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A real-time PAPR reduction algorithm based on FPGA
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Abstract: Multi-carrier transmission has been employed widely for communications and jamming
system. But high Peak to Average Power Ratio(PAPR) of the transmitted signal is a major drawback of
multi-carrier transmission system. This paper introduces the definition of PAPR and some main methods of
PAPR reduction. In order to reduce the large computation complexity of traditional methods and keep the
invariability of spectrum, a real-time PAPR reduction algorithm based on Field Programmable Gate
Array(FPGA) has been proposed. This method improves the traditional phasing algorithm and has been
implemented in Virtex-5 chip of XILINX. The experiment results show that the proposed method can
reduce the PAPR with low complexity, and thus is of good practicability.
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Fig.2 Implementation of PAPR reduction algorithm based on FPGA
P 2 PAPR 4t B8 {1 4h 52 B HEAE [

T FPGA B AW n 88455, 22 DDS RAEGAHM, 1520005 B A5 5 3 A 0B T ORI, AR5 H de R
1B 55 A G B AR DA A R R, 3558 IR 4% B AR S WAL, k2R, AR WA 8 R 8, HAEA6% 00 T A A
RAEL AR — > SR /ML, F5e/IMEL T X IS A AR 57 A 20 25 B8 A5 B9 R0 36 AHASE , K 01 ok 88400 2 AH 57 42 ) T A XA 7
B ORI A B S 5 a2 /) PAPR IS BR 1R 5

FREESE Y I 5455k 5 Matlab BRSO H A9 45 R IEAT LWACSGAE, HA R IR 3 Flsl 4, BEARER N W1E 5 3
B, YAAARN PAPR A, £k x Al x1 J& Matlab ¥i& {5 5 PAPR 0| 5505 J5 1) PAPR {H, £k y Al p1 J2 AR 4R B 1 550k
JRAR B MAALME , FHCA Matlab 559 PAPR B, £k z Fl 21 2 AR BE R 53 % B HE5 1 % PAPR fH .

MGG B R R, RS 2 19 PAPR R BOCR Fe 0 HAR 20T, SERETE 0.22 s INSEM, Wl 2 15K
BHPEZESR ; ZEZRIEECH 10 ST REMALRE STk 6 dB. H U 5 1 42 FH R 32 4 11 26 7% PAPR 11 il &5 SR A7 —



568

FRE®RTFIE 4 8%

SEBRZE, RZEVEEAE 1 dB LU, R 222 W T7E7 4 DDS 55 i, s i (o7 B0 imy 3 iy o A 3k 8 48 0 T i AN
e R J3E i (L I 2 AR 2 8, AR L B0 R B 98 0 5 B0 235 SR AR R A

5 6.8 .
— #—-x1
3 peiant S 6.4 B S
i
2 A /" B2
£f- =60 s
3 TS o 7Ny
) 3 . rary B 5.8 £
7Ny =
1P - £ 7 f-r] 5.6 -
3_”}_;,.41/
S 5.4
-3 52
3 4 5 6 7 8 9 10 3 8 9 10
N
Fig.3 Comparison of theoretical simulation curve and Fig.4 Comparison of theoretical simulation curve and
measured curve with 0.3 MHz frequency spacing measured curve with 90 MHz frequency spacing
Pl 3 TERIERIFG 0.3 MHz 550 T 3~10) 815 5 2t P 4 TERIEIAIFG 90 MHz 1550 T (3~10)##15 51l
DB ARG (152 U5 R A P EAMGE S IS R AL

4 g

AR CAEAN 4 PAPR e Hir FHTW%IJ??@EE’JJ@EML FHHREIEG R ST TRk, I AR S R L R
FEAR T %%%ﬁ%&mﬂ#%é%%ﬁz K XILINX 28 @) B Virtex-5 0t 5 @7 7B R &, SE8l 7 —Fp et
AR H AU 5 5055 3 A0 1) PAPR B 5035 . SChrill g R KRB, JLT FPGA SC3L PAPR Mk, HAR
I PAPR Ml MERE, HLACRHMEsR, 2 HREN RS . EXHAEAERRZSG . 2R EEENIIRET AT
W] 119 17 T 5%

S & Lk

(1]

[2]

[3]

[6]

[71]

[8]

[91

[10]

[11]

Barreto A N. Controlling the peak-to-average power ratio in OFDM-based wireless-LAN systems[C]// The 55th IEEE Vehicular
Technology Conference. NJ,USA:IEEE Press Piscataway, 2002,2:762-766.

Breiling M,Muller S H,Huber J B. SLM peak-power reduction without explicit side information[J]. IEEE Comm. Letters, 2000,
5(6):239-241.

Hieu N T,Kim SW,Ryu H G. PAPR reduction of the low complexity phase weighting method in OFDM communication system|[]].
IEEE Trans. Consumer Electronics, 2005,51(3):776-782.

Oehiai H,Imai H. Performance analysis of deliberately clipped OFDM signals[J]. IEEE Trans. Commun., 2002,50(1):89-101.
M. T OFDM $ AR A i i ) 2808 5 R R L B3], 15 B 57 T2, 2007,5(3):174-177. (CHEN Yu. Design
of Lower Peak-to-Average Power Ratio in Medium-Voltage Power Line Communication Based on OFDM[J]. Information And
Electronic Engineering, 2007,5(3):174-177.)

Wang X,Tjhung T T,Ng C S. Reduction of peak-to-average power ratio of OFDM system using a companding technique[J].
IEEE Trans. Broadcast, 1999745( ):303-307.

Paterson,Kenneth G. Generalized reed-muller Codes and Power control in OFDM Modulation[J]. IEEE Transactions on
Information Theory, 2000,46(1):104-120.

Bauml R,Fiseher R,Huber J. Reducing the peak-to-average power ratio of multicarrier modulation by selected mapping[J].
Electron. Lett., 1996,32(22):2056-2057.

Cimini Jr L J,Sollenberger N R. Peak-to-average power ratio reduction of an OFDM signal using Partial transmit sequences|[J].
IEEE Communications Letters, 2000,4(3):86—88.

Sehmidt H,Kammeyer K D. Reducing the Peak to average Power ratio of multicarrier signals by adaptive subcarrier selection[C]//
IEEE CUPC’1998. Florence,lItaly:[s.n.], 1998,2:933-937.

MR 0. AT 4 R 25 S BT A5 5 IR A R GEBTTH[CY/ B DU e 4 [ B IR 4 R AR 2 SO T ] [s.n ], 2006:
193-198. (YE Jiang-feng. Design of signal source of general programmable comprehensive base band telecontrol and telemetering

technology[C]// The fourteenth Telemetry Tracking and Command conference corpus. Xiamen:[s.n.], 2006:193-198.)

( M55 593 71 )



555 1 FRPHE: JlREBEERIEEERSEEIT 593

[6]

[71]

[8]
(E=REFIE

power supply, 2006,30(10):860-862.)

Kazacos M,Cheng M,Skyllas K M. Vanadium redox cell electrolyte optimization studies[]J]. Journal of Applied electrochemistry,
1990,20(3):463-467.

JE R I B K VB A S TR LB R RR A B2 (1], BBV EE R, 2009,33(7):587-589. (TENG Xiang-guo,ZHAO
Yong-tao,WU Zeng-hua,et al. Effects of temperature on the performance of vanadium redox flow battery[J]. The technology of
power supply, 2009,33(7):587-589.)

B IE B e G R4S UL RV TG BEF ET]. BIEBI R, 2007,31(4):318-321. (LV Zheng-zhong, HU Song-
lin,WU Zeng-hua,et al. Vanadium redox flow energy storage stack[J]. The technology of power supply, 2007,31(4):318-321.)
SRR TRIE R E B, AR ES A B RGBT R TR 5 R A, 2006,42(25):220-222. (ZHANG
Cheng-ning,ZHU Zheng,ZHANG Yu-pu,et al. Design on Management System for Traction Battery Packs in Electric Trans.
Vehicle[J]. Computer Engineering & Application, 2006,42(25):220-222.)

ARG, Wk ok . PR ER s TR R RS S SE BT, R, 2008,16(2):42-45. (QI Na,YAO Shun. Design and imple-
mentation of Single Battery Voltage Sampling System for Wire-guided Torpedo[J]. Torpedo technology, 2008,16(2):42-45.)
Linear. LTC6802—1 Multicell Battery Stack Monitor(datasheet)[ EB/OL]. (2008-09-26). http://www.etmchina.com/.

FFH401983-), B, WIEZETHA, WL, FTMNFMEE AR 5N A email:creatist@163.com.

( g% 568 11 )

EEE .

HHXE1982-), B, WIEZETHA, W5 MHIE(1974-), B, IHAEEHEE N, BIAF
S35, FENFRFE T AT S TAE email: S0, FEENFRFE S AT TAE.

humaohai@xleda.com.
= &(1981-), F, MWAMET A, B
B, EENFHTE T A B TAE.

&
Qj

7@‘3-’!"-(1983) B, mnEaET A, b E TR T % fH(1986-), F, WINAEEHTA, 5

B b T TARBR S T B A, N E R R 5

B, BB MNERCTE T AL BT S T AR,

A

R 155 4b FRAR ST



