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Multi-User Detection Matched Filter Research and
Implementation
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(College of Information Engineering, Taiyuan University of Technology, TaiYuan 030024)

Abstract: First ,introduces the matched filter’s function in multi-user detection technology and its
basic structure and working principle. Propose a scheme of multi-user detection matched filter based on
FPGA, which adopt thought of modular design, on the basis of multi-user detection matched filter’s
characteristics , optimize each module structure , and finally prove the scheme through the functional
simulation and hardware synthesis.

Keywords:matched filter; FPGA; assembly line; ping-pong structure

0 5%

AR S KGRI 3G, K H %6714 7> % hk(Code Division Multiple Access, CDMA)
FEEARNH— S R4:. £ CDMA L&l 5 R4, A s FHUR T JoE Ik ik #
TAREAH RIS o X AFREE, ST FE—E—S)75), thTX Ly 51
Z IR FEARE A IEAS S8 T 2 hE T (Multiple Access Interference, MAI), BRI T 815 REEH
K. CDMA L3 b 20 ENE J I LA R (L P 5 A4 e b 43 i AR RS I8 AR 5. A TAE
HE il 8 ve Mk 22 41k PO VE o M 23 R RE S R AE S a7 2 H 7 &I (Multiple Users
Detection,MUD) AR . 22 I P A I DU TR gt 2% 76 1 7 20 SR 1 R B B, BT
VEPERE B3 2 2 1 P A48 1

FPGA ‘Bl &1t PAL. GAL. CPLD %5 n]gmpedefF i knl ik PR I, BRAIEHN
LB (ASIC) AU i —Fh e dil v i f LI, BEMRO T @ s A e, X
TOIR T R T G R 1 RSB BRI A . Verilog HDL & — R ERRTE =, T T
E TTHRBNTF R Z P S T 2 IR BT R B T R R S 2 s
T DAY T8 B T TR S B e T R ez A

1 fRG% 7 ILRCIE A% O R B K 454
G DU RRVE WA L ELHES HUR SR )5 4 LA B 90 SE i Sk R

EBBf: B (1984-) , B, W-LWITA, FEGTH: 2R
BIEBER A 24 (1963-), L, %, FEHFFTIT )« TE 7B A5 BAF (5 5 AL, E-mail: tyliyanping@126.com



|I| E ﬂ H iE -x.- Eﬁ http://www.paper.edu.cn

BT, Bl B /e AR N, 5 S BRI P K T T JA T, DR AR M 27 L
K E A RAT, RIS A ARSI, 2 A MR E R i)
BIPIAFPIURANIS S AL, AHDCAE SHRGAT A UeefEr i o Aor ) 213X 0 2L RV E IR A28 N [R) 245
B AT AE A AR 51 55 e A5 5 )20 o 4 AR BRIEARE I, B DA

s(n) = faké(n —k)

Horpbra, FA N B PR IEE R AR, o (n) A FIsoni By 51 DLHC IR 4% FA i H e b
PN DI IEE EPSESE- SRR CHINAF

N-1 N-1
h(n)=s(N-1-n)=>as(N-1-n-k)=> a,, ,6(m-n) (m=N-1-kK)
k=0 m=0
FIC UG PR 4 A 328 R KN -
N-1
H(z) =) ay 2"
m=0

[ 20 Al SR VG BCIED s O A R A1 1 Pz, FL e g A ROk o i) S (FIR) I s 45 44— 50,
AN RS UL L g s (1 R BOT OB 21, BT L — R FIR B8 BG4 H ok S
[l SR A T IR A, SO = A AL I AR g TIRAS . 2RI
#o A T ORIEFRE SR AERYE, R0 SR ULBCIE B 0 B AL 25 A7 2% N IO BSH 3 T R
BRI e T AN I Bk LA PR IR Bl A B2 7 o 61 [R5 iR VL FC i B o AT SEBL S # AT
feGidity . BB rBaE. hTEsa e R, Bk AR E R A i B
AR RAIRCGE Y K15 45 I8 S S P $ v

g
[ XN-1 N-¢ 0
% =
piil
®ﬁ i
i
gz | N—1) N-2 0

Pl 1 DCRCIEE i R HE A G 4
Fig.1 the basic structure of matched filter
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Fig.2 block diagram of multi-user detection
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Fig.3 the basic structure of matched filter
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Fig.4 Block diagram of ping-pong structure
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Fig.5 Improved multiplier block diagram
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Fig.6 Pipelined accumulator schematic
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Fig.7 matched filter function simulation
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Worst slack in design: 1.467

Recquested Estimated Fequested Estimated
Starting Clock Frequency Frequency Period Feriod Slack
toplclk 1l00.0 MHz 117.2 HMHz 10,000 8,535 1,467

FHPEBE W 5 T SN R SE SR ZE IS 1.467ns, 7E R4 EiRk 100.0MHz A% 11 1] DL MY
117.2MHz, Wrﬁ PTI98 A2 23K
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Device utilization summarsy:

Selected Dewice : Jzd00pg208-4

Humber of Slicez: 1030 out of latchi| 28%
Humber of Slice Flip Flopsz: 1503 out of T168 20%
fhumber of 4 input LOT=: 1160 out of T168 1 6%
Mumber of bonded IOE=: 23 out of 141 16%
Mumber of GCLE=: 1 out of 8 12%
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