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ABSTRACT

In This Paper, we introduce an efficient IFFT design technique named for transmitter of OFDM (Orthogonal
Frequency Division Multiplexing) system. In OFDM system, a cyclic prefix is inserted in forepart of OFDM
symbol to prevent ICI(Inter-channel Interference) and ISI (Inter-symbol Interference). Attaching cyclic prefix
causes delay in storing and copying IFFT result. The proposed IFFT removes this delay because its output is
cyclic shifted by the length of cyclic prefix. So we can make a complete OFDM symbol by just copying the
forepart of IFFT output to the end. In many cases, the length of cyclic prefix is 1/2n of FFT size, and this

IFFT does not require additional hardware complexity and it does not cause any performance degradation.
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TS-DIT IFFT

Data —>| Mapper

(Rotated TW TAble)

AddCS

Remove CP Ideal FFT

> EVM (A)

TS-DITIFFT

(Additional
Complex Multiplier)

AddCS

Remove CP

—»{ Ideal FFT EVM (B)

DIF IFFT —>

Add CP

Remove CP —>»{ Ideal FFT EVM (C)

J8 16. 228 43l AlgdelA 34
WiMaxji-Z el Al4brle] A= lck

H|gk IFFT+ 37KKelvl 23 13 3 o] 3w
A 3|-e12HTwiddle Factor) Hlo|Eol A7k
£ uledgt TS-DIT (A), 18 94xx]E 3|x1A}
Ho] ol 98-S vkedshe Al Hxe] B4
olgs] AB|AS AAFE  TS-DIT2
(B), I3 49} Fo] dubx<ql DIF IFFTE o]8st
©pelck Al 7B AAl =% 14 BlE gl 18u]E
EHolH, FFT W3-2] ks L‘ﬂxl-(dedle Factor)
2} TS-DIT2¢l4] Wxe| $Ak3AS 9 AHgsh
s|HeA b BT 148| Eo|t

¥ 1& o] AV IFFTS AR u) Ak
EVMzHS wojZr) ol Ads) ale] offle} vl

(o)

ZA7)=

4.4 St=ES0] S&Eo| H|
=l xﬂol'ﬁl' TZ2] IFFT+ Cyclic Prefix
7} FFTZ719] 1/2"Ql 545 o] s =e] Ha
A71E ARE3HAl @k %‘49 ik IFFT2
2 =Rl A

REAE=1
Az o ZAys)

Adg AR vRee] =)=
okt 25 93 A9 128 e AMES
W oEle wb, 7)1E 2] FFTS ARSsPd 1024
7Re] Al XVP‘H F &ck IFFTS] E3o] 18v]E
olu R 1 Ao 16,128 H|Eo] st
e 2 =4 A|A1&E IFFTE DIT
FFT Z2AXE o] &3] Fal=o]o} slu=
F]ZE HR|2~E](Feedback Shift Register)2] =7
Z7ksl= whe] qlk FFTS] 7 Butterflyoll4] 3

<
T
AN

u.o

Wl

e
1

©

_r:_ln

= flakE]Adel ‘1‘7]'51-—&/('1 syt A7IA Ho| NH|Eo|W &3 (N+1)B|EZ} =HA| E]Ei
Sdeths AS o & 9ok Cyclic Prefix 7} 1/2"
Zol7} ohzhr] Er13]EA] H7FAQl Complex + E 2. 283 3l=de]d] vl
A7 A3l TS-DIT2 $-ol Qlgt
/H—‘loﬂi}.‘]:i Iy i) j, j b= el TS-DIT DIF (B) Difference
= At (A) (A-B)
Complex
Multipliers 4 4 0
E 1. EVM vlx A3} Re-Ordering 128 x 18 | 1024 x L6108
Memory Size (bits) 18 (bits) ’
TS-DIT (A) TS-DIT2(B) DIF (C) .
D FjFs in 36,776 30,556 6,220
EVM | 0.0270% 0.0283% 0.0276% Shift Register
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