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� 2��B


ل ژ��ا��ر���)��
� ����(��� ���    ا� و������ و �� ّ�� ،����� �
 ا�%  �ا� ���� ا��اع ��#"


ه"�'��(
�-���, در در *ز��
 ���.
ل  ���ا� ����اره
� ا�./�و����  ��� 3����ان ��0��1 �����.*ن از� ا�./�و�

���� �
 ��#�  � 3��ان ��وژ4 ،��/�ل ا) .ا�/5
د4 �    79 �.�و��/�و�� �� وا��8  �( ��7 ��ار  � و�

�د�
>� ;�رت �  �� =/>
ر � و ��.

C��D� ����E:

 �1
)<% ��ار دا?�� ا)7 *� �در ا)7 ��وژ4 از *� �� ه
� ���� ا)7 �� �
�� ا�/5
د4 �'�4 ا�% و �

1< 
ه�< �� �)7 ��@�ر. � �
ز� ���� و ��
  �ا� ���� ا��اج �� "Bا� C�* از D�
� و از )9 ��ار>


�� و ����ع ����ج  ����E و ����/���ل دا��د4 >���4 ا���% ���� �
� ا���/5�����
و���% و د)�ده��
  ���ا� ������ ����ج �F�

�د  �9 �.�و ;�رت �( ��
ت و  در DGE اول . ��GH'� ��;I?    4د

ت ا��/5��JK ا� از ���ار و

         ��
�     >�4 و  �4�L و ��ار ���� ����� ��
� و  ����� و��1
ت ��� �
L� /��ل ���ار    �ار و�4 ���L� و

.�و ��  � ز 
ن � ��

رت  ��
�� و  ��M��E دوم DGE و ��رد �@� *ورد4 >�4 ا�% و در�.� ���� 

C       4��< ��
ت ا��/5
دDATA SHEET     4��< 4و در *?�� ���وژ4 ،   ��>/� >��4 و �/��P ���وژ4 �"��JK 

.*ورد4 >�4 ا�%
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�0< اول:

.
�� و*E<% و ، ��@= ��ع ?�و#� و و��� ا�  �ا� ��/�ل �و ا�/5
د4�< 4 ���E...�<
  ��.

:���0Gت و ��1و� ا�5  ��ار

�:  ?�و#� ا��اع ��ج���� ،�� �� ، �����

-١Y ا�� ١Y: ��Lود4 دا��� 

��
��E 4ود�L� :50HZ-30KHZ

 (*2 ا# از ��ار 


ت ز)�  ا�/5
د4 >�در ا)7�JK از =/>� 4.

.�و ��/�و�� ��� �AVR  (ATMega16L)  =/> �ا� ��/�ل �


ر �   LCD)9 �3د � 
  �دو در >
�jد4  �/��  �ا� �-
)i ?�و#

=/>
ر �3د �.�و ��)k  �ا� ��/�ل �"M

op amp   ��� و �� ��ّ�
د ��ج �P(ا� ا� 
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� M1N4148�� �3د د)�د ز�� و ���
د ��ج �P(و�%  �ا� ا
F� و

 �7 و ��ع ?�و#�AD7523و 4052و 4051*� �t، ��
��E /�ل�ا� �� 

LCDu� j3
ت و �Ivا i(

توM�� �3د ���  �ا� �-�
� ا�.

 �و�% ا�/5
د4 >�4 ا�%5و15 �ا� �wu)� از ر�t,��ر ��1% و��5

�I��� و �J/J� ا5)�د ��ج

Cپ ا�* 
  �t از )9 ا�/��ال  ����
د ��ج �P(ا� ا�   
P�(در ا�  �#�� 
>.�E Dق  ا�/5
د4 ��د4 ا)=  

....     ���(�� %
>�  در �vف CM ��ار از )9 ���ار ا>�-  �� �t را�% ا)7 ا�/��ال %-�  Cپ ا�*
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ل ���دن        ��E 
�  �B�  ��.� k(�� ��(�� %
, رE/7 و�/
ژ ا�/��ا���  ا)7 ا>-  
ا�/5
د4 >�4 ا�%    


و�% F� ر�/>(jا���R/2 '� |3

ل >�4 و �E 4د�� D-3 س�.��  � ;�رت �t د �� ��ار ا�/��ال�

 ���.� �5�� Cد )9 ر�
P(پ          .و ا* �� و از ?�و#����� �� ا)�7 ����~ از ?�و#�� *پ ا��~ اول ���ج �

'�د� �/E�t ��.ا�C دوم   �� 

�1��Lت ��ار�

�5�  �ا ��            �� ��(

ل  
>�� و�/�
ژ ��� ���E ��1
>�� و ��� #�)�
ن    Vc/2در ;��ر�� ��� ��ا�j)�</�ر ��

 �ا �  �13Rر� از 

(Vc - Vc/2) /R = Vc/(2R) 


رژ >�ن ?
زن و ���Eل *ن و�/
ژ ?�و#�  �ا � < 
و  

Vo =  1/C( Vc/2R)t+V0 = (Vc/2RC)t 


د)� دا?��F� D'� و ��j ز��7  ��دن         از *ن �vف و�/
ژ ا>-% ���t  �ا � �F� ��  ��#�� 
 + V    �� ا� 

1/3 �<
  �� �(wu� ژ
 .و�/

� �� ا)7  �
1
>�    در     ز�
ر  �ا � �"M  ���  اول %�
� �  �Bو� =-(j�

ز دارد �
  � و�/
ژ � و�/
ز �

 ��
��E ا)7 ;�رت( 1/t )  �(* � � ;�رت ز)� در �
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f = 1/t =4 * (Vc / Vpp) * (1/2RC) = ( Vc/Vpp ) * (2/RC)

Vpp= 1\3 Vc

u� ا�� � در ��Fاu�  9-�
/�ان   � ��
��E 7(ر �ات  در اVc  %?زن ��ار ��دا
? 
و)


د)� ��= از     �F� در ��
���E /�ل�ا� ��  
P�(در اVc     %د4 >��4 ا��
��/��ل  ا)�7 ��@��ر از    ��ا�   .ا��/5

 �
ل    *�/P(گ  � د��

ل ��1ل *��

ل ).� از دو �/P(دAD7528 =�..ا�/5
د4 �

� از *ن                �.( ��� ��<
1
ل  ��/P(گ  �� د��
  ��ا� ا)�7 ��@��ر ود)���� در     ا)7 ا� �� دارا� دو ��1ل *��


� د)��  �ان ��دا?/� �'�د#.

u� و  �ا�       k(���  گ��

 از *���P�(داد ��� در ا ��u� %>�(
  �
زن را �? ,
��� )�9   �4051ات  

 =�.1
>� ا�/5
د4 �.د).�ر )9  � ه'% �

�<
1
د)� ?
ز�"
� ا�/5
د4 >�4  � ;�رت ز)� �F�.

2.2p , 22p, 220p , 2.2n, 22n ,220n
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 �������ج 


و��%          F� ���Mد >��4 ا��% و
�P(د)��د ز���   ا  ��� از M�� ��01 و�/
ژ  ��  � و�����
د ��ج �P(ا� ا� 

��دد� ���� ����)��ار >.D ز)�( .?
ص  از ��ج �

 ��.� D(�1� ����� 
1(�F� ج�� D.< �  ����
ب >�4  �ا � .ا)7 ��ار ��ج �H/ا� �(wu� 0 
و�%  �2.2�

3.3 ،4.7،5.1      
9 ���1%  در  �7 و�/�
ژ ���5 ��1
>�  در �ه�k ���ام از د)�ده�
    د)��د �2.2+0.7

�� از *ن  �
 و�/
ژ   

>�  ا�  �1
>�� در ا)7 ;�رت و�/
ژ ورود�  
 و�/
ژ ?�و#�  �ا � �
ل �-�E4
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و�% F� در ا)7 ;�رت �<
1
ل ��E 8 د)�د اولFE %62و�k  %و�
F� 10وk 3
1� و�/
ژ  >� iه
� |

=��  ����
  � و�/
ژ �� � 
� د)�ده
 ا)7 و�0 ادا�� �F  دد  �ا����.

2L��1� �,	�,E


>� دار)=  �� �����Mن >~ ر�C  �ا � >~ در ��JF ;�5 در ��ج �

Vsin = A Sin(Pi/2 t); 

Vramp = B t

Vsin’ (0) = Vramp’(0); 

A Pi/2 Cos(Pi/2 t)  =  B

A = 2B / pi 

A  و ����
 ��#�  � ��Fار B    4��< �/E�tدا��� ��ج �  �� �<
  �� Cج ر��� ��و��%  ��ا�   10دا�

� ��Fار ��ج ���س در ��ود ���. � د�% �� *)���6.36ج �

 ��  �ا �  
   �Enض �����
ل >�4  
>�� در ا)7 ;�رت  و�/
ژ ��ج ��E �3د د)�دVsin1 در �<
 

���  �ا � ا)7 ;�رت  و�/
ژ ��ج ��

(Vramp – Vsin)/R = (Vsin – V1)/R1 +(Vsin – V2)/R2+…+(Vsin – Vn)/R 
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و�% F� �� �<اwt 7(ض را  � ا�E و�% اول
F� �1�
L� 10 �ا�K  ن د)�د اول در�M 4ب ��د
H/را ا�

'�د 2.9و�/
ژ � D;ار .و�F� �
و��% اول  ���% *ورد  �6.2/�ان   � را�/F� را  �ا�.   
�  7وه-���

� ر��دا(

و�% �"F� �  

و�%  ��� را  ��% *ور �F� ان�/
و�% �F� 7(7 ا/<.

            ��5�� �

و�% هF� و �<
1
��G� �1 ��ار �L� �  ز
� 8FE رن  �دن ��ار
F/� %�3 �  %ذ�� ا� D 
K

�<
1� %1�� %->K �

و�/"F� ن
 .را از*ن ه-
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��ل  �و'� �

AD7528و4052 �@� ��ع ��ج و دا��"
ز دو *� �� زا �ا� *�.� ?�و#� را �j ��/�ول ��د 

.��G *ن ا�/5
د4 >�4 ا�% 

 �� �*4052      �
*ن ���ع ���ج ?�و#��  ��� �<
1
ر  �"M �  9( k(�� ��
� و   ()9 *������ ،��� ��

 �����( �= ا)7 *� ه-
��� ا� ��.
ب �H/4051را ا� �<
1�.   �  ��  Vref?�و#� ا)7 ا� ��*

AD7528 �/Eددر��
�� ه= ا�/5
د4 ���E /�ل�ا� ��  �� �.�� ه-
ن *�

م D��-3 ����د4 و و�/��
ژ را ���
هi داد4  ����  ��
 )���F� 9)��% �����4  �ا� ا���� در ا)��7 ;���رت �
����� )��9 و��� 

opamp    رت���; ���  j���  ��� ����Fار و�/��
ژ ����رد �@��� ر���� در ا)��7 ;���رت ���
ر ��/���ول دا�����  �


ل در *��4 ا�%/P(د.

.�و��/�و�� �Atmega16L


 32ا)7 �.�و دارا� �I/O �<
1�

u� ژ
�2.7
 w �(5.5و�/��� D-L� ا���/را �


K16i�E �@Eدارا� � %(
 ) �j(ر ��
��  D 
K(
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)% 1024و Ram �<
1�

 �
">�
��E وازm1وm2وm4وM8��.را  �Jر دا?�� ا�/5
د4 �


 ا)7 �.�و  �ا� ��/�ول �</= ا�/5
د4 �'�د �� P�(در ا ��4     �� ��� �� 4 � و���< ��1�رو�  ��د �

 %E�t %را  � د� =/>.ا�%  �/�ان ��/�ول �

.�و ��/��� � �>(�� ��

�~   Cز 
ن   AVR �ا�  ��K در ��codveiton  =�. .ا�/5
د4 �

       ��  �
  � ز�7 و;D >�4 ا�% و د)���  � �.��و،  �� ��vر دا?��"�* �� 9( ��  
 �ا� ��/�ل ���ه

��
ر داد4 ��'�4  
>�� ��3د                و�'�E ����� �� ��
 ر)P</�ه
� ��/�ول ��رت �.�و ��,پ >�4 ��  ه��


ر دادن ��� �3د ;�5 را �.�و  �Hا��'E 9 ?�ا��4 و در ;�رت(.

 0 
ا�/5
د4 >�4 ا�%   ()GetKey �ا� ?�ا��ن    ��� از �

  ��? 

ر داد4 >�4 ا�% )'E ���� 
(* �� ��.� 9M 0 

ر داد4 >��د       .ا)7 �'�E � ���� ��� �در ;��ر�


 *ن در ?�و#�  �3د� �Kار ��ه�   ¤ 
J�.

LCD Text

�<
1� =/>�  �
را�/�� ا�%��16 دارا� دو ��J .ا)7 و���  �ا� �-
)i ?�و#�.
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�� ?�و#� ،دا��� ?�و#� و��ع ��ج ?�و#� در ا)7��ELCD �<
1�   i(
-� D 
K.


ز د�/�رات ��رد �

lcd_init(16); 

.�� LCD Textا)7 د�/�ر را4 ا��از   � =
ر��د *��ا ��@� �����M �� �<
1�. 

lcd_gotoxy(0,3); 


ل �.�
ن �-�
 را  �� ?�8 اول                    ��1
>��  �� 3���ان �ا)7 د�/�ر  �ا�  �دن ?8 �'
ن  � ��JF ���رد �@�� �


رم ��1د "M �/را�
�.

lcd_putchar('0'); 


ن �-
  �Kار �� ده� ا)7 د�/�ر )9 �
را�/� ��رد �@� .� �
.را در  #

lcd_puts   (str); 

9 ��� �
را�/�  � رو� ( i(
1
>�  LCDا)7 د�/�ر  �ا� �-�.  D?را از دا 
ا)7 د�/�ر �
را�/� ه

 �@E
�RAM  دا>/� و  � رو�� LCD  ده� �
ن �'�.   

lcd_putsf("KHz   ");  
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9 ��� �
را�/�  � رو� ( i(
1
>�  LCDا)7 د�/�ر  �ا� �-�.  D?را از دا 
ا)7 د�/�ر �
را�/� ه

 �@E
�Flash  دا>/� و  � رو�� LCD  ده� �
ن �'�.

    D�(
E ا)�7 د��/�رات درLcd.H       د��/�ر 
� �ا��Eا ?�   _#<include <lcd.hذ?��4 >��4 ا��%  ���  ��

��دد �. 

د�/�ر د)��� �� در ا)7  ��
�� ا�/5
د4 >�4 ا�% د�/�ر 

void define_char(char flash *pc,char char_code)


د ��
را�/� #�)�� �/��ان از *ن ا��/5
د4 �-��د              �P(ا� ا��  ��� �<
1 ��ا� اI�vع  �'/�  �� راه�-�
� ا)�7       .�


�� ��ا#�� >�د�� .

�د�
 M�� د�/�ر د)�� ��رد  ��� �Kار �P�(در ا.

delay_ms(100); 

'�د � ��
� در  ��?

د �P(ا)7 د�/�ر  �ا� ا.

 ltoa(256,srt);   

. /�ا�� *ن را �-
)i  �ه�  ASCII  ��LCDا)7 د�/�ر  �ا� �D(�1 �3د  � ��
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�� ��ر ��	��2 :

 %(
"� �  �F�� D?دا �   =/>� �
د)� او�F� دن�-� =� اWhile()    ��� �/Eا)7  ��
�� ا /�ا  �� از �@�


 �Kار داردP�(در ا ��
� �  D;ا. 
'E ���� 
� ��
-� �@/�� =/>.ر داد4 >�د �

  ���� �� ��� ه�
�  ���ع               Selectدر ;�ر�u/� 7� >��د  ���  ��� =/>�� ��u/� ²(���� |�3
  ��<
 

 �
ل در ;�ر��  �و� ��ع ،?�و#�
>�  � 3��ان �  �
�� *ن در �
ل �tدش ���E و �دا���  ?�و#

   .��ج  
>�  � ��اغ دا��� �� رود

 ��� �� �� ��رد Downو upدر ;�ر�u/� �<
� داد4 و ?�و#� *��ا در ��H% اj�Eار    u� را �@� 

��.ا#�ا �
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Main

 8��� �
م >�4 ا�% �F�wizardار ده� او�Pا� 


د >.lcd ,  i�E Dرا4 ا��از� P(وا 
 �ا� *ن

 ��
ل  � ;�رت ��E iض  � و���
د )9 �P(ا
 ��set Frequency,Set OutPutا 0 

Signal,SetGain

��� 7/E�t
(Get Key)

Key_Select

Key _up

Key_down

 �#�� 
 op

Op=1

ل��� ��ع �u�

Op=2 

ل���دا��� �u�

Op=3 

ل��� ��
��E �u�


د)�  jرگ(F�(

Op=4 
� ��
��E �uل�
��

)9M�� �(د
F�(

 i(اjEاOP � ر
  �ا� *��� �
� ده�u� اه��H�


ر � � �� �(
 �دن i�E در #

م ده�Pا� �u� اه��H�

� ��Fار u�Output 
signal ر
'E ��� �  �#�� 
 

� ��Fارu�Gain  �  �#�� 
 

ر داد4 >�4'E ���

� ��Fار u�Frequency high 
 

ر داد4 >�4'E ��� �  �#��

� ��Fار u�Frequency low 
 

ر داد4 >�4'E ��� �  �#��

Q��� د� از�R��Set OutPut ا

Q��� د� از�R��Set Gain ا

0 
Set frequency ا�/5
د4 از �
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Write Dac7528

  � رو� ��رتADCر)�F� 7/Hار 


ب H/ا�ADC

 �(

ل �
ز� ��EEnable  �B� و 

ل ��دن *ن �E ��

)ADC �ا� ��>/7  � رو� (

Q��� �5ن��

Setfrequency

 k(�� گ��
�* ��
ب ).� از ?
ز�"
  � و�H/(4051)ا�
 =�ات  �گ( �ا� ��@u� (

 �= و�/
ژ ?�و#@�� ��
��  � و���E =@��ADC)  �u�
9M��((Write ADC7528)

Q��� �5ن��


د)� F� ��
�� ?�و#�  � و���E �1�
L�
LCDود�  �ا� �-
)i  � رو� ور
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Setout put

0 

 ��#�  � ورود� � )����� ،�� ��،����
ب *ن در ) �H/ا�
 k(�� گ��
�* �
)� ه
� *ن ) 4052(?�و#� =@�� �� � و�

Q��� �5ن��


( �� �� ����� ��
� �

د ).� از >.�"P(ا
�  � رو� ����LCDان i(
 و �-

 9M ام )9 از�� ���

ر داد4 >�4 ا�%'E 
�ه��

Key_Select

Key _up

Key_down

GetKey
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This program was produced by the
CodeWizardAVR V1.23.8c Standard
Automatic Program Generator
 ©

Project : 
Version : 
Date    : 1/8/2005
Author  : n.aslani
Company           : 
Comments :

Chip type           : ATmega16L
Program type        : Application
Clock frequency     : 1.000000 MHz
Memory model        : Small
External SRAM size  : 0
Data Stack size     : 256

****************************************/*****

#include <mega16.h<
#include <delay.h<
#include <stdlib.h<
 //Alphanumeric LCD Module functions
#asm
.   equ __lcd_port=0x12
#endasm
#include <lcd.h<

 //Declare your global variables here
#define DAC_PORT  PORTA
#define DAC_PIN_WR  PORTB.4
#define DAC_PIN_E   PORTB.3
#define DAC_PIN_AB  PORTB.2

#define F51_PIN0    PORTB.5
#define F51_PIN1    PORTB.6
#define F51_PIN2    PORTB.7

#define F52_PIN0    PORTB.0
#define F52_PIN1    PORTB.1
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#define Key_Select  PINC.0
#define Key_Up      PINC.3
#define Key_Down    PINC.2

void define_char(char flash *pc,char char_code)
{
char i,a;
a  = (char_code<<3) | 0x40;
for (i=0; i<8; i++) lcd_write_byte(a++,*pc (++;

{

void WriteDAC7528(unsigned char DAC,unsigned char AB( 
}
DAC_PORT = DAC;
if (AB(

}   
DAC_PIN_AB =1;

{     
else

}     
DAC_PIN_AB =0;

   ;{     
DAC_PIN_WR = 0; 
DAC_PIN_E  = 0 ;

#  asm("nop("
DAC_PIN_WR = 1; 
DAC_PIN_E  = 1;

{

flash char ChMosalasi [] ={ 0x00,0x00,0x00,0x00,0x00,0x11,0x0A,0x04;{
flash char ChMosalasi2[] ={ 0x00,0x04,0x0A,0x11,0x00,0x00,0x00,0x00 ;{
flash char ChMoraba   [] ={ 0x00,0x00,0x07,0x04,0x04,0x1C,0x00,0x00;{
flash char ChMoraba2  [] ={ 0x00,0x00,0x1C,0x04,0x04,0x07,0x00,0x00;{
flash char ChSin      [] ={ 0x01,0x02,0x04,0x04,0x04,0x08,0x10,0x00;{
flash char ChSin2     [] ={ 0x10,0x08,0x04,0x04,0x04,0x02,0x01,0x00;{
flash char ChFelesh2  [] ={ 0x00,0x04,0x08,0x1F,0x08,0x04,0x00,0x00;{
flash char ChFelesh   [] ={ 0x00,0x04,0x02,0x1F,0x02,0x04,0x00,0x00;{
#define  LSignalX 11
#define  LSignalY 0
#define  LGainX   1
#define  LGainY  0
#define  LFrequencyX 1
#define  LFrequencyY 1
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#define  LFrequencyX2 15

void SetOutputSignal(unsigned char Mode( 
 }
switch( Mode( 

}   
case  0:         // mosalsi

F52_PIN0 = 0;
F52_PIN1 = 0;
define_char(ChMosalasi ,0 (;
define_char(ChMosalasi2,1 (;
break;

case  1:        //  sin
F52_PIN0 = 1;
F52_PIN1 = 0;
define_char(ChSin  ,0 (;
define_char(ChSin2 ,1 (;
break     ;

default :       // Moraba
F52_PIN0 = 0;
F52_PIN1 = 1;
define_char(ChMoraba  ,0 (;
define_char(ChMoraba2 ,1 (;

{   
lcd_gotoxy(LSignalX,LSignalY (;  
lcd_putsf("\8\9\8\9\8 ("         ;

{
void SetGain(unsigned char A( 
}
char str[10 [;  
WriteDAC7528(A,1 (;
lcd_gotoxy(LGainX,LGainY (;  

lcd_putsf("G ("= ;
itoa((A/20),str (;  
lcd_puts   (str ( ;
lcd_putchar )'.'(;
itoa((int)(A%20)*5,str (;  
lcd_puts   (str ( ;
lcd_putsf("v ("  ;

{
void SetFrequency(unsigned char Ftq ,unsigned char DBFtq(
}
unsigned char str[10 [;  
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unsigned long int  K;
Ftq +=50;
switch( DBFtq(

}   
case  0:           //1 Hz

F51_PIN0 = 1;
F51_PIN1 = 0;
F51_PIN2 = 1;
K = 1;
break     ;

case  1:           //10 Hz
F51_PIN0 = 0;
F51_PIN1 = 0;
F51_PIN2 = 1;
K = 10;
break     ;

case  2:         //100 Hz
F51_PIN0 = 1;
F51_PIN1 = 1;
F51_PIN2 = 0;
K = 100;
break  ;

case  3:         //1k Hz
F51_PIN0 = 0;
F51_PIN1 = 1;
F51_PIN2 = 0;
K = 1;
break     ;

case  4:         //10k Hz
F51_PIN0 = 1;
F51_PIN1 = 0;
F51_PIN2 = 0;
K = 10;
break;

case  5:        //100k Hz
F51_PIN0 = 0;
F51_PIN1 = 0;
F51_PIN2 = 0;
K = 100;
break     ;

       {   

WriteDAC7528(Ftq,0 (;  
lcd_gotoxy(LFrequencyX,LFrequencyY (;  
lcd_putsf("Frq ("=  ;

K = K * Ftq;
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ltoa((K/100),str (;
lcd_puts   (str ( ;

if ((K%100) != 0(
}   

lcd_putchar )'.'(;
ltoa((K%100),str (;
lcd_puts   (str ( ;

{   
if (DBFtq >= 3(
lcd_putsf("KHz ("     ;

else
lcd_putsf("Hz ("     ;

{

char GetKey()
}
static   char KeySelect_Dwon ;
static   char KeyUp_Dwon ;
static   char KeyDown_Dwon ;

if (Key_Select == 0(
}    

delay_ms(10 (;  
if (KeySelect_Dwon==0(

}         
return 0xFF;

{         
KeySelect_Dwon=0;
return 1;

{    
else
KeySelect_Dwon=1;

if (Key_Up == 0(
}    

delay_ms(30 (;  
if (KeyUp_Dwon!=0(

}    
delay_ms(100 (;  
KeyUp_Dwon=0;

{     
return 3;

{    
else
KeyUp_Dwon=1;
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if (Key_Down == 0(
}    

delay_ms(30 (;  
if (KeyDown_Dwon!=0(

}    
delay_ms(100 (;  
KeyDown_Dwon=0;

{     
return 2;

{    
else
KeyDown_Dwon=1;

return 0xFF     ;

{

void main(void(
}
 //Declare your local variables here
unsigned char OutputSignal = 0, 

Gain = 20,
FrequencyHigh = 1,
FrequencyLow  = 50;

 //Input/Output Ports initialization
 //Port A initialization
 //Func0=Out Func1=Out Func2=Out Func3=Out Func4=Out Func5=Out Func6=Out 
Func7=Out
 //State0=0 State1=0 State2=0 State3=0 State4=0 State5=0 State6=0 State7=0
PORTA=0x00;
DDRA=0xFF;

 //Port B initialization
 //Func0=Out Func1=Out Func2=Out Func3=Out Func4=Out Func5=Out Func6=Out 
Func7=Out
 //State0=0 State1=0 State2=0 State3=0 State4=0 State5=0 State6=0 State7=0
PORTB=0x00;
DDRB=0xFF;

 //Port C initialization
 //Func0=In Func1=In Func2=In Func3=In Func4=In Func5=In Func6=In Func7=In
 //State0=P State1=P State2=P State3=P State4=P State5=P State6=P State7=P
PORTC=0xFF;
DDRC=0x00;



٢٦

 //Port D initialization
 //Func0=In Func1=In Func2=In Func3=In Func4=In Func5=In Func6=In Func7=In
 //State0=T State1=T State2=T State3=T State4=T State5=T State6=T State7=T
PORTD=0x00;
DDRD=0x00;

 //Timer/Counter 0 initialization
 //Clock source: System Clock
 //Clock value: Timer 0 Stopped
 //Mode: Normal top=FFh
 //OC0 output: Disconnected
TCCR0=0x00;
TCNT0=0x00;
OCR0=0x00;

 //Timer/Counter 1 initialization
 //Clock source: System Clock
 //Clock value: Timer 1 Stopped
 //Mode: Normal top=FFFFh
 //OC1A output: Discon.
 //OC1B output: Discon.
 //Noise Canceler: Off
 //Input Capture on Falling Edge
TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

 //Timer/Counter 2 initialization
 //Clock source: System Clock
 //Clock value: Timer 2 Stopped
 //Mode: Normal top=FFh
 //OC2 output: Disconnected
ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;

 //External Interrupt(s) initialization
 //INT0: Off
 //INT1: Off
 //INT2: Off
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GICR|=0x00;
MCUCR=0x00;
MCUCSR=0x00;

 //Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;

 //Analog Comparator initialization
 //Analog Comparator: Off
 //Analog Comparator Input Capture by Timer/Counter 1: Off
 //Analog Comparator Output: Off
ACSR=0x80;
SFIOR=0x00;

 //LCD module initialization
lcd_init(16 (;

define_char(ChFelesh ,7 (;  
 define_char(ChFelesh2 ,6 (;  
SetOutputSignal(OutputSignal (;  
SetGain( Gain (;  
SetFrequency(FrequencyLow,FrequencyHigh (;
while (1(
}  

unsigned char  Key; 
unsigned char  op; 
Key = GetKey ();

lcd_gotoxy(0,3 (;  
lcd_putchar(Key+'0 '(;
if (Key == 1(

 }      
op ++;
if ( op > 4) op =1;
switch(op( 

}         
case 1: // Signal
lcd_gotoxy(LFrequencyX2,LFrequencyY (;
lcd_putchar )' '(;
lcd_gotoxy(LSignalX-1,LSignalY (;  
lcd_putchar(7 (;
break;

case 2: // GainX
lcd_gotoxy(LSignalX-1,LSignalY (;  
lcd_putchar )' '(;
lcd_gotoxy(LGainX-1,LGainY (;  
lcd_putchar(7 (;
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break;
case 3: // Frequency
lcd_gotoxy(LGainX-1,LGainY (;  
lcd_putchar )' '(;
lcd_gotoxy(LFrequencyX-1,LFrequencyY (;  
lcd_putchar(7 (;
break;

case 4: // Frequency Low
lcd_gotoxy(LFrequencyX-1,LFrequencyY (;  
lcd_putchar )' '(;
lcd_gotoxy(LFrequencyX2,LFrequencyY (;
lcd_putchar(6 (;
break;

     {         
{      

if (Key == 2)// Key up
 }      

switch(op( 
}         

case 1: // Signal
OutputSignal ++ ;
if (OutputSignal >2 (

OutputSignal=0  ;
SetOutputSignal(OutputSignal (;
break;

case 2: // Gain
Gain ++ ;
SetGain(Gain (;
break;

case 3: // Frequency
FrequencyHigh ++ ;
if (FrequencyHigh >5 (

FrequencyHigh =5  ;

SetFrequency(FrequencyLow,FrequencyHigh (;  
break;

case 4: // Frequency Low
FrequencyLow ++ ;
if (FrequencyLow >200 (

FrequencyLow =200  ;
SetFrequency(FrequencyLow,FrequencyHigh (;  
break;

     {         
{      

if (Key == 3)// Key Down
 }      

switch(op( 
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}         
case 1: // Signal
OutputSignal ++ ;
if (OutputSignal >2 (

OutputSignal=0  ;
SetOutputSignal(OutputSignal (;
break;

case 2: // Gain
Gain  --;
SetGain(Gain (;
break;

case 3: // Frequency
FrequencyHigh  --;
if (FrequencyHigh >5 (

FrequencyHigh =0  ;
SetFrequency(FrequencyLow,FrequencyHigh (;  
break;

case 4: // Frequency Low
FrequencyLow - -;
if (FrequencyLow >200 (

FrequencyLow =0  ;
SetFrequency(FrequencyLow,FrequencyHigh (;  
break;

}
}
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