& �
�> �� � a.Y *!� 
$ LCDDMOS

�%���]&
�> �� � N.d *!� 
$ Power relay 

�.�BAT' " B l

�:�LCDMOS " B �38 

�N�
,' �;� Mm MB�� �� 

�\�
;� �138' Mm k
� �� G
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.\� �&�H� > �� E!� 

.t��,
$> " B �8� 

.�� �&�H� < ���,
$ f E!� >
� � <Z[ ' D�B I


:Y� �&�S = NY E!� 

:��S � Mm �38 �� M  �� 'p# Mm �5
	� 

:�� �&� M = NY f E!� M  Mm  �38 �� 

:%� �&� H = �. f E!�  H Mm �38 �� 

:.�
�' D�B I


::���! C��� � E/&�$' �3[� y

:N���! C���'3[� y�=�
K # " B �38 

:\�LCD Mm MB�� �� 

:t�ALI  Mm �38 �� 



:��LCD Mm �"
�Q �� 

NY�
;�' I
� G

 &�"	� /�"�(��AVR 

"�(��    Const 

��$>�H, ' _'� � E$
{ l'� �"
3�!� � �!" M# " B .

CONST SYMBOL = NUMCONST 

CONST SYMBOL = STRINGCONST

CONST SYMBOL = EXPRESSIONVD

SYMBOL   � Enn$
{ �
nn� NUMCONST   �
+nn��� ��nnB� '  �nn$ �nn�5
 SYMBOL  � 

EXPRESSION� #,�
J7 ��� , #�� �m �B
$ � �$ IQ ��SYMBOL  �
+��� ' �$
 .

 "�(��ALIAS

� �'��$ � �!" M>^, ���^�� �
� �� �"
3�!� �# " B  .

DIRECTION ALIAS PORTB.�

 "�(��CHR

 � � '  ��$ � �!" M> �J, ' ̂ �� �� "�7 �>'  
'     � �"
3�!� ��m��
m �$ E$
[ l#  " B  .�
�# �U[ 
;B �m 

��"' �'�� �$ ��m��
m l>LCD 
;� '�" G�� � �'� � �!" M#�� , ��m �"
3�!� �� � . ,� n8 �"#



� � �m'" M�$ � �!'
;� �"
3�!� �� 8 M�' � (VAR) PEINR CHR  pn!� ��m��
nm #VAR

�! �� � �$'�B ��� K �"
�!�5 C
 .

 "�(�� INSTR 

�'H[ � � �1� � �!" M� E' l'" ��B� �" �� ��B� �'� �b/� �L# ��m 

Var = Instr ( Start , Start , Substr ) 

Var =  Instr( String , Substr ) 

VAR �7 "> �1� ����m �b/� �m E!� SUNSTR )8� ��B� �"  #STRING� # � �B
$ 

�
�#   �m '    )8� ��B� �" ��B �b/� ��B� �#    n� ��n��"�&�$ �3n8 �nB
J� #  " nB  .START�   n� 4

"�7>        ��+= ���B I
p� �m E!� �� b�"'    )8� ��B� �" ��B� �#   � �b/� �� �  ��p . ,� 8 �"#

  �mstart [ �    � ��B� �
;, " /� �   �  ��+= ���$� #   " B  . )8� ��B�#  
$ 
V�, '       n�� �nB
$ ��B� � � � �#

' ��B� � )SUBSTR  (  �#�B
$ *� E$
{ "�7 � ��B� ��� ,  .

 "�(�� INCR

�' � �!" M'^�� �$ ���� l�"�7 �>VAR � #�45� ' �.

INCR var 

 "�(��DECR

�'^�� � �!" M� �VAR �� '� *m ���� l# ��m .

DECR var 

 "�(��CHECKSUM

�'    !" �m � ;�� � �!" M� p!� C
;#   ��B� VAR   � �$ �� #        pn!� �m � ;�� �&� ��J�� �m ���"�& #

 "�7 � ��B��::$ � ����� " B ��/�:N� *m � ;�� � # " B 



 "�(��LOW

�' � �!" MLSB( least significant byle ) '^�� l�� �$ �� �# ���"�& .

Var = LOW (s) 

LSB^�� � �S �"  Var� ���[ #& � "� .

 "�(��HIGH

 E'
$ M'��B���� � �!" M'� )MSB ( ���"�& #��$ �� ��^�� W'

Var = HIGH (S) 

 �����MSB ��^�� S �" Var "��& #����[ .

 "�(��LCASE

 ��� #� �9 & T��� �$ �'�J, �� �i� "� � ��B� �
;, � �!" M'�  .

Target = Lcase ( source ) 

 ��B� T��� �
;,source ��B� �" � ��B W9 � Target" B #� �"�" >
=  .

 "�(��RIGHT

 *��� #� ��= �� ��B� W' � #�;+[ � �!" M'� 
$ .

Var = RUGHT ( var � , n ) 

 ��B� E!�� E;! �var� �����
� "��H, �$ n ��B� �" � ��B ��= >� ��B� f var"��& ���[  .

 "�(��LEFT

 ��� #� ��= ��B M��H, "��H, �$ �� ��B� W' �9 E;! >
������
� � �!" M'� .

Var = LEFT ( var�, n ) 

 ��B�var� "��H, �$ �9 E;! � n  ��B� �" � ��B ��= �����
� var "��& #� ���[  .

 "�(��LEN



 ���"�& #��$ �� ��B� W' >
������
� "��H, #,�
J7 �$ 
' C 0 � �!" M'� .

Var = LEN (string) 

   ��B� C 0STRING     >"�7 ���^�� �" var     "��& #� ���[  .  ��B�STRING   
�'
V� �::   #n� E'
$ 

�B
$ ��B�" C 0 ��� , .   #�
nK >
Sn5 �� ��B
$ ��B�" �= , )Space bar (      �n$ �����
n� Wn' " nK

�'Q #� �
+� .

 "�(��LTRIM

 ��� #� T]� �� ��B� #�
K >
S5 � �!" M'�.

Var = LTRIM (org) 

    ��B� #�
K >
S5org     " B #� ��B�"�$  )    " B #� T]� (     ��B� ���^�� �" #�
K >
S5 I��$ ��B� �

 >�var "��& #� ���[ .

 "�(��SWAP

 ��^�� >� �1� � �!" M'� >��=� 
$var� ��^�� �" var� ��^�� >� �1� � var� ��^�� �" var�  ���n[ 

 "��& #� .var� � var �, #�   � � � #'
� �"�" ���� byte , integer , word , long , bit � 

 
'string ��B
$ 

 ���� : ��^�� �"var� � var���B
$ �"�" � � W' � #�+'
$ .

�- Var = Mid ( var , st [ , L] 

�- Mid (var , st , [  , L] 

��    ��B� � #�;+[Var�        ����
n� � ���nB 
n$ st  C n0 � �� L  �� �" � ��nB ��nB�"�$   �n�^var        ��n[ 

"��&  #�.

�� ��B�var� ��B� �" var ����
� � ���B 
$ st C 0 � �� L"��& #� ���[ .

 >�
��K� ��'4& I"��� ��[ �� 8 �"L " B #� ��5�& �i� �" C 0 M'��/�$  .



 "�(��ROTATE

                   ��+n� � n31� 
nV��$ �
n;, #�� ��� #� ����� E!�� 
' �9 �$ �� 
� E�$ �
;, �' � �!"   #n��$ r�n�� �

" B #;� �"
�!�5 I���$ .

ROTATE var  , LEFT / RIGHT [  , shifts ] 

Var � � � >� �"�" ��� , #� word f integer  f byte  
n' long   �nB
$  . Left / Right  EnV= 

 � 
V��$ GK�9shift  ��� #� �b/� �� 
V��$ GK�9 "��H, �B
$ #� >�
��K� ��  .   �n�[ �� n8 �"

 I"���shift�� B #� ��5�& �i� �" W' ����� ��5 G�� �� 8 �$  .

 "�(��SPACE

" B #� �"
3�!� � �!" M'� � #�
K >
S5 "
�'� >��$ .

Var = SPACE(x) 

X >� ��B� ��^�� �" ��B� I� �7 �$ �� E!� #�
K >
S5 "��H, var"��& #� >
= .

 ]���FORMAT

 #�" ��B �� >"�7 ��B� W' � �!" M'� )format  (  ��� #� .

Target = format ( source , “ mask “ ) 

Source  �" v'
�� � " B #�" ��B �� E!� >� ��B� target    "�n�& #n� ���[ mask    ��nB � n� 

E!� #�" .

 ]���FUSING

" B #� �"
3�!� >"�7 >
� ��B� I"�� ��� >��$ � �!" M'� .

Target = fusing ( source , “ mask “ ) 

Source  � #�" ��B >��$ �i� "� � ��B� mask  #n�" ��B M'� v'
�� y6! E!� #�" ��B � � 

 �"target "��& #� ���[  . �;7mask  E�X7 
$ 
;�� #  �
n�X7 � #�' �'
$ �[��� � " B ���B 



#   �  &      �B
$ ��B�" 4�;� � �H$ .  �
�X7#   �  &         " B #;� �"
3�!� 4�;� � �H$ �L'��' 
$ .�!� 
$ � �"
3

 E�X7# E�X7 � �"
3�!� �� 8 �" � " B #� ���� "�7   & "��& #;� �� 8 >���� .

 �8MLOOKUP 

 ���"�&�$ #���= � �� #�� b�" ����� I� , #� C��= M'� a! , .

Var = lookup ( value ,  label ) 

label � C��= h+9�$ value E!� C��= �" �� b�" ��B� y'���  .

�B� >� ��B� ��^�� �" C��= � #�/&�$ �var  "��& #� ���[  .Value = Y  �� C��n= �" ��B� M���� 

���"�L�� 
$ . ���� , #� 
�'
V� 
� y'��� "��H,�:: �B
$

 &�� ��?�  &3�." ]����

 &3�." !�1�	0<DP

 ]���ABS

Var = ABS ( var�) 

 #	
'� >
�H� �$ � �!" M'�var = | var �| )  `)Z� ��[  ( E!� .

 ]���EXP

Target = EXP (source ) 



Target 
$ �$��$ e  I� , �$ source  E!�  .Target �"�" � � � >��^�� single E!� .

 ]���LOG�W

Target = LOG �Y ( source ) 

 �'
� *�'�
L��Y E$
{ 
' ��^�� source   �"�" � n� � single    n�^�� �" � " nB #n� �n�5�&  �target  � 

source  � � � �"�" �" �� single���+�  .

 ]���LOG

 � � � �"�" W' #H�J0 *�'�
L� � �!" M'�single  ���"�& #��$ ��  .

Target = LOG (source ) 

 ��^�� 
' E$
{ *�'�
L�source  �"�" � � � single "��& #� ���[  .      En[� I�nB ��n=� >��n$ <$
n, M'�

    "�$ #� >"
'         " B #� �"
3�!� z�4$ "��7� �� #�
� 
8 Ub� .       En[" "��7� I�B ��&�4$ 
$ M��};�

��Q ��� K M�'
� 4�� .

 ]���RND

 ���"�& #��$ �� #5"
U, "�7 W' � �!" M'�.

Var = RND (limit) 

    M�$ #5"
U, "�7Y   � limit       ��^�� �" � ���Q E!�$ VAR   "��& #� ���[  .          Mn'� � �"
3�n!� �
n$ �n� 
n$

��Q ��� K E!�$ �L'" #5"
U, EJR� "�7 � �!" .

 ���� :limit  �B
$ EJR� "�7 W' �'
$ .



 ]���SIN

Var = SIN( source ) 

 � �!" M'� )sine  (  ��^�� 
' E$
{ � ��!source  ��^�� �" �� var  �"�" � n� � single    #n� ���n[ 

 ��" . ���� #� �
� I
'"�� 
$ #,
R)R� ��� �!" �
;,�B
$ I
'"�� �$ #�+'
$ � �!" M'� >"��� � .

 ]���COS

Var = COS( source) 

 � ��+� � �!" M'� )cosine ( ��^�� 
' E$
{ source   �"�" � n� � �� single   �n�^�� �" �� var � 

 �"�" � �single  ��" #� ���[  .   � �n!" Mn'� >"��� � �n��� #� �
� I
'"�� 
$ #,
R)R� ��� �!" �
;,

 �B
$ I
'"�� �$ #�+'
$ .

 ]���TAN

Var = TAN( source) 

    E����
, � �!" M'� )tangent (       �n�^�� 
n' E$
{source      �"�" � n� � single        �n�" #n� ���n[  .  �
n;,

 �B
$ I
'"�� �$ #�+'
$ � �!" M'� >"��� � ���� #� �
� I
'"�� 
$ #,
R)R� ��� �!" .

 ]���SINH

 � �!" M'�sine hyperbole  �"�" � � � ��^�� � E$
{ W' single  ��" #� I
'"�� �$ ��  . � ��!

  W�� $�6'
�source      >"�n7 ��^�� �" var      �"�" � n� � single       "�n�& #n� ���n[  .    ��� �n!" 
n$ 
;nB

RAD�DEG � DEG�RAD ��g
;� �'�J, �=�" �$ �� ���Q E!" �$ ����� ���� , #�  .

 ]���COSH

� �!" M'�hyperbole cosine �"�" � � � �� ��^�� W' 
' E$
{ W' single��" #� I
'"�� �$ �� .



Var = cosh ( source) 

    Wn�� $�6'
� � ��+�source   >"�n7 �n�^�� �" var  �"�" � n� � single    "�n�& #n� ���n[  .   
n$ 
;nB

 ��� �!"RAD�DEG � DEG�RAD"�� �'�J, �=�" �$ �� ���Q E!" �$ ����� ���� , #�  .

 ]���TANH 

 � �!" M'�tangent hyperbole  �"�" � � � ��^�� 
' E$
{ W' single��" #� I
'"�� �$ ��  .

Var = TANH(source) 

 W�� $�6'
� E����
,source  >"�7 ��^���" var  �"�" � � � single   "�n�& #n� ���[  .   an! , 
;nB

 ��� �!"RAD�DEG � DEG�RADE!" �$ ����� ���� , #� ��g
;� �'�J, �=�" �$ �� ���Q  .

 ]���ASIN

 � �!" M'�ARCINE � � ��^�� 
' E$
{ W' single ���"�& #� �$ I
'"�� �$ �� .

Var = ASIN ( x) 

 >"��� ��^��x � � � >"�7 single  M�$ ��� , #� � E!�  �� � � + �B
$ .     �n� �Jn!
1� Mn'� �n����

 M�$II/� � –II/� ��^�� �" var�  �"�" � � single  "��& #� ���[  . ��/�$ >"��� "�7 �&�� +  �nB
$

II/�� ��;� >"��� "�7 �&� � �� �B
$ –II/�" B #� ����"�& �$   .��� �!" 
$ 
;B RAD�DEG

 �DEG�RAD��g
;� �'�J, �=�" �$ �� ���Q E!" �$ ����� ���� , #�  .

 ]���ACOS

 � �!" M'�ARCOSINE^�� 
' E$
{ W' � � �� single  ���"�& #� �$ I
'"�� �$ ��  .

Var = ACOS(x) 



 >"��� ��^��x�"�" � � � >"�7  single M�$ ���� , #� � E!� �� 
, � + �B
$ .  �Jn!
11� M'� �����

 M�$ ��Y � II ��^�� �" E!� var �"�" � � � single  "��& #� ���[  .   � ��/n�$ >"��� "�n7 �&�� +

� � �38 �B
$ ��;� >"��� "�7 �&�� �B
$ II  ��� �n!" 
n$ 
;B �� B #� ����"�&�$  RAD�DEG

 �DEG�RAD ��g
;� �'�J, �=�" �$ �� ���Q E!�$ ����� ���� , #�.

 ]���ATN

Var = ATN(x) 

 � �!" M'�ARCTANGENT �"�" � � � ��^�� 
' E$
{ W' single  ��" #� I
'"�� �$ ��  . ��^��

x7 ��� , #�  �"�" � � � "�single �� f �B
$ �� ��' n$ �m �J!
1� M� MII/� � –II/� ̂ �� �" En!�  n� �

var �"�" � � � single� ���[ #& � "�.

 <$
,DEG�RAD

��$>�J, '"�� �'� � �=�" �$ C
'� �"
3�!� � �!" M# " B .

VAR=RAD�DEG(SINGLE)

"��' I
SINGLE    �nJ, �n=�" �n$ ' n� �# ̂ �� �" �  " nB  n� �  VAR   �"�" � n� �SINGLE   ���n[ 

��L�"�.

 ]���ROUND

^��� �' �"�" 
X � � �SINGLE^�� �"� ��B ���� ��VAR �"�" � � �SINGLE� ���[ �L� "�.

.�:�J, '^�� � 
��m �� �$ 
��'�p'�L

 "�(��ASC



�'��� � �!" M� ��m
m M'^�� l� �"�" � � � �string p!� ����� �$ �� #J, IQ �'� �# ��m .

 "�(��HEX

�' � �!" M' � � � �"�" lInteger word f Byte' 
Long n!"�4L� ����� �$ �� � �nJ, C
;' n� �#

 ��m.

Var = HEX (x) 

 �����HEX^�� � �' E$
{ 
x^�� �" � �var
= >� #& � "� .

 "�(��HEXVAL

 � �!"HEXVAL'!"�4L� �"�" l�"�7 ����� �$ �� C
;>) !"� C
; (�J,'� �# ��m  .

Var = HEXVAL ( x) 

"�7 �����>!"�4L� �"�" � C
;x� �m # ��� , Word , Integer , Byte ' 
Long^�� �" �B
$ � �

var
= >� #& � "�.

 "�(��MAKEBCD

Var = MAKEBCD (x) 

�'^�� � �!" M� �' E$
[ 
var��J, �� ' ����� �$ �BCD� #^�� �" � ��m � �var�
= >� # ��"  .

 "�(��MAKEDEC

Var� = MAKEBCD(var5) 



�'��$ � �!" M>�J, ' �' �"�" lBCB � � Word , Byte' 
 Integer    ���n�� �n$ Decimal  � 

�'   � �"
3�!� � �!" M#   " B  . !" ������ ̂ �� C
;�!" ��^�� C
;� �' E$
{ 
var�^�� �" � �var��    ���[ #

&�"�.

 "�(��MAKENT

Varn = MAKENT (LSB,MSB) 

�'   
$ �" � �!" M'     � �U�� *� �$ �� E#  � ��m ' � � �"�" lWord' 
Integer� #   �nm "
n! LSB


$' � ��� *m EMSB
$ '^�� ��� �� E�
$ �" �'�#varnp/, �� �� �# ���" .

Varn = ( �:N * MSB )+ LSB

 "�(��STR

�'� � �!" M� I� �'^�� l�"�7 �>(x)  ��B� �$ �� (var) �J, ' "�m �.

Var = str(x) 

 "�(��VAL 

Var = val (s) 

�'� � �!" M# I� , ' ��B� l(s)^�� �$ �� �"�7 �>(var)�J, '"�m � .�'[" � �!" M�� � �!" yp7 e
�

STR� �;7 # ��m  .

 "�(��STRING

Var = STRING (m,n) 



�'p!� �m � �!" M#m ���p, "��H, 
$ �� n �J, '  �n$ �  ̂ �� �" � �"�nm ��nB� n� �var � ���n[ �  �n�� . �"

 I"�" ���[ �� 8m = Y' C 0 �$ ��B� l�::� , ��m��
m �� �# " B  . n�};��  I"�"���n[ Mn = Y

� C J[ �$
[� E+ .

 ]���BIN5GREY 

^��� �var�� �m #� �"�" ��� , > � � � Byte , Integer , Word ' 
Long    �n& �nm �n$ �nB
$ >

�J,'� ��B �^�� �" � �var�� ���[ #& � "� .

 ]���GRAY5BIN

Var� = GRY�BIN (var�) 

�& �m>var�
$ ����� �$ '��>�J, '^�� �" � ��B �� �avr�� �m #� �"�" ��� , > � � � Integer , 

Word , Byte' 
Long� ���[ �B
$ #& � "� .

M"��1 ^"�Y  �1	()! 7J��6 

 "�(��SET

� a! ,' �!" M� �# I� , '$ l� �� E' "�m l.

SET Bit / Pin

SET Var .X 



Bit� # ��� , '$ l� E' 
' lSFR ���
� PORTB.�  � �nB
$ var^��  n�  �"�" � n� � �Integer , 

Word , Byte' 
Long E!�  .x��$ >Byte� # ��� , Y 
, \ f Y  
n, �: ��n$ >Word ��n$ � >

Long� # ��� , Y 
, %��B
$  .

�� "�(TOGGLE

�'�Z�� ����� � �!" M#'
� l' 
$ �'$ l�� � pH� �� E# ��m  .

TOGGLE Pin / Bit

Pin� # ��� , ' lSFR ���
� PORTB.� � ' 
'$ l��B
$ E .

 "�(��RESET

�'� � �!" M# I� , '$ l� "�m �38 �� E .

RESET Bit/Pin

RESET Var .X 

Bin � # ��� , '$ l� � E' 
' lSFR�
�  ��PORTB.� � �B
$ Var^�� ���> �"�" � � � Word 

, Integer , Byte' 
Long � E!� X��$ >Byte� # ��� , Y  
n, \ f Y  
n, �: ��n$ >Word � 

��$>Long� # ��� , Y 
, %��B
$  .

 "�(��BITWAIT

BITWAIT X,SET / RESET 

� a! ,'��=� � �!" M>� '�
� 
, ��
��$ M#$ �m  n� EX  f SET (= �)  n' 
(=Y) RESET  � " nB 

  �
= aK �">  � _[ �� #   ��
�  .   �� 8 �"True  ��B I�B '  ��=� f a>      � ���"� �H$ aK � ��
��$ �  �$
 .



x� # ��� , '$ l�=" E�)K�" ��+# ���
�  PORTB.Y �m �B
$  Y � #  n$ �n�� , �  "��n7� MY  
n, \

^,�� ��m � .

 "�(��CPEEK

Var = CPEEK(address) 

�'  ��$ � �!" M>  
$ I���"�&�$ '�#   !�"Q �" �m #   �m �i5
� � > Kw �    � �"
3�!� E!� ��B ��# �m �  * .  
n$

�'  � � �!" M��� ��  =� �$ ��
���+> )K�" # � � !��!" 4# � ��m���� .        � 
n$ �nm E!� �m], �$ �o n'   � �n!" M

;� 
;B#�� , �)K�" �i5
� �" �# �$ '+� � .

 "�(��CPEEKH

� 
$'� �!" M� #�� , �
$ �'Kw E� �138 �" ��B ��( page )  o
n$ >  �nm �ni5
�> ( FLASH  

MEM (�� ��pMega �Y%" 
$ '� �L����" �m 
���p>��:K ��� K �� E!� �i5
�  .

Var = CPEEKH (address ) 

Address� �1� � �i5
� ��"Q >^�� �" ��"Q � �'
$ l' Evar � ����� #&  n� "� .CPEEKH 

(Y)� � �1>��� �
$ M'o
$ �i5
� E>N.K� �$ �� # ���"�& .

 "�(��LOADADR

LOADADR var , reg

 � 
$'  � � �!" M# �� , �   ��"Q �' ̂ �� l�    �" �� �'  =� E3= l� Kw ��+� �m ���  � .VAR ̂ �� ��>   En!� 

^�� �" IQ ��"Q �m�
��>
$ �" '�#Y, X � ZKw  n� n� ��#  � " nB REG=�  n�
���+>Y , X � Z

��+� � .�')J;!� � �!" �4= � �!" M#��$ � E!� > � ��
��$ �$ l;m ' E!� ��B �5
	� I
+.



 "�(��OUT 

 � a! ,'  � � �!" M#   I� , ' 
$ l'   �$ E'   ��45� Eb! �� � l>'     n)K�" �ni5
� ��"Q 
# /  =�
nK#

 "�m C
!�� .

OUT address , value 

Value ��"Q �$ address� �m #  n$ �n�� , � MYH  
n,  FFFFH   n� �"
�n!�5 �nB
$ #  " nB  .  � �n!"

OUT � #    
V�
p� �
;, �" ��� , >   �i5
� VAR  �$ '�+ . �m �= ,�  ��$ �m �>address'  lWord

�H,nn' " nnB _ .��nn$ M;nn	 �"> =�
nnK �nni5
� I
nnp� �" M�nnB � #(X RAM) 
$ nn'nn1� �" �� a

BASCOM   n�� �" >( Option – Compiler –Chip ) 4& f '  �n�( External Access 

Enable(�m C
H5 �� � � .

 "�(��INP 

� a! ,'� � �!" M# I� , '
$ l'��45� Eb! �� � � E>')K�" �i5
� ��"Q 
# / =�
K# ��� K  .

Var = INP (address) 

� �1�>��"Q  address� �m #$ ��� , � MYH 
, FFFFH ̂ �� "� � ��nB ���� K �B
$  n� �var  ���n[ 

�#& � "� . � �!"INP � #�� , 
V�
p� �
;, � �>  �ni5
� var   �n�� b$  .  ��n$ M;n	 �">  � I�n�� K 

=�
nnK �nni5
� I
nnp�#(X RAM )
$ nn'nn1� �" �� aBASCOM  nn�� �" � >(Option –

Compiler – Chip (4& ' �� ( External Access Enable )�m C
H5 �� � � .

 "�(��PEEK

�'� �1� � �!" M>'� l'��� �$ �� ��+# ���"�&  .

Var = PEEK (address) 



Address=� ��"Q �
���+>RY 
, R%�$ E!� � MY 
, %�� #  �nB
$  . � n�1�>=�  n�^�� �" ��+ n� �

var
= >� #& � "� . � �!"PEEK ()� a�5 #� �1� ��� , >=� �  n�� �n�� b$ �� 
���+#INP () � 


� I
p� �
;,>
�� , �i5
� #' E!���" �� I��� K  .

 "�(��POKE

� 
$'M� � �!" #�� , � *'
$ l' �" �� �"�" E'p#=� � � �J, 
���+'+� * .

POKE address , Value

^�� ������ �' E$
{ 
'
$ l'�#value ��"Q �" address $ �m � MY 
, %���$ >=� �
���+>RY –

R%�� ��B � E!�  # " B  .

 "�(��VARPTR

�' M�"Q � �!"�'^�� l��$ �i5
� I
p� �" �� �� #���"�&  .

Var = VARPTR( var � )

^�� ��"Q� �var�^�� �" � ���Q E!�$ �i5
1�
p��" � �var� ���[ #& � "� .

�1 �DE�� "�(��! _	�  79<6 

 "�(��JMP , GOTO

GOTO    label 

JMP        label 

 � 
$'  � ��� �!" M#     h+9�$ �$ I� , label     "�nm ���  .   h+n9�$label 
$  n'   7 
n$ �   En�X :(colon)


�' 
$ I
'  � � �#    
, ��� , %�    �B
$ ��B�" C 0 ��m��
m  .   B
$ ��B�" �0
K �$� �
� �#      �" � �nm label   *n� 




6�
m " B �"
3�!� �
�' ���/� 
;B �$ �)( Warning )� # ��"  .  � �n!"Return  ��n$ >  � E/n&�$ 

 "���� " =� h+9�$ .

 �DE�� "�(��DO – LOOP 

)m ��5# � �!" DO … LOOP �� 8 �$  '� �# �B
$  .

Do 

          Statements

LOOP [ UNTIL expression ] 

 �;H�� � �!"statements �
� 
, # �m expression ���" > ��� True'� 
� ���p, E!� �38 �

��$
�$ �B ��� K'� M' �[��� ��)� � � M'� ���p, �
$ l# " B DO – LOOP
V�, �$ #'' ��)� l

$�
V�' 
$ �m E!
�Exit Do � # ��n=� � �B u�
K ��)� I��" � I� , >     �n�)� � �nH$ anK �" �n�
��$ 

 ���"�'�$
 .

 �DE�� "�(��FOR – NEXT

)m ��5# � �!" FOR … NEXT  �� 8 �$ '� �# �B
$  .

For var = start TO end [STEP value ] 

                Statement 

Next var 

Var I� �H$ '� �;7 ��m��
m l# �m ��m start ��� ����� � � �end
� ����� '�
# n� �" �� �  E!� #

 ���� ,'"�7 E$
{ l>'^�� 
�"�7 �> ��B
$  .value "�7 ����� >step )  
V��[ (� I
/� ��#  �n�" 

� �m# EJR;m ��� , '3�� 
# �B
$  . I"�m T]� �� 8 �"Step value 
6�
m ' n8 �$ �) n� �� � G

 ����� ��5'� �i� �" �� l#& � "� .

 ��p� :^�� �
� M�B �� �var � �H$ next��4��  #� � E+ .



 �DE�� "�(��WHILE _ WEND

�;H��� �!" WHILE _ WENDp/, � �'� ���p, ��)� l#� ���p, �m ��" '�
� ��)� M# ���"� 

�#'       �� ��B �"�$ �
m �$ ��
J7 �m �$
�  ��False  �8
� ��    � ��m '���" 
>   " nB �3n8 �����  .  � �n!"

  �;H��While     � D�B 
$ ��)� �$ "��� �� 8 �$ # �B
$ '�H#    E+n, �n�)� D�nB ��)� �$ "��� � �J[ 

�# �� 8 �" � " B True��=� C���m I" $ >� "��� ��)� �$ ��
��$ # ""�&  .��$
�$' ��)� MWhile 


� E�
� �" E!� Mp;�> " /� ��=�  X8� '�H#� �#'0 ��)� ����� *� �
$ l# " /� .

While condition 

           Statement

Wend 

 Gb$statement� # ��� , ' �"
! �;H�� � �!" l'�B
$ hm�� �;H�� � �!" ��9 
 .

���6W : 

If Expression Then statement 

 �;H�� � �!"statement �
� #� ��=� # ��
J7 �m " B expression " ���> ��� true �B
$  .

 ���6� : 

if Expression Then

                  Statement �

Else

                  Statement �

End If

,� 8 �"# ��
J7 �m expression ���" > ��� true �;H�� � �!" �B
$ statement   n� ��n=� #

 " B.

If Expression � Then 



                Statement �

Else if [ Expression � Then ] 

                Statement �

Else 

                Statement %

End If 

,� 8 �"# ��
J7 �m expression ����"  > ��� true  �;H�� � �!" �B
$ statement � ��=� 

�nnB �nn�� K .,� nn8 �"# ��
nnJ7 �nnm expression ����" > ��� falsenn�� #7 �K� ��
nnJnn��
>

expression � � �" � �nnB �nn�� K ��nn=�  nn�� �nn' �� nn8 M'nn�H#��
nn� �" #  ��
nnJ7 �" �nn� �nnm 

expression � �  expression ����" > ��� false    �n;H�� � �n!" ��nB
$ statement   ��n=� 

 �B ��� K .�};�� � �!" 
$ MIF� # I� , ' l' I" $ �38 
'$ l� � �� E'^�� l�"�m I
1��� �� �.

If bit = � Then or        If   bit = Y Then 

' 


Dim var as byte, Idx as byte 

Idx = �

If var. Idx = � then            If bit Y of var is � then 

Set PORTB. Y

Else

 �DE�� "�(��CASE

 ��=� C���m>   ��� �!" '  ���" ��
��$ l> ,�, �   
� �$ o
$ h�'  �� E!� M#  � 8 �"  � �� � 
#   a! , I� , 

 
� �;H��� �!">   �
H/�� '  ��=� C���m EV= ��� 
> ��� �!" '^, �� ��
��$ l n��� "�"  .' np#� �  n' M



  ��� �!"SELECT-CASE   � �m E!� #   I� , 'p#  ��9 � '        "��� ���n�� �$ �= , 
$ �� � �!" M>

 "�m ��=� .

Select Case var 

           Case test �: statement �

       [Case test � : statement � ] 

           Case else : statement %

End select 

^�� �&���var ' ����� 
test� �B
$ �$��$ statement�� ��=� # � �H$ ��
��$ ��=� y6! � " B End 

select � ���"� #' 
V� � �n$
'  ̂ �� �n&� e
n� n� �var  � 
n$ �  "
n�� � ���np}' �test � � test�   �nB
J� �n$��$ 

statement %� ��=� #��=� y6! � " B > �H$ ��
��$ End select� ���"� #'  �$
 . n� 
;B#�� ,  n� �


V,� 8 �$> '� ��^�� 4��m I
1��� �� ��� :

^�� �&���B
$ �" � ��&�4$ �i� "� � �.

Case is > � :

 �'� 
#� �"��1� I� , >��$ �� > E5�& �i� �" I"�m I
1��� :

^�� �&�� �i� "� � �$� M� 
, : �B
$ .

Case to : : 

 "�(��EXIT

 � 
$'  � � �!" M#�� , � � a�5 �' �
�K
! l' B u�
K ��)� 
' �
�K
! � �H$ �� ��
��$ ���"� � �'  �n�)� 


�" ���"�� �.

Exit a for … next do … loop   while … wend SUB 

… end SUB or function … end function .



Exit for 

Exit do 

Exit while 

Exit SUB 

Exit function 

 �DE�� "�(��ON VALUE 

� 
$'^�� ����� �$ �= , 
$ � �!" M�� �# <$� , �$ I� , '
VJ+9�$ 
>3)�b� # "�m ��� .

On var [ GOTO ] [ GOSUB] label � [ , label � ] 

Var ^�� ���$ �i� "� � �>� �m I�B I
1��� # ��� , ' lSFR ���
� PORTD � �B
$ Label � , 

label � ….
VJ+9�$  #' ����� �$ �= , 
$ �m ���+�  var� ��� 
V�Q �$ # " B  .  nB
$ ��nB�" �= ,� �

�
�# �m var = Y��� �$ �B
$ �� ��� h+9�$ M#" B  .

 "�(��DELAY

�'��$ � �!" M>�
, m ��� # ����� �$ �YYY� ��
{ ��p��=� �" ��>K
, ��
��$ �� �'� "
�# ��m .

Delay    , whit for hardware to be ready 

 "�(��WAITUS

��$>� 'K
, "
��� � ��
��$ �" �'� �"
3�!� � �!" M# " B  .

Waitus microseconds 

��=�> ��� �$ ��
��$ microseconds� ��
{ ��p�� _[ �� �#�6! � y� " B > �b/� I
� I�B 

��=� ��B>� ���"� �H$ aK � ��
��$ �� ��# ��m milliseconds � #$ "��7 ��� , � M)�::–� ( �B
$ .

  ��p� : K
, ��� �!"��>  [" I
� �    ;� 
;B �$ �� `#    �n�"  . ��n$>      [" I
n� I"��Q En!�$  n�  
, � `'  
n��;


;� �"
3�!��' �.

 "�(��WAITMS 



��$>� ' "
�K
,�� � ��
��$ �" �'� �"
3�!� � �!" M# " B  .

WAITMSmilliseconds 

��=�>     ��� �$ ��
��$ milliseconds � �)# �
{ �  � _[ �� �#   " B  .  �6! � y�>     �b/n� I
� I�B 

��=� ��B>� ���"� �H$ aK � ��
��$ �� ��# ��m  .milliseconds  n� #   n$ "��n7 �n�� , � M)N::%:�� (

�B
$ .

 "�(��WATH

��$>� 'K
, "
��� � ��
��$ �" �' M� "
3�!� � �!"# " B  .

Wait seconds

��=�> ��� �$ ��
��$ seconds � _[ �� #�6! � y� f " B >     ��n=� ��nB �b/n� I
n� I�nB >

� ���"� �H$ aK � ��
��$�� ��# ��m  .

��8-� �	C!LCD


� C
U,�'
� �>LCD� � ��p


�'
� �>LCD�>
� �$ C
U,� '
V>� � �� U$ ��p'� ����$ ��p>� # " B.

,DB.=PN,DB:=PN,DBN=PN,DB\=PN,E=PN,RS=PN

CONFIGLCD=PIN

PN=
�'� �>� � �� b�" �
� �m ��p' �LCD � C
U,� I� �$#' C
R� � 0 �$ �$


PORTB.\

H,�� � � M:LCD

LCDTYPE� # �� ����� , ' �B
$ �:

CONFIG LCD =LCD type 



.Y*. =���">.Y � I �! .�Z! 

�N*la=���">�N I �! �� E!� �Z!  .�' � � MLCD8
K � � # �� 8 �$ �m E!� 

�*tLCD� �"
3�!� #���" �m " B >��" aK # *V� I �! �" ' ��"� 
&HB E!� .

�N*�  =���">�N� I �! �� �� U$ �m E!� �Z! �� ���[ ��5 G#& � "�.

�� �&�' MLCD� �"
3�!� �
>H, �$ �� MLCD � � E+.

���� 4�� ��� � �� �� �N*���Y*.��Y*���N*.

�B
$.

��8-� �	C! ^�� LCD: 

CONFIGLCDBUS= constant

,� 8 �"#�� b$  �m � �$ �"�" C
3��� � *LCD  �� 8 �$ .$ ��# ) �� ��5 G (' 
t$ ��# �"
3�!�  


;��' �m * CONSTANT � # "�7 ��� , .��$ > �� U$ �
7X0�  C
���� .$ ��# "�7 � t��$ >

� �� U$ �
7X0� C
���t$ ��# �B
$   .�
�# �"�" C
���� � �m .$ ��#� �"
3�!� #
;� �'� ��
> �$ 

� M�B �'� M���$ ��p>� � E+.

/�"�(�� 7� >��	� ]���� LCD 

 � �!"LCD 

�' � �!" M' l' E$
{ ��
J7 ��9 
'^�� 
����$ �� �>LCD 
;� '� G# ��" .

LCD x 

LCD " constant " 

X^�� � � �constant �$
{ #
;� �m E!� '� �"�" G# " B  .��$>
;� '$ *� �! E/� ��
J7 ��9 G� M

 E�X7 
V�Q;(semicolon )� ���[ �� #�" � *.



LCD a;b� " constant " 

 "�(��CLS

�' _3b� � �!" MCLEAR SCREEN � j7
$ �m E!� # �138 �
;, " B LCD " B k
�  .

 "�(��DISPLY

 ,� a!'� � �!" M#�� , �
;� �138 �' MB�� �� G'�m � �
K 
� � .

 "�(��CURSOR

� a! ,'� � �!" M#
;� I
p� I� , >LCDi�, �� � "�m * .

Cursor on / Off Blink / No Blink

� 
;B#�� , �  MnB�� �(ON)  n'  � �
nK 
(OFF)  I" l;/n9 � (BLINK)  n'   I"4n� l;/n9 


(NO BLINK) .  �� 
;� I
p�i�,��m *�� E�
� �" �� l;/9 � MB�� E�
� �" 
;� I
p� ��5 G

 E!� I"4�.

 "�(��HOME

�'��� �" �� 
;� I
p� ��� �!" M� � ! �Z! f  ��" �Z! f C�� �Z! I �! M'� ���[ ��
V9 
# ��" .

HOME UPPER /LOWER / THERD / FOURD 

 ��B �"
! �� U$ �� A 5 ��� �!"'� ��� 4#B � I� ,  E:

HOME U / L /T/ F 

 � �!" �&�HOME
V�, �$ #'� ���[ C�� I �! � �Z! �" 
;� I
p� " B ��B � #& �"� .

 "�(��LOCATE



�' �138 �" �� b�" I
p� �$ �� 
;� I
p� � �!" MLCD� # "�$  .

LOCATE X ,Y 

X E$
{ '^�� 
��> � ).–� ( � �Z! ����m �b/�Y  E$
{ '^�� 
� � �N.–� (   ��n��m �b/n� �m

 I �!LCD E+!�  .

 "�(��SHIFT CURSOR

�'
;� I
p� � �!" M>LCD �� ' �9 �$ ���� l'� C
���� E!�� 
# ��"  .

SHIFT CURSORLEFT / RIGHT

 "�(��SHIFT LCD 

SHIFT LCDEFT / RIGHT

�'
;� �138 �m � �!" M' GLCD �� ' �9 �$ ���� l'� C
���� E!�� 
# ��"  .

� "�(�LOWERLINE

LOWERLINE

�'
� aK �$ �� 
;� I
p� � �!" M�'� �, M# "�$  .

 "�(��UPPRILIN 

UPPRILIN

�'� � ! aK �$ �� 
;� I
p� � �!" M# "�$  .

 "�(��FOURTH LINE



 � �"
3�!� �� 8 �"LCD� �Z! �
V9 '� ��
V9 aK C�� �$ �� ��m � �!" M#�  "�$ ' a�5 � �!" M

��$>LCD
� > E!� �J�H� aK �
V9 .

 ]���DEFLCDHAR 

� 
nn$nn'nn� � �nn!" M#�� , nn� T�nn� �nn'nn��X7 
# nn�� �" I
nn," K �nnm >TOOLS E;+nn[ � LCD 

DESIGNER1� � aBACCOM ���0 #� �" ;� '�� �$ �> �138 LCD
;� '�" G� � . � �H$

���0# T�� ' �" �� b�" E�X7 
LCD DESIGNER )m � ��� �$ I"�m l> �;m" OK aK 

'1� �" �� � ��
��$ a'+#�B ��� K ��
s  .

DEFLCDHAR ? , r� , r� ,r% ,r.,r:, rN , r\ ,rt

R� 
, Rt���0 �$ �= , 
$ #� ��B � ��45� ��� a! , f #� 
;B � �� B #�� , �
= �$ �>"�7 � >$ � MY

 
, \�" ���[ � � .�$'� 
;B �� 8 M#�� , � 
, �t n���0 �� ��m�
m #�m  n�� � �� �n$ >LCD 
n;� ' G

�"�  � .
;�'  ���0 ��m�
m G#      � �n!" a! , ��B (?) LCDCHR       � �n!" � �nH$ CLS    n� �
n��� #

&� "� .

	� ���� ���"�. ���6 "� ��UART "�$�� �%� !

��8-� �	C!SERIALOUT

�
�#�� b$ �m � n1� � �� aTERMINAL EMULATOR ��n$ > ,
n;� �   � ��nB �n�5�& �"�" G

 �! �� �' !� C
 
;� �"
3��'  � f �# �� , �  � � �' � M� ��$ ��p>  
;� �"
3�!� �'  � . � a! ,'   n� � �!" M#   I� n, 

��$>  
� �"�" > �
!�� #   �! �� � �$ ' 6�
m C
� �5
$ �, >   a! , UART  ��45� Eb! >      En5�& �i� �"  .

 �i5
� � �5
$ �i5
�ARAM�
, �� M# " B  .

CINFIG SERIALOUT = BUFFERD , SIZE , = size 



Size
$ "��H, ����m �b/� ' E!� �5
$ E .

 "�(��PRINT

�'�! �� � �$ �"�" � �!" M'� C
!�� C
# ��m  .

PRINT var ; " constanst " 

Var"�7 ����� > � constans�K� ��B� ��
>�! �� � �$ �m E!� ' C
RS��%�� �"
�!�5 #  " nB 

 . E�X7 � �"
3�!� 
$ 
;B;� #�� , � �" �'����� aK l
�> n3)�b� # �n!�3$ �� � � .
� n' 
n� �> �n! 'C


RS��%� � � � ��p#    �! �� � �$ ���� , ' 6�
m C
�     � �" f " B �8� �,  n'      n� 
;nB �� n8 M# �� ,  n�  � �

TERMINAL EMULATOR ��45� ��� BASCOM =��K I� �7 �$ #�! �"�" '�
# ��
3�!� 


;��' � . � �!"print
V�, �$ #'� j7
$ ' "
� n'  �
nK anK l#  TERMINAL EMULATOR 

�# " B .

 "�(��PRINTBIN

 � 
$'  � �1� � �!" M>   �J^�� var  ̂ �� � � �K� ���
>varn  
$ �$ '��> �J, ' � �#       �n! �� n� �n$ � �� nB ' C


 � C
!��#   �� B  .�};�� ��9 M' ̂ �� M� � �#            En�X7 
n$ �nm " nB �"
�!�5 ��� ,  :  �' �np'    n� ��n= �L#

�� B.

 "�(��WAITKEY 

�'   �
� 
, � �!" M#  �! �5
$ �" �m ' C
(UART) ��m��
nm >�" '    n� �ni��� " nB En5
#   � yn� f �n�
� 

�"'^�� �" �� IQ ��m��
m E5
� �VAR� #� '� ���"� ��
��$ � "4#' �$
 .



 "�(��INKEY

�'p!� ����� � �!" M#��� ��" ��m��
m M'�! �� � � ��B E5
' C
(RS��%�) �$ �� �# ���"�& .

Var = inkey ()

Var�# ��� , Byte, Integer, Word � ' 
Long�B
$ .

 ��p� :�
K �� 8 �"# � �!" �5
$ I" $ Inkey� �$ �� �38 "�7 # ���"�& .

 "�(��INPUT

�
�#1� � � aTerminal Emulator� �"
3�!� #�m �� �'  n� �"�n$ �
m �$ � �!" M#  " nB  .  an! ,

�'� � �!" M#�� , ��
� �# �m Terminal Emulator n1� � aBSCOM �+n� � )m �13n8 � � n� �

6�
m�   "��� I� �7 �$ �, >  �m �"
3�!� �  � �$ �'         �0 � �"�" I"�nm "��� I
n� �" �nm �� 8 M n'  �13n8 `

)m�  1� �" ��  aTerminal   �0 � �"�" '   �n! �� � `'   � �n$ C
�     n� C
n!�� ��np#    " nB  .    � �n!" an! ,

Input� 
;B #�� , �� ��B� �� �>�m "��� �� �� �

Input ['' prompt''], var [, varn] [NOECHO] 

     )m �138 � ��B ��5�& �"�"�  ̂ �� �" ��  �var  ̂ �� � � �K� ���
>varn  � ���[ # & �  "� .     n� �� n8 �n$� G

 1� �" �"�" ��5� aTermina
;� '� �"�" G#�� " B # � �!" � �"
3�!� �� 8 �" NOECHO

)m �138 � ��/� ��5�& �"�"�1� �" �� aTerminal
;� 'G �B ��� b� �"�"  .

"�(��INPUTBIN 

�'
$ �"�" � �!" M'��>�! �� �� �� ' C
(RS��%�)� # ��� K .

INPUT BIN var �[,var�]

�
�#� �m 1�� a EMULATOR TERMINAL � �"
3�!�#�m �� �'   n� �"�n$ �
np$ � �!" M#

  " nB . � an! , n'  n� � �n!" M#�� ,  n� �
n� �#  �" �nm EMULATOR TERMINAL �   n1� a



BASCOM  �+�  �   )m �138 � �� 6�
m ��   "��� I� �7 �$ �, >  �m �"
3�!�  n�  � . �n$'      �" �nm �� n8 M

�0 � �"�" I"�m "��� I
�')m �138 `� �1� �"� a TERMINAL �0 � �"�" '  �n! �� n� `' C


 � �$� � C
!�� ��p# " B  .)m �138 � ��B ��5�& �"�"�^�� �" ���var�^���  n��K� � n��
>var� 
n= >

��L� I� �7 �$ �&� �m "�BYTE�H, ' �B
$ ��B _'
$ l' ��� �n$ EINTEGER 
$ �"  n'  �n&� � E

'��Q l'�H, �'��Q "��H, �$ " B _'�" ��m��
m 
� �'� E5
# ��m  .�'��$ � �!" M>
$ "��H, M�5�& ' 
V�

� aK I
;��"#� '��+.

 "�(��INPUTHEX

�'� �
=� � �!" M#��=� �
L�� �" �m ��" >)m �138 � ��
��$ �"��� �>�"  '�m E5
� *.

INPUTHEX["PROMPT"],var [,varn][NOECHO]

�
�#1� � �m � aTERMINAL EMULATOR � �"
3�!�  #�m �� �'  n� �"�n$ �
p$ � �!" M#

" B .

� a! ,'� � �!" M#�� , ��
� �# �" �m TERMINAL EMULATOR 1� � aBASCOM

�+��   )m �138 � ��  7 �$ � "��� I� �>  �m �"
3�!�  n� �n$ �'     �" �"�" I"�nm "��� I
n� �" �nm �� n8 M

TERMINAL, � '    n� �m �� ��B "��� �"�" � �!" M#�� ,  n� n$ �� MY�� � a-f ̂ �� �" �nB
$  n� �var � 

^��nn��K� �nn��
>varnnn� ���nn[ #�0 � �"�" � �nn�" nn'�nn! �� nn� `'� �nn$ C
�nn� C
nn!�� ��nnp# " nnB  .

PROMPT'  �� b�" E$
{ ��B� l�K� ���
>� �m #�� K �    n1� �" ��nB "��� ��m��
nm � �nJ[ �� a



TERMINAL    " B ��B �  .NOECHO � �  � j7
$ 4#        )m �138 � ��B "��� ����� �m " B �  �" �

1��  aTERMINAL 
;� '    " /� �"�" G . 
$ "��H, n'"��� E> L�+n$ # �H, �n$  n'^�� _� 
n��>var � 

varn  �� 8 h� �m "��" 'H, ���� M# " B :

-�&�var'  
varn 
$ ' �H, E'   "��� ��B
$ ��B _>   �� ' 
V� l'  e
��  � ��m��
m #      ��nB�" C n0 ��� , 

�B
$ .

- �&�var' 
varnInteger ,' 
Word �H, ' "��� ��nB
$ ��B _>  �n�  n'
V� l'  e
n�.    ��m��
nm 

�# �B
$ ��B�" C 0 ��� , .

- �&�var'  
Long  , varn�H, '"��� f ��B
$ �B _> �� '
V� l' e
�t� ��m��
m #   C n0 �n�� , 

�B
$ ��B�" .

 E�
� �" 
� �"�" C
!��Uart��45� ��� >

 "�(��PRINT 

�'�0 �  �!" M' ` Uart��45� ��� >�! �� � �$ �"�" f ' C
RS- �%�� C
!�� # ��m  .

Print # Channel , var 

 �mvar^�� �"�7 ����� f �>'�K� ��B� 
��
>�! �� � �$ �m E!� ' C
RS- �%�� C
!�� # " B  .
�' �


�>H, ����$ ��B M> Uart��45� ��� >� #�! �� � �$ ��� , '6�
m C
�� �" f " B �8� �, ' �� 8 M

  n� 
;nB#�� ,  n� �TERMINAL EMULATOR   ��4n5� ��n� BASCOM    n=��K I� n�7 �n$ #


;� �"
3�!��' � .

 ��p� : � �"
3�!�Print var  � �!" �
�m �" var

Print # Channel
�H� �$ f >�! �� � � �"�" C
!�� ')8� C
#� � ��p )
�' �TXD ( E!� .

 "�(��PRINTBIN



Printbin # channel , var [ ; varn ] 

Channel  a! , ��B 
$ C
�
m ��
;B Uart��45� ��� > E!�  .� �1�>^�� � �avr^�� � ��K� � n��
>

varn  
$ �$ '��> �J, ' � �#     �� � � �� B �!'  ��45� ��� C
>  � �"
�!�5 #   �� B  .�};��  �n�9 M' ̂ �� M n� �

�# E�X7 
$ �m " B �"
�!�5 ��� ,  : �'�p'� ��= �L# �� B  .

"�. ���6 "� ���� ���UART"�$�� �	+ !

 "�(��WAITKEY

Var = Waitkey (# channel ) 

�'�
� 
, � �!" M# �5
$�" �m UART  ��4n5� ��n� >( Soft Uart ) 
n$     C
n�
m ��
;nB (channel)

��m��
m> "� '   � �i��� " B E5
#    �" � y� ��
� '      ̂ �� �" �� IQ ��m��
nm E5
 n�  �var    n� ���n[ #    � �n�" 

��=�>� ���"� �H$ aK � ��
��$ �� ��# ��m  .

 "�(��INKEY

�'   p!� ����� � �!" M# ��� �   �" ��m��
nm M'        �n! �� n� � ��nB En5
'    ��4n5� ��n� C
>       C
n�
m ��
;nB 
n$ 

Channel ^�� �" �� � �var� ���[ #��=� � ��" >� ���"� �H$ aK � ��
��$ �� ��# ��m  .

Var = Inkey (# Channel ) 

Var� # f ��� , Word , Integer , Byte � ' 
Long �B
$  .

 ��p� :�
K �� 8 �"# � �!" �5
$ I" $ (# Channel )Inkey� �$ �� �38 "�7 #���"�&  .

 "�(��Input

�' ���
;� � �!" MInput �" Uart n� �;7 ��45� Eb! #
;�  n'  �nm �(# Channel )   C
n�
m ��
;nB 

Uart��45� ��� > E!�  .� 
$'� � �!" M#� �"�" � � �� I� , > "�m "��� ��  .



�'� �� 8 �$ � �!" M� ��5 GNoecho  )m �13n8 a! , �"�" I"�m "��� �� 8 "� � E!�  n� �

6�
m�1� �" �, � aTERMINAL EMULATOR
;� ';� �"�" G#" B .

"�(��(# Channel )Input

�'
$ ����� ���!" M'��>�! �� � � �� ' C
(RS – �%� ) � # ��� K  .

Inputbin  # Channel  , var � [ , var ] 

�
�#1� � �m � aTERMINAL EMULATOR1� � aBASCOM�+� �)m �138 � � n� �

  "��� I� �7 �$>  �m �"
3�!� �� �$ '           �" �"�" "��� I
n� �" �nm �� 8 MTERMINAL �  n'   � �n!" M

     
$ �$ �� ��B "��� �"�"'��> �J, '    �0 � � �"�m �'�! �� � `' �$ C
Uart ��4n5� ��� >    C
n�
m ��
;nB 
n$ 

Channle � �� C
!�� ��p# ��m  .
$ �����'��>  �n! �� n� � ��B ���� K '  ��4n5� ��n� C
>^�� �"  n� �

var�^�� � ��K� ���
> var�
= >� #& � I� �7 �$ �&� �m "�Byte�H, ' ��B
$ ��B _'
$ l n'  �n$ E

 ���Integer 
$ �" ' �&� � E'��Q l'�H, �'��Q "��H, �$ �� B _'�" ��m��
m 
� �'  n� En5
#  �n��m  .

�'��$ � �!" M>H, M�5�& 
$ "��'� aK I
;� �" 
� E#� ' ��+ .

 "�(��Inputhex (# CHANNEL ) 

 �
=� � �!"�#��=� �
L�� �" �m ��" >)m �318 � ��
��$ �"��� �>�" '�m E5
� *

Inputhex # Channel , var [ , varn ] 

�
�#1� � �m � aTERMINAL EMULATOR� �"
3�!� #�m �� �'  n� �"�n$ �
m �$ � �!" M#

" B.

� a! ,'� � �!" M#�� , ��
� �# �" �m TERMINAL EMULATOR1� � aBASCOM 

�+��  �  )m �138 ��   "��� I� �7 �$ �>  �m �"
3�!�  n� �n$ �'     �" �"�" I"�nm "��� I
n� �" �nm �� n8 M

TERMINAL� '� �m  �� ��B "��� �"�" � �!" M#$ ��� , � MY��  � A_F ̂ �� �" �nB
$  n�  � `nB� �



^����K� �� �
varn � ���[ #�0 � �"�" � ��" '�! �� � `'  �n$ C
Uart  ��4n5� ��n� >    C
n�
m ��
;nB 
n$ 

Channel � �� C
!�� ��p# ��m  .�'  � �n!" MNOECHO     �"�" I"�nm "��� �� n8 �" � En!� 

)m  �13UZ! ,�6�
m ��"��� �"�" �, > n1� �" � aTERMINAL EMULATOR 
n;� ' �"�" G

;�# " B  .
$ "��H,'"��� E>L�+$ #�H, �$ '^�� _�
� �>var  � varn �� 8 �$ �m "��" 'H, ��� M

�#�� B  :

- �&�var' 
varn 
$ '�H, E' ��B
$ ��B _"���> �� '
V� l' e
��� ��m��
m # ��B�" C 0 ��� , 

 �B
$.

- �&�var' 
Integer , varn ' 
Word�H, '"��� ��B
$ ��B _> �� '
V� l' 
�.� ��m��
m #

 �B
$ ��B�" C 0 ��� , .

- �&�var ' 
Long , varn �H, '"��� f ��B
$ ��B _> �� '
V� l'e
�t� ��m��
m # C 0 ��� , 

�B
$ ��B�" .

� 7� `���+Y �8 �.,� ��(

(ANALOG TO DIGITAL COVERTOR ) 

	� ��8(�. S��+� aADC2 "�	b 7� �1 . ��� 	 :

���� C�ADCB�
;B � � #

�� C�J�ADC��, � � � '�� �� 
� h#

%� C�J�ADC
�� 
$ '� � �+>

.� C�J�ADCB �" � �J

 � � C�J�SUCCESSIVE – APPROXIMATION 



" �$ z �
�Q C�J�'��)K�" C
�#� �
� ��p>AVR  �m ADC� � ����" ' n;� �$ E!� � � M��" M n� �

 ��" �U['   � "� � �" *'   � � MADC �U�b� > 	 , � �" -�  * . 
= �$>    � �" ����
;nB  n'    � d�n0 M n' l

�� �����m ��p'� 
�� �"
3�!� � +!��� ��p# �� B  .� ��
��$ 
$>MSB'� ��B l �" ' lDAC  �$ 

 �J, z �
�Q'  =��K ��B �#DAC  
�� �" '   ! 
$ �& �+�  
�� z �
�Q C
�L' � �+#     n=��K �&� � " B #

DAC   �B
$ ��&�4$  MSB � ��B �38 MSB�H$ >�� #
�� � " B '� �+#    ��p9 nm �n&� � " nB 

 �B
$MSB �[
$ #� # � ��� MSB �H$ >�� #� � " B ';� �$ �;7 M�,�, M�� ���"� h� ���#  �n�m 

! 
,�=��K z �
�Q C
�L#DAC ! 
$ �
� �" �	
� z �
�Q C
�L' �ADC " B �$��$  .

� 7� `���+Y �8 �.,�<L�� ��(&� � 	C

���L�M� 7� `���+Y �8 � /��<L�� ��(&AVR2 c	\ 7� . ��� 	 :

- d 	��Y$  ��#

- `)Z� E18±�LSB

-�J, I
�' �N:��N ms ( CONVERSIONTIME ) 

- d 	��: KSPS �,o
$ �" ' �� M

-
V)�
m>�� � # ��B yp)� 

-
���>�J, ' � SINGLE  �  FREE

-"��� �
���>  � YV 
, VCC

-
� �3[� *9��'�J, I
' �ADC

- � ����m T]�' 4( NOISE CACELER ) 

ADC � �$ ��+$ ���
� z �
�Q C
�
m ��9 �$ ��p# �� �$ �m ��B yp)� '
� � l'
� �>   �
n=� �� n� 

�# "    I� �7 �$ �m��'"��� l>" �$ z �
�Q C�J� '��  
;� �n;7 C
n� n' � .  n)K�" C�nJ�#� � ���" ��np>



 d 	��Y$��#��$ � E!� >�J, '� 
$ � n' � d n	� M n�   nmXm y�
nm�5 �n$ 
# n$ � M:Y KHZ  
n, �YY

KHZ    � �  "��" '    +�, � �� kXm M�  �m y�
m�5 *' �
, C
�+� � M#   ��m  .   � �m �� 8 �"�   d 	� �$ 


 o
$ ) � ��;m�Y$ � E (��� E+#mXm I� , # � �,o
$ �YY KHZ  "�nm C
;7� IQ �$  .ADC���" >

' lSAMPLE AND HOLD � j7
$ �m E!� #"��� �
��� " B >ADC�J, I
� �" ' �" �

);7 
, " B ��B�" �L� E$
{ -Z!��J, �
'$ E[" 
$ �� " B �
��� ��/ .

ADC ���" >      � �4�� z �
�Q �
��� <J�� �"   E! .AVCC   � AGND   �m AGND 
$ '�+#   n� �$ � M

' � " B �U�� z �
�Q �
��� 
AVCC
J�  '$  ��� ��/± Y,%V �$ EJ+� VCC �B
$ ��B�" TX�K�  .

 <=�� �
���( VOLTAGE REFRENCE )=�
K #  
$ " n=� �� n8 �"  n' 
� �n$ � n' �AREF

� �m " B �8�'
$ �
��� M'�+#$ ��� �$ " = � �
��� M>
� '
� �>AGND – AVCC �B
$  .� �"� �

�'    �$ �� 8 MVCC  � �8� #    " nB ADC    "��� z �
n�Q ���n�� > ��, 
n$ ��  n' �� n�� h#   ���n�� �n$ 

"'��  C
��Y �$ # �J, ' � �#   ��m  .��;m'         
� �" " = � z �
�Q ����� ����" I
/� f ����� M n'  �AGND

�,o
$ �'
� �
��� ����" I
/� ����� M' �AEF 
V�� >' lLSB E!�  .

   
� �n&� C
nR� � n0 �$ n'   �
n��� �n$ �AREF = %,: V  � AGND = YV      ���n�� f �/n$� ��nB �n8� 

"'�� ��B C
��Y�% �
��� ����" I
/� %,:V ����� � Y   �
n��� ��n��" I
/� Y,YV �� �n$ >
�  n'  C�nJ� �

ADC   Enn!� ��nnB �
nnb���  .ADC���" > �nnJ, �nn� �" ' �SINGLE � FREE  Enn!�  . �nn�

SINGLE 
$ '�+#   a! ,  � �$�
m� ��$ ��p>    ��$ �� b�" C
�
m � >  ��"�$ �� ;� >     " nB �
b���  .   �n� �"

FREE f ADC 
$ '��"�$ �� ;� E$
{ l>=� f � �"�" ��+ADC �� UPDATE� # ��m  .



 =" ��������
�#     � u�
K � �K�" �" � � ��p'  � "
�'          & ���n�� E1n8 �" E!� Mp;� � �"�m 4 n��>

ADC {
, �   ����]L$ � . 8 �&�   �J, E[" � E1' � C J[ �$
[ �� �p, � �"
3�n!� 
$ E+ n� 
n� l>  n' n� �#

 � I� ,'"�" G�
m �� 4 .

��9 z �
�Q Gb$�
� E;+[ �
;, � �>
$ z �
�Q '���" �>� � ��B
$ ��
&��= M .�'� M� 
� M

� 
$�" M'��!� �$ C
�� �)'+� l�� �U�� *� �$ �# �� B 

��+��
� �>� �� z �
�Q #�� , �m �
, m ���+� M�B��� �
;, � � ��
� �>� � z �
�Q �
� M>

;0� z �
�Q�� I
���m ���+� � �� 
V�Q � ��
� �>" '���m ��" o
$ y�
m�5 
$ C
�� � .

%�
�' �AVCC� � �$ �� ��pVCC5 
$ �
� ��)�'� �8� M#�m � * .

.�
��� �>SLEEP   En�
� � ADC NOIS CANCELER  ��n$ >   n� G�
nm '  �
n��� 4

! , ��BaCPU �m �"
3�!� � � .

��8-� �	C!ADC?� "� � �BASCOM 

  " �$ z �
�Q C�J�'��
$ C
�'��$ �>� �
���p#' �m ADC � an! , ����"  n' � � �n!" M�  �n�$ ��np>

        " ;� �"
3�!� IQ � I� �$ 
, " B . )K�" C�J�# � � ���" ��p>   d 	� �Y $ ��#��$ � E!� >�J, '  
n$ �

� n' � d n	� M n�  nmXm �n$ 
# n$ � M:Y KHZ   
n, �YYKHZ � � �n���"  n'  +n�, � �� kXnm *� *

�m'�
, C
�+�� M# ��m  .

COMFIG ADC = SIGLE / FREE , PRESCCALER = AUTO 

REFENCE = OPTIONAL 

CONFIG ADC = SINGLE / FREE  : ��$>�J, '! ��  " �n$ " nK z �
�Q C
�L'��  C
n�

�#�� , � �� �" � �FREE � SINGLE 
;� �"
3�!� �'�.�
� #  �n� �m SINGLE   �
nb��� �� 

�#�m �
$ �' � �!" � �GTADC()�m �"
3�!� � � .



PRESCALER : �nnn'4& M'  kXnnnm �nnn�ADC nnn� �b/nnn� �� # �nnn�m  .  I"�" ���nnn[ 
nnn$

PRESCALER = AUTO 
6�
m '!� y�
m�5 �$ �= , 
$ �)� �n�V$ f � ,X'  ��n$ �� kXnm M>

ADCH, ��� M#" ��m '"
�� �L' �J�H� ��f.ftf�:f%�fN.' 
��t� #�B
$  .

REFERENCE = OPTIONAL : 

4&'� ��>�K� ��
>��$ > <=�� �
��� (VOLTAGE REFERENC )  SnH$ �" #� � �  
n���p

 �);= �MEGAt E!�  .OPTIONAL � #4&��� , '
� ��> ' �B
$ � :

OFF : ��$>)K�" <=�� �
��� I"�m � �
K #( Reference Turned Off  Internal )  � 

 �$ " = � �
��� � �"
3�!�
�' �AREF� �
b��� <=�� �
��� I� �7 �$ # " B  .

AVCC : �
�#   
� �
��� �m '  �AVCC            n� �n�5�& �ni� �" <n=�� �
��� I� �7 �$ #    " nB  . � �" n' M


� C
U,� E�
�'
� �>AVCC  � AREF� �$ ',�, M� E!� h .

INTERNAL:

�
�#)K�" <=�� �
��� �m #�,:N V=�
K I
K 
$ #�� �$ >
� ' �ARFE " B �"
3�!�  . �
b���

�'4& M'��$ ��>� �
���p#')K�" <=�� �
��� �m #� f ������ �{
, r��> "����  .

 "�(��GETADC

� 
$'! � �!" M�
V�
�m �$ ��B "��� z �
�Q C
�L>(Y�\) " ����� �$ '�J, C
�+�'� �# �" � " B 

^��� �var �"�" � � � Word� ���[ #& � "� .

Var = Getadc ( Channel ) 

Var �� ��J, ��' � �channel " �$ z �
�Q C�J� C
�
m '��)K�" C
�#� �m E!� ��B �
b��� #

$ ��� ,� MY 
, \�B
$  .�'��$ a�5 � �!" M>9 �
V6>avr���" �m >" �$ z �
�Q C�J� '�� n� C
�#



�� ,�   
V,� � I� �7 �$ �> "��� >  =��K � # �  �m �"
3�!� �� �> �
L�� #          I� n�7 �n$ �� n� �nm adc

����$ ��p>� #" " B ';� �L#�� , � I� �7 �$ IQ � �I/O�m �"
3�!� �� .

 /�"�(��Start  Stop 

 �c�!" a! ,ADC , START ADC ��"�$ �� ;� �$ ���B >! � a! , � �"�m z �
�Q C
�L

STOP ADC]^, ' � �� �ADC
$ '�+# " B ��B �  .

� C
R

$ Regfile = '' M%� DEF . dat '' 

Config Ade = single , prescaler = Auto ' Now Give Power To  The 

Chip 

Stop Ade 

Start Ade       ' Wite Stop Ade , You Can Remove The Power From 

The Chip 

Dim W As Word , Channel As Byte 

Channel � = Y

Do 

W = Getade (Channel )    ' Now Read  A / D      Value   from  Channel 

Y to \

Print '' Channel '' : Channel : '' Value '' :W 

Incr Channel 

If channel > \ Then Channel = Y

Loop 

End 

 7Fb �� "�BADC



�
�# ��"�$ �� ;� �
m �m >ADC! � �
� �$ z �
�Q C
�L'!� I
� �ADC f   �nJ, �
n;,� *9��' �

 �
� �$ " KADC �� '� l# ��m  .�!��! �3[� I"�m C
H5 
$> � �!" 
$ Enable Interrupts 

 �3[� I"�m C
H5 � ADC � �!" 
$ Enable ADC�  # �$ I� , ' �3[� ��
��$ �ADC' 
ISR

 E!� �0 $�� .�#��$ I� , > � G�
m '! 4�� *�+���"�$ �� ;;� I
� �" �� ��p> �"  ��Idle  n' 


ADC Noise Reduction � y6! � "�" ���[ �     o
n$ 
n$ �n3[� *9�n� M�5� o
$ 
$ �
m " K ��p

    �J, �
;,� �3[� *9�� M�5�'  �ADC  � � '  $ �� M�    " ����� � ��B ���'��      ̂ �� �" �� ��nB C
n� n�   � n� �

Word� ���[ # ��" .

@A�. 7 :

 ]^, E;+['         E�� v�� �
��� I"�m *���5 � i�� �$ �DC�#    ���� �� EV= �m �B
$ >IC� �  ��np

  )m � �����m�     
$ �
&
! ������ �TTL     n� �
nm �$ #   "��  ."���>   ]^, E;+n[  n'  n� �#    �n�� ,  n' l

!� C
�LAC' 
DC � E�� ��9 ����� �$ e
��4�� �m �B
$ +:$ � E!� ��/ .�'"��� M> a! , ' l

g !� rON- OFF� �8� � <Z[ # " B  .��
� �"#g ! �m �B�� r"��� � E!� M> "���  n' l

 " ��'  � ��
B " #  � " B '    5�s E)7 �$ I
K M� o
$ E>   � j7
$ " K #     ��, �
n��� " nB '   e
nJDC  �n$ 

� E!"#Q ' � .���" �m>� ' E!� �6 .��$>� ' "
�' �
��� l+ : eX�
m DC  �  n' lIC ni�, � *

  ����m  �
���\tY:  � �"
3�!� # �m �  "��� �m *> ���" >   �$ �� u� 7� '�� l��+� eX�
m �
�� *:  En�� 

�J,'� �#=��K �" ��m #i�, � �
��� ����m *' I
K l�Y mf      ���n�� �n$ �nm ��nB �"�" ���n[ :

      =��K �
�
! � �m �B ��� K ��
B E��#B
� #^, � ��   n� G�
nm �� �
n$ ���#  �n�"  .   � ni�� �n$

]^, ���� I" $ MB�� I"�" I
/�' � �' lLCD a! , �m  ��B �"
3�!� '�� l "��� �" E��


%%Y=��K �$ *�� #i�, � E!� ��B �8� �
��� ����m * .

 �� "�B /�"�(��LCD



 "�(��CLS

�'
;� �138 �
;, � �!" M' GLCD�;+[ �9 #��� #5��& �9 � �p#� k
� �� # ��m  .

 "�(��CLSGRAPH 

�'5��& E;+[ a�5 � �!" M�p#� k
� �� # ��m  .

 "�(��CLS TEXT 

�'� �!" M��� E;+[ a�5 #� k
� �� # ��m  .

 "�(��LCD 

�'��$ � �!" M>�� �$ M�� M�B � >LCD� �"
3�!� #" B  .�'  � �n!" ���
;� � �!" MLCD ��n$  >

LCD
� >�,
� '+#"
7 >� �;7 # ���m  .

 "�(��PSET X, Y, COLOR

�' � �!" M' lPIXEL  �
U�b� �" ��  (X , Y ) �� �$ > COLOR = Y
K  �� �n$ � � �>

COLOR = �� MB�� # ��m  .X � Y��%� � Y  � Y���\� #^, ��� , �� ��m � .

 "�(��COLUMN  I LOCATE ROW 

�' �Z! I
p� �" �� 
;� I
p� � �!" M( ROW )  I �! �  ( COLUMN ) � ���[ ��B �b/� #

 ��" .ROW� # � ��� , � 
, �N^, �� ��m � .^,�� ���COLUMN L�+$ # �
b��� �$ MODE 

� �m "��"# � ��� , � 
, .Y^, �� ��m � .

 "�(��CULRSOR ON / OFF BLINK / NOBLINK 

��$>
� E;+[ #'��� #� �"
3�!� # " B  .� 
;� I
p�#  
nV��
� �" �n�� , >ON  n' 
OFF  l;/n9 � 

 I"(BLINK ) ' I"4� l;9 
( NOBLINK )  �B
$ .



 "�(�� LINE ( XW , YW )- ( X� , Y�) , COLOR 

� 
$' � � �!" MPIXEL  �
U�b� 
$ C�� (XY , YY )   �n$ PIXEL   �
Un�b� 
n$ ��" (X�,Y�)

nnZK# �nn�� 
nn$ COLOR/nnm �nn� ��# " nnB  .COLOR =Y�� �nn$ � �"�nnm k
nn� �� annK >

COLOR = �::ZK #! ��� 
$ � �B ��� K *!� �
 .

 "�(��CIRCLE (XW,YW) , RADIUS , COLOR 

�'  �" � �!" M' � ��>   4m�� �
U�b� �$ '  E(XY,YY)    �
HB � RADIUS     �n�� � COLOR   *n!� 

 "�m ��� K .COLOR = Y�" '�� �$ � �"�m k
� �� ��> COLOR = �::�" ' n! ��� 
$ ��� �


 �B ��� K *!� .

 "�(��SHOWPIC X,Y , LABIE 

��$>
;� '+p7 G#   n�� �" �nm >TOOLS  E;+n[ � GRAPHIC CONVERTER Kw  n� ��

"�m'� ��'� �"
3�!� �# " B  .X & ���[ I
p� ���>�5� # � Y  & ���n[ I
p�  n��> " n;7 >  �� ynp7 

� I
/�# ��"  .LABLEJ+9 �$  �
� #"��" ���[ IQ �" �i� "� � yp7 �
7X0� �m E!� .

 �)*	�$ BGF '' FILE.BGF''

  
5 �$ ��
B�'  �BGF   � '        5 
$ �m �i� "� � yp7 I
;� 
  E��BGF        �� nb�" �
n� 
$ � FILE    �
n�m �" 

)8� ��
��$#Kw � "��" f E!� ��B �� .

 >� �"� 7� >��	� /�"�(��SPI

 "�(��SPIINIT



� a! ,'
� � �!" M'
� �> D
J,�� �" ��B �"�$ �
m �$ INITIAL , SPI � # �� B  .�'  �nH$ � �!" M

� ����$ ��p>SPI 
$ '�+#��$ >& ���[ ��>
� '
� �> " B ��B � h!
�� EV= �" ��B �"
3�!�  .

 "�(��SPIIN 

SPIIN var , bytes

� a! ,' "��H, �$ � �!" Mbytes  �
$ � SPI
$ '�" E'� E5
# ̂ �� �" � " nB  n� �VAR   n� ���n[ #

&� "� .

 "�(��SPIOUT 

SPIOUT var , bytes 

� 
$' "��H, �$ � �!" Mbytes  �"�" var �
$ �$  SPI C
!��  �B ��� K  .

 "�(��SPIMOVE 

Var = spimove ( byte) 

^��� �' E$
{ 
byte �
$ �$ spi �" �"�" I
�4;� � ��B C
!�� ' �
$ � ��B E5
SPI ^�� �"  n� �var 


=>� #& � "� .

 "�(�� I5C SEND

�' aK �$ �� �"�" � �!" M' �
$ 
 ( �- WIRF) I�C � # ��!�5  .

I� csend Slave , Var

I�csend Slave , Var , bytes 

SLAVE : 

 E$
{ "�7' 
�^�� � � � Word , Integer , byte �
� �m > ��"Q slave E!�  .



VAR  : 

� �"�"> aK �$ C
!�� �U[ ' �
$ 
��C ��" �� '� �m *#�� , � � n' f lWord , Integer , Byte 

' �B
$ E$
{ "�7 
 .

Bytes : 


$ "��H, ����m �b/�'��$ �� b�" E> aK �$ C
!�� '�! �
$ 
' C
��C E!�  .

 "�(���5CSTART,�5CSTOP,�5CRBYTE,�5CWBYTE 

��cstart 

��cstop

��crbyte Var , Ack / Nack 

�5CSTART  : 

� j7
$ �m' "
�(START CONDITION) 0
J,�� �p,�� �" #��C� # " B  .

�5CSTOP  : 

� j7
$ �m'
� "
�' I
(START CONDITION)0
J,�� �p,�� �" #��C� # " B  .

�5CRBYTE : 

'
$ l' aK � E' �
$ 
��C� #& � "� .var ^�� ��> aK � �� �"�" �m E!� ' �
$ 
��C� #& � "�

 �ack ��$ �� >�" '$ E5
� � G'
$ l' � ENACK  �
n� �� #  �nKQ �nm '
$ M n' n� �� E# �� nK � f *

�'� "
�#�m � * .

�5CWBYTE : 



' 
$ l'    aK �$ E'   �
$ 
��C � #   ��!�5  .var ̂ �� �  �' �$
{ 
#    aK �$ �m E!� ' �
$ 
��C  n� C
n!�� #

" B .WATCHDOG 
, � ��B ��=� ' �;WATCHDOG   "�n7 
n$ ���� >$YY� >  n� En! #

 " B.

Next 

End 

 �1 7Fb

 /�"�(��ENABLE , DISABLE 

DISABLE interrupt 

ENABLE interrupt

DISABLE  :

�'��$ � �!" M>� �� �"
3�!� �3[� I"�m C
H5 �# " B  .

ENABLE : 

�'��$ � �!" M>� �"
3�!� �3[� I"�m C
H5 # " B  .

ENABLE : 

�'��$ � �!" M>� �"
3�!� �3[� I"�m C
H5 # " B  .

7(C+ : �
$>    �� I"�m C
H5 '� �$ ��X7 
� �3[� � l'
$ �0 $�� �3[� �p� n'�+#  ��� �n!" an! ,   A n5 

�!��! �3[� f �B
$ ��B C
H5>� �
$ 4'   � �n!" an! , �ENABLE INTERRUPTS    ��nB C
nH5 

�B
$ .�'� �� 
� �3[� �;� � �"
3�!� �
=� � �!" M# ��"  .

 "�(��ON INTERRUPT 



�
�#    $ A
3,� �3[� �m �! ��5
���=� *�+>� _[ �� �� ��
��$ #    n� �n!
� �n3[� �n$ � ��m #    �n$ �n$ � �n�" 

J+9#��$ �m >�H, �3[� IQ '� ��� ��B _#��=� E/&�$ � �H$ � ��m >� ���"� ��
��$ �� ��# ��m  .

ON interrupt label  [ NOSAVE ]

 A 5 � �!" �"label J+9�$ �
� # �3[� � [� �
L�� �$ �m E!� interrupt    n� ��n� IQ �n$ ��
��$ #

m  �$ � ���    � �� 
� �3[� ��  � C
H5 �#   �
� 
, ��m #   �m          " nB u�
nK �n3[� ��
��$ � .      4& I"�n$ �
nm �n$'  �n�

�K���
>no save � j7
$ #� �m " B �� � ���m r'�� 
� ��+ )=� n�
���+>R)  
n, R� � R�N  
n, 

R%� ( Kw�^, �3[� ��
��$ I��" � �� /� ���� �'�� ��$
#� � I"�p� �"
3�!� �� 8 �" '4& M'   �
n;, �n�

=��
���+>    ��$ ��B �"
3�!�  >  $ �m  ̂ , ��
�� n��  n;� �#    �n�m  .    ��n$ M;n	 �">   � �n3[� � E/n&�$  n�  �n$ 


Return ��" '��9 � �&� f *' MReturn �m �"
3�!�  ���� f *� MReturn    �n�)� 
n$ D�B �K�" �m  

 I� �7 �$ �B
J�RET� ) '�H#� �"
3�!� �3[� � E/&�$ # " B  (�$ ��   I� n�7 �n$ �Return   �"
3�n!� 

�# " B  .

 7(C+ :

p�� � I
'  ��$ 
;B �p�>  
� �3[� >  �� ' H, E�� �m M� � ��  � �3[� �� � f E+>
� ��"Q �" �m �'  �ni5
� �, M

���" �B
$ ��B EVB �> �� ' E!� �,o
$ E .

 � �!"WRITEEEPROM 

WRITEEEPROM Var , ADDRESS 

� �1�>^�� �� �VAR ��"Q �"   ADDRESS �i5
� EEROM )K�" #� ��B � # " B  .  � �nH$

" � �!WRITEEEPROM �= , 
$ VCC
$ '�+#�,: – . msK
, �� �' �m "
n� n� );7 
n, � n� �


 " B M�B � .� ��"Q# ��� , ' E$
{ "�7 l'^�� 
 n�     �"�" � n� � �ni5
� �n$ ��+n$ �Word  n' 
Byte

�B
$ .



-�};� 
;B�� M#�� , �^�� ��
��>��Q '� �>��$ >EEPROM �m �"
3�!� � �

Dim var As Eram var type 

 �mvaritype n� #  
n� �"�" �n�� , >  � n�  single , string , byte , word , integer , long 

 �B
$ .

-�};� 
;B�� M#�� , �^�� ��
� �>��Q '� �>��$ >EEPROM �m �"
3�!� � �.

Dim ar (�Y) as Eram Byte 

� �"' E�
� M�Y
$ ' �i5
� � C�� EEEPROM ��$ >^�� ���Q �'� �>ar () � ��5�& �i� �" # " B 

 .

-�};��� 
;B M#�� , �!�"Q �" �� " K �"�" �# �" �� b�" EEPROM �" ���[ � �

� �1�>^�� � �Eb  ��"Q �" �% �i5
� � EEPROM � ���[ #& � "� .

 ��p� :   ,�, �n$ 
n� �"�" f �ni5
� ��"Q I"�p� �b/� �� 8 �" n�   ��"Q � f �n�
��$ �" M�nB � hY


= �$ ���B>� �i5
� �" M�5�& #���m  .

 ��p� :LSB 
� �i5
� �" �"�" �' �, MEEPROM � ���[ #& � "�.

 "�(��READEEPROM 

READEEPROM VAR , ADDRESS 

� a! ,' � n�1� � �!" M>EEPROM   �� nb�" ��"Q � ADDRESS  n�  ��n�� K #  �" � " nB 

^��� �VAR  �"�" � � � BYTEKw �� ��# " B  .� ��"Q#�� ,  �' E$
{ "�7 l' 
'^�� l� ��+$ �

 �"�" � � � �i5
� �$WORD ' 
BYTE �B
$  .

U�5� ]M�	� 

:��������1 	�	(-B 	C!AVR  I )7#��
m 
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