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Abstract An electronic attack (EA) system is an essential weapon system for performing electronic
warfare missions that contain signal tracking and jamming against multiple threats using electromagnetic
waves, such as air defense radars, wireless command and communication networks, and guided missiles.
The combat effectiveness can be maximized, and the survivability of militarily protecting combat power
can be enhanced through EA mission operations, such as disabling the functions of multiple threats. The
EA system can be used as a radio frequency jamming system to respond to drone attacks on the core
infrastructure, such as airports, power plants, and communication broadcasting systems, in the civilian
field. This study examined the criteria for classification according to the electronic attack missions of
foreign EA systems based on an aviation platform. The foreign R&D trends by those criteria were
investigated. Moreover, by analyzing the R&D trends of domestic EA systems and future battlefields in
the domestic security environments, this paper proposes technological development plans of EA systems

suitable for the future battlefield environments compared to the foreign R&D trends.
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Fig. 1. Operational Concept for Electronic Warfare
System[1]
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Fig. 2. Schematic Diagram of the Research Process
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Table 1. Three Major Capability Areas of Military

Operations for Airborne EA Weapon
Systeml6]
EA. . Stand-in Escort Stand-off
Capability Jammin; Jammin; Jammin,
Area 8 8 8
Inside Out(sgidle Og SAM Outside of
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Fig. 3. Miniature Air Launched Decoy Jammer(MALD-))[7]
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Fig. 4. EA-6B Prowler and AN/ALQ-99 Tactical
Jamming Systeml[8]
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Fig. 6. EC-130H and EC-37B Compass Call[10]

2.2 I SAHE ST

WA AvlE ARt AF Fof et 35 71EE 9
F9] bt AAZHAAE AHH R A7 sk
=9 sF= g, =H AAZEAA= AS-555l
A 283 g AAFAA A dig S A
gYsto] girt.

= A5REE F3f 20009 &5t pdE
ZAAAH|(SLQ-200K)= 34 dlod, i3t v|A
A7) 5 TRt AFol tis ot TS BEsh
AZZAA Al Fig. 73 2t AR A ]
3 Eol= AE ASE AAFIe R AdHska, 4
9 BRRE AUsHA Aok 7T 1Yy 4s
oA BAE &9 A5 E FHoto] APS FoHA +
Eole 71&E F8otnt. o|3t JHE vz
H(mainlobe) B4 By HAE 7|9t 1&3 A
Augt ASTE $AsHs 7|eo] A8HArt o=
"1795H 208714 3671Y 7t HAHREAES DA
Y S S ARt G| 4 tAE 1

=

B

==

o
2

ot a1l ojo

ﬂ[_o‘,ﬂllm;aé:
oM. rio o

gl



AAZAAA AL §F 24T TAYete] A A+

Fat 7|9%X(DRFM : Digital Radio Frequency
Memory)oll tsll 1< HA|eto]H(digitizing) A=+ 7]
&0 8T AT A 2 A7E 5= NI A

7b A1l

WHHHBNE, )

N RN K.

dounyn AWASUAER)

Fig. 7. SLO-200K[11]

AE7] A3 HAAPLSIAHI(ALQ-200K)+= 200049
o S A7HEkS 53 KF-16D, RF-4C 5 tH=3 A
£357] 714 sl AA34 ZEE A7 AA-34
AAZ Fig. 83 Zth. W3 dlojt, f3x, FFHAY

Sollx] WA 29 BANEE AEoR BAel 4
Az 91 APETH A YRAE SuE B9, A%

37 th8 A DREM 7142 Hg3lo] vl54
AR WA AT 5B Potstnt kit B
¥9lo] ALY Y YR BRE A2 B2
PP o AARE BAo] Hu|2 ALESIHI2,

Aol gk

Fig. 8. ALQ-200KI12]

473

A3 A& HAA7gH] - (TLQ-200K)+= Fig. 99]' 2ol
T4 FAG dief R 85 ¥ ARZEE sHse
A& 715HY] AAZAAAR 20109 7H‘?—-_1'% s
Skt AA A4 AH], A4 ], 7es AR
ZH|(TCAE Technical Control  Analysis
Equipment)@ A=, '111'7(* AL A=
UHF/VHF/HFH 9 9] A1 FABAl 430 disf AA|
AR g5 9 5 TA 7]5, HZ ASof gt A
Q14 71, 918 A9 FE B "@A 71so] A8
et ARFZA AHl= TCAE AH]9 Aol w2t
&9 thE FASAIG His Axtuse] s,
53] = f(frequnecy hopping) A%l HisiA
= Aztwero] 7ha3t 7140] AEE Itk TCAEH =
AR 2D ], ARZE ool §-54 s dF

-1|

=5 vigro 2 ok TCAE Av|oA] AL JHE
B AAE QR $o] 7FssITHI3L.

Fig. 9. TLQ-200K[13]

3. HXSAXA A Lot

P AR T AATAANAL ATAL SFL P

& SHE 71N Hal AR AElE gAstel B 9
gol eAlEs EolA Fuks A diol diste] A4l
HHoR FA ded 5 e WA 71Edt dA
B AAuS 9% 12 $4l 71E59 A7 A
E T Qe FAR WISHL ek Pt FHo) orr
WEL vF 1 AR & FHE A Sl w919

o] Y= FH= 1 glom[14], o]2f3t A% KoflA] gt
o] nlef Aol Belste AATAAARS] A+
H]'qu] gdasitt 7|&9] EHE AAESE 9% =W

T AX 0T 7)&2 Table. 29} Zo] njz] AA3Hof



el

R

2] A228 A6Z, 2021

A9) SERe] et BUHQ WA Thgol 4l
AR iz ol s g chEIE
537 7163t 15 7S B4 FARE )&
3 @77t ask,

Table 2. Comparison of Core Technology Capability
about EA Systems

Core . . . .
Technology Signal Tracking Electronic Jamming
AESA Radar,
. Mainlobe/Sidelobe, GaN High Power
Foreign ¥ s
Wide Frequency Band Amplifier,
Long Range
i Mainlobe, Self-protection, Small
Domestic Narrow Frequnecy
Range
Band

3.1 CE9IE U A5EN Jla
S T B eoluieh 2 AARR Lo
we| of Y &S Hrfe Yol Wshe Azt

o] Wl o]F gL AAtme AsS

L

.

gx B4 BAo] gaFoly, g A58 A&
AL T FAAIS/HA] A&k 7€) B asit
T, AA AR 28 S st 1E Aeet 3
Soll 9] Al AsEo] EAFH Sl U
dut &Agoln] olfgt LA AFRY st
St} A&HH o7 2= 7]E2 4 tEEY
Foll ths= s d2er g74d

ES AAEE Mole AR G Qo] ¢
oA dAEHe B okt AHE EeT 4 Qo]
of 5td, 917 #lolelo] £ AlFo] ZAE = #2491}
P} o2 ol A A (sidelobe)S B FAA Y A
At o] Yastug olF 93 B AT

2 7)%0] thst 77k Wasic.

]
o

o
=

i)
A

A

474

JeHE AEE FE] 98

a5t T =eolMe 237

L
=

h=4
. Gallium Nitride) £%}& o]&slo] 18 & TE IE
S AlZotal, Fuke i F7HA% Y& o]8st 1

29 3271E Ndsidinh. FHolAE 2ok WA
471449 'Ka H9 GaN MMIC 7|8t SSPA i
9 Axy AA7|EA]] "GaN RF HAESE 42 3F
M 5 AREA A7e NS 5o B9 94 7s
< g3 Ut QtH15). I8y g S IE 2
B N FERES FHT6t0]
Y ASE4 ] AZo] dast
e =2 IR Qg 45 st

T7goflA9] E8(spurious) 4l
At F7H4Q1 A7t "Hasit
WeF 22 9271 mekd AdsgollAl s
2 A9 1&Y AAuTH ASE Bl
S arAlES (effective  isotropic radiated
power)Z gEsto] AR u 7IE Fhslel= o] H
S2old, ol fIof 22Hd Fa-2bduid QteElv A 71e
T oAd 719t ol @4 7ol asith FejoAe
olu] 9k 47lE AN/ALQ-249 NG} Zo] 2731 55
g Qv ol $4 71eE AN FolH,
UM E = Hi71e AFdS Bl 8x8 55 HHH
g A9 £2]-4=1 Hu} FAlo] 7hsdt AEVE LSt
AHZF QiTH16l olEgt B QtElUE Bl f1delut Al
& Alofols RIXF Alo] 71&s Z8slo] Yol W
29| Friisld $4HEs 34T 4= ok ey, 9wl A
d 29 ATSHOE ths Aol At ASE A
AHog  FAp| oiMe Fu B os 4
(frequency division multiplexing) 7Hg9] g #£x%
AR} 5]l 2 Alo7l& A dash, 8 |
UE 59 Fdie dtast AsE $418 o Qs o
g ARp 7 Al w dAgsks QY oS B4
Ast, ¥ ¥4 H= 5 d5A} mutual coupling) ZAE
Sdstr] gt A7t Easick

4. Z8
42 AT B9 71e9) o AEe 59 v



ARAZAAA AL

B 243 WPl g a7

[

o] A &2 A FEAA 7|5 A=A vhb] g e

ATIE Ao R Wid Ao Aum7], B3
AAE A4 AR AEhe B A o)

8ol 7hsdt A FIIAAR, =7+ XEFXV\LE*H
F840] €= SHEHL . & AFore =] ARt
SAAAY F8 R AN T, 22 = A
ASAAAL] AL TS RAFEAEIALH ol
Ed= XS AAA F= vl Agege] Feske A
ASAAAE AT 71 woPd RS AAA Y A+ T
At AASHA. FAI7F AAF ol A= AESA 7]
g Flold W, 4l Al 7N R AR B4
719] 17gdat, 29 A4 7 AR 75 5
FH B E ALeslel gigd 1Y 359
9 US Aerd ey 1E9 7N A AR 7
=g 0 FF I AASFAAY AN 4 3
WP Gl &82 5 WIE 7Rt

o]
pr g

¢

References

[1] Defense Agency for Technology and Quality, Defense
Science & Technology Development Trend and Level
: Vol. 3. Intelligence-Surveillance-Reconnaissance(ISR),

2019, pp.386-518.

The Joint Chiefs of Staff, United States, Joint
Publication(JP) 3-13.1 Electronic Warfare : ChpaterI,
2012, pp.1-18.

(2]

3] S. Kim, "The Evolution of Future Warfare and the
Transformation of International Politics: The
Complex Geopolitics of Autonomous Weapon
Systems, Korea Open Access Journals , Vol.62, No.3,
pp.93-118, Sep. 2019.

DOI : https://doi.org/10.23011/inds.20

[4] S. Hwang, D. Kim, "A Study on the Establishment of
Anti-Drone system for the Protection of National
Important Facilities', Journal of Digital Convergence,
Vol.18. No.11, pp.247-257, Nov. 2020.

OI : https://doi.org/10.14400/]DC.2020.18.11.247

[5] J. Lim, U. Jeong, "Development Direction of Electronic
Attack Technology', The Proceedings of the Korean
Institute of Electromagnetic Engineering and Science,

Vol.24, No.6, pp.14-24, Dec. 2013.

United States Government Accountability Office(GAO),
Airborne  Electronic  Attack: Achieving Mission
Objectives Depends on Overcoming Acquisition
Challenges, Report to the Committee on Armed
Services, House of Representatives, United States,
pp.5-10.

J. Sunil, J. Edwards, P. Dhingra, S. Tetarwal, M. Wasif,

(0]

(7

475

[10]

[11]

[12]

[13]

[14]

[15]

(10l

[17]

H. Griffith, C4ISR & Mission Systems: Air Yearbook,
Radio  Frequency  Countermeasures: Miniature
Air-launched Decoy, Jane's Information Group,
United Kingdom, Apr. 2020.

G. Ebbutt, H. Griffith, M. Streetly, M. Wasif, ]J.
Williamson, C4ISR & Mission Systems: Air Yearbook,
Radio Frequency Countermeasures: Northrop Grumman
EA-6B Improved Capability III Prowler, Jane's
Information Group, United Kingdom, Nov. 2018.

J. Sunil, J. Edwards, P. Dhingra, S. Tetarwal, M. Wasif,
H. Griffith, C4ISR & Mission Systems: Air Yearbook,
Radio Frequency Countermeasures: EA-18G Growler,
Jane's Information Group, United Kingdom, Apr.
2020.

J. Edwards, P. Dhingra, K. Panigrahy, M. Wasif, J.
Sunil, C4ISR & Mission Systems: Air Yearbook, Radio
Frequency Countermeasures: EC-130H Compass Call,
Jane's Information Group, United Kingdom, Jan.
2021.

Agency for Defense Development, C4l&Information
Warfare : SLQ-200K [Internet], Available From:
https://www.add.re.kr/board?menuld=MENU02707&si
teld=SITE00002 (accessed Apr. 26, 2021)

Agency for Defense Development, C4l&Information
Warfare : ALQ-200K [Internet], Available From:
https://www.add.re.kr/board?menuld=MENU02706&si
teld=SITE00002 (accessed Apr. 26, 2021)

Agency for Defense Development, C4l&Information
Warfare : TLQ-200K [Internet], Available From:
https://www.add.re.kr/board?menuld=MENU02705&si
teld=SITEO0002 (accessed Apr. 26, 2021)

Ministry of National Defense, Republic of Korea, 2020
Defense White Paper, 2020, pp.11-18.

S. H. Lee, S. I. Kim, B. G. Min, J. W. Lim, Y. H. Kwon,
E. S. Nam, “Technical Trends of Next-Generation
GaN Power Amplifier for High-frequency and
High-Power”, Electronics and Telecommunications
Trends, Vol.29, No.6, pp.1-13, Dec. 2014.

DOI : https://doi.org/10.22648/ETRI1.2014.].290601

J. Kim, S. Choi, D. H. Kim, H. J. Park, D. H. Kim, W.
Y. Lee, I. S. Kim, C. H. Lee, "Development of
Wide-Band Planar Active Array Antenna System for
Electronic Warfare", The Journal of Korean Institute
of Electromagnetic Engineering and Science, Vol.30,
No.6, pp.467-478, Jun. 2019.

DOI : https://doi.org/10.5515/K]JKIEES.2019.30.6.467

J. Kim, The 4th Industrial Revolution and Defense
Science & Technology, Monthly Industrial Economics:
Policy and Issue, Korea Institure for Industrial
Economics & Trade, Republic of Korea, pp.82-85.




SHARSH7| &38| =R A A2238 A6, 2021

A X M(Jaeseong Sim) (&3]

* 20149 29 : Fgdist A
ABBHE (33D

20164 84 : gzt A
FEEAET (B4
20169 8¢ ~ 20209 12¢ : =
Pr1eEdd A7

20219 19 ~ 34 F371&d
TATA A4

71€719, AR, HEEA

8t 8 S(Byoung-Ho Park) (B3

+ 20149 29 A7 71AE
sk} (FEAD

201649 29 : At sk
71ASE T (A

20169 8¢Y ~ 20209 129 : =
U71EEdY d74

2021¢ 1€¥ ~ @A 97led
AT dA7g

476



