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Digital matching filter with compound architecture based on matrix
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Abstract: Under discussion of the background of logging signal transmission based on discrete Sequence-Spread Spectrum

(DS-SS) technology, the research and design of a compound architecture Digital Matching Filter (Dl\’%&onﬁgured on

FPGA, was described in detail. In this filter, the matching filtering progress was made by recuriiv'\r@'l

common multi-multiplier adder frame was replaced by a way of look-up table value finding, to e

operations, and

e well site requirements

P
of simple instrument structure and work efficiency. The testing resulis @ the p‘*&@e ects done by the filter meets

the design requirements.

Field-Programmable Gate Array (FPGA); recursive

0 3%

BEE E RA T B RE AR, WO KA RIFREH
B, AR B e KBRS A e 31 5 1

B R G SE I H e A @ wEEX, PR
ﬁ%UJF%%#ﬁU&*fﬂéﬁmﬂ%&ﬁ%?%ﬁﬁ%
%%%Aﬁwﬂukﬁsﬁgﬁ%%E#Tmﬁ%ﬁﬁﬁﬁa
B WLE S T TR,

TEMHAE S LAY 55007 AT AL, VG AT U 8 R
AREEAE T HOR O T, SEPEBE B B B 5B 15 R S
B, DA AT UL B e 5 S B4 S 347 VL BN A5 UG B
WIRREEH , G5B HE B K BB (S 1 TAR SChR 40T, 4T
VLRSS RE R FUE R , Rl T N3 T8 s AL I
M REER EAR T HEWER TR, Bk, =&t
S S ARG, AT LA F 3 T
— R A TR T U £ TS 2 0 0 U T B 544 , 3
XEHAT T 05 ERE
1 VCE e ey AN

R VLRI R B Y | B AT VIR U B R S
AYHATULEEIE N RIS VL IR MM R, 647 UG WD IR A
N Rz BEHLES (LT FRR PN B3) K 09 345 B 4 e &
2N A PN BRI T2, 20 F i H Rk (8 O X B 3

75 HHB:2009 - 12 -23;{&EIH#H:2010 - 02 - 11,

A

AN
gyg (signam ission; Digital Matching Filter ( DMF);

Key words: Direct Sequence-Spread Spectrum (DS-W

ratjol

FIH) PN #7750 B S 320 S5 5 1 4B 7 91, AT SE 8
PAGRE L FA T LA AR, AR RS
TR K

AR URE (AR R R IR IR, B T AT PR BL b B 45 4
TEREEH P Y UGS 5 LLBAS 05 AR K W 3l 35 5 A L 7 3 i
FILECART . B—m 28— A TR R AR, MR
PN BRI X TR0, 2 — M T Ia R 8 b, BIAR &
B 5E R o WA H PN J7 50 i) A7 2% 1 J ¥ 3l — 9 e,
AT, BAR, M TRBOKET, A7 VT BCES M AR N AR
Bk

2 Bt

2.1 Bkt

W TILEL IS B 45 10 S5 3R AT VL AL B S S A A &, TR
TRARIILER YR B 450 , FTAE H A T E A R 22 MR A, A 3%
R BT R Y . AW T T
IR NEIUEE, R 1 iR, BT m = 2 B4 fEdk,2
fE 1t RFE KRS RIVL L P A S AE I

HET/EABRN SR ESHAXRRSES, @it/
BB A ECTE T A S, = A 1.Q W E R B S E %A
VC BCIR AR, A i 2 A FE SR SRt A RS FFARe , S
PN #5735 p =L 1) PN B R B TRHF B, ZAlERA
HIAAE RS ETE AN, BINES SRR A W E A AR e i

ESTIE : WU)IAHF T H S5 H (2006A147) 5 VU1 RHET BASORBT S 5T & F 291 H (2008]Y0114) .
EEB AN FRE(1984 - ), B, NI E A, B#, CCF 25, EBMA T aM LERAXRSE. Ol DR ESTE;, BA%
(1955 =) 3B, IW)IE AN, B2, WL AR, EBFRITE AR MARH1965 - ), B, W %A, BI#UE, EEPRI7 1 LR

WS ENER RARRS.



% 6

FEE R TFESEGRASDRFREELBEHHIE

1699

il ANIAFN SRS 1R, A VT B2 3 25 AR s B )
FR , W 4R EERETT VL AT

VLR AL
| Bl
&bO— s@m

=2 (@3t ZEHPNS 7@%

wa [ e

BT TR

I ™ g

HLPNAG %Egg
1=
P— &E

ol [IETE | -mmmrm
PLPEIEP AL
1 REBICEERE RSN
2.2 SEREMEGEHIZIT
Sy o D P 0 3 S R , AR SCAR SR 5 S 1k SE B, ¥
VERCIE B T BB AR R s B R AT, R
B2 Bz
FHHES

1]2fsfafs]]m]

KA

16 x 16
FEREZZ P IX

44 x4 \
BRI

B2 SERRInEaA
£ 2 R R R I H T B A Ebi ok

J& Sl — AL A A K B AR m
Bt AR 16 47 [BIFR RS S RO RESI A G, A

FEES Y 16 AIBHEAEA — 16 x 16 TR A AR b, A
HuF= A (1 PN 5511 16 x 16 'gé?%f%%w P
16 x 16 [{4ERE AT , T A K EXE B
T e u:iﬁu%”@j R, TTHEHL6 x 16 BSR4y
k448 x 8 [ H 8 x 8 R4 4 4 x4 HERE

J, TR G AR E I T BT
24 xAEABITRENEA S BT,

C=A*B=[an alZ]*[bll b12]

ay

C,, = temp, + tempy

Bl R AT BB £ R B B R A B — B N iE
B ORASIA R AT RUK R, ERHEA A 2 x
2 KR EE

EAM R ez B4 R BT K, AR IR AR
BEREHE,HFE T ZBRINERAE, MRAERIEFR
B BBER, ATk M Bk E BB ML REA RAM,
U ITTE R E N, E i R A R E R R
MR A AR, FxTH B s B B &R B, XHERT A —
e A UMb 8 3BT 5 A i E et
3 ki

A3 R Altera 2 Al B Cyclone % % 81 S
EP1C6Q240C8 [ FPGA 35 1, 7 EDA #31F & Quartus 117.2
WS T AT, R Al VHDL 68 4B BidiE = S8,
HIZ B 3 Bis, Ho, PN AR N =32, M A5
31 4z B A BE 31 Dio 40 3 Bian, A5 SCSE BRAG B IE e 3k
BAARREMA G S S4B A PN 5 A b B AR SR |
AT B EREH BRI R e B A A (EAG I A B
LAY, KBS TERBMEBENT .

1)%/\%%9\%&&}_@&&&&%4\ LRI, H
Ee R E B ST T T A WES, FHERE
% CLK mmwﬁzmw%@ ﬁzuwﬁ LA 242

U %
1| Iﬁﬁiﬁﬂﬂg/\ﬁ‘ﬁﬁ gy D fil &
BN QA 5% PN 75, 7ER} 8 CLK [4E
Y ZIARK A S PN i, DT EE

3)1%@%1@%&3&&%&4&11 370 4 RS, FH LA SE By
MESBAFI 544 PN #BIAFI 5 S T 2R M. K,
FEAE USRI 07 N ER R RS %T%%*ﬁ &,
BN BEHRICBAFERRTEA . L —EHMT
BRI TR e iR A7 8 P R RO AR SKBKR & T
Ye77 A IR AT s R

4) Bt il 2 e e BT SR M HE T 2 LR O 547 0 1
Fet o AT B

5) A B vl kR kT RS 5 A AR BB
THEES BUE RO O, BRI O TR TH4. it Has it iine,
RS R A A, LSRR T L B T, Rl B 1S
TR T — A
6 ) VA (EL G 000 ri B oy 71 S50 LU BE AR B SR M B R AT

Rk Sl AR 5 A (B S LR 0 TR
DA AT M 25 PR K T 28 PR, 3 1 (e ) PR
0 0 T e by FR A TUBR T , R AR VC LA B bl i

Cy = ay #by +ay *by . .
Cyp = ay by, +ay, by 4 fﬁﬁ% 7&:” '\Lﬁ‘
fff%_ﬁf;i‘f‘ 52 S0P O R TR G B VB B 5 PR 5 DG I
DA 25 ( 2B 7 85 3 UC P U 26 4 A0 6 0 0 FIR 9t 55
e e Fg ) b B B 7 32 (2 F T 4 (AR

Po ” "0 & {5k SRPERG 4 F AR , RO 3 DT D 08 D 25 0
tempy = iy * b HoBeFE 1 B,
femps = *Z“ £1 3 MTEEHANOLELS
temp, = Ay * 0y
temp, = ay * by, B BOAMBTBREIR s FVEIR k% 59)
tempg, = ay, * by, AT AL IR BAfREEER 5537
C,, = temp, + temp, BB FIR JERRE Eﬁﬁ%%#ﬁ%( EE) 7086
C, = temp, + temp, ‘ ‘ 41%%1‘{55%( &) 2063

pil e e i | AN 6 4 fERBERFE 915

C, = temps + tempg




1700 B R

5 30 %

M1 PALE S EAR AR &MF , A Ay s it ik
TR RT 5 PR Al & 2% BT IR X Bk b, BITYE 3% B0 M ] T R o
¥ EHRRHEHE T, A NES AR ES.

[Ft, 7€ Quartus 11 JRIE T XF 3 FRE5 44 (¥ VO B 38 I A5 AT
HE, W 4 frR. 3 F UL EC 380 257 M 45 SRR 551
SHHRERVR A AL VG BE YR U 454 ( AC _result) ({8 A FIR P fg
B 45 (FIR _result ) 183 47 #5432 UG T 8 I 45 #4 ( SerialShift_
result) , FJ LA S, 24 A5 5 128 Kbps, PN T51% Ff Gold 15,
T 32 MBI T, 48 R TR A 2R DT e 0 10 445 #A i D T

e

DMFShiter

g ciata_inl15..0] Shift_resul[31..0]

ok

Dhipnas TR/ FRIRIIRER T 3 W B B A FIR VCECUR I
SEHBE NTR A AL IS PO U I A B BE A 48, HL U T
TR, ARG VAL YR LARZOR ; SR AL L BCus B 4614
FEFERE T LU 3 FhULCES M b, s i 08, HLAURZh L i —
W, TERCIRIE TAERR R 22 -

UL USSR AT A5 ), 2 R 1 1 2L DL B 08 v
ARG T AL U A AR LG, TEA ) DA SR AT, 5 PR
b, UC FC g I P s G A B R 0SB A 55, I8 8 T UM i3
HERR.

ok

insth

B4 3 RREhH bR R

5 %

AE XA SN LT R, EEE BT RGN
Fe5 LARRCR 7 LUBOA WAT I VCECIR B As 45 1 2 1, 4R
T —FR A R IC IS, 45 M r R R AT Tl
W, i ELAS AR, I 8 05 R 52 33 ok S B UC BT OB 9 Y A
T8, 3 HoK 2 A S KA O EAORE NS, 7T
DATEARUE AL 218 55 B 2 R A1 P e B, A 280 s 1 £ DG P 08 35
AREIEEM R E T RO . ASCRT RIS E B, AT
AT FERRG S, MR 2,

BE

[1]1  RIBTF, FRIE, B 2T C8051F020 -G Ml - B R B R
il ] . AXHS A 5 21K AR, 2008(10) : 42 - 43.

[2] RAWSKI M, TOMASZEWICZ P, SELVARAJ H, et al. Efficient
implementation of digital filters with use of advanced synthesis meth-
ods targeted FPGA architectures [ C]// Proceedings of the 8th Eu-
romicro Conference on Digital System Design. Washington, DC:
IEEE Computer Society, 2005: 460 —466.

[3] LIOUML, CHIUEHT D. A low-power digital matched filter for di-

DMF-Counter DMF-Counter
OMFXnor DMFP2S
o o[ Lon
i ateinler.0] shit_resut{#1.0] 0P in(31.0] 08_result |— iy A pomo—r A
1 data_PN31.0] ok N QA N 8 QA [
— ok : @B |—— | bt i C QB —
= : 1p ac|l—— t {p ac |+
o PN st resul1.0) ENT ap | [ ENT o
L e RCO ENP RCO |
OMF_ENA 0| cLRN L0 CLRN
LK cLK
St LI
-~
[ Gy
Vo s |
Y \ o
s \
................ s L DMF-Gomparer
L ~o |
_G_ il
= | aEBo A
L | AEBY .
| AEB2 A2
L | AEB3 B2
| AEB4 A3
L | eBs B ||
| AEBS A4
| AEB7 gal 1 |
A5
Ll ATe Bs ||
L | AEGB 46
|, AGTB 6|
NG
inst b

rect-sequence spread-spectrum signal acquisition [ J]. IEEE Journal

of Solid-State Circuits, 2001, 36(6):933 -943.

MAHDI M A, OTHMAN M B. An algorithm proposed for FIR filter

coefficients representation [ EB/OL]. [2009 - 10 - 10]. http: //

www. waset. org/journals/waset/v26/v26-12. pdf.

[5] HANZO L, WEBB W, KELLER T. Single and Multi-carrier quad-
rature amplitude modulation: Principles and applications for personal
communications, WLANs and broadcasting [ M]. Washington, DC:
IEEE, 2000:57 -69.

[6] WA, EEE, 2, 5. BRI A REIRERAER
MBI R M2 BE2E R, 2002, 26(2) : 40 —42.

[71 JBETr, . Y REPIEAIEE A3 89 FPCA KB R ALILi&
. AR Ik K224 B AR, 2007, 30(11) - 1412 -
1414.

[81 {58, XREA4E. B4 PN JFFI7E E /P4 3 R 48 TR 5L
[J]. &N A, 2007, 27(2):261 -264.

[9] B, BRAIE. B T MBI S KA M R R BT 5
[J]. B TFIEHAR, 2009, 32(4):151 -153.

[10] THS, BeFl%. fi ] CPU mBsEMZ & ]]. iTEHER S LR,
2006, 16( 34H)) : 209 - 211.

[11] #ikd:, 8. AR REHERRITMNE AL REET #p
2,2005,12(1) : 30 - 36.

[12] G, Pl 5%, %2 . ] FPGA SEBR¥ S VL Ml ok B A i AL 4k 07

LI I ENE R, 2004, 20(11): 118 - 119.



