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Abstract

In this paper, an efficient frequency offset synchronization structure for OFDM(Orthogonal Frequency Division
Multiplexing) is proposed. Conventional CORDIC(COordinate Rotation Dlgital Computer) algorithm for frequency offset
synchronization utilizes two CORDIC hardware ie., one is vector mode for phase estimation, the other is rotation mode for
compensation. But, proposed structure utilizes one CORDIC hardware and divider. Through simulation, it is shown that
hardware implementation complexity is reduced compared with conventional structures. The Verilog-HDL coding and
front-end chip implementation results for the proposed structure show 22.1% gate count reduction comparison with those

of the conventional structure.
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Table 1. Results of vector mode.
Vector mode
step Xy Yy 0
[0l 1.100000000 0.700000000
{11 1.800000000 -0.400000000 -45,00000000
[2] 2000000000 0.500000000 -18.43494881
[3] 2.125000000 0.000000000 -32.47119228
{4] 2.125000000 0.265625000 -25.346175%4
[5] 2.141601562 0.132812500 -28.92251031
[6] 2.145751953 0.065887451 -30.71242092
[7] 2.146781444 0.032360076 -31.60759463
(8] 2.147034257 0.015588346 -32.05520880
{9} 2.147095149 0.007201494 ~-32.27901930
[10] 2.147109215 0.003007949 -32.39092498
[11] 2147112152 0.000911162 -32.44687787
[12] 2.147112597 -0.000137231 -32.47485432
[13] 2.147112630 0.000386965 -32.46086609
[14] 2147112678 0.000124866 -32.46786021
[15] 2.147112685 -0.000006182 -3247135727
[16] 2.147112685 '0.000059342 -32.46960874
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Table 2. Results of rotation mode.
Rotation mode
step Xg Yg 0
[0 0.6072529351 0.0000000000 0.00000000
[17] 0.6072529351 0.6072529351 4500000000
(18] 0.9108794026 0.3036264675 18.43494881
{19] 0.8349727857 0.5313463182 32.47119228
[20] 0.9013910755 0.4269747199 25.34617594
[21] 0.8747051555 | 0.4833116622 2892251031
[22] 0.8596016660 0.5106461983 30.71242092
[23] 0.8516228192 05240774743 31.60759463
[24] 0.8475284639 0.5307307776 3205520880
[25] 08454552968 0.5340414356 32.27901930
{261 0.8444122471 0.5356927155 32.39002498
[27] 0.8438891097 0.5365173369 3244687787
- [28] 0.8436271384 0.5369293921 32.47485432
[29] 0.8437582247 0.5367234284 32.46086609
[30] 0.8436927067 0.5368264263 32.46786021
[31] 0.8436599414 05368779212 3247135727
[32] 0.8436763256 0.5368521747 3246960874
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Table 3. Results of proposed structure. Table 4. Proposed and conventional structures for
Vector mode simulation.

step Xy Yy ARAF | Jlerz1 | AmTz2 | A%wx
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(2] 2.000000000 0.500000000 CORDIC 4 e e
[3] 2.125000000 0.000000000 A -
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[5] 2.141601562 0.132812500 CORDIC
(6] 2.145751953 0.065887451 clock 2 1 2
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Table 5. Area_Report for synthesis result of conventional

structure 1.

TE Area_Report
Hierarchial Cell Count 46
Hierarchial Port Count 2350

Leaf Cell Count 3473
Combinational Area 177269.764688
Design Area 177269.764683

v
AL

6. Z|&F=29| &4Zuoll thst Area_Report
Table 6. Area_Report for synthesis result of conventional

structure 2.

& Area_Report
Hierarchial Cell Count 48
Hierarchial Port Count 2448

Leaf Cell Count 1914
Combinational Area 121121.283331
Design Area 121121.283331

upA et o 2 Aok 2o 3 Area_Reports U 2
o},

I
ar

7. HMeotpz=e| gMeADo CfE Area Report
Table 7. Area_Report for synthesis result of proposed

structure.

& . Area_Report
Hierarchial Cell Count 39
Hierarchial Port Count 2019

Leaf Cell Count 1741
Combinational Area 94354.562271
Design Area 94354562271

OFDM Fot M

(532)

So1% 47 ¥ P HeY o

E 8 Heottze HHHu

Table 8. Gate count comparison for proposed structure.
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