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Evolution of implementation technologies

� ���������	
�����
���
�

� �	������
�������	
������� ���	�	������������
���
�

� � ��	
 �����	���	�
�� �! 


�  ������ � �"�	�
�� ����#������
�����$
�����
�%�
�

�  �& 
����� #�	�� �& 


�  ������ � �"�	����	�����$
���%�
��
�

� �	�
���	
�'��'�	����'����#	�� ���	����	�$��	�
���

�����##����������	(�(��#�����$#�����	� ��������
���	�	������

Xilinx FPGAs - 2

Gate Array Technology (IBM - 1970s)
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Field-Programmable Gate Arrays
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Enabling Technology
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Programming Technologies
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Tradeoffs in FPGAs
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IOB IOB IOB IOB

CLB CLB
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Wiring Channels

Xilinx Programmable Gate Arrays
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The Virtex CLB
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Details of One Virtex Slice

Xilinx FPGAs - 11

Implements any Two 4-input Functions

4-input 
function

3-input 
function;

registered
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Implements any 5-input Function

5-input 
function
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Implement Some Larger Functions

e.g. 9-input 
parity
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Two Slices: Any 6-input Function

6-input 
function

from 
other 
slice
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Two Slices: Implement some larger functions

e.g. 19-input 
parity

from 
other 
slice
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Fast Carry Chain: Add two bits per slice

Sum(a,b,cin)

Carry(a,b,cin)

a
b

cin
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Lookup Tables used as memory (16 x 2)
[ Distributed Memory ]
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Lookup Tables used as memory (32 x 1)
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Block RAM

Xilinx FPGAs - 20

Virtex Routing
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Virtex Routing
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Non-Local Routing
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Using the DLL to De-Skew the Clock
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Virtex IOB
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Computer-aided Design
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CAD Tool Path (cont’d)
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Xilinx CAD Tools
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Applications of FPGAs
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