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Design and Implementation of a FPGA Based on Reconfigurable System
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(1. Hunan Provincial Key Laboratory of Embedded Computing & System, Hunan University, Changsha Hunan 410082, China; 2. Dept. of In
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Abstract A new kind of computing system based on reconfigurable computing is described. It is emerging as an altemative to
conventional ASIC and general-purpose processors. Reconfigurable architecture can be postfabrication customized for a wide
class of application to achieve significantly higher performance over general-purpose processors. Firstly introduces system archi-
tectures of reconfigurable system , then presents an example of embedded real-tine control application through which a methods
for designing reconfigurable system is demonstrated.

Key words: Reconfigurable Sysem; FPGA; SoPC

ASIC
- FPGA
ASIC ,
[1]
) 1.1
, (3 , 110
, ASIC , ’
[1] )
1.2
1
FPGA, ,
— FPGA FPGA
: 2 , 1/0 (  ISA PCI )
( SRAM) FPGA ,
1.3
: 2004- 10- 06; : 2005-03-15 ,

(60273075) , ,



1 155.
, , M,, M, 1 2 ,
, PWM : M,
, PWM1 ,
, 1
BRI
1.4 SoPC PWM @
1
. FPGA b ol g
UL A &y I
l PWM2 PWM3
(SoPC)  SoPC DsP R B
[2]
2.2
FPGA : 2
FPGA Altera '
Xilinx SoPC
, SoPC
., Alera SoPC Builder < - >
| Nios | | — TR |
2 < T Avalon :;{E’@z T >
[ CAI\LiéEI | |Flask;i§éli| ||SRA)£T§EI|
|CAﬁ+\iﬁJ| [ Ft;h | | SR{KM |
[ 2 HESEGIBRRE e
' FPGA SRAM
’ ’ Flash, CAN
Avalon FPGA Nios CPU
Altera Nios SoPC
, Excalibur Excalibur FPGA ’ 2 Nics
Al RAM .
tra ’ SDRAM, SOPC Builder P
Hash, PIO JTAG , P
P FPGA '
, P
IP
2.1 Avalon FPGA Nios CPU ,
CAN IP Verilog
, 1P
, ( ) SRAM , SRAM
: ,  FPGA IP
, , SRAM, Avalon
( IP 1
) ) ( PWM) :
, 1 2 PWM
) , : PWM
, 1 2 ' IP Verilog
, ( MOSFET)
( PWM)
1 M, My, Mg MOSFET, Ly, L, module valve_pwm( clk, resetn, avalon_cs, addr,
'R, R, »Ur write, write_data, read, read_data, byte_en, pwm_out)



156-

2006

000,001 010,
011, 100, 101, 110,
addr ,
, Avalon

Verilog :

aways@ ( posedge clk or negedge resetn)
begin
if(  resetn) begin
pwm_registerl < = 32'h0000_0000;
end
else begin
if( avalon_cs&write&! addr[ 2] &' addr[1] &! addr[ 0] & byte_en
[3]) begin
pwm_registerl[ 31:24] < = write_data[ 31: 24] ;
end
else begin
pwm_registerl[ 31:24] <
end
if( avalon_cs&write&! addr[ 2] &' addr[1] &! addr[ 0] & byte_en
[2]) begin
pwm_registerl[ 23:16] <
end
else begin
pwm_registerl[ 23:16] <
end
if( avalon_cs&write&! addr[ 2] &' addr[1] &! addr[ 0] & byte_en
[1]) begin
pwm_registerl[ 15: 8] < = write_data] 15: 8] ;
end
else begin
pwm_registerl[ 15: 8] <
end
if( avalon_cs&write&! addr[ 2] &' addr[1] &! addr[ 0] & byte_en
[0]) begin
pwm_registerl[ 7:0] <

pwm_registerl[ 31: 24] ;

write_data[ 23: 16] ;

pwm_registerl[ 23: 16] ;

pwm_registerl[ 15: 8] ;

write_datal[ 7: 0] ;
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