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Abstract

In this paper, a low-power frequency offset synchronization structure using CORDIC algorithm is proposed. Main blocks
of frequency offset synchronization are estimation and compensation block. In the proposed frequency offset estimation
block, implementation area is reduced by using sequential CORDIC, and throughput is accelerated by using 2 step
CORDIC. In the proposed frequency offset compensation block, pipeline CORDIC is utilized for area reduction and high
speed processing. Through MatLab simulation, function for proposed structure is verified. Proposed frequency offset
synchronization structure is implemented by Verilog-HDL coding and implementation area is estimated by Synopsys logic
synthesis tool.
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1 Q
K T M e T -0 S i W o O - s
019625 | -0482841 01565 | 0 0.14860 | -0.00004
-0.00512 | 0.11570 | -0.00515 | -0.12033 | 0.03344 | -0.12032
003975 | 009200 | 003972 | -0.11116 | 0.07400 { -0.11118
0.09683 | -0.11068 | 0.09685 | 0.08280 | 0.06328 | 008277
0.02111 | -003347 | 0.02112 | 002789 | 001016 | 0.02788
0.05982 | 0.06073 | 0.05980 | -0.08770 | 0.08708 | -0.08772
-0.11513 | 009335 | -0.11514 | -0.05518 | -0.08710 | -0.08515
-0.03831 | 0.11278 | -0.03835 | -0.10617 | 0.00412 | -0.10616
009754 | -0.01341 | 0.09753 | -0.02589 | 0.10002 { -0.02501
10] 005334 | -0.02464 | 0.05334 | 000407 | 0.04748 | 0.00406
111 0.00099 | 010497 | 0.00096 | -0.11500 | 0.04700 | -0.11500
121 -0.13680 | 0.09927 | 013682 | -0.04733 | -0.10538 | -0.04735
13] 0.02447 | 004291 | 002446 | -0.05853 | 0.04673 | -0.06854
14] 0.05867 | ~0.01158 | 0.05866 | -0.01493 | 0.05942 [ -0.014%5
-0.02248 | -0.13474 | -0.02244 | 016066 | -0.09034 | 0.16066
0.11924 | -0.04942 | 0.11923 | -0.00400 | 0.10859 | -0.00413
006250 | 002731 | 0.06248 | -0.06260 | 0.08406 | -0.06252
003692 |-0.10427 | 0.03694 | 0.09834 | -0.01278 | 0.09833
-0.05721 | -0.00769 | -0.05720 | 0.03930 | -0.06900 | 0.03931
-0.13126 | 0.00579 | -0.13124 | 0.06522 | -0.14646 | 0.06527
0.08222 1-0.12075 | 0.08224 | 009236 | 0.02660 | 0.09233
0.06956 | -0.04683 | 0.06956 | 0.01412 | 005333 | 0.01410
-0.06031 | 0.04773 | -0.06029 | 008129 [ -0.09313 | 0.08130
-0.03504 | 0.14696 | 0.03508 | -0.02180 | -0.03721 | -0.02179
-0.12189 | 0.07874 { -0.12891 | -0.01657 | 0.04800 | -0.016563
-0.12732 | 0.08591 | -0.12733 | ~0.02050 | -0.09618 | -0.02047
0.07507 | 002087 | 0.07505 | -0.07404 | 010336 | ~0.07406
-0.00280 | -0.04315 | -0.00279 | 005377 | -0.03221 | 0.06378
-0.09189 | -0.04330 | -0.00185 | 0.11513 | -0.14080 | 0.11516
0.09171 | -0.13930 | 0.00175 | 0.10587 | 001471 | 0.105%4
001228 | -0.08664 | 0.01231 | 009760 | -0.04658 | 0.09760

O CO|~TTO | | ORI | s

SIS EE SR

=

&3

Matlab& AH&@ AP Bdd A5 44 259
¢l AFFe ey MSEE 47 000000153634
0.000001250] t}.

2. Verilog—HDL Function Simulation & &

o] "X AL F=xo W39 Verilog-HDLE
simulationg 33t &¢ & MatLabollA TE H)
2E e vadych. £ 449 RTL =&
Synopsys Design Complier &4 £& AH&slo Ajgt

a8 9 Heob =] MA Schematic
Fig. 9. Schematic of the entire proposed sfructure.
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Fig. 10. Schematic of the Auto-correlator block.
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Fig. 11. Schematic of the CORDIC estimator block.
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Fig. 12. Schematic of the CORDIC Muitiplier block.
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