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Abstract

In this paper, a low area timing synchronization structure for the IEEE 802.11a OFDM MODEM SoC is proposed. The
timing synchronization block of the IEEE 802.11a OFDM MODEM SoC requires large implementation area. In the proposed
timing synchronization structure, it is shown that the number of multiplication can be reduced by using the transposed
direct form filter. Furthermore, implementation area of the proposed structure can be more reduced using CSD(Canonic
Signed Digit) and Common Sub-expression Sharing techniques. Through Verilog-HDL coding and synthesis, it is shown
that the 22.7 % of implementation area can be reduced compared with the conventional one.
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Table 5. Value of Cross—Correlation and Received Data.
No. r%(n) i#(n) Ry
1 0.000036 | 0.000038 | 0.000074
2 0.000010 | 0.000420 | 0.000430
3 0.000731 | 0.000064 | 0.000795
4 0.000003 | 0.001574 | 0.001577
5 0.000496 | 0.000277 | 0.000772
6 0.000542 | 0.000129 | 0.000671
7 0.000003 | 0.000325 | 0.000328
8 0.000746 | 0.004460 | 0.005206
9 0.000209 | 0.000583 | 0.000792
10 0.000003 | 0.000391 | 0.000393
11 0.000038 | 0.000380 | 0.000418
12 0.002666 | 0.000091 | 0.002757
13 0.000015 | 0.000253 | 0.000268
14 0.000600 | 0.001771 | 0.002371
15 0.000103 | 0.001150 | 0.001253
16 0.017381 | 0.016283 | 0.033663
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4.2. Verilog—HDL RTL Coding

o] HolA= A|QE -zl thste Verilog-HDL 319
< FREA o] HolA ARES Y HEE HEH=
% 79 oAl A oA WA 4AlEolal Y HAE
e = a8 89 Alzo|th & Verilog-HDL ZH 9 &
s =9 "H2E 959 vastlth Verilog-HDL
9 9 ModelSim A¥+= % 67 2t}
¥ 60 4= Verilog-HDL ModelSim Z2#Z 1673

[T

==

E 6. Matlab 2t ModelSim Ztel |2
Table 6. Comparison Between Matlab and ModelSim

Value.
Matlab Function Simulation ModelSim

No. A gk 2's Complement 2's Complement

1 0.000074 | 0000000000000010 0000000000000010
2 0.000429 | 0000000000001110 0000000000001101
3 0.000795 | 0000000000011010 0000000000011001
4 0.001577 | 0000000000110100 0000000000110011
5 0.000772 | 0000000000011001 0000000000011001
6 0.000670 | 0000000000010110 0000000000010101
7 0.000327 | 0000000000001011 0000000000001010
8 0.005205 | 0000000010101011 0000000010101010
9 0.000791 | 0000000000011010 0000000000011001
10 0.000393 | 0000000000001101 0000000000001100
1 0.000418 | 0000000000001110 0000000000001101
12 0.002757 | 0000000001011010 0000000001011010
13 0.000267 | 0000000000001001 0000000000001000
14 0.002371 | 0000000001001110 0000000001001101
15 0.001253 | 0000000000101001 0000000000101000
16 0.033663 | 0000010001001111 0000010001001011

¥ 7 718 Fxe Mo #xe HAH|lw
Table 7. Comparison of Area for Proposed Structure.

Combinational | Noncombinatio | Net Interconnect
Total area
area nal area area
Conventional 0.057338
0.037926 0.019068 0.000344
structure (100%)
Proposed N 0.044282
0.028053 0.015913 0.000316
structure (77.23%)
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