View metadata, citation and similar papers at core.ac.uk T

brought to you by 4i CORE

provided by Xiamen University Institutional Repository

FR L. 10384 WY
22, 23320081153295

ZMND A}

(10 e S VA 'S

&T PC 5 FPGA Mok B 5 T R,
AR
Research on Key Techniques for PC and FPGA based Software
Defined Radio

G E

RERFEL . ERHEEK

+ & £ R BEHEEEER
HXRREH: 2011 F6 A
WX EFFE B 2011 F6 A

2011 %6 H


https://core.ac.uk/display/41428261?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIXEFA08 3 R eI A

AN EAZM AR SOEANAE FITR T T, JL 58 R,
Ko ANAEWRLGEH S HADAN NGk D@ ARV TR, 1)
FESCH LUE =05 s bR, IFAF S e A (T TR AT 5
ATESIRE GRAT) )

T AL SR ( YR (4D
BT RER, 3RAF ( ) W (4D 2T s =
i, A ( ) SR ESERN.  GEELL L5 NIEE

VRO B2 11 57 NI SRR, AR IR B A AR, nTAAME



B XFZAE CEERE R AR

ANFR TR SRS (b e N RN 27 2% B85 A T 92 it /0
V) SERLE Or BRI IR 22 218 3C, T 1) 28 0 1 T e R e LA AT
AL CELARACTUCR LT RO, VA AL IR SCHE N T TR 1
T R R ER A T S AP o AR N TR BT TR SR A e SO 4 [
f s A A V8 SO BT AR P AT B8 S AR S AR
LG RS, SR ED S AR Bl sl Hee o AR A 2 0 18 3

AR E T

( ) LT TR RE 2 L W B E IR 2 018 3,
=i F A A, RS R

( ) 2. AR, GEH] EIR AL

CEAELL EATNAR 5 T “ v 7 B BRI AR DR AL 18 3
WoE B TR IR & o i I IR 2018 50, R T TR RS
e DL HE AR ST N AT AL S B AN (1, ERIA
NRNTFHALR I, ¥IEH FIREAL O



mE

MNATTRE TS 238 15 A 55 e SR K PR G 1, AR AR 1E T JE RABAR BOAR B
Ji&o AT ICE e Bl R SEBLE 5 A BN oA R g biit Jridk, il
FALBEES Ao Ze o AL TR B I o ARSCAS R R 1 55 25 T AL 34
AARRTCLABAT ARG LB IR

PR AL B A B L R G, T HCR ] I giFiZ i 1 PR 21 (FPGA)
EA UK (PC)M S 5 12K o T F AT AE 28 48 P AEAE 77 ZEAL PR BE Al L 22 40y
DRGSR ESREE A s (ADC) R B R, O T e /IR A5
B R ARG Bk A B A R I I 7, HAT R W] S E 2 e LUSEBL R 1R
FFAAR 0 S JEPARAT 7 Rl T AR SO TR GBS R 2 5 i T30
HifE 5 A FPGA f&ki 2 PC HLIEAT AH N AL B S I PC XS FPGA 1) 2% fE L2,
VU5 EEAE P 22 A3 S e A T, BT DA IR LUK R B AR TR ST
FURRHEROR Z o ARSI 1L 8 70 R BARBA TR A WSS B

ARSCE B AT I 4 R A et AR S RS 7 T H AR 5, SR AT
PC 5 FPGA ATk it 5 MR BB s FLR 73 Tl 1 B0 v o S -6 LA
RKM(GE) 5 IR J5UH R S B, 4 R n] S e e (R 2 v i S By %, eid i
PC LI RCE A GE 2 N LS RS B B SIS FELRBC L, TG 2 AN TR
AR RGN TR S, Wi 252 Ao AR P A Bt Ab
BRGNS VAR, 45 A SRR B v IS ASHE I, A FAR SR 5K
2 A5 BN D RERL A 70 S

AN SCBETE [ 98 5 B0y AT A TR LUK M il FPGA i B L A
(modelsim) {7 F s E . JF 258 AR,  HLEEW 2T H 1 SebrifiRke AR T
SN P A U L R CRAR LI s SO0 e i e T G B
BREBREFE RN ] T X 863 B Il H “ il (6-15G) Lkl fF sV R 4L 1
AT AR o
X # W BAFoge; oy TIRBURIKG A AU FPGA



Abstract

People’s rapid growth demand for wireless communication services has greatly
contributed to the rapid development of wireless communication technologies.
Software defined radio (SDR) is a type of design method to implement signal
processing by software for wireless communication systems. Due to the advantages of
its re-configurability,scalability, low cost and flexibility, General-purpose processor
(GPP)-based SDR has became one of the design mainstream of future wireless
communication systems

In GPP-based SDR systems, the major components generally include personal
computer (PC) and Field Programmable Gate Array (FPGA). In order to process
wideband, multi-band and multi-mode signals, the sampling rate of analog-digigtal
convertor (ADC) needs to be set to very high frequency, for the sake of overcoming
the difficulties of the baseband processing, the FPGA-based digital front-end
requires flexible, re-configurable capabilities to adapt sampling rates and filters,
which builds up the first key technique investigated in this thesis. In order to transfer
baseband signals from PC to FPGA, or feedback control signals from PC to FGPA for
on-line configuration, the high-speed transmission channel between FPGA and PC
should be established. The Gigabit Ethernet (GE) interface is chosen as this channel,
which is the second key technique in this thesis.

Firstly, the basic ideas of SDR and the hardware platform used in the projects are
introduced, and the two key technologies of PC and FPGA based SDR are proposed.
Then the principles and implementations of digital front-end and GE interface are
presented, in which a flexible and reconfigurable digital front-end scheme is proposed.
In above digital front-end scheme, the on-line configuration is implemented by
performing PC’s software configuration instructions through GE interface to meet the
requirements of different communication systems. Finally, considering the constraints
of hardware and software resources, processing capabilities and interfaces in SDR

systems, a principle of joint software and hardware balance design is proposed, which



guides to a function-partition example in actual projects.

The wideband digital front-end and GE interface modules designed in this thesis
are both verified by the simulation tools (modelsim) and hardware trials, which meet
the actual requirements of several projects. All the above achievements have been
used in two Geosynchronous Orbit (GEO) Satellites digital transceiver projects, and
also been applied in the national 863 key project-“Fundamentals Research,
Development and Demostration for Wireless Communications over Higer Spectrum

Band (6-15GHz)”, by the re-configuration and modules selection of digital front-end.

Key Words: Software defined radio; digital front-end; Gigabit Ethernet; personal
computer; FPGA.
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