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FHo R FakEvhE, o] v el Y (radial) WEFo R A(shel)S FAdsHA HE
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2 30]-Acore-shel) T£9] olF G thetlo] FHHL Webd o)F Y theile &
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o FFS FE L VLS A P M WEES 2% 5 glolok Atk w9, Tl the
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2 Vapor-Liquid Solid mechanism lor nanowire growth
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FRe) the 2 298 7Pseb) sk 7R 2Ak A 5 ek @4 o)F 4F theie pon
tole., AAZINEDAZEIFETS), ZATtols, 245 A % LED 5} 2 vl 3 -
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Festy] ARk S Lhe
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AL o Zh=e ier)s
T 9l
o= I7k] ARkl FEshAl Eoejukal 9l CNT(carbon nanotube)<b
Al 3 o] AeES Fskar glom, o] W=, At e
Fro] B7] 93l vhekst vy B Al ZRAES
& oA Z2HARQ] Ao A7} xlaFel 3
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7}, p=Si ¥ n-GaN H=8 23 A7] p—n He] =5 100 71 ol Alksle] 95% o] 4
Aol A rectifying 5/ ER1stlor, AR e vl axke] A% 7Fsds Bolink
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#Ee s-ﬂlﬂ == WeF o AF Eon EUV &
S EE O8m) R 3o ) BHE 248m) B B ) (FR 13.Snm)

1000 m & NAOD BRL 0|22 31E SR
. B OEEEMY B2 DI

NAND BERA| IR 31T EiRER 2
ORI TR ST mEph

- = B
E t 4EIS EUV,
= T
H .
# ow = B4~256GD EEHA] 22|
i . 1624-6420RS] ERTIACR
E *e 2 oEe R &
)
30-<Enm ARE BAGHE NAND BEEAL
0 7S] EMxAEE TREEE Z2MM B
20rZnm MCE 12560 NAD B34,
P A9 ENTAEE FHeH= DM §
UrBrm MK 25600k NAND SR
649 2= EPNKAEHE FiSi= DR &
10
1) % 5411 a5 2000 20085 200 s 2000
T SA AJENA)

(22 4) 2l20ehs Tt RAE

3. SH| 2 A2[Z &AL

Nano-scale bipolar junction oA 3% #|o]2] A= 15} sub—~100nm FolA A=
TR0l ofelzo] AFHARE YA T ¥ ATIsd BT, AaA] A A
Jo] Mgy Alo], 1E]al A7 JdehE AlAe] FEo] 7hs Ao, MAIA R H
L AT At 7 AR SRS Alestal vk vherlE 7] vhie A} A
Aol A2 AL el oA AulE W] wiitel] 719 5433 A v 4] Edrk
£ 59 ARG 7]o] H= A A ol A on|e dxpmA o AE
a1, 9H5A EAdo] Yeh A Aok whiebd vhe Axbe] AEEQl TS e e Sl
A dofu= RieA|e] EulF BAdo] AgtEofof sl ool thgh o= a4 wRelE X
SFek ARAIT) vk Aaxke] 7|3 A Zxdo]

IBM & QA8 A=7199] SiGe HBT AlES thi-& 0.13 m 7%} DTI(Deep Trench
Isolation), ¥ ZHSEG), CMP interconnection 3 o] Htke] Hlex] 4 7142 o|83it}
=] A5 sub-100nm SiGe HBT & 13l SON, SE, SEG 7|8 A1) A3l
Agato] as-52E 54d0] 400GHz 2 & AlAAE AlWeshal 9o, o)== Si Alge] &

S RHEA] Z1S BEU BA the 249 GAS WA AEAZCEA M A4 7]

N

f

o2
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%2 FE3] Y3 Alzolt) T3 L AlE] 9] #lelel] #A(1st Metal, bottom collector)2]
2H0 2 SiGe 34S AEsks vl AR Tiedl WA 0= SiGe HBT A& Al&kehe.
24, A Aa1R9] SiGe Nano-HBT 2184 7145 /dkelar, AHg3te] 71sA4S exlah=
gl Qlojx FEeke] ~AILY T} 3 Weke] ~A|AY, SiGe&GeSn 2] AlAaA, SOI vhe-2

!
g TRNEBAFE AhE E I7olk. 53] 1A=} wso] 7hsdh
AFE e 22 ARAYA2ES ] ¢eiAE GIPS(Giga Instruction
Per Second) &% A5 2= & 59 A vl ol W A2 g ek Hle|ERe] W
2|7k 2leok gt Z1e{ut 16G DRAM ol 88k 40nm oJske] A= 7]l eespa k=
o] oAl WIS AL TR} e EqfAle-5-5 opl HH Al T} o] o] of

W AP sHARI o] Zo] Agr|ofof slal Wy = Gl o3l SEAts doA e AlEAdS
As & Qo] 7B RiEA| VERe d T gle EYAR el FYEE At B
A FAck H 1 AFY e8] A (nanowires) S ©]-83F 97} o) FAlo siAd
Ho= A4S a1 vk 4 nm~100nm w2 2738 2t v o= 4= im AEE& 52

2

Z3M(aspect ratio)s zte= yiAe At aiNquantum confinement)?} THAAA(single
crystallinity)ell =78 AlFaL o321 =24, sheh4 44 51 9=k 11714, 38H, }71;‘*
E730] vEhr] wiitel] v wAle] REEA] vheAAl/ 2t ol Qlof TP frgEk 7
?|(building blocks)®= 2] AL Qlr}. vieide] o] dHQl 5452 A A At
7ERA A7) vt Feje] FRE A A4 multi gate, FInFET 5) 2 3471% A
(epi SiGex(c), SOI 6)¢] Hl# 7]=o] & 7Fs/de] 7P &=tk vy A7)0 =4S =33
Bfolls sk AAF 7 g A7) el tie = Wiell ole s ke = 57
A =g EES dYsHl EEAPTIE do] A B7FssHl €k olE 59, A4l 10nm ©]
eglolols lem’ 10 7)9] QA2 =38 4% =3 4L v) 13nm B & 7ivte] B
o 37| wZel o] WA =7 VR Alofs]e vy e WA ol2fdt 7]=H A
S HoldS 5= U= Fr|Fel e 71Fe] "rhe wlo] ohd ulEg] Hhalel] s Lhw]

b yokomA s ARk 7es gtk 5, 4o SAS Ads
7 FEAIR GAk sl Ak iAol vE SAS THE R olu LAl
Agehs 7l 2 FAdeoluy theidol] AL A Hdeks TS s T]solth 719
TheFek At ix]*““ e F7]19] 712 FE2=E ol Folxl v Ate tiAlsh] flsiMe L

W 7ze] WEA] EEofok Fk, WA 2459 2] e BASES pn Aol o) F

H
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—
HEEMMAZEY | www, nipa,kr 27



F27|1e=8 E3 14195 2009. 10. 21.

(38 6) Lt o|F Mt

27 7o) vk o RS Bal ) ol 548 Ad the 228 AZel] e
A e 3719) gl 7 pREe] AN ohle Zte] S4S Aus J)R TEE 7o)
o A3 ks Zo) Zasi

e 249] 0% A vheAle Mg B £ WEE Ba F89 the S0 24

H
2 =g wE W14 54 -] gk Aol Atk &, A7 dids] A2 UesEs =
B A9 =8 BAS s dda EEAT = Alo] wig- ofget], vy wAe] o]
T A 7S ol8sh, v AV]eME FF 54 Alo7t Belaitt olE 5, AT v
A A Aol =3 B34S ¥E2(boron)¥} phosphorus & BFFHA] o]F A3 theAS A
2thd, pn A o)F = 9 whieAls T 5 A "k B3 SifSiGe, GaAs/GaP,
InAs/InP 4] AEE ol-&ste] = ek} AF Wako g v A3t %5 v/ Hd, I

An ™y
- p segment is doped at 2x10°% of n
TMB(p acceptor):5iH;

Au
- n segment is doped at 25107 of =N

PHa(n donor):51Hy \ : N
‘ n SRR

-1 junction Ideality factor: 9.76, on/off ratio (= 2V} 3.7 x IQ" 1-V plot of #-p and Log Scale I-'W plot of
#-p junction Ideality factor: 4.3, on/off ratio(2 4V); 11.6x 107 pn lowly do Edjlﬁl‘ltl‘iu_ns n-p and p-a lowly doped junction

Het el 8 Lpetd

TR n’ (8] = FET s8cfiin —— _BamienODs Au
L LT T T T T T 1T 71771
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AN oRA AT WAL Slshet, v thedlel Usks R tF HES 7P

& 5 Ik ol LheH-9pdg AT TREE 24 MM 2429] Hg40] ol oz 1}

H 93 AR [A7A, 27)A, s EAJS 2k ble

A vede] el Bary
& A 7} AAE AL ek WS o] 89k WA AT EX 2,
A Y)aF o), Fa9)A], 7hAlA, mlel 2 AN, ElFA] A= gl o)A teles 5
o] Azk= Extdapl dE vhedd ohks o] &skAY she] vhie/dell e~beam lithography
HE ol gate] A5S AT G bl A Feit s ar glvk gk vhede] A
I 54 917 Tl b vhede] 271, g8k BAdo] AolsiAl Barkal 917 wiike] v
A 2} o] XAsar girk ol e tieAS o] 83k tekek ejo] v e Az 2
A 22} AFE A A=F AL - SATE Feekar glom, o] dAFeAE WA thed S
E35lo] PoRAM, ReRAM 9] Wie-325 o]8-gh 7 Fo] o]Fof=aL gl

o
&
&
o
T
o
oo
%
g

4, 1IN

rx
ofm
z
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o
T

or

AR S i gFe] AEE thds o Age dddhe AlaEE HeE
&b, o]H gk AlxRle] Rbe o)F= A Rl AXE, 1T, AR s &kl
k. 12fu, 719] planar Si& 71WHO® $F 2Abd A9 Axbe] A717F vhed el gl
we} HA(bulk) A3l odx] E3E 22 #A|- (threshold voltage 744, subthreshold
swing ‘4%, punchthrough &)°| B3I ol& Bekalr] 918l v gl o8l Fd% Al
B2 gEEol] 71k A mle RSS2 2AF AlEF 7l o] Baskar, Y Vs
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o A 84RE S| SiGe, MI-VIF 3I3HE AHEAlE 083 vieslolo] A7]% 7zl Ee
A9l S¥S aEg e A3 Gunction) P43 71, AEA =g, 1E]aL o]E <{EoE St
o Y= 2E7] H3Hnanowire schottky—junction) &4 22ke] A2} MOSFET, MESFET,
HBT, 822 A4 5] 7l /it of2igh el e sk vheileh 7759 metrology 71
7ikolck.

A & TR 385 1% At obF] mIXIE Adejoltt 2000 W M EE] Zettle 1
o4 Appl. Phys. Lett.ol] 23#3F ‘CNT of thdt RFRradio Freqeuncy) 7oA Zoh
6GHz 7k CNT 227} Qo= 2hgs sijlsigion] ol 3 CNT & 1D = A4+ 1
=AAE LG 0 R 3-80] Thssithe As RISt LS o] 8% RF Ak g Wl
A~E gsks oz fHdste] FeoR

2
& 110GHz 714 ZA Aas dasigich 1 9] 1D nielg] Wl o e ofueh whes)

o

3t A2 vl ZE22thela} UC Davis o4 Si vl tiglh low-frequency &5
gk Zlo] Itk Hu]E2 7IRke® sh= dAAAllA SiGe, SIC, Ge GeSn 9] A1E2
WHeA] 2AE ook Vo] i AFAom SfEe TR AeExEY2d tigk A
& 1do] Mrapr] AlEBIIAL InP Al9e] WHEAlE A Fakste] gojAttele=s
glo] AFAL, Ge&SiGe PD & CMOS ULSI Holl FAeh= A7 ETRI o4 3=t ik
A AAHOR RF 5454 71%9] WS 1~5GHz thejol ] 20~40GHz, 77GHz 744 &
oi=ar 9lar, FEAle] aid fR"-opd R 1 AP 10, 40, 80Gbps = A4 Eds)
of ARTPIR] AES = gt A aelA AR ¢ s 71sS BArskal
HAFA witrlel] S BIT, SiGe HBT, MI-VI MESFET, II-VI HEMT 5¢] LNA, VCO, PA
S5 20~30 71 o3k, 21 FollA HBT(f>100GH2) = 24 #lo]E (oscillator) £} PA K5
TR AR Zlow o) webd, 919 79SS ol2fdt ol thAehr] flste] AR
5 AR 5o whkE oS slar dok F QJEIAYA(Optical Interconnection) 7150
AFrE o] A FAFSL vloly dE WEdANS Wdsh] 91 st siado|a} A &Y
A7ER 71 A7 s Eeb, gAte] WHEAe s o R Qlsf s WHEA e, 9
A, 301 5] s ARk AIEAEA 7]sE 1980 o 2FE Axl=E0]
A ZRAET A2 3] Z(Opto electronic integrated circuit: OEIC) ¢+ 7ol 231
olg 7Hdo] H2E7] A&l FRE o83 FEA Vs BHEEA HEST, Bz 9

g ARA, A= 7] FRFE o= HEe] HT B0l I 84 VEE T840l

30 www, nipa, kr | HEEMMATIEH



IT ZIEAI2|= — RIMICH BEE=R @

2 a oleh @A) YREANA F1ee 2 2w wgad) 9 Sgantel el Al
74e0] QHS ol Qe B AT TiF TR 7 WEo] AWHOE AL )
= guiolth, YEAE F - FAVIIAE P TREY] TG At Fol solnel
(hybrid) 2 45Io] Q=] tuto] el mai}, Wles, 288 % AN 5L S
YrASE AALALE WA 13l AH AFIL S5 7S ke BRI} &
Fc)

A ARSA7=IDS FAE i §F, SIS 8% T8 ARSA awskE Sl
A" §g7I=e] AN ek mlefelle oA aestdt A §971eS i oE I7E
o] el A ol QikFeH e StiskE et AHE71=BT), e l=INT) 5 Hd7]
w=o] i Zom oHm, TS ow FHHH2 ARl 7t E7HE Ao Helth
ol2]gh FH|FE 2 LS Y, dEY, JF 5 =2l 3l HolA| @ AFEHE Ae A

RE AR dido] AsshE L AA| ofuAur Algk gl ol 7hssHl gtk fHlFE
2 S A AI BaS A vHraL ik A, EEAR wEell A A A RALS] R WSt
sielth. =4, ARK 1] TS WA, ek AR fSa e veRdar glom, Al
A, A2e] Ak 4], BASE, PR T UEYTC o3 =& jlo] sk AldE
AYFskaL k. olelgh FHAE = Akl A3S dP77] flaEixe olE H Iaa 74
7|zo] AAolet & = vk ARIY] B 7 dEv)e] Ays) Bl AdYsE gk 347
&o] g7, 7tEY] Bard may g% 5 Wzt fe 2 eRE gy 32 §1)9E
2 #7188 AFsIQleh HEIE AA: 5E4 AlA, Tagging of physical objects: IPV6 24,

[e5

5

Fl

g

AN Agricuture
Maro Size = &"’ g

=

Supply Chain Uz Industrial Automation M gtering Health Care
M anagement

(33 10) L XIS Sot clfefet RH[FEIA 4 =0k
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AlI-IP & t=912], 91x41: 229 39 27 X7, AFHE edAl: 5433} 7)<,
Smart spaces, 284 FFE 7]E2 Hal gk ojjet fulHE 2~ B VETEE 98 3E
Ao = Adr|ojof = 7|so] HiRE Uheda) 7 |olrh Tl el AlA, CPU, wRE], =
F2AJA, RFIC, DSP 3|25 ¥+ 21 2010 Adiell 1X1mr B 77| AdddE so= o=5%
th o] PC ¢} SAIT7] 5 vieA] ol Alxslr] f1s) dA1Ect vzl 1/1,000 wie] 437}
wojof g5 ofmjgit). FUsk vl sl Al AEES vl die] Yol v kx|
2ol o3k 7P Fagk g AREstE 590, ool ad SASker mdEskE Wolth

herlszo] Ak 7F A4S S1EAL vk Al E80)a 1Y) - AAE HIEE] vhole - A
- 3k @A - olluA] & A Abdell A SA1AR] sk A QAL itk AT Aol 4]
A 71 ZA 71, SEAle, dlE= e, A el tid At A5

F WA 7] 71E e EJIAAE 2218 71EER dA1E o
Hol 715 RE=A] 7]mo] FEEkA] Rohs A=E WE=A] A - Fa5 - AREle] B Thss)

e} v G5 REEA] Ve Ao el Awdh REEARRlel] 2
sHoR 7l glow, Ary7] 9 74 9iv)e] Ags) B AdEslE 93 dvle=

FRIAE 2 v 7]=e] el Z]ofske el 7dETk
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] A8 A 7138 7] 71 AIREA, 2009.

] 3 B3 A w2t A AlREA, 2008.
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] SR v, S|, ARSI SN Al 23 1 Al 5 5, 2008.
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