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Design of LVDS high speed serial communication scheme
based on DSP and FPGA
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Abstract: Electric power electronic device is widely used in power system, and in the process of design of power
electronic drive device, because it is not only to carry out high-speed operation, but also to carry on the fast processing
of high frequency signal. Therefore, the combination of DSP and FPGA is usually used. In the design process, the
communication problem of DSP and FPGA has been a focus of research. In this paper, a serial communication scheme is
proposed, which is based on SPI (LVDS), FPGA (10) and SelectlO (XC6SLX9). The DSP module is configured with
SPI (TMFS28335). The scheme has the advantages of high speed of communication, strong anti-interference ability,

FPGA and DSP can be separated.
Keywords: DSP; FPGA;SPI; LVDS
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void spi_init( )

{

SpiaRegs. SPICRR. all=0x000F;
SpiaRegs. SPICTL. all=0x0006;
SpiaRegs. SPIBRR=0x007F;
SpiaRegs. SPICRR. all=0x009F;
SpiaRegs. SPIPRI. bit. FREE=1;

}
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void spi_fifo_init( )

{

SpiaRegs. SPIFFTX. all=0xE040;
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SpiaRegs. SPIFFRX. all=0x204f;
SpiaRegs. SPIFFCT. all=0x0;
}
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void main(void)

{

Unitl6 sdata; /] %W

Unitl6 rdata; /R B s

spi_fifo_init( )5 //#IhH4L SPT FIFO
spi_init( ); // ¥tk SPT

sdata=0xXXXX; / /3% B AR EHE W IR B
for(; 3)
{
spi_xmit(sdata); //SPl &% % &
while(SpiaRegs. SPIFFRX. bit. REFFST! =1)
/ /SRR
rdata=SpiaRegs. SPIRXBUF;
if(rdatal =sdata)error( );
sdata+ +;/ /K2 BHE
}
/AT 4 SR Hh T I 55 AR Y
void delay_loop( )
{
long I
for(i=0;1<C1000000;i+-+){ }
}
void error(void)
{
asm(“ESTOPO”) / /#5157 B P45 1k
for(; 5);
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timescale Ins/Ins

module spi_receiver

(

[/ &R ES
input clk,
input rst_n,
//DSP SPI #1115 %

input Spi_cs,
input spi_sck,
input Spl_mosi,

input SPI_miso,

)
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reg  [3:0] rxd_cnt;

reg  [7:0] rxd_data_r;

always(@ (posedge clk or negedge rst_in)

begin
if(mcu_read_flag)
begin
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rxd_cnt<<=rxd_cnt+1bl;
end
else
begin
rxd_cnt<=rxd_cnt;
rxd_data_r<=rxd_data_r;
end
end
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P AARYE rxt_ent PITTECR I, 124 mcu_read_flag
TCRUT Bt R A2

5 MEXRERREIE

AV Ry T I UE I 15 5 58 ) IE A 1 A RO
{8l HDL {7 B 4% {2 modelsim X3 (5 2 S 64T 1 47 152
¥, F verilog iIEEHWE T 3 M A/D S, DSP
Bl KRR FPGA B B2t , o A/D it
RALPIMR L5 K 3% 45 DSP /)45 F A/D {55 ; DSP %4
KA R DSP [ FPGA & %548 FPGA B4
BB A FPGA 210k DSP % % o ok 9 %t . [
6 1 7 435020 DSP il & 3% 455 A DSP 54k $2 o B vy
WARI P T E .

Kl 6 DSP $uffi A sk Bt e 01 5

Bl 7 FPGA Bl ot e (5 1

I e H PR AT LA i 507 s 28l 1
DSP 5 FPGA $dli )3 ORI A% T LS AT 350830 3 1Y)

PRI, I REE 4 B — a2 1 D54 3R R A T A s 50 2 1) — TR
KX, AT TE A0 R K, AT DL A T A Ul k%
i

6 45 B
ASCHEM T —FP R FH SPI Wi S2 B DSP #il FPGA 1Yy
. 182

B SelectIO 2243 10 BT R BT E . Wi 72 L PR

FAPREE A L AR 93k LA B LS, B UE T i T LAIE

iff 2 50 BB 19 R AT 38 A5 A AR = T B 1T R SR

W AR A DSP + FPGA RNV 6 1 R de it T

—MEE B TEENSE TR,

S 2 3k

(1] WU3PY. PhlEde. DSP+FPGA £ AR[J]. BFH AR,
2007(2) . 18-21.

(2] @®tg.XE, i M. 2T FPGA+DSP [ 3 Lo
FG RGBT SEB0T]. BFlaEHER, 2011,
34(1):69-73.

(3] R miE4e. whBE. JET DSP 1 FPGA (%54 i {5
S SR0T]. B IEHR . 2009,32(1) : 31-35.

[4] BURTON G. 16 -Channel DDR LVDS interface with
Per-channel alignment [ Z ].  America; Xilinx

Inc,2006

(5] A% R E S, T4V %, 35T FPGA ) LVDS &
iién/\%ﬂf“ﬁﬁ[]]. 16T B 3k X3, 2010(5) ;
94-96.

(6]  XUBN, =N . 7k A, 45, TMS320F28335 DSP J5
PRI R AR IM . AT b Ui 28 R K 2= R
., 2011.

(7] AREEE. 8 G 55 BT BIEN SPI RS2 5]
ZPISREMFLI] o7& 584, 2012,
26(4); 312-319.

(8]  RHE . FJEE, Wk S AR RE RGN
S, IEMUERSER . 2011, 32(4) : 903-912.

(9] 4%, 5EM. FT FPGA f)E# Viterbi 13545 J .

| 1 B 0 R, 2011, 30(8) : 63-65.

M, T ik HE Y. FPGA il #1545 &

FeEIM . dbat 7 ok H AL, 2014,

L 55 5K R FPGA Hhoitya) s 1/ O wFsE LT

[ 1 B - R, 2005,24(6) ¢ 49-51,

ik, 225, FPGA R b kT ], Bl

U447 ,2014,28(5) :560-565.

[13] 22K3FH .7 R BP0 4. BT FPGA 5 DSP (115 %€
Wit E A E RS T]. BFEE A, 2015,
38(7):106-109.

[14] EW% kB, ZF.5%. BEEE FPGA 115819 ik

FESFIE 7y Btk i ik [T, AU R4, 2014,

35(6):1209-1216.

R, BETIRASHLITER CAN B&i@(En FPGA 52

BT EAMRE IR AR, 2015,34(3) 64 -68.

EE T

XIEHG, 1961 4F AR g, B A S0, RS 5 Il
H O H TR R R A R G R S AR

BRIESE, 1989 4 AL AL WIS A= L IS 7 1] Ry 428 B
HHTH.
E-mail ; swjtuqust@163. com

BIRR 1975 4 AR P W57 16 S g 1.

[10]
[11]
[12]

[15]



