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Implement MPEG 2 High Speed DCT Quantizer Module by FPGA

YELin, YE Yutang,CHENG Zhi-giang, He Yu, Hu Ying-bin, LiuLin, Chen zhenlong
(School of Opto-electronic Information , University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract :A hardware implementation of high speed DCT quantizer module has been desgned. The quanti-
zation theory based on DCT and realized method based on FPGA have been presented. Smulation analys's
and verification results show that the complexity of software and hardware has been smplified efficiently
by taking advantage of parallelism and dynamic reconfigurability. The speed of DCT processing has been
enhanced due to hardware implementation . The study of the paper places emphasis on the smulation and
design of quantizer module. The designon FPGA proves that this method is efficient and can meet the de-
sgn requirement very well.
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Xilinx SPARTAN 3
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Intra Quantizer Matrix) RAM
(User Non Intra Quantizer Matrix)

RAM .DCT Q_Scale Type_Selet
Macroblock_Type Select ROM
prodl prod2, FPGA
(MUL T18 *18)
prod2 K=Sgn(DCT) , DCT
2.2 ROM Verilog HDL
Xilinx ISE XST
FPGA Block RAM ROM XST
ROM Verilog- HDL
[4] :
module rominfr (clk , en, addr , data) ;
input clk;
input en;
input [4:0] addr;
output reg [3:0] data;
aways @(posedge clk) begin
if (en)
case(addr)
4’ b0000: data < = 4’ b0010;
4’ b0001: data < = 4’ b0010;
4’ b0010: data < = 4’ b1110;
4’ b0011: data < = 4’ b0010;
4’ b0100: data < = 4’ b0100;
4’ b0101: data < = 4’ b1010;
4’ b0110: data < = 4’ b1100;
4’ b0111: data < = 4’ b0000;
4’ b1000: data < = 4’ b1010;
4’ b1001: data < = 4’ b0010;
4’ b1010: data < = 4’ b1110;
4’ b1011: data < = 4’ b0010;
4’ b1100: data < = 4’ b0100;
4’ b1101: data < = 4’ b1010;
3 8x8DCT

4' b1110: data < = 4’ b1100;
4' b1111: data < = 4’ b0000;
default: data < = 4 bXXXX;

endcase
end
endmodule:
3
3.1
., Verilog- HDL
, Xilinx
ISE7.1 ,
XST . 1
1 XST
Device utilization summary :
Sdlected Device:3s400ft256 - 4
Number of Sice: 207 outof 3584 5%
Number of Sice Flip Fops: 227 outof 7168 3%
Number of 4 input LUTs: 219 outof 7168 3%
Number of bonded I0Bs: 45 outof 173 26%
Number of MUL T18X18s 2 outof 16 12%
Number of GCL Ks: outof 8 12%
3.2 FPGA
Xilinx FPGA
(sel ( Testbench) .
DCT ZigZag
(Quantizer
Scale ,QS= 40) FPGA
3 . Mentor
Model Smé6. 1d FPGA
(Smulate Post-Place & Route)
FPGA DCT ,
4
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