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Design of dual-port video buffer based on FPGA
TANG Bin
(School of Information ,Guizhou University of Finance and Economics ,Guiyang 550025 ,China)

Abstract: The design of dual-port video buffer based on FPGA and SDRAM is introduced. The user
interfaces are composed of small capacity synchronous FIFO and asynchronous FIFO in series connec-
tion. The SDRAM is accessed in burst mode. The arbitrator uses a modified algorithm to grant the
right to use the bus of SDRAM . The single memory can store the captured data and provide data for
displaying simultaneously. Experimental results indicate when SDRAM works in 71 MHz, there are
no error in the video data transmission. This system is simple and easy to be debugged. By changing
relevant parameters of FIFOs and length of the block, the actual bandwidth of SDRAM can achieve a

high performance.
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Fig. 1 Block diagram of video processing system
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Fig. 2 Diagram of reading or writing timing
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Fig. 3 Diagram of arbitrator circuit



i

578

=]
HH

SRTYIN

529 &

R CRIR SR B0 L 352 V5 AT 55 Ul B AT 55 $00 7
T g o 248 G PR ECHE SR B4R . AT 55 58 USRI
ARG TR AT A S B A Al R — N iE ok
155 R AF R A 0 W AL B Ll AL, 75 )
ki) K — MRS

3.4 FItHE

ST B 1R 2% v g R A R A R
FERE T B % 0 2 G AR 1) 3 W 1 3 A DA
WS E. AR R R

(D322 vh 85 B WP A 3 T V5 92 o s 1)
JAI Tou A1 SDRAM Z G0 o 3 Towo =&
) B ] 00 0 250 4 SDRAM 4 58 K T i 5 2%
h sl 58 R,

(2) k28 W D 4 it ), 8 R 40 PP R 28 1
Y1 b 1] 5 A% 28 5 38 28 104 ) 48 B ) Sy 3 A4 B 4
JE

OFTFAF S WIH BRAT A S 8 . LA 5L
I8 1) SR B At — AT IR 205 5 A R R
[i] o {FL 12 2% vh 2 W] LS8 43 R 4 A0 1 AT BRORT A
I A B () F90 352 HCA A S 2% ol g mT LA A
FHA AN B AT T BT R S 8 s 8] PR A7 00

(DFEZE 2SR AL FIFO Y 75 & FE 22 nh
P FIFO 45 &, WA~ FIFO 25 & 19 % i
W% RO . LS i 54 FIFO 6,
U 2R R B A AR 52 5 RT3 oK H 5 3 R L Se )

BAG, W 54 FIFO 25 % 22 77 %0 DL %5 15
SDRAM 5¢ 5l 8 #l 5 AT 55, 25 it b R T (N +
IO T/ Tow. BEMWKMELG M TARES
AL FR A FIFO R85, ibit 5 2 FIFO %
B KT CNA25 T/ Toa. BEAESFIG R
TR SR AT 55 AT I 2R B B %R T 2N+
25) T/ Twax+ (NFD T/ Tea — N

I JA A SCAR A b 3R 43 B X A 6 S B ik 17 ik
B I R LA GE ph AR AT T . (B
PR B J& XILINXY [ ISE12. 4, J 47 it 4%
SDRAM #y {ij H B & i A #9 & MT48LCS-
M16A2, H T #3505 4R 45 ) 26 3 £ 100
MHz, FPGA % i i) & SPARTAN3 % %1 b 1
XC3S1200E % B . Hods He i3 8k [ 42 (1 64 X< 16
bit #% 3, 7605 B g f o FIFO (1) 58 B [ 2 R 16
£, 5 G rh 28R Rl 2 FIFO 28 5 808 Bl [A] i
RIS FIFO 2535 58 0 Bodls B iy 5 % .
HAx FIFO (1) 25 12 AR 45 52 90 45 5 4 2 Sy B0 e iy
BT, Bk OV7670 fil VGA 40 3I4E R i A
iy AT, TR B B A R AR R Ol 25 MHz,
BIUECHE R Y 640 X 480 A% 3, I Ja SC 56 1 HL 45
mE 1 iR,

PF B RRW T 5 Z w5 . WA
ARl 128 T FIFO 5 /2 0% 45 31F 5% 45 1 004
AL £ R, BN R P FIFO &R

X1 HEEREER
Tab.1 Result of system simulation
CE Atk LR vh i
SDRAM i B
S8 [f 4 FIFO % & /bit [725 FIFO %54/ bit i
B4 FIFO %54 /bit S5 FIFO %48 /bit -
100 MHz 64X 16 6416 B 2% ph 2% i
64X 16 128X 16 [ERZRRUIE S vy
110 MHz 64X 16 64X 16 G IEE
64X 16 128X 16 BEZ% whrgR IE W
100 MHz 64X16 64X 16 B iR
128X 16 128X 16 LR P AR 2
100 MHz 64X 16 128X 16 HE e IE R
64X 16 128X 16 RGP IE R
71 MHz 64X 16 128X 16 &R IER
64X 16 128X 16 BELR ph 2% 1IE W




554 ) 5

WK - HE T FPGA B XU H AL 28 v i B 1t 579

RE 4k 22 4 15 R 0 A s 6 TR R o i L R e
PEREAY T2 B F 2 R 4 FIFO A 25, 0 2 M 1
Jn#s HAE 5 A LLRE AR SDRAM . T A B 8 14 451 2%
MLE A AR RN 640 F7 B, SDRAM T
YEIRZ KT 110 MHz; 4 1325 2% vh 2% (19 45 55
768 F 4 . SDRAM T /B4 R H 3 kK F 71
MHz, P ] LA 4 52 bR 77 22 76 & 4o ke e 1k A
FPGA F A7 0 25 08 5 =22 8] E 4

PR 28 s o R FIFO A% i 125 i e 3l E00 405 1
2t s I 4 B U0 B 1 S /IS 0 BOHE B DL S RE
SDRAM (43 He 32 5 K4 HL ] 76 PPk 28 19 5 3
VA EER L BB A7 i #% SDRAM SEEL T 90 45 21
i 00 S Ao SR A R A L TR B AR 2R 4 A R T RN 3
7 2L o FH P A PRSI A0 AT 1Y) 3 1 T A T 4R R AT LA
AR AR G T AR I B > 25 FIFO %5 i,
FEAK FPGA B I 70 9 U5 0 4 4 5 sl 6 184

FIFO )28 8 0] DL IR SDRAM ) T /E i ifi 42
ARG ENE . N IEAS B B — i 9 R G T
MR BOR AEM B TR EAR -~ EWS
FE.

2% w

‘o

ffi il FPGA 2 e B N [R 4 FIFO fil 2 B34

FIFO 254 F AN i 4% SDRAM #4517 — 4> B

2 £ X W
[1] Z&.TH#X. BEERFGERYS P SDRAM #Hl #0998 ], & & 5 2 7,2006,21(1) .48-51.

[2]

[3]

(4]

[6]

7]

Wang Q.Ding T F. Realization of SDRAM controller in high-speed image storing system [J]. Chinese Journal of
Liquid Crystals and Displays.2006,21(1):48-51. ( in Chinese)

F A K8 F L R A AR BB AT AL BLA W s RG] & s 5 27 ,2011,26(6) . 768-773.
Ji Q Q.Su G D, Xiang S B. Design of LCD display system of embedded neighborhood image parallel computer[ J].
Chinese Journal of Liquid Crystals and Displays,2011,26(6):768-773. (in Chinese)

BRI, EA L, ERKF.BANESEEGAMALN BT ] & &5 25,2012,27(5):697-702.

LvY W,Wang ] L,Cao J T,etal. Design of portable image storage system [J]. Chinese Journal of Liquid Crys-
tals and Displays.2012,27(5):697-702. (in Chinese)

x| Y4 B SL. T FPGA B s i FIFO B33 45 &3 R ,2009,33(9) :52-54.

Liu S H,Chen M Y. Design of high speed and great capacity FIFO based on FPGA [J]. Information Technology »
2009,33(9) :52-54. (in Chinese)

FMR, EXERAF.SOC B AP B BT[], #0T F A4z £ ,2007,6(2) :113-115,

Li Y R,Wang X J,Liang L. P. Researchon SOC bus arbitration algorithm [J]. Microcom puter In formation ,2007 ,6
(2):113-115. (in Chinese)

EoB b XL AT FPGA 38 I s 2 s i et 552 BT ). e dh 5 2 7 .2012,27(1) . 87-88.

Wang M H, Wu X X. Design and realization of general LCD controller base on FPGA [J]. Chinese Journal of
Liquid Crystals and Displays.2012,27(1) :87-88. (in Chinese)

W #, #4 Lk, ##. Xilinx ISE Design Suite 10. X FPGA 7 % 45 g [ M. db 52 . A R MK AL H AR 41, 2008.

Tian G,Xu W B, Hu B. Xilinx ISE design suite 10. X FPGA development guide[ M. Beijing: Post & Telecom
Press, 2008.

YEE B A A (1981 —), I3 W g AR PN Bl B 0, BN Sr i T R g it A sh b r IR WP 58 . E-mail: tangbin54 @

163. com



