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Abstract With the development of advanced technologies in the Fourth Industrial Revolution, the defense
sector is pushing for "defense innovation 4.0" to secure an advanced force based on science and
technology. In particular, to efficiently secure an unmanned system based on artificial intelligence (A,
the defense sector is preparing to establish an infrastructure system with features such as a network
linkages and standards, an integrated drone control system, necessary frequencies, and utilization
technologies. A representative infrastructure system is a wireless communication system, which is essential
for the integration of advanced technologies such as Al, unmanned vehicles, and autonomous driving.
In this paper, we discuss the characteristics, structure, and types of oscillators, which are key
components of wireless communication systems. We also present vulnerabilities in terms of
manufacturing, mass production, and quality of dielectric resonance oscillators. The use of a planar
oscillator is proposed to address these vulnerabilities. The quality and economic effects generated by
using this oscillator were analyzed. Applying this oscillator to wireless communication systems in defense

could improve economic feasibility, ease of development, and quality.
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Fig. 2. Structure of Dielectric Resonator
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Fig. 4. Metal Enclosure inside (left) and Metal
Enclosure with tuning screw engaged (right)
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Fig. 5. Typical planar resonator structure
(left: hairpin, right: ring)

EZOoZ FojH(Hair-pin) —T’-Z:Q]' YRing) +=

A BA/E AT S e WY R & 5
SIck dlofa FA71e] 7 el Bel HAsh
A} she BAFTE] g ] wr%(i) Zolz 44

7t EH, o HYSaAF B
FEz AT 7HsshH ARt
(Spiral) 33171 S°] At

71E 2EY Azt MR FERA(FHA A7)
Az FzEd wd, Autold g )9k AEY
A3 59 33e WA= ‘%ﬂiﬂ opd 715— ~EY
Aol &0l E2le FHY 22 oA o
= TIAIE 2= ZASL Aot dEHA FH
=Z Fig. 6° AAISHAH.

Bz 2oy

R

=

ol

Fig. 6. Slot-type planar resonator structure and
specimen
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Table 1. Fields of applications and expected effects
by type of oscillator

Oscillator Fields of Alternative expected
type application(technology) effect
DRO Doppler radar, motion
detector, etc
. Securing mass
VCO C.0mmumcat10ns production quality,
equipment, radar, etc lightening weight,
OCXO |Circuit card assembly, etc rapid product
c . ; development and mass
Rubidium ommunication devices Jucti ticati
) for 4G/LTE/Wimax bands, | Production. mitisating
Oscillator . parts discontinuation,
etc
Solid Laser High Energy Laser
Oscillator | Weapon System[8], etc
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Table 2. Price Calculation of Dielectric Resonant
Oscillator component [9-11]

Dielectric resonance Price (won) [based on Price per
oscillator component | quantity of 1000 units] | unit (won)
Dielectric resonance 3,870,000 3,870
Metal enclosure 1,290,000 1,290
Tuning screw 645,000 645
I 1,954,000
PCB fabrication (100*50 mm2) 1,954
. 2,142,000
Other parts mounting (SMD part 10EA, Pin 4) 2,142
407 B 212 B o) L2 At
< ), Table 2 3+919] PCB A2, 7|et & A7 Al
gt §AA FH7], WE AEFFA, Fd 2377 EL
3 = 2 4L 100071 71% 5,805,000€0]ck
AAA] G HoF HEZ 71E /44 3 IR

9,901,0009€0l14 HHAY 7] 4,096,000¢0.2 7=
i8] 41.36%% °F 58%2] A& Ho|i QIth &2
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