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FolA AEEE o s olael AL SHOR s, AFA vlolaR 2%,
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A1l i,
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A o g} o) AL BHow d, AFA vlolam 24

AT 4
A1l ol A,
A7) 7lEe, AEE, s A(Si0,), M(fabric), 8l (glass), AFEFe]o(Al0,), ETole gy ol E

(polyethylene terephthalate, PET) % ZZYdEZ =22k (polydimethylsiloxane, PDMS) S 2 o] Fo] A hof| A
AEEE S EHOR sk, AF4 nfo]lam &),

A7) mola R Ax=, MEMS 291 X], MEMS relay, &2 2=91x 719+e] =84 A (micromechanical inverter)

Zo HEFA AN A EHoR dh=, FEF4 vlolag 2%
A7 6
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coating) E+ drop IE WHow 435

rlr
L
o
i
o,
(o
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ol

Fe, 254 vholas agel Az .

A7) w4 g AE Z"WsE 9AE, T2 (evaporation) HiE AU E]F (sputtering) WHOE FH = AS
EQog dh=, AEA vlo|aw 2249 Az W,

AT 15
A6 WA A48 T o= 3 ol 7" Ax YHORE Axd HEA vlo]AR LAl dojA,

A7) mlola & A=, MEMS =91 X], MEMS relay, &2 2=91x 7]9+e] =2]4A(micromechanical inverter)

[e]
o > o = -
o 454 AN AL SO sk, 454 o

!
B
>

B oayge 34 Yuayt 38E gadnfe UEYIE T, HE Ao doun =2 HE 41
S 2t HAE2 vlolA® A 2 o9 Alx Wy #E Aer, F v pAHoRE FAUEgoR steiAe=
ol o&] ¢Fo] 7hed gavnfFa UEYAE xdetar, ojfd dFoz e HE WA Wals T
wpo] A= Axpe] 7] A o] wshd o, A7 dadeFE EYI AxAe]l w2 T YmYArt
o] u = AZY 2 22

e}
S ZkE= mpo]lg R AR S o] MEMS 29X], MEMS relay, #
5

)= A 5 Ao

[o] ¥ & AL7 =7FAT7HEA A ]

A TEH3Z: No. NRF-2018R1A2A1A05023070

AT A=A RSN

AT AR AT AG

ATFAEE : FHATAA LA

ATIAE : (F5)5F 719 MENSO] g A FEE 98 YA &8 A5(1/3)
At7]ZF: 2018.03.01. ~ 2019.02.28.

CMOS E#@A|~E7} Z2HE= %2 subthreshold leakage current®} & on—off ratio & SE37] Y3 tjote=z
MOMEMS =1 X]ol] ek 2o A7t AdEa drl. MEMS 2~91% (microelectromechanical system switch)+:
CMOS ERdAl=H eb= P A7 (electric field)Y HAH(radiation) 9 97 A 2o g Fas
A& AA Bal =L on-off ratio®} near zero leakage current 59 FHES zret),

Fx|qk, o] E 3k MEMS A9X= EAFA 07 nmaterial transfer, local field emission, oxidation, stiction %
B4 HEe o3t dE5we WMy S &Aoo Q] AdE HEFHES 2] uidl, MEMS 29X w2 A
= S P77 AT AF(AE 5o 29X T2, AF 24, FJ2E WA= )7 JAHL

Seo, Min-Ho, et al.(1000-Fold Lifetime Extension of a Nickel Electromechanical Contact Device via
Graphene. ACS applied materials & interfaces 10.10 (2018): 9085-9093) =& Rana, Sunil, et al.(Nano-
crystalline graphite for reliability improvement in MEM relay contacts. Carbon 133 (2018): 193-199) &
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S AEAZS 7HH 7IAA Aol g '@a 7 U EES ARESte] MEMS 291A9] FHE A7 a3t
st ATt AFE Bag At s, ol HE ol wE WyTeAde] glo] 2 FEUAE 7AW Al
T kQ FFo =2 HAEF AFE 7FH YL T # A (radio-frequency) AAFY logic applicationo @ &8
st gHAZE Atk

CHEN, Yenhao, et al.(Characterization of contact resistance stability in MEM relays with tungsten
electrodes. Journal of Microelectromechanical Systems, 2012, 21(3) 511-513) =-2 PARSA, Roozbeh, et
al. (Laterally actuated platinum—coated polysilicon NEM relays. Journal of Microelectromechanical
Systems, 2013, 22(3) 768-778)%< AHE 5% =& F7& HE: AToZ AFEEY] MEM relaye] 4
AN A e AT ARE BHudk vyl ded, AR oZE B2 (tungsten), ElERE Z3E(titanium
nitride) &< Z¢EF(platinum) ¢ 1% A=A =4& AHEE A5 vlolaz 245 AASHAH.

AW, of Agel A kQelAd & NQol B& ANATE Y, A% 2ol Asrh 4A WA
AEROIY 7] FoA ALgs] Zad BAlde] olds 4@,

Olﬂ

94

AT 2L W] AELER Qe HFH4 vlolam iAo HEHEA=R
T ‘ﬂco}%ﬂ“} EHE@;?J T2 55 A9stnz(S, AL wob) A Aol Al & (micro welding),
AAmpz(stiction), B4 A (material transfer) o] |4 Tt HEFFEo] Wolx= @o] S,

VEEEE
(R 53] %3 0001)  Seo, Min-Ho, et al., "1000-Fold Lifetime Extension of a Nickel Electromechanical
Contact Device via Graphene." ACS applied materials & interfaces 10.10 (2018): 9085-9093.

(R &3] &3 0002) Rana, Sunil, et al., "Nano—crystalline graphite for reliability improvement in MEM
relay contacts." Carbon 133 (2018): 193-199.

(W] E3]&&d 0003) CHEN, Yenhao, et al., "Characterization of contact resistance stability in MEM
relays with tungsten electrodes", Journal of Microelectromechanical Systems, 2012, 21.3: 511-513.

(MIE3Ed 0004) PARSA, Roozbeh, et al., "Laterally actuated platinum-coated polysilicon NEM
relays", Journal of Microelectromechanical Systems, 2013, 22.3: 768-778.
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B OUEYAE BEA vlolaz ade] &M FYHA, Y] BheFHLE Aol & FE vhegd
2 mggosd, By FAA £& BF £3S b B ol de 434S 2= BEA vholaz &4
g ATt AL BHow F),

A9 HE S5

¥ owge] o A4 Felel whE AEA vholAR a4, 1w gl Ak S A% 9 4] Sd A
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L2z AT ARAE Gl a3 BE et 798 SRy
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R = o
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O

7 s A=, dERe), FEHERW, ZFRh), ZEHEPd), 2(Ag), olgdw(Ir), W5((Pt) £t = (Aw)
oA AEE= o= sty o]4olal, AVl 55 YA, 5(Aw), 2(Ag), M= (Pt), EEHE(Ti), H(Fe),

EE T Cw) YA F AdEHE o= s o ey, Y] e, AuE, AshtAa(Si0), A
(fabric), fr#l(glass), AFgte]ol(Al0y), Zloldel H &g o]E(polyethylene terephthalate, PET) ¥ &
oM g 252 H(polydimethylsiloxane, PDMS)2 o] Fo]Zl oA AEly= Zo] vl s},

A7) mpola® A= MEMS 29X, MEMS relay, HE2 29X 719+9] =g] 4R (micromechanical inverter)
=2 HAEF2A ANY 5 9.

2 ddgol g2 AA JEHE HEFA vlolam £AE Axse YHS £ 4 dad, 718s oHs =, 5894
02 oAHLEE = AT, &2 AF E ACE A& FAse @Al AV 22 AFY qdd gays
5B FE gAse 9 € AV gAUeRE S 345 UedAE Z¥EE @A E £

A7 A AFL, dEwRe), FHERW, E2F[Rh), ZFHECPd), 2(Ag), °18+w(r), H=(Pt) B T (Aw)
FA A Ags s o= sty o] dela, AV w4 YegdAs, 5(Aw), 2(Ag), W= (Pt), EHEHE(TL), H(Fe),
UAND) EE FE(Cw) Yx=gat T Adxes o= sh oldoeln, A7) 7|32, A, Absha(Sioy), A
(fabric), H8(glass), Abgto]o](Al0;), Zgjolg@ H# =g d o]E(polyethylene terephthalate, PET) % %
Hud e E 2 X (polydimethylsiloxane, PDMS) & o] Fo]x oA MElx = Zo] nlghzl sy,

A7 BAUYEFE S8 dA5e WA, AU E BAY e F-sAueFE Babdle A1 g5le]
Y (dip coating), =¥ FE (spin coating) T+ drop IH WP 2 F8xE= Zo] vpgAsa, A7) giu
ERE 5 A G, AR ZEEuE ARES AXE7F FAE o] HAaAHE= Aol ¢ vigA
s, 7] 55 Yx=YdxE ZEIE dAE 55 UxgA A& o83 IHIZ®F (dip coating), SAAE
(spin coating) X+ drop Z® WHOZ S ALY, FZH(evaporation) £ 2 E ¥ (sputtering) WHOE

oleidt WMo Axy HFH violAm k=, MEMS A9A, MEMS relay 54 2913 7nke] =2z}

(micromechanical inverter) £& HZ2 AAMZ AFEE 4= Q).

=
2 e mE HE2 wlela R AxE, A mm o8 FA9 SAuFH UESY A (CNT network) 7} ol
—_L T -

e A7) gatheFE HEI Aol 12 % st YHE S Ved 54ow ¥3et
JLoglel, F7HAR WAS Faw kx| devhe FHwate] ohlEh, div] W MR HF A1 pA)elA A
g ool 2 £ THUME g HFAME 2 JEATS e AT A A9
F, MEMS 299} e B oubiol dE2] who]la® A £k 3o oa ¢tFo] sbeate], 4
el 45 (Compressive) Fell ofs) HFwW A o] Frlate] mpo]aw 2zte] 7] Adfe] =44 5 vt

1o 2 wge) 454 vle)aw 2xe] TEE mAHow Urhi Zolt,

2% By HEA volg® 2ake] Alx $AHS EAFHoR vehd Aot

T 32 2 o] JH2 mpe]a R 2] &2 ATl FAE BAULRHE Fo gayeFE YESIE SEM
o2 FEe oju|x|eltt

T4 B ol JF2] mle]a R Ao AE dels: A4 o® UEhd 3lolt,

T 5 A 62 ¥ W] HEA wola® Ao AE B AT AlE AdE vERd 9ol
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