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�����	FFT� 
� �
��� ������� ISA_BUS
9��- ��:� �;��5 <�� 	4
�=�5 
��� >�4����� ?����� >�2@.�� �� A�B5 C� ��=��,; >�4� �  
�D E

9��- C����� �;�. ��D >�5�� FG����  .�,;�� A�B5 C� E�=� >�4�2��� C���� ��.
G�� �� .���G  I

��� ��.�� ��J2� �4��  � C� K��<HIGH SPEED ADC � ��� 	,C-� G� ����42-��LPIC�� � E

� 
��- 
��M45� ��J2��	.� �42-��L���5 �� >�2@� C� �� ?�����=��,; >�4� 
��- E�N G� � � 0

�O��74245� P����� �� C- �� >�42- P��� ���L��� �� �� P�*QN� ��R.   DATA_BUS ���6

���N G� ��3� ���SO� ��� 0.���G C� C- C  
�D C4D�� �*QN�� FG���� �� PFFT� C,5�+� �� T�� �

� 	5���2- . 

 �� ������ISA_BUS:
U��� V�� .�3 C��� G� ISA ��D �� 
��� A�D ��G �� .

A0 – A19: 

 .�3 C��� A0 – A19CW  SA0 – SA19 ��D �� 
����� S�� XY �� CJO�� �� ��W .��� V��T C��� I / O

�2W �� 	3��O .Z5� �W[ C� �G\  .��� CW I / O   .�3 C��� ]^O  A0 – A15��D �� 
��M45�   .
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AEN: 

AEN )  V��T 
�22W >��O( �� �2W �� >�42W �� �_5�� 
��G���� S�� �2W �� ����;DMA ���  AEN = 1

�D�� .DMA  I 
��� I V��T V�� MEMW  I   MEMR  I   IOW I   IOR  �46� � �2W �� >�42W �� AEN 

= 0� �D��  �2W �� >�42W�� �_5�� 
��G����S�.

CLOCK :  �4D�� � � ����U .�3 P��)�* C�3 �; �2W �� 	3��O 	4
�5 `��W�O ����� �4*�5 V�� C��� ���

 CJO��I / O ���D ���S�3 	3�� .

D0 – D7:

 CO�N �� 
��� V�� a � CJO�� 
��G���� S�� ��� P�*QN� >��� �� ��
� Z5� �4�� I / O�D�� ��  CW 

 E��5� ]5�;a �4�� I / O C� CW SLOT ��D �� 
��M45� ��� 
�D Eb4� .

 DRQ1�   DRQ2�   DRQ3�   DACK1�   DACK2 �  DACK3 Z5��U�� .�_��2@�5 DMA F��c� � 

DMA .G�5 
���� .���DMA��D �� 
��M45� 
��� >�^4�� ��.

IOCHCHK: 

 >���W 
�22W �5��� >�2@�5 I / O�� >�2@�5 d�  P��W �� �BU e�6� CW Z5� �M/ fB5 �� >��O .��

>���W AQB/� �2W �� ghR� �� C�5�; i�jD �� 
���D ��SO� I / O]5�; IBM �O��� ��J2� C�  

 ��D �� 
��� ��W C� C�5�; i�jD 0��N G� ���� ��� C� 
���D ��SO� P��W�3 . �� CJO�� P��W d� ���

�6� ����� ��R� 
��� ���6 C�5�; i�jD >�2@�5 �)U�� ��N C� �2W �� ��jDT �� �4���k�BU eIOCHCHK

 C��� C�NMI �2W ��jDT �� f�+b; E��6 ��l .�3�BU �; ��D �� Eb4� 
��G���� .

IOR  �  IOW

 �24
3�M/ fB5 �� >��O >�2@�5 ���3IOWC)�5� C�   I / O� ���@� V�� G��� 
��� CW �3� �� ��45�  IO

 C)�5��I / O�45�  .���� 
��� CW �3� �� �BUS�3� ���6 .

IRQ7�  IRQ3 � IRQ9

 CM6� Z5��U��)IRQ( Em�5� ]5�;I / O�3� eQN� 
��G���� C� �;��D �� 
��� ��W C�  C� G��� C)�5� CW

C� Z����� ��D >��O Z5��U�� d�G� n�� ��� ���� `���5IRQ9 C� `95��R�� 
��� IRQ3 �; IRQ7

Z����� ���; ��m��IRQ0�  IRQ9������ Z����� ���;\��.
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OSC
 C���OSC) 
�22W ��5�� ( `��W�O�� �8��U >�2@�5 d�MHZ opa/pr.���� CW Z5�  .��W CU�:sY  % 

Z5�.

REFRESH

REFRESH CU�: CW �2W �� ghR�  Z5� �8��U >�2@�5 CW �46� Z5��M/ fB5�� >��O >�2@�5 d� 

O�� �
���G����8� >�������� CJZ5�. .�� C)�5� ]5�; .���� d� ���2* C�����4�� ��2u�3 >�2@�5 ���

��D �� 
��M45� C�5�; i�jD.�2W ghR��� ����G�� CU�:�;.

RESET  DRV
Z5� d� fB5 �� >��O �8��U >�2@�5 d�  .��J2� C�������� ]5�; �)U����B�RESET C���� �3� ���^� �� 

� E,6 �,��8 E��5� .S�� C�����GBIOS��D �� 
��M45� . ���3 .�������4�� ��2u�3 >�2@�5 ���

��D 
��M45� C�5�; i�jD�� 
�D vb� E��5�����J2�.

SMEMR�   SMEMW : 

 Z5��M/ fB5 �� >��O �8��U >�2@�5 ���3SMEMR
��� CW�3� �� ��45� CJO�� C�   .���� �J�����

BUS  �3����6 SMEMW5� CJO�� C�   .��G� �� 
��� CW �3� ����4BUS������               .

Tc: 

 .�_����WG� �j� CW��R�� >��O ����G� Z5� d� fB5�� >��O �8��U >�2@�5 d�  DMA Z��� ���UT 

�3� >�^4����.

 ��� ����5 +���� �� +����� GND: 

 e��=���w� 
�D 
��� g�bh; ���G� C�cx; .�3��4�� .��� C��� Z5 . ���;�� ���G C����� ]^O CW��D C8�;

wX V�� C���   ISA V�� Z*�5 �)/� y����G� �j���� ���������8�   ISA G� n�� C�MHT aZ5�  .

 �O����� IBM  PCIAT >�5�� pzar V���� .���G�5 .��� pw V��T V��� �4��Xr 
��G����S�� �4��aYXaw I 

ow C��@�� C���  PC/XT�D CO���  .Xw� ���8 C��PC/AT   
��� .�_��2@�5 .��� D15{D8 .�_��2@�5
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 V��TA23{A21 I  >�42W .�_��2@�5DMA�D 
�����j� 	4
�5 >�42W .�_��2@�5G��@�� �U��� ���8  . C�

 Z�
6G� 
��M45� ��* E���Extended 	�2W ��S�3�� Z�
6 ��� f���;G� |�U���� ����� .

����
� ��� ������� ��� ���� �� 
!� "#$!:

 �� }�,;����J2� C�Slot ISAC��� G� CN���� `�O�42���� D0 - D8  ZO���� .��� DATA ��2u�3 � A0
{A15� �3� V��T .��� decoding  C���G� ��2u�3� �8��U .�_;����� }�,;��� I/O Z5� 
�D 
��M45�  .

 Z5� 
�D�W[ �),6 Z�
6���3 C���G� ���W�3 f���; CW.

SD0
B29

B14

A12

SD7GND

A9

GND

SA0A31

IOR

B1

+5V DC

A2

ISA
SA19

B31
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��
�� ��! 300H:
 G��<%'&"! C- �<�����L!*"���� �D�� � 
�D 
��M45� ��J2� �� Z5 .���� ����L5 C5 � >�2@

>�42-���� 5 �� I �>�2@ C� >��O # � �<5 �C� >��O >�2@&���D �,  .� �� ��5�	4
5 ��3 >�2@.

��42-�G� IORD� AEN� � 
��T �C- >�42- �@A8�  A9	3 �� AND� 
�D C� 74138 Eb4� 

���� Z5� 
� .� ��� G� ���� �FULL DECODING Z5� 
�R� 
��M45� :��� 
�� �3 �� �� ��SO�

� I Z5� ��8� >����3 P��� �@.9��- �
��M45� �;��.9��- � C4D��� ��� ��/ �� �_�T �;�� ��G �

� P�*QN� EU��;�n�� �T ��.

ADC : 

�L��4�_� G� �S� ���_4.� �42-��L ���PIC�3 >�,� ���� ���� .� C� ?����� �=�)U�� >�4�

���D�,.� ����;����� �.� �� �3 ��3���42- ��L.PIC@4
� ����� �_�� e�� C�  . >��� ���2��

PIC16F877���� .!���� >���- .ADC� �� �� �� C- �D �,�� G� 
���� �� �IC�3��- 
��M45� �	.

� ���� e�� ��2; �� �3 ���42- ��LJ�8� 	��3�4
.�3 >�,� C� }���� .� C� ?����� �=�� >�4� ���4

�3 >�,� ��L)�*.� C� ?����� �=��; �� >�4����- �.���.� P�*QN� �C� y8�� �4RPIC C� 

DATASHEET Z-�D  MICROCHIP��D C�8��� .
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ADCON0:

� A�D C-��� �3 Z�� P��/ �� �D�� :

���3 Z.��% :�;��� C���� `��-�O ���.

���_4.��'�" :�;�� ����� y,2�.?����� 

�� Z$: 7�h4�� ��&ADC�,; C� e��D �5 E�� C� ?����� >�2@�=�>�4�,; ��- ���;� �� � �� E�� �� C� Z

 P��/ ��-��U#� ���R.

�� Z#: ��)� G�5 >��OADC

ADCON1: 
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� A�D C-��� �3 Z�� P��/ �� �D�� .

�� Z% : 8��U�ADC C-&#� �� Z� P�,� �� �� �D�,ADRESH , ADRESL;�; C� C-  � v

����� � �4DG�� 	- Z�� �4DG���� Z��2D �,.� >��� C- ��- 7�h4�� ���4�� �O��� Z���- ��  P�,� �

�D��.

���3 Z.#�&�$�" : ���.J2; � 	���3 Z. P��� A���� ���2* C� . ?����� ����� �.

8��U��� �=�� >�4� � ���2* C�ANALOG REFF.� ��D��  .J2; 
�+��� 	�� ��_: �� P��/ C� Z

G�� ���D�, :
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� C���������42-�L� ���G C��
�<+� �� � ]micro code stdioC- 
�D C4D�� C� P��/ G����

 �D�� :

� ��4���ZADCON0.2 �� �� �J2� `95 
��- <��,; ��-  �; ���� � �5�� ���;� C� E )��Z

ADCON0.2��D �M/ (�C- �� 
��T Z5�� ���^� ��- ���;� �10 BIT� �P�,� �� �� �D�� 

ADRESH � ADRESLU[ �� 
����D. P��/ C� �� C����� �� ��:LEFT JUSTIFIED C4D�� 

�� ���^� 	ADRESH�� �� �� .P��� B ��� C- C4h�C� P��� � BUFFERBUS 
��� Eb4� �

�� �� P�*QN�.BUS����6��3� .

DEFINE OSC 12 
TRISB  = %00000000 ' Set PORTB to all output
TRISA = %11111111 ' Set PORTA to all input
ADCON1 = %00000010 'Set PORTA analog and LEFT ‘justify 

result
ADCON0 = %00000001 'Configure and turn on A/D Module
‘ ///////////////////////////////////////////////

loop:  ADCON0.2 = 1 ' Start Conversion
NotDone: 
If ADCON0.2 = 1 Then NotDone ' Wait for low on bit-2 of ADCON0, 

'conversion finished

PORTB = ADRESH ' Move high byte of result to adval
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Goto loop ' Do it forever
End

���.C,5�+� . FFT >���O G� :

� 
��M45� �� C- ��D �G P��/ C� �� �T  ���; �
� �] ��� 

��� >���vREAL� IMAG��G >���O �� � 
��- 7�
� ��8 ��8 �� ��6 
G���� � C����3� �	 � 

�_���T ��4�_� 	5� �� �2- � 	.� 
�3�R� >���5 C- ��R����� >�2@.�� Z5� Z��� � ELD DFTx4�� �

Z5�.��� ��.� � ELD CL2DFT5 G� C- �� C���� >�2@��. 
�D � C4O����D�� 
�3�R� E��6� Z��� ��R

C����� ��� CL; .5 G� |�U �� 	5� �� >�2@�2L�	�2��S-�� CB^� �� �� 	�� ��� C� CB^� �� G� � 
��- ��

 ����; C�NP� C���� ��.� �� �� �2� ��R�� �J� C� �� C- �5�5�>�2@���� .9��- � � 
�D ���S�3 �;�

��� .��� ��.� �� CL2�3� ��R� �� C4L� ��5 	�� C���� >�2@��.� �� 
�D �� 
��- 	5� S�	.

( ) ( )∑
−=

=







 ×××−












×=

1

0

2nx

x

n
uxj

exfuF
π
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G ���6 C� 
�D C4D�� C������4� C- Z5� �� ��SO� ��� �� �� C=MATLAB�^� �Z5� 
�D C
:

#include<dos.h>
#include<stdio.h>
#include<math.h>
#include<graphics.h>
#include<conio.h>
#include<complex.h>
void main(void){
double p=1,teta;
FILE *stream,*bin;
int Fl,n,w,N,W,NP=100,poly2[8]; 
poly2[0]=0;poly2[1]=0;poly2[2]=640;poly2[3]=0; 
poly2[4]=640;poly2[5]=480;poly2[6]=0;poly2[7]=480;
unsigned char    a[100]; 
float t,M,A1[ 600],A2[600]; 
char sw,w0; 
int gdriver = DETECT, gmode;
initgraph(&gdriver, &gmode, "");

 setfillstyle(9,8); 
  fillpoly(4,poly2); 
  outtextxy(109,10,"ABS");

 outtextxy(308,10,"IMAG");
 outtextxy(508,10,"REAL");

M=200/NP;
for(n=0;n<(NP/4);n++)a[n]=5; 
for(n=25;n<(NP/2);n++)a[n]=0; 
for(n=50;n<(NP*3/4);n++)a[n]=5; 
for(n=75;n<NP;n++)a[n]=0; 
//for(n=0;n<NP;n++)a[n]=n; 
stream = fopen("c:/dft.txt", "a+");
bin=fopen("c:/dft.hex","w+b+");
Fl=0; 
while(1){ 
 W=0; 
 for(n=0;n<NP;n++)if(a[n]>W)W=a[n]; 
here:        if(inportb(0x300)!=W)goto here;
here1:      if(inportb(0x300)==W)goto here1; 
      for(n=0;n<NP;n++){a[n]=inportb(0x0300);a[n]=inportb(0x0300);}
again:
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if(Fl<2) Fl++;
  for(w=0;w<NP;w++){

A1[w]=0; 
 A2[w]=0; 
 for(n=0;n<NP;n++){

A1[w]=A1[w]+cos(n*w*2*M_PI/NP)*a[n]; 
 A2[w]=A2[w]-sin(n*w*2*M_PI/NP)*a[n]; 
 }

  if(Fl<2){ 
   fprintf(stream,"%d:  real= %f   image= %f   
a[%d]=%d\n",w,A1[w],A2[w],w,a[w]);

  fwrite(&a[w],sizeof(a[w]),1,bin);}
t=(sqrt((A1[w]*A1[w])+(A2[w]*A2[w])))*p; 

 W=w*M;
for(N=W;N<((w+1)*M);N++){

setcolor(0); 
 line(15+N,460,15+N,20); 
 if(t>219)t=219;

if(t<-219)t=-219;
setcolor(9); 

 line(15+N,240,15+N,240-t);}
if(A1[W]!=0){ 

 teta=A2[W]/A1[W]; 
 teta=atan(teta);

teta=teta*90/M_PI;}
putpixel(15+W,330-teta,14); 

 t=W/M;
t=a[t]*p;
if(t>219)t=219;
if(t<-219)t=-219;
N=(W+1)/M; 

 N=a[N]*p;
if(N>219)N=219;
if(N<-219)N=-219;
setcolor(11); 

 line(15+W,240-N,16+W,240-t);
///////////////////////////
setcolor(8); 

 line(220,460,220,20); 
 t=A2[w]*p; 
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W=w*M;
for(N=W;N<((w+1)*M);N++){

setcolor(0); 
 line(220+N,460,220+N,20); 
 if(t>219)t=219;

if(t<-219)t=-219;
setcolor(9); 

 line(220+N,240,220+N,240-t);}
t=W/M;
t=a[t]*p;
if(t>219)t=219;
if(t<-219)t=-219;
N=(W+1)/M; 

 N=a[N]*p;
if(N>219)N=219;
if(N<-219)N=-219;
setcolor(11); 

 line(220+W,240-N,221+W,240-t);
///////////////////////////
setcolor(8); 

 line(425,460,425,20); 
 t=A1[w]*p; 
 W=w*M;

for(N=W;N<((w+1)*M);N++){
setcolor(0); 

 line(425+N,460,425+N,20); 
 if(t>219)t=219;

if(t<-219)t=-219;
setcolor(9); 

 line(425+N,240,425+N,240-t);}
t=W/M;
t=a[t]*p;
if(t>219)t=219;
if(t<-219)t=-219;
N=(W+1)/M; 

 N=a[N]*p;
if(N>219)N=219;
if(N<-219)N=-219;
setcolor(11); 

 line(425+W,240-N,426+W,240-t);
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}/////////////////////////////////////////////
if(kbhit()){

sw=getch();
switch(sw){

case 'H': p=p*2; 
   goto again;

case 'P': p=p/2; 
   goto again;

case 's': Fl=0; 
   goto again;

case 'q': fclose(stream);
  fclose(bin);
  return;

case 'Q': fclose(stream);
  fclose(bin);
  return;

default :
goto again;

}          }
}
}
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+� ��� ]MATLAB��� . C,5�+� FFT� �G C����� G� ���4���- 
��M45� �.

clear;
%t=0:pi/20:2*pi;
%x=sin(t);
x=[ones(1,25),zeros(1,25),ones(1,25),zeros(1,25)];
X=fft(x);
Len=length(x);
%x(n)*exp(-j*2*pi*(k-1)*(n-1)/N), 1 <= k <= N
N=Len;
for i=1: Len
    Yr(i)=0;Yi(i)=0; 
    for n=1:N 
        Yr(i)=Yr(i)+x(n).*cos(2*pi*(i-1)*(n-1)/N); 

Yi(i)=Yi(i){x(n).*sin(2*pi*(i-1)*(n-1)/N); 
end

end
figure(1 ),bar(x);
figure(2 ),bar(abs(Yr-i*Yi));
figure(3 ),bar(Yi);
figure(4 ),bar(Yr);

Figure 3Figure 4
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Figure 2Figure 1


