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ABSTRACT

Electronic warfare systems are needed to be advantageous in the modern war. Many radar threat signals with
various frequency spectrums and complicated techniques exist. For detecting the threats, a receiver with wide and
narrow-band digital processing is needed. To process a wide-band searching mode, a polyphase filter bank has
become the architecture of choice to efficiently detect threats. A polyphase N-path filter aligns the re-sampled time
series in each path, and a discrete Fourier transform aligns phase and separates the sub-channel baseband aliases.
Multiple threats and CW are detected or rejected when the signals are received in different sub-channels. And also,
to process a narrow-band precision mode, a direct down converter is needed to reduce aliasing by using a
decimation filter. These digital logics are designed in a FPGA. This paper shows how to design and develop a
wide and narrow-band digital receiver that is capable to detect the threats.

Key Words : Digital Receiver(TIA|E€42217]), Wide Band(*3t<)), Narrow Band(E ™ %), Radar Pulse(Z]|°]t} H),
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Fig. 1. Block diagram of the digital receiver

334 / S A Bl Eks) 1] A|22d A335(20199 69)

2.2 HYof MA

Al FojedADCe] QlEH| o] VIVADOA
A F8F= Selectl0 IPE ©]-83le] AT ol4iks}
H 9 FAlEE ofel o] BHEE = 4

z(n)=aln) « Cos(w[,n-i-ﬁn) 1)

71X x(n)= oltstE
29 I, w= 2afilfs, fie WH -1
i op AEdlelH 5 28I AsA e

A
L= i =2 k25 e e
FAll e 4= ok aglal cWrb FALEE 3
AME thE Hx AEE el EVlss] A
AL olE M|As ] fste] Zdlel= HEWAE
Adefol 4= ARES 4 it EEjeo]= dEYaE
AFESIH 0 ~ £9] tiHEo] DFT] Point T9HF2] A
vadz FEEd, 2EE ARAdse] g%
FIRZE]S] T4 SHEAd J&s vzt o7]A
A3} o]5S 1#3dle] DFTQ Point & N 322 A
A3t ADCE 2.4 Gsps ol ABZE HolER
Hr= [FASE 32709 Ad= i, MEd
O|EV} f/NZ Yrolx|m ok 11 dBS] Add o5&

o]

=

% % gtk Eeslol= AW YolE: ¢
HuHE olgale] de dole] WAL At

. Fig. 29] 3 WAje} o] Ntom A

gk Aol N7je] ElolE 7L 3
A dt Al B dlolE7h AlEAl A
= Aol doly wjds st MBEA
T 5 NoE thr teFo] Hrh 9] i
ARESH Fig. 39 3 RiAe} o] Fubg A9
Edel quads Aboldl Aol EAskA] &
Tk ol ESAlEEe] BE ASE e glo] B
Sopshis 285l BA @t olE sidsty] flst
o] Fig. 29| 7 Aol o] g Ajfxzol] w2 A 25
dolHE Af-aL, yrx] Bk 37 dojEE A9
Por AquAdel s bWl ads 4
AT o] WS Agehd MBS R
fE N2OR ‘i theFo] o] el AR 2u)
2 ojxlt} oli= Fig. 39 F WAAH ~AEH 4
of MEAHE Afelell FHHAo] EASHA Ho] oW
ABle e A et

Ho mlo
2
u

fo o



gojd Az wx

Input data array with /32 of the polyphase filter bank
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Fig. 2. Buffering for 32—point sequences in the
32-stage polyphase filter bank
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Fig. 3. Spectral characteristics of sub—channels with
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