3
3
*
¥

% Al BFIER

T BFREFLHHAR
" A KA

SRS SRR

2010 6 17












C2RTL eXCite
FPGA
13 + ”

20

FFT

JPEG
8051

WSN

128 FFT

C2RTL FFT JPEG



ABSTRACT

With the need for rich information ( including vimleaudio, various sensor data
etc.) growing rapidly, and practical applicatiorismireless sensor networks (WSN)in
various fields developing swiftly and violently gtihigh-speed wireless sensor
network system on chip is becoming more and magenir In this paper, during the
design and research for the WSN data processimg \efi introduced the architecture
of *“the processor + accelerators” with the metbhbHdardware/software co-design,
and completed two accelerator modules: FFT and JiBEiGg the C2RTL tools
eXCite. We present an hardware test with an MCU8B5Core and a FPGA-based
128tps FFT accelerator. Compared with the architestof traditional processor only,
the actual execution speed of the new architecsu28 times faster than it. The effect

of acceleration is very apparent.

Keywords Wireless Sensor Network; Data processing chip;ware/software
co-design; C2RTL; FFT; JPEG



WSN (Wireless Sensor Network)

C2RTL C RTL Cto RTL

FFT Fast Fourier Transform Algorithm
JPEG Joint Photographic Experts Group
MATLAB (Matrix Laboratory)

ASIC Application Specific Integrated Circuit
MCU Microprocessor Control Unit

IP Core Intellectual Property

FPGA Field Programmable Gate Array
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main() /* */

{

void  initW(); /* */

void change(); /* */

void  fft(); /* */

void output(); /* */
}

VC++6.0
C
10 1 0.1Hz

A\EE-RICS\H bz s 126 #id b A \CERF#i\Debug\FFT1. exe”

WI1161011=71;
WI117181=189;
WI1171011=66;
W118181=112;
WI1i181011=68;
WI1191081=115;
WL1191011=55;
WI1281[81=118;
WI1281011=49;
WI121181=12@;
WI1211011=43;
W122181=122;
WI1i221011=37;
WI1231[A]1=124;
WI1231011=31;
WI1241081=125;
WI1241011=25;
WI1251[A1=126;
WI1251011=19;
WI12610A1=127;
WI1261011=12;
WI1271081=127;
WI1271011=6;
Prqss Eﬂy_key to continue_
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void change(); /* */

void  fft(); /* */
{
void add(complex,complex,complex *);  /* */
void mul(complex,complex,complex *);  /* */
void sub(complex,complex,complex *);  /* */
}
fft() add() mul() sub()
initw()
C FFT.C hw.c SW.C
4.4.2
hw.c
1 2
~l | =
P | , x[b][1]=temp[1];
H

For(i=0;i<3;i++)/»—HiERHEE =/  //idlog{size_x)/log(2)

{

For(j=0;j<Bj=j+ (1< /»—AERIEE =/ //j<size_x
{

//yx loop_pipeline
For(k=0;k<1;ke+ )/ x— ISR E =/

{

aa[ 0]=x[j+k+1][0]*=W[e][0];
aa[1]=x[j+k+1][1]=M[e][1];
aa[2]=x[j+k+1][0]*4[e][1];
aa[3]=x[1+k+1][1]=W[e][B];

bb[ 8]=({aa[8]-aa[1])>>18;
bb[1]=(aa[2]+aa[3])>>18;

dd[ 8]=x[j+k][0]+bb[0];
dd[1]=x[j+k][1]+bb[1];

2

2. For



=i | 5

1| x[b][1]=temp[1];
H
H
For(i=0;i<3;i++)/*»—RIREHEE =/ //i<log(size_x)/log(2)
{
1=1<<i;
For(j=8;j<8;j=j+ (1<) /»—HRPIEH s //j<size_x
{
ffyx loo ipeline
For(k=8;k<L;k++) /x— IR R E =/
{
e=(k<{<2)>>i;
rui
3. SRAM Register
int
main{}
4

int i,j.k,1,a,b,c,d,e,t;

I Alux array eliminate i
ink aa[h],dd[2],bb[2],cc[2] ,temp[2];

unsigned char start;

flyx channel transform 1 message blocKing read
unsigned char start_i;

Juxk channel transform 2 message blocking write
unsigned char done o;

4.4.3 FFT
hw.c sw.c dos eXCite makefile.vc
hw_gen.exe sw.exe

v E:y1%\hw gen. exe

bcl _meschan.c=885: recv on 1 failed.

: WIEENEEXAT M IAamEE.

hw_gen.exe



WIRDOWS\ systeni2\cad. exe
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WI12410[81=1253
WI1241011=253;
WI1251[81=126;
WI1251011=19;
WI1261[@1=127;

WI1i261011=12;
WI1271081=127;
WI1271011=6;
End testing.
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5.3.2 JPEG C

JPEG
main() /*
{
void  WriteJfifStart(); /*
void  dct(); /*
void scan(); /*Z
void quan(); /*
void encode(); /*
void writeend(); /*
}
void  WritelfifStart(); /*
{
void WriteByteFlag();
void WriteWordFlag();
}
void encode(); /*
{
void write_dc ();
void write_ac ();
}
void write_dc (); /*
{
int  bit_dc();
void writetostream();
}
void write_ac (); /*
{
int  bit_ac();
void writetostream();
}
void writetostream(); /*
{

void write();

}

C
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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