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Abstract

In this paper, we designed FFT for European DTV and implemented system with Stratix EP1S25F672C6 FPGA. At the
implemented FFT, we used SIC architecture. SIC architecture is composed of algorithm-specific processing element, RAM
memory, registers, and a central or distributed control unit. Designed FFT was acceptable either 2K or 8K point FFT
processing, and is selectable guard interval such as 1/4, 1/8, 1/16, 1/32. Consequently, it was suitable for the standard of
DVB-T(Digital Terrestrial Video Transmission System) specification. It resulted in 12% of total logic gate and 53% of

total memory bit in Stratix device.
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1. FFT Algorithm
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23} 4 clock, radix-2= 2 clocke] 28322 8K FFT
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E 1. OFDM Symbol +4A
Table 1. Configuration of OFDM Symbol.
Mode 8K mode 2K mode

G va | 18 | 116 | 1/32 | 14 | 18 | 116 | /32
et 8192 X T 2048 X T

8% 224

Alus) || 224 | 112 | 56 28 56 2 14 7
Totws) 1,120 1008 | 952 | 924 | 280 | 252 | 238 | 231

G Guard interval, Tt : Duration of symbol
A Duration of guard interval, Ts : Symbol duration { A +T¢ )

2. FFT H/W Architecture
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Fig. 2. Proposed Block Diagram.
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Table 2. Operation of Combinational Logic.
[12:10] Comb. Logic 1 Comb. Logic 2
ROM address Real Imag
1 2048 - addr -Imag -Real
2 addr - 2048 Imag -Real
3 4096 - addr -Real Imag
4 addr - 409 —Real -Imag
5 6144 - addr Imag Real
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Fig. 10. QPSK Constellation.
F 3. PSNR Zx
Table 3. PSN Result.
Xilinx IP Proposed H/W
2K FFT 432 dB 471 dB
8K FFT 418 dB 463 dB
E 4 FPGA 78 &3
Table 4. FPGA Implementation Result.
Index Contents Remark
Family Stratix Altera
Device EP1S25F672C6 BGA
Total logic element 3,187/25,660 12 %
Total pins 82/473 17 %
Total memory bits 1,128 552/ 1,944,576 53 %
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5. Chip efiofol2 Z=}
Table 5. Chip Layout Result.

STD130 (0.18um, CMOS, 1.8V)

Feature Result Coverage
Memory Block 3,229 0.3%
Control Unit 37,257 3.2%
Butterfly PE 5,974 0.5%
SRAM 1,080,000 96%
Total logic 1,126,460
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