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Study on Back-Radiation level Improvement of IFF Antenna
for Surveillance Radar
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Abstract

In this paper, we described the study on back-radiation level improvement of IFF antenna after briefly describing
a design of IFF antenna to distinguish the target as the sub-antenna of surveillance radar. The proposed IFF
antenna was minimized a size with use all-in-one power divider as a two-channel IFF antenna forming sum and
difference pattern. The method for back-radiation level reduction was studied, and the identified method through
the simulation confirmed the decrement throught the measurement.

Keywords : Back-Radiation Level, IFF Antenna
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Fig. 7-1. Gap between antenna and structure

-

Ammmqm ==

<45 -30

%

Horizontal angle {deg)

7 90

45 60

30

15

-15

60

-5

wl---

[Bap) aBLE E2IHEA

Fig. 5-1. Back radiation 2D pattern(Tx)

Fig. 7-2. Surface current block plate application

[ ppp—

(Bap] 2BUe E21HEA

15 30 4 60 75 90

-15

-5 60 45 -30

20

Horizontal angle {deg)

Fig. 5-2. Back radiation 2D pattern(Rx)

Fig. 8. Position of maximum back radiation

Al sl 1488 A] A6 A13(2013d 2€9) /37

s



o X WP FRW e 8

FEREW R F oW -

WIEXH =xgad e -

E_owxxlv o T (i =

5 % B KCR, i g =

‘olﬂﬁi_idl mm.h&loq\]ﬂ =

TN ool e Mowm W R m I g E

W de o T AR L X g

pPmhE g PN B g

}ﬂoﬂ lrioﬂvm.oﬂ_.ﬂﬁ B —

X go KB oo T ix = 82 § -l

= H_.%lﬂmmiﬂewﬂo_e% 8 o E

RGOS I poa o op B BT g < g 5

TR N R 2% S 7
R B S o °F is

T<x _E£EWH awg ok s 2 £3

W e X8 g do =N T ) B gy : iz _

B0 o <= I~ — <R — = = H
muUrauSmmxﬁL%A%bwﬁmM L %

&%WJEX%EMHT%_ . ™ " S

R T N O 2 Hiod

Lo MR B R LR T R

o R 2o ] o RORE o KW m

o O B o N X L _ ) I w Ear B e

=N T E N T %A KN = 8 € § § 8 & § 7 § @ 2 8 R § B 8 3 1 B8
T oHp oo B o T % B o= AR (@p) ueney paziewioy {@p waned paziewioy

240 270

180 210

30 60 90 120 150
Vertical angle (deg)

Fig. 11-2. Elevation beam pattern(Rx)

Chl

. B}k
=

ERE

.+ A

Shieldng Gasket

Fig. 9. Shape of surface current block plate

e
e —

I T LTy v

R e
|
'

'
'

R e P N
I
'
'
1

“J--Tr---r--at -
'
'

g

1-=-
'
'

[ P
I
'
'
1

Gap] 2j6ue |eaipas

15 30 46 60 ¥5 90

15

Horizomtal angle (deq)

TX)

Back radiation 2D pattern(

1.

Fig. 10

S e -

'
1
-
'

'

'
F---
'

'

'
'
'
P
'
'
'

5

45 &0

15 30

A5
Horizontal angle (deqg)

Fig. 10-2. Back radiation 2D pattern(Rx)

P S S
. .
a5 30

-5

r
'
'

ﬁ_--_
wWl---

5F---

OF---
A5F---
“30f---

[Bap) alfE EOILEA

A5F---
-

T5F---
0
-90

71834 Alled A15(2013d 24)

3}
of

A

38/



Gaglo]r) g Fol ke

AW 9 A oinl 39 i 7 S A9
TZE] wel Table 194 BE AXY, 25 H&
T F4Al 5 20dB olste] AdE HoH, 7=
& Hgo uwet Hd 5dB ol M &EE EYth
BEHARAGEY | Ee FH9 o]5olu AEde A
o] Wzyt gle dElolA FAFA] T <A X
Ao FEE TAATIE 98E 1o, A5F o=
F AE FEo Ui E9E BT

Table 1. Back radiation level due to structure application

SHF HIA}L &=
go'_g ’:l_l‘—or—| T o o I' T
f1(EAD) | 2(=2D)
F7F +Z2E AHE A | dB -18.71 -16.47
F7Y +2E FE 5 | dB -23.08 -20.41
4. A E

g QA

F=5 A

EERES
A Ak

N
ox
ofy
tlo
ok
N
ol
ok
N

o
tio
i)
op
ol
&
ry
iy

ox AN N
N
e

2 A
[
o,

Lo 4
o
N

Ty
b
B>
ol
B=)

T LR}
A
Lo
i

o
:

S
_)‘ﬂ
[

B
L)
>
R
ol (4
_|>~
=
o
n)
2
)
ojo
ofr
ol

References

[1] Merrill 1. Skolnik, Introduction to RADAR systems,
McGRAW-HILL, 2001.

[2] Michael C. Stevens, Secondary Surveillance Radar,

Cossor Elctronics Ltd, 1988.

Scientific-Industrial Centre of Professional Electronics

RADWAR SA, “Monopulse IFF Interrogator Antenna

with Optimised Parameters, Minnimising the Possibility

3

—_

of Generating False Replies by Transponder”, IEEE

Conference Publications, pp. 3335~3339, 2009.

dd, ATH, “GA FHA AAHE Ha AL

£ S-tlY Quadrafilar & <teE|U, tigHA 7]

8ks] =84, 58(12), pp. 2468 ~2473, Dec. 2009.

[5] Petr Martin - Mudroch, “Back Radiation
Minnimization of Ultra Wideband Vivaldi Antenna
for Radar Application”, IEEE Conference Publications,
pp. 3335~3339, 2009.

[6] Qinjiang Rao, Tayeb A. Denidni, and Ronald H.
Johnston, “A  Single-Substrate Microstrip Fed Slot
Antenna Array with Reduced Back Radiation”, IEEE
Journals & Magazines, pp. 265~268, 2004.

[7] A. Balanis, Antenna Theory, Wiley
Publication, 1997.

Cerny,

Interscience

St A8 7483 R A6 A1E(20139 2€) /39




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


