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Filter design for protecting signal interference between RF

equipments on aircraft
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ABSTRACT

This paper presents method to suppress signal interference by using the filter in the RF
output stage of the radiation equipment as a way to avoid interference between the
RF(Radio Frequency) equipment mounted on aircraft. Especially filter design to suppress
harmonics of the radiation equipment and testing method to verify the filter's performance
is presented. Filter was installed at RF output stage of U/VHF radio in order to prevent
interference between U/VHEF(Ultra/Very High Frequency) radio and data link system. Filter
design and testing method in this paper will be able to give help in the design of aircraft
equipments as a tool that can be used to establish measures for problem of interference in
the aircraft.

=

=
=

B =FoMe &F 7] F3EE = RF(Radio Frequency) FHIZEe] A% M-S W A|5}17]
A gete® hs] M e RF @l ZHE AREste] 1M AES JAlste IS At
gt 53] Zhell Al A B ste nxu AR AAE % ZE Al 2 des
AS37] g A WS AAST ZEE U/VI—IF(Ultra/Very High Filter) ¥ 7]¢} ]
ol A AlAEZe] S WAsHY] flsl U/VHF 3718 RF ol 228t & =
oMo dy A Al Weke 7)ol EAsts Y EAC W S FHE
T A EFEMN F§F7] RF ZH A =55 = Aolth
Key Words : Low Pass Filter(* <& 2¥), RF Interference(F4 535 7H4)
.M =1 &xo wet 22 Fas dgs A
T Aol Y & Stk
FE7lel g dF a7l wet )l F&7] AACdMTE FFAA AHE
FHRHE = dHvE agFeAa gobAa v & olsfstar ey wiAIE Ay steiof FHui1].
53] A& Al wet dejek 54| ‘:]'27] W QHUE ARgste AHIEE SA4FAE 93
ol B3 ¢tEHlUE o8 A¥ZF F/3k7] §§ UHF/VHF(Ultra High Frequency/Very High

t Received: July 7, 2012 Accepted: February 19, 2013
* Corresponding author, E-mail :

http:/ /journal ksas.or.kr/

kimjunhyoung@lignex1.com pISSN 1225-1348 / eISSN 2287-6871



541 &

503 %%, 2013. 3 &37] RF A5 Az 7] wAE 93 I A7 247

Frequency) 7371, T& 3|9& 93 TCAS(Traffic
Collision Avoidance System), 3&&7] 28-S 9
gt IFF(Interrogation of Friend or Foe), &%¥ #
X AFS 9% GPS(Global Positioning System),
HolE F41& 943 tlo]E A (Data Link) A2
d, A1z FAHES 93 RALT(Radio
ALTimeter), A&7 A FHS 3
DME(Distance Measurement Equipment) 5 %
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Fig. 1. Installation location of antennas
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Table 1. Specification of U/VHF Radio

Factor Specification
30.000MHz ~ 87.975Miz,
Frequency FM
range 108.000Miz ~ 399.975Miz,
AM/FM
Carrier power AM : >10W (typ. 12W)
(Normal mode) FM @ >15W (typ. 17W)
2" <-57dBc (typ. -75dBc)
Harmonic 3% <-60dBc (typ. -80dBc)
spurious signals | 4™ ~7" <-70dBc
(typ. —90dBc)
Non-harmonic <-34dBm (typ. -50dBm)
spurious signals
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Table 2. Specification of U/VHF antenna

Factor Specification
Frequency 108.000Mz ~ 400.000M:z
range
Impedance 50 ohms

3.0 : 1 max. 108-118 M
VSWR 25 1 1 max. 118-174 Mtz
25 1 1 max. 225-400 Mz
Radiation Omnidirectional (Az)
pattern Monopole (El)
) -6dBi VHF
Gain (typ. +2dBi UHF

TxIE EE RF ZuleA dAHE dde

o] "4# el AMP, Mixer 52| H|
Z7te] ofsf gt aixute] 548 4

F AT
x = Acos(wt), at w=2rf 1)
y=a+bAcoswt+ cA*cos’wt + (2)
dA3cosPwt + ...
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154 & = beoswt
257 8 = cA’cos’wt
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A2 A2
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Fig. 2. RF interference
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Table 3. Requirement of filter

Factor Specification
P
assband 100.000Mz ~ 400.000MEz
frequency
Stopband 450.000Mz ~ 500.000Mk
frequency
Insertion loss below 2.0dBm
below 50dB @ 450~500Miz
Cut-off )
. (compare harmonics about
characteristic
fundamental frequency)
VSWR below 1.5 : 1
input power 20W
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R, : nth-order elliptic rational function
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Fig. 5. Result of simulation
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Table 4. Result of SIL test (attenuator : 30dB)
LPF &= & LPF =&t &

FIFOT | Mz | nxd | @ds | axm

(dBm) (dBm) (dBm) (dBm)
oxt mzm | 980 6317 | 5349 | 115
oxt mzm | 980 | -63.17 | -53.41 -116
oxt m=xm | 974 | -6354 | 5348 | -118
3% mzm | 992 | 7518 | 5974 | -92.01
3 mEm | 994 | 7469 | -59.64 | -94.40
3 mxm | 994 | 7509 | -59.78 | -9358




41 4 28 3 9 2013. 3

|59 Az 74 HAE g 2 A 251

=4 Foee dHolHEAY AME Fo¢ diY,
450M, ~ 500Mze =AHetRem d¥ ZHI 2
7= Table 49} Zt}. Table 4= U/VHF F# 7|
o] 2aF e} 3x} 1z JEO AS AVE
AA5 ALY A2 A & SH4% Aol

=4 23 doleHyaete] AYE 1HS A
f+ T3 &2 (free space loss) 43dBm3} 73 7]
30dBE # &3 A¢ 33 1E3E -100dBm ©
stolm 22} 1 ZIk+= -120dBm ©|dtE A HFH
g8 44 Ang 32§ oazsd ga #t
da7k Aes e,
233 H|dH AlE

Hg A A¥2 U/VHF 37, A9572H,
tAlU = A9 7hell vl mxvle] o8 o
< e T Y dHelHya JeHuEsE A%
HlZ v PA o =2t va] AH dolHy=a

‘
)

_‘?‘_
o] gHYUE Fds= e SAHSAY A
SAS 9% vgA ¥ FA4L Fig. 117 2o
U/VHF F77] Zvlelx E=8€H RF 257}
XXm Eojzl dHeolHyga devz Fdd 1=
o A% ZF 450Mz ~ 500Mz Abole] YR ]S

=45t 23 Table 59 2t}

Network analyzerol| 419 &4 23} Noise |
4 -120dBm ©|&t2 A o] /Mo ix
g gdio] dolHE A GHUE FYEHA A4S
PO 7R RS FRlstAth 53] SIL Al gl A
32} %9 4157} -100dBm ©]3t2 <= oy
-120dBm ©|3t2 A5 o] HIPA| G2 FAF
NES] FFoZ A A&l SIL AlFET F7}

Aircraftinside | Aircraft wing
| A Equipment

Radinm antenna
. R
1

&=

Radio antenna

Spectrum analyzer ppp

Fig. 11. Configuration of aircraft test

Table 5. Result of aircraft test
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