
��

��������	
��
������������

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

�
�������

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

��

����� NSC87-2213-E-009-030 

���	� 86/8/1 - 87/7/30 


��
�
���

 �������������� 

 

 

����� �����������

�	
��
����
������

�
���
���
�� !"#$%&

&

'()*+,-./�01234'

�56�������789:;���

�������$����������

<=�������
����>?@


AB���CDEFGHIJK$���

CDLM0���NO+>?
PQ
R

S
TUVWXYZ2[\;]^$_<

-./�;`4+abc;GH$���

����defg���h���CD;

i�jklPQ,ALM�������

fmK���Vno�pJhq;rd$

-.st0���
uv�
wx�Vy

z�{|�������;���$78

}~�� ��� ����������;a

F������U;���q%<�_E

|���; ��� ������ �%$'���

�p��,-.����{|���;�

��q$��,-.�� ���	
�� �� 

!"#B 
	
	�� ; �����������	


��%H� !B7�012 ��� ��

��������$���	
�� p�;��8

�0-.;����)��$�����

�����;K(�������D�%

<uv�; ��� �Bwx��yz�; ���

�$( ¡;¢£<�)�12¤��B

¥K(��;����������Ak

¦¤��;����,§¨©ª��«

¬$&

 

!��  (Keywords: FPGA, pipelined, 

multiprocessor, one-sided crossbar switch, 

throughput, Verilog) 

          

In this project, we propose a pipelined 

one-sided crossbar switch for a single-chip 

multiprocessor system. A pipelined interface 

for each processor is the main part of our 

proposed structure, which controls the five 

phases of our pipelined protocol: arbitration, 

request, snoop, response, and data. We 

compare the throughput of the four one-sided 

crossbar switches: the pipelined, traditional, 

modified, and ripple K one-sided crossbar 

switches. Experimental results show that the 

maximum throughput (the corresponding 

waiting time) of the 8×8 pipelined one-sided 

crossbar switch is about 4.8 times higher (0.55 

times lower) than those of the other three one-

sided crossbar switches. We also evaluate the 

waiting time of these four switches under 

random faults. In addition, we have described 

and implemented a 4×4 pipelined one-sided 

crossbar switch using Verilog HDL and Xilinx 

FPGAs, respectively. The cost-effectiveness 

(in terms of throughput/area) of our pipelined 

one-sided crossbar switch is 3.5 times higher 

than that of the traditional one-sided crossbar 

switch and 2.8 times higher than that of the 

other two switches. The contribution of this 

work is designing a high throughput and cost-

effective pipelined one-sided crossbar switch 



��

to match high performance multiprocessors 

and to eliminate performance bottleneck. 
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