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����  ABSTRACT   ���� 

 

In this paper, we examine a practical method for pressing Linear Frequency 

Modulation (LFM) signal on existing Additive White Gaussian Noise (AWGN) by Digital 

Matched Filter (DMF), according to the Algorism of convolution in time for input signal 

and reference signal (version of signal ) by using circuit FPGA type: Cyclone II 

EP2C70F896C6 from ALTERA company and putting on Development Education -II 

Board (DE2-70) for many deferent values of SNR  on the input of digital filters. Deferent 

digital matched filter algorism digital convolution in time domain between input samples 

and impulse response samples in filters present  a shift version of saved matched signal of 

send-signal, saving of send-signal one time if the law of liner modulation is constant, 

whereas it saves every sent pulse of radar pulses if the law of liner modulation is variable 

from one pulse to another, for increasing resistance to jamming when constant law of liner 

modulation is detected. For every sampling of input signal, this algorism presents the 

addition of the  immediate  multiplication between input samples and impulse response 

samples of filter. The results of filter processing use digital oscilloscope of input and 

output signals for many deferent values of SNR . 

  

 

 
Keywords: Digital Matched Filter, Linear Frequency Modulation 

 

 

 

 

   

 
    

                                                 
*
 Assistant Professor, Department of Communications and Electronic Engineering, Faculty of 

Mechanical and Electrical Engineering, Tishreen University, Lattakia, Syria. 
**

 Associate  Professor, Department of Communications and Electronic Engineering, Faculty of 

Electrical Engineering, Al-Assad Academy, Aleppo, Syria. 



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

11 

�����:  
�	��� 4-���� ��'�

 �	���

  ��&
��

Digital Matched Filtering   �& D
���*
 �!
�,� -��  �
� ����

	3 �.	-3

 �	�
-
�

 D]�����

 �	���

 �	�)�
��
 (�3�

 ����

 ���,	 Q��&
��

 ��'�

 ����,
 
!��	
 ,
��F 
:�
-
��
 �	���#
 D�%C
��

 4�@ --3	 ����

 
��G�
-
�

 �& GL-�
�� J��

 �����G)		��

 ��-'GR�	�

 �'- ������

G����	
 ���	 �̂ [1].  
4�C�  4�	

 �	�&
��

 �	�'�

 D�3���



 D�	��� � D�	��� 2� ���	^ � �	%��

 � �	-,�

 � �	���

 � �	���

  �	�'�

 �!
�,�

 �!����
 ����' �S
�� ��� (FPGA) �S
��

 P�� G�	�����
/
 �S
�-

 2� D����� 2� �	��
- ����� 
A��� ���  �	����

 �	]�

 2� ����!� �S	� ��� ��)�� ��	�C �S
�- 2� 2���	(Logic Cells) 2�����  �	�� ��

b]' 2� �-��  1�� 2�D (D-type  Flip-Flop)  �.� �	���� D��
�� 2� �����

�AND � XOR  �OR.  
V

 �3	�� c2� (FPGA)  �� ��-����

(EP2C70F896C6)  ��S�� 2� ���(Cyclone II)  T���� 2�

 ����(ALTERA) [10] :�K�
)	� 4�@ 2��  
1( ) ��� H��3�70000. d����� d�C�� (  
2( ��) A�896D���� �	C�� �!� ( �e-�.  
3( (��� J
@ 2� �.�@) ��� 2� �.�# �!����
 ����' [10].  

4(  ��3 ��,

 --��100MHz.  
  

H�
�F5� ���	
 ���F5:  
 4-���� �	��

 �-�,�

 D
���*
 �.	-3

 D
�
-
�

 �&
����	
 I�&	
 �
C  D
����)LFMG�����  �	-,�



H���

 �H �S��.

 )	���

 BPCM  (&�)	��� �����G�����  �	-,�

H���

 �H  �S��.

 )	���

BPCM  ��]� (&�
M �-��' D
� ��� (���	 �̂  ��	��1. >>∆= fB Sτ )		��

 ��-' � J��

 L-� -	)	 ���
� �0
�	
 � J��	��, �F

G����	
 ������.  
 D�	�)�
�� 4�	

 4-����� �	�'� �!
�,:�%���� �	�)�
����

 ���)

 ��!�

 �& ��'�

 G �	�)�
����

 

H--��

 ��!�

 �& ��'�

G �	�)�
�� FFT .���	 �̂  
 ���,� �	�)�
����

  ��'�

 H-�,

���)

 ��!�

 �&   �	,!��

 ����*
 � ��-

 ����� 2	�

 2� D�	�)�
��



�,	��  �

�	��,  A
�
 ��	�3

 2�)

 2�� ��,� ���3/ �����  ",� P�K� �C��

 �	���#
 �	��	�

 D�'],


.�	�)�
��

  
  


��� ���	
 KB

&L�:  
1
�� .���	
 �  

 ���� �����
� 4	�C�
DMF  ����*LFM :�	
��

 D�	!���

� D
�-#
 4
-���
 4�  
1-  b��3PC.  

 �	��� -��� 4	�,��DE2-70 [4]  �3	�� H�3	[10]Cyclone II EP2C70F896C6 FPGA  4�C	
 �K	�� ����

��'�

 &
��

�% (&� D�%C
��

 �	
��

:   	���

 --��MHz50 ����

 "��Gscµ6 --�G



���&
�� ��'� ���� 4	�C  4
-�����FPGA ���

 H--��

 �	-,�

 ����� ���
                                      -�3�G \	�� ��@ 

12 

 (�	,!��

 ����*
 ���)D��	,

300 H--��

 J
�3�/
 ��	'GMHz10G ���

 ����60G  �
� ����*
 ���� ����
:����

 ��- ��� $	!�

 ����1/8 , 5/1 , 4/1 , 3/1 , 2/1 , 1/1=INPSNR  �:�!
�,�
�� ���

 ����  

 dBdB
SNR

SNR

INP

OUT 1860log10}{ ==.  

2-  1�� 2� ��'� ����� 4�
�GDS-1152A.  
3-  4	�C�

 �S	�Quartus II 6.0 .�	%��

� 4	�C�

 � ����3�

 ��3�� �&  
4-  �!���

 ��
VHDL  [5].  

2 . ���N

�"�&	
 ���
	
 )���	
 	
 ���D�	
 K�� /&�� ���N	
 #���	
 ����	��	
 ��(��
:  
�	.�� 2��	  ����� ��-

H-�,

 ���
��  2	�-��,�� 2	������(I, Q) �	
��

 �	��	�

 �'],

 (&�[2]:  

     (1)    (n))()( QI jSnSnS +=  

 ��@*
���� ) �	,!��

����*
 ����(  �K& �F����� � ��-

 ����* ����
�� �	��) K�	.�� 2��	� H-�,

 ���
�� 
��	@  2	�-��,�� 2	������(I, Q) �	
��

 �	��	�

 �'],

 (&� [2]:  

  

  (2)         (n))()( QI jHnHnH −=  

 �	.�� 2��	� ����

 ���!��
 H-�,

 ���
�� (&�  �����

 ���)

 ��!�

 �& ��	
��

 �	��	�

 �'],
� [2]:  

                                                                 )}(Im{)}(Re{

(3)                                           )}()()( )({

)}()-()()({

)}()(}.{ )-()({ )}().({)(

1

0

1

0

1

0

1

0

nYnY

nHmnSnHmnSj

nHmnSnHmnS

njHnHmnjSmnSnHmnSnY

QIIQ

M

m

QQII

M

m

QIQI

M

m

M

m

+=

=−−−+

++−=

=−+−=−=

∑

∑

∑∑

−

=

−

=

−

=

−

=

  

��	��  �����
 ���!��/
��'�

 ��&
��

 :�	
��

 �'],

 (&� ��,�  
  

(4)               )}]([Im{)}]([Re{ )( 22
nYnYnY +=  

  

 ��,��	'� ��	�3

 4��

)}(Re{ nY :�	
��

 �'],

 (&�  

                 

(5)            )()()().()().(

)}().()().({)}(Re{

1

0

1

0

1

0

nYnYmnSmHmnSmH

mnSmHmnSmHnY

QQIIQ

M

m

QI

M

m

I

QQI

M

m

I

+=−+−=

=−+−=

∑∑

∑

−

=

−

=

−

=

  

��	' ��@ ��	��

 4��

)}(Im{ nY :�	
��

 �'],

 (&� ��,�&  



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

13 

                (6)          )()()().()().(

)}().()().({ )}(Im{

1

0

1

0

1

0

nYnYmnSmHmnSmH

mnSmHmnSmHnY

QIIQI

M

m

QQ

M

m

I

IQQ

M

m

I

−=−−−=

=−−−=

∑∑

∑

−

=

−

=

−

=  

:2@ Q	3  
=)(nY  �!	��
 H-�,

 T��

��

 .�	,!��

 ����*
� ��-

 ����* ���)

  
= )(nY �����

 ��	�

 (�-��)  �!	��
��

  )

.�	,!��

 ����*
� ��-

 ����* ���  
=)(Re nY  �!	��
 ��	�3

 4��

��

 .�	,!��

 ����*
� ��-

 ����* ���)

  
=)(Im nY  �!	��
 ��	��

 4��

��

 .�	,!��

 ����*
� ��-

 ����* ���)

  
=)( mnS I −  D��	�cos .��-

 ����*  
=)( mnSQ −  D��	�sin .��-

 ����*  
=)(mH I  D��	�cos 
�	,!��

 ����E.  
=)(mH Q  D��	�sin �	,!��

 ����E
.  
=M  D��	,

 --�)�	,!��

 ����*
 ���(.  

2	�	  ���

 (1) ����	�)�
��� ��

)}({ nYII* ���D
� �	,!��

 ����*
� ��-

 � D��	� --� )

���( 
M 2��	 ��	��

 R%��GO���� D�����  D�	�)�
����

 L��#
 ���3��K )}(),(),({ nYnYnY QIIQQQ �& �%���)
���� �	�)�
�� �	%��� �
���

 P .(�-3
�  

  

 
	
 #1� ��
(1):  ���N

�"�&	
 ���N	
} )({ nYII$
��7 	
#�&� ����
�	
 $
��7
� #"� M.  



���&
�� ��'� ���� 4	�C  4
-�����FPGA ���

 H--��

 �	-,�

 ����� ���
                                      -�3�G \	�� ��@ 

14 

 ���	 ���

(2) ����
 ��
�-

� Q3�

 O
�!� ���� DMF [3]  �!
 2�3
� J�%�

 �	�)�
�� �- }Y(n){ 
��'� --�� ���� 2� 2��� ���DDFS � �	���
 ����LFM $	!�

 ����* �S
��� p�� ��'�  ���� -
�� � 

DPNG   $	!� �	���
@ ��&
�� ��'� ���� �  ��!� "	�DMF  �	�)�
�����

  ���)

 ��!�

 �& ��'�


 ��� ���,�60  ��3��DAC �� 8bit  �C�� b��3�PC  ���
DE2-70  ��� USB�3	�� �& 4	�C�

 2�3
 
[4]  FPGA 4'�

 D
� Cyclone II EP2C70F896C6  ��'� ����� 4�
� �GDS-1152A  ���USB  ����@ ��#

 ���� T�� � ��- D
����DMF  D/�3
 ���)

 ��!�

 �&SNRINP �%����

G ����� �!
 2� �%� Q3�

 
��LFM 
 ���� �DMF D�%C
��

 D
� 

 �--3�P��-@.  
  

  
 ��
 #1�	
:(2)  �
�	 ��

�	
� ���	
 Q

�% &&"�DMF.  

  
������	
� -B���	
  

3 U1 . $
��% ��.!
��LFM:  
=  ��� �!
�,�



--�� �����

 IF  :MHzf IF 6=.  
= �	-,�

 1��: LFM r'���� �@ -	
)��.  
= H--��

 J
�3�/
 ��	':MHzff IF 105 =±=∆.  
=  	���

 --��:scTMHzf SAMSAM µ02.0,50 ==.  
= ����

 "�� :���

 ��'scS µτ 6=.  
= D��	,

 --�(�	,!��

 ����*
 ���):30002.0/6/ === SAMS TM τ.  
= :���

 -,� ����

 "��scfCOM µτ 1.0/1 =∆=  d���� ��� 
-3
�

  ���

 "�,: 

scCH µτ 1.0=.  
= D����

 ��-:scT µ100=.  
= : ����

 --�601.0/6/ === CHSN ττ.  
= �	-,�

 ���� H--��

:KHzNff 6.16660/10000/ ==∆=δ.  
= ����*
 �-��':606*10. ==∆= SfB τ.  



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

15 

= ���

 ����: 60/ === COMSCOM BK ττ.  
= :����8/1,5/1,4/1,3/1,2/1,1/1=INPSNR.  
3 U2.  ��.!
��DMF.  
=  :��-

 ����* �!
�,�

 ���� ���8bit .�3	3C 
-
-�@ �.��  
= ��-����

 �	�'�

 b�
��

 --�: 300 b���9x9 bit.  
=  ���

 D
� �	��%�

 �3
)*
 D]!�� --�8bit  :2x300SR 
 ���

 �
�3(3)  �3x300SR  �
�3

 ���

(4).  

=   ��! -3
�V� 300  ��- 16bit �� -3
� T��� 27bit.  
= ��� � �	��	� D�	��� �C���) �%���� �	� AND,NOT,XOR .(L��@�  
=  ���
� �,�RAM  ��-����

10KB.    
= 

 �!�-���� 300.  
=  ��-

 D�	�,� (&-� ����)8bit  ��20nsc:(  

8x50x1000000/(8x1024x1024)=48 MBPRS. 
=  2�
)��� ��� J	
���	-,�

 2���' b�3 �!
�,�

 �	�)�
��
 ���� ��  � 
 �	,!��

 ����E.  
=  �!
�,�

 ����300  2�) �]� L��@� �	�3�� �3
)� D�	����  �! � b�� �	���20nsc H���	 
���  

15 ��	��  �	��	� �	���(  �! � b��) �	��. �]� @-�� 4
-���
 �]� 2� A
��  �!� b��)�	)
���

 �!
�,�

  V

300 ���� �	�'� ��	�8bit  )
ٕ�� L��@ D�	���� 4	���� ��� � �3
{  	���

 D����
 -3
� ��- �]� -3
� 220nsc (

 $
�,��
 ���� D���� --�� �-�,	 
���15.0GHz  ��	�3

 2�)

 �]� �!
�,�

 �	��� 2��� A
�
ON-LINE.  
= �	�&
��

 �!
�,�

 ��� ����:  

dBBdBKBSNRSNRK MFINPOUTMF 1860log10log10)(/ ===⇒==  
 �	�)�
����

  ���

 ��� ��	�� ��'�

(3) (���) D��	� --,�
E �����	,!��

 M=300  ����. ����� �
�3




 2���' � --��

)D
���
���

 (�	-,��	!�� 4�	 Q	3� 4	' D��	�  �-3
� ��� �	,!��

 ����*
 �3
)*
 D]!�� �&
H(0)…H(299)  ����

 "�� 2�) �]� ����� ���
��Single M  ���

 ����(4)  D
���
���

 ��	��� ����� �
�3



� ���� 2� 4�	 Q	3� (�	-,�

 2���' � --��

) ���� ��	!�� *
 D��	� 4	' ��

 ���� �	,! �3
)*
 D]!�� �&
H(0)…H(299) "�� 2�) �]�   � ����

����E
 ��- ��  ����� ���
��Cycle M ����� D��	� ��|� ���G

 b�3	 ��-,�� ��-

 �����  � �F���� ���� �	,!��

 ����*
 D��	� �	!�� �����
 ����

 "�� �
-��� ��-


��

  2	� ���)

2	����*
  	��� ���� ��  �  .  

=�

� ��-
�� D�	�)�
�� �-,
 ������

 ���

 �]� 2� �	�)�
��

 �	��� �	����� �-��' ��� ��C3�
 T�
 �����@�!
�,�
�� ��� ����� ���  ��336dB .  

  



���&
�� ��'� ���� 4	�C  4
-�����FPGA ���

 H--��

 �	-,�

 ����� ���
                                      -�3�G \	�� ��@ 

16 

 
	
#1� ��
 (3):  ���N

�"�&	
  ���
	
��  ���N	
 #���	
  �
��	DMF #�&	
 �
C M=300 �

��

��	
 ����X $
��% �	��	  

  
	
#1� ��
 (4):  ���N

�"�&	
 ���
	
 ���N	
 #���	
 ��   �
��	DMF  #�&	
 �
CM=300 �

��

��	
 $
�'�� $
��% �	��	  �(�� ��

�(�� /	%  

  
  
  



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

17 

3 U3 ..�����	
 -B���	
  


 ����
ٕ� ��-

 ����* ���)

 ��!�

 �& �����
 ���,

 4	�C�

 $S��� T�� 1�� 2� ��'� ����� 4�
� 4
-�����

GDS=1152A  ���

 ��� ��	��(5)  2�-�

 �	.��$	!�  �	-,� �
�3
 ��� H--��-	
)�� 2���' (&�  F3]� Q	3
��F� ��	' A��	 �K
��� 2@ � T��

 ����� ��� �	���  .  

  
	
#1� ��
 :(5)   �
�	 [
"	
� #"�	
 $
��%DMF 	 �	��-��( ���� ��
N�� #���� ������  

  
 ���

 ���(6)  �����
 T��

 ����� � ��-

 ����� 2	��$	!�

 �	.�� 2�-� �	-,� �
�3
  ��� H--�� (&�

r'���� 2���' �

 �����  ��� �	��� F3]� Q	3 . �����

 �
�3

 �& ��� ��F� ��	' A��	 �K
��� 2@ � T�  
.  
  

  
	
#1� ��
 :(6)   �
�	 [
"	
� #"�	
 $
��%DMF <����� #���� ������ -��( ���� �	��	  

  
 ���

 ���(7) 

 ����� � ��-

 ����� 2	�� �����
 T��  � $	!�

 �	.��  ���,�1/1=INPSNR  �
�3


�	-,�  ��� H--��-	
)�� 2���' (&� ����� ��� �	��� F3]� Q	3 �K
��� "�%��
  � T��

  $	!�

 �	.��  �.  
  



���&
�� ��'� ���� 4	�C  4
-�����FPGA ���

 H--��

 �	-,�

 ����� ���
                                      -�3�G \	�� ��@ 

18 

  
	
#1� ��
(7):   �
�	 [
"	
� #"�	
 $
��%DMF 	  �	��SNR INP =1/1  

  
 ���

 ���(8)  �����
 T��

 ����� � ��-

 ����� 2	��  � $	!�

 �	.��  ���,�2/1=INPSNR  �
�3


�	-,� -	
)�� 2���' (&� ��� H--��  �	��� F3]� Q	3 $	!�

 �	.��  � �K
��� "�%��
  � T��

 ����� ���
.�����

 �
�3

  � ������  

  

  
	
#1� ��
 :(8)   �
�	 [
"	
� #"�	
 $
��%DMF 	�	�� SNR INP =1/2  

  
 ���

 ���(8)  �����
 T��

 ����� � ��-

 ����� 2	��  � $	!�

 �	.��  ���,�3/1=INPSNR  �
�3


�	-,� -	
)�� 2���' (&� ��� H--��  �	��� F3]� Q	3 $	!�

 �	.��  � �K
��� "�%��
  � T��

 ����� ���
�����

 �
�3

  � ������.  

 



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

19 

  
	
#1� ��
 (9)   �
�	 [
"	
� #"�	
 $
��%DMF 	�	�� SNR INP =1/3  

  
 ���

 ���(10)  �����
 T��

 ����� � ��-

 ����� 2	��  � $	!�

 �	.��  ���,�4/1=INPSNR  �
�3


�	-,� -	
)�� 2���' (&� ��� H--��  �	��� F3]� Q	3 $	!�

 �	.��  � �K
��� "�%��
  � T��

 ����� ���
.�����

 �
�3

  � ������  

  

  

  
	
#1� ��
 :(10)   �
�	 [
"	
� #"�	
 $
��%DMF 	  �	��SNR INP =1/4  

  
 ���

 ���(11)  �����
 T��

 ����� � ��-

 ����� 2	��  � $	!�

 �	.��  ���,�5/1=INPSNR  �
�3


�	-,� -	
)�� 2���' (&� ��� H--�� �	��� F3]� Q	3  $	!�

 �	.��  � �K
��� "�%��
  � T��

 ����� ���
.�����

 �
�3

  � ������  

  

  



���&
�� ��'� ���� 4	�C  4
-�����FPGA ���

 H--��

 �	-,�

 ����� ���
                                      -�3�G \	�� ��@ 

20 

  
	
#1� ��
 :(11)   �
�	 [
"	
� #"�	
 $
��%DMF 	  �	��SNR INP =1/5.  

  
 ���

 ���(12)  �����
 T��

 ����� � ��-

 ����� 2	��  � $	!�

 �	.��  ���,�8/1=INPSNR  �
�3


�	-,� -	
)�� 2���' (&� ��� H--��  �	��� F3]� Q	3 $	!�

 �	.��  � �K
��� "�%��
  � T��

 ����� ���
.�����

 �
�3

  � ������  

.  
  

  
	
#1� ��
 :(12)   �
�	 [
"	
� #"�	
 $
��%DMF 	  �	��SNR INP =1/8  

  
���!��	
� ��������A
:  

 �����

 ����#
 ��� ��	��

 �	��,

 $S���

 �]� 2�(5….12)  F3]� ��� ����*
 ��� �	��� (	�3�
'�

 ����

 p��3	 �� 
�� � ����

 T�� ����� �!
�,�
 rC��

 ��&
��

 ��LFM  ��

 �	�)�
�� �]� 2�

 T��

 ����� ���� "�%��
 F3]� A
�� � (����*
 ����) �	,!��

 ����*
 D��	� � ��-

 ����� D��	� 2	� ��'�


 "�%��
  �INPSNR  ���� 2�
 � �	������ ������
  D/�3
 ����*
 �!
�,�SNR=1/8<<1  A
� � 2��� ��-��

 �	S�K� �F�3�� �	^ ����

 ��- ��� ����*
�	���  ����

 T�� ��� 2��� 2� ��3 
-! �3�
� ����*
@ �!



 2	��� �,��! ��!��  ��,

) -�!�

 �	�-�K

 436) --,

 (1 (2014   Tishreen University Journal. Eng. Sciences Series 

21 

SNR=1/8  H�

 ��&
��

 �	���

 �	��� b��� A
�� (�3	 ����
�,� ��� �! �	�&
��� 
-�� b����	 ����*
 �-��'  
BdBK MF log10)( =G  ����*
 �-��' �-�	)�

SfB τ.∆=  ���  �-�	) �]� 2�H--��

 J
�3�/
)( f∆  �-�	) �@
����

 "��)( Sτ  ��� ���� �-�	) 2��	�!
�,�

  2� O��@ J��F �& ����*
 r]���
� �	�&
��

SNR<1/8 ،

M	���

 �,���� �-�	) 4�� ��� ,� 2���' 4
-���
 �]� 2�.L��@ �
� ���� 2� �	��� ��� H--�� �	-   
  

:*�

�	
  
1-И.Корнеев, к.т.н., А. Гришин ЭЛЕКТРОНИКА: Наука, Технология, Бизнес 2/2008. 

2-КУЗЬМИН С. 3. Цифровая радиолокация.Введение в теорию. Издательство 1Щ, 2000 - 

428 с. 

3- Introduction to matched filters John C. Bancroft CREWES Research Report . Volume 14 (2002). 

4-COFFMAN K., 2000- Real World FPGA Design With Verilog. Prentice Hall, USA, 290. 

5- Huang, N. E., Z. Shen, S. R. Long, M. C. Wu, H. H. Shih, Q. 

6- Zheng, N.-C. Yen, С. C. Tung, and H. H. Liu, 1998: The empirical mode decomposition and the 

Hilbert spectrum for nonlinear and non-stationary time series analysis. Proc. R. Soc. London, 

Ser. A, 454, 903-995. 

7- GOLDBERG B., 1999- Digital Frequency Synthesis Demystified, LLH Technology Publishing, 

united states, 334. 

8-www.chip-news.ru 

9- www.radio.ru 

10-www.altera.com. 

 


