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[Abstract]

In this paper, a low complexity fast Fourier transform(FFT) processor is proposed for multiple input multiple output(MIMO) systems.
The IEEE 802.11ac standard has been adopted along with the demand for a system capable of high channel capacity and Gbps
transmission in order to utilize various multimedia services using a wireless LAN. The proposed scalable FFT processor can support the
variable length of 64, 128, 256, and 512 for 8x8 antenna configuration as specified in IEEE 802.11ac standard with MIMO-OFDM
scheme. By reducing the required number of non-trivial multipliers with mixed-radix(MR) and multipath delay commutator(MDC)
architecture, the complexity of the proposed FFT processor was dramatically decreased. Implementation results show that the proposed
FFT processor can reduced the logic gate count by 50%, compared with the radix-2 SDF FFT processor. Also, compared with the
8-channel MR-2/2/2/4/2/4/2 MDC processor and 8-channel MR-2/2/2/8/8 MDC processor, it is shown that the gate count is reduced by
18% and 17% respectively.
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Table 1. Operator of various FFT architecture.

. Complex | Complex Multiplier| Memory
Architecture Adder Tri Non-Tri N)
R-2 SDF 144 32 32 4088
R-2/2/2/4/2/4/2
MDC 72 14 22 4088
R-2/2/2/8/8 MDC 72 34 18 4088
R-4/2/8/8 MDC 72 35 16 4088
*Tr : Trivial Multiplier *Non-Tri : Non-Trivial Multiplier
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Fig. 1. Hardware block diagram of the proposed FFT processor.
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E 2. Mk FFT Z2MAMel 23 45F MAZn

Table 2. Fixed point design results for proposed FFT

processor.
Data path (bits) 11 12 13 14
SQNR (dB) 42 49.5 55 62

E 3. Mok 8xM2 FFT Z2MAMet 7|& FFT Z2AM|AM2te]
=2| g Z3t | (DMM1, DRM X 2])
Table 3. Comparison for the logic synthesis results of the
scalable FFT processors (without DMM1, DRM).

Tx Gate Count Reduction (%)

R2SDF 235K 100 | - -

MR-2/2/2/4/2/4/2 MDC 142K 60 | 100 | -
MR-2/2/2/8/8 MDC 140K 59 | 99 [100
MR-4/2/8/8 MDC 117K 50 | 82 | 83

IV. MetEl FFT Z2MAMQ MHA & 38 ZHa

AotEl FZ2| FFT ZZAAE Matlabd o] &3k H%
FFT 932} Verilog-HDLZ A A & 65nm 2] CMOS 2~®iT}
Al grolBefe] & o] gsle] =E|3d ST 1 2+ UiH- o
E] 9] Bl ES=o]] u}E SQNR #4S Az|sle] BejFr) Aeld
= Ea - HE 52 SQNRO] 49.5 dBS] 12 bitS A 85}
ATk 3 3¢ = 3 AdE A g FolH, Aljbd FEE
°F 117K gate count= T-@o] ¥ 215 291 & = glrk A9k
% FFT Z2AA7} sh=glo] B3 deollx] a&4oleh= A
< AZs7] 98l, 8 A2 512-point R2SDF, MR-2/2/2/4/2/4/2
MDC, MR-2/2/2/8/8 MDC **] 3} A|F¢l FFT L2 A|A & H] il
3Ick. AoFE FFT S ZAA = R2SDF 4] 9] FFT SE=A|A
TEET 50 %2 gate counts HAAA 4 9tk HESH
MR-2/2/2 /4/2/4/2 MDC T-Z%} MR-2/2/2/8/8 MDC T-%9} H]
WEPHE 22 18 % 2 17 %9 gate count 74~ E3F7| At o]
A= 53] MIMO-OFDM A]2~El-&- MDC 2] o] SDF W] 1
o} 8298 & 4 921, R2SDF, MR-2/2/2/ 4/2/4/2 MDC,
MR-2/2/2/8/8 MDC 210} Aok w2lo] ¥ 84S <
T Atk

O | o

<
/M

=

2 =iolAE MIMO Al2=E1S 913E FFT Z2A4 725
AlekslaL, 1-8 2D 64/128/256/512-point FFT ZZA|AE al=
gojz & 2 HF3SITh MDC ]S o]-gate] )9
9 lolE S shte] FFT ZaAZ Azglon, Alekd
mixed radix &3l WS F8 it SHlA 7 2 vl

o
AABl= Hld<e SAke] 8 SY o2 BHES A W
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Atk

A T2 zH= FFT ZEAAY] B35 HuE 98
R2SDF -2, MR-2/2/2/4/2/4/2 T-Z, MR-2/2/2/8/8 %, A|<t
MRMDC T%¢] FFT Z2A5 Fastct o1 A3 Ajeke
ZZAME R2SDF HH2]9] FFT Z2AA FZ2HT} 50%<]
gate countE Al 4= Uk W3 MR-2/2/2/4/2/4/2 9}
MR-2/2/2/8/8 %2} vlasPH 22t 18 % 2 17 %9] A%
gate count= 73] 7Fa S &R & 4 QISlck
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