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FPGA Implementation of 1/Q Imbalance Estimator in OFDM System
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ABSTRACT

This paper designed IQ imbalance estimator and compensator to cancel the IQ imbalance etror in DVB-T system using OFDM by Matlab.
Among Matlab model, we designed and implemented IQ imbalance estimator and compensator by System Generator of Xilinx and Matlab
model compared with Xilinx System Generator Model for FPGA implementation. As a result of simulation, we confirmed that both model
estimated and compensated IQ imbalance error very well. Also, we verified the performance through hardware co-simulation, timing analysis
and resource estimatjon with Xilinx Spartan3 xc3s1000 fg676-4 target Device.
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5.1 Hardware co-simulation
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Timing constraint: TS_clk D4aedeed = PERICD TIMEGRP "clk_Odae3eed” 40 us HIGH
50%;

1479107946187 1tems analyzed, O timing errors detected. (0 setup errors, 0 hold er
Binimum period is 35.091ns.

Tining constraint: TS_ce_12_04ae3aed group_to_ce_12_Odae3ead group = HAXDELAY

FROK TIKEGRP “ce_12_04sme3eed_group™ TO TIMEGRP "ce_1Z_Qdsedeed group”
480 ns;

260 items analyzed, O timing errors detected. (0 setup errors, O hold srrors)
Haximum delay is  7.396ns.

5.3 Resource Estimation
Resource Estimation 2 3= th-&3} 2t}

Device utilization suxmary:

Selected Device : 3s5i000fg676-4

Number of Slices: 7411 out of 7660 963
Nuwber of Slice Flip Flops: 8386 out of 15360 54%
Nuwber of 4 input LUTs: 13442 out of 15360 B87%
Nunber used as logic: 9626
Number used as Shift registers: 3816
Nurber of IOa: 262
Nuroer of bonded IOBs: 261 out of 391 66%
Nunker of GCLKs: 1 out of 8 12%
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