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Abstract

We fabricated field-effect transistor based carbon nanotubes(CNTs) directly grown by thermal
chemical vapor deposition(CVD) and analyzed their performance. The Ethylene (C:H4), hydrogen(Hy)
and Argon(Ar) gases were used for the growth of CNTs at 700 C. The growth properties of CNTs
on the device were analyzed by SEM and AFM. The electrical transport characteristics of CNT FET
were investigated by I-V measurement. Transport through the nanotubes is dominated by holes at
room temperature. By varying the gate voltage, we successfully modulated the conductance of FET
device by more than 7 orders of magnitude.

Key Words : Carbon nanotubes, FET, CVD, Transport, Conductance

1.8 B I JE Hee A EofoltH10-14]
. ol ge AAd WA woke d7 Bed
AW ARy =] =
e _Hj W—<fﬂafb°“ narft‘ﬂies CNTj) 1991 Qe 72 AFAEE HanEH FETS
A2 9] Lijima®tAl7 A& &Ad o] & mojid 5] Slel, Dok wEoz AdH TEA

d

@717, 219, 2N 4AE A BEF $E gagepas gad g4a9 89 =
A7 @EstA JYHT givH1-5] FAAol g B a2(source)st Zd|¢l(drain), 7o) E(gate)
SR

wrE e 277 HY AFugen gl ASE 317+ electron beam lithography® 2 A}
Az Ewol Aws WA Hu wekx Axde g8te] Trol 2 A, B4 ATE S 590
FAAGo]l e o] dREFL FE Fo o 9-111. 99 A&  UWe  dectron  beam
& 2l Wej(chirality)el whep obF WEA WE jinographysh e kel W& Apgstel w7
U s&olu A 425 A "ok g4y A Aol HA Trlols At 248 4 ¢E
wRHe Solg WA, VAH S4& o835t FAAEY EAE AL gith 2 Aol o9
FET(field effect transistor), # 74] J &2}, 2207 Fe FARNE A2 & Y ATuHoes A4
A, 2374 AHRAH T st Rop 88 o Ux HA AxE $E JSAL 8] ¢
A8 dTH3 drH6-9]. B3], 2 U=REE o &l 719 MOSFET(metal oxide semiconductor
&% FETw @A AdE7gs ALgste ¥x4 field effect transistor)®} +ZFOZ H|5F w4
aAdA a7HE ngdg ¥ 1754 Fo= Ux={E FETE ¢+=4 A 34 L& #aa
Az Az AV EA 5& A2AY & de A EHJJQP o WS AMgste] dule]as AAs)
A v BEA AXE ek A7l o] F X Ak

£ AFAME Fesk MoZ £43 &nZ ALg
g ot ol @akst 714 FAUCVD)CR HaveRD

==, A0 =4 z
2 Sasieto Roaa AT € Huelnd Hd gavla, a9@ sdw
a. Corresponding Author © pyw@nsu.ac.kr gate2 AHEshE FETS Xﬂﬂo}oﬂ Gt R
MRt 1 2007. 2. 6 44 54 % ga2uxeFE FETY 52 54 4
AARER 1 2007. 4. 23 TE TR

389



J. of KIEEME(in Korean), Vol. 20, No. 5, May 2007.

T > | v
(c) Coating of
PMMA layer

- v
ﬁﬁﬁ_

Growth of
oxide layer

waler (b)

(a) Si

f) Catalyst (e) Coating of (d) Etching of
| catalyst layer PMMA layer
e
[q) CNT Growth ) S/D contact
using CVD method o\m trode
33 1. §2YeFE FET &4 Ax 34,
Fig. 1. The process flow of CNT FET.
2. Mg wy
a9 1e AEE 7|#E Ao E(gate)E ] &3
3 gateREE dEE AdE AHEsE FET

(field effect transistors) A#F AL 3 FAH=
oltk, WA p-type AelE 7|FH AE HAS
Aatel AL st J)AFE7low  pressure
chemical vapor deposition, LPCVD)Z 1 um F7
9] Si0; @& AAAATE 2 F gavdxeRE A
e 95 BQg 2u(catalyst)E 282 71H$
Z2317] 98l PMMA(poly methyl methacrylate)
e ~AWUAEEZ o]gdld 15 m FAR =X
2289 ¢} RIE(reactive ion etching) &
& Abgste Fulzh 24 AA 2 mx8 ym
Ay Eg AdFor FASA
Y=RBs ARA77) A AMES "EUHb
= S thFFe Fut e

nitrate$} Molybdenyl
ip-ﬁ}
< A

=)

/‘}%‘5’}"4 Iron
acetylacetonate® 20112 AAHF £33 5
AH712 ol &t FLTd FE FHel&d
zatgrh Az FuE 7B _1_43_3}1
#@E8 AR AAZ F  Methylene chloride
(CHClL) #9494 Abgstel Fvi7l EA8E 2 m
x8 um #Z7)e] AAAE Y FEE AL oE

ﬂ

B
2uo Z=AsE PMMA 292 AX st AA
FET 23t dAZHo] sigd=s FE2dw SH7t
txﬁff}?ﬂ satt (298 af). A NEdd =

390

Furnace

P | —
Gas
- Ethvlene )
- Argon Sub'strate with catalyst
- Hwdrogen

ad 2. s 7 7] AAE
Fig. 2. Schematic of CVD.
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Fig. 5. AFM images of CNT FET: (a) surface,
(b) diameter.
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Fig. 6. I-V characteristics of CNT FET.
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