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Abstract

In this paper, we investigated the deposition of pentacene thin film on a large area substrate by

Organic Vapor Phase Deposition(OVPD) and applied

it to fabrication of Organic Thin Film

Transistor(OTFT). We extracted the optimum deposition conditions such as evaporation temperature of

260 T, carrier gas flow rate of 10 sccm and chamber vacuum pressure of 0.1 torr. We fabricated 72
OTFTs on the 4 inch size Si wafer, which produced the average mobility of 0.1+0.021 cm®/V - S,
average subthreshold slope of 1.04 dec/V, average threshold voltage of -6.55 V, and off-state current

is 0.973 pA/pm. The overall performance of pentacene TFTs over 4 ”

wafer exhibited the uniformity

with the variation less than 20 %. This proves that OVPD is a suitable methode for the deposition of

organic thin film over a large area substrate.
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Table 1. Thickness of pentacene thin film on Si
wafer(unit @ A).

Position 10 sccm 30 scecm 50 scem
& 4000 4400 4600
e 3600 4500 4700
3 3600 4400 4800
-5 4000 4500 4200
TYT 3300 4300 4600
B 3800 4420 4580

AR 200 83.67 228.04




J. of KIEEME(in Korean), Vol. 19, No. 6, June 2006.

XRRD

Intensity[arb.units]
H

'K‘J\_
o0 S
0 20 40 60

Two theta|26]

— 300

=

,‘f 200

=

5 100

=

£

z 0

g

&

E T a0 w0
Two theta[26]

Intensity[arb.units]
- & &

Two theta[20]

3 5 AW UlF b & AFM, XRD o]v
A5 a) 0.1 torr b) 1 torr ¢) 10 torr.
Fig. 5. AFM and XRD image dependent on
chamber pressure; a) 0.1 torr b) 1 torr
c) 10 torr.
43 | & 2telo] At
A E e e g3gS dunr] 9e)

r S 25+ 260 T2, o] 7129
Tor%k% 10 scem &2 I AA T AW YEY
=& 01 torr, 1 torr, 10 torr2 W3} AlA A3}
Foh. a9 54 2E upel Ze] 01 torrdllME
Q 27] 2 um, 1 torrol A 04 pm, 10 torrol A
03 umE Eol 01 torrellA 7H¢ 294 a7E
BATE g 01 torrll A 7FE E2 AAHAS B
Ak

A A AHRE EUYE {7 2x9 FE 2
=+ 260 °C, Melo 7k F#32 10 scem, AW

FodEe 01 torr7h #HA 9 At zolvtn
Ragadilag 01“41 23 ALEL 15 A/secE #l %
e AuUES 24 Ay &de] 7tE =R

ol &

516

a8 6. 2] YA olgx RER(ES
em?/V - s)

Fig. 6. Mobility profile dependent on the
position(unit : cm*V - s)

A F7] EZol AW o] gtz ¢ o

F-8 7l e 5o yfer »or

44 7\utet EAX| AL M

HH o) zdAAM Autd deld vy By
2 72718 EHA2HE AFsln, olE X3y
ok Az whekel Tl 1000 Aolglem Al
2d Ak 10Eedth F&3 devgEe
OTFT A% Hr7tlA Fasitts #gse o%F
5%, F¥F=7]€7)(subthreshold slope), F& A<,
A AEn), 2Ag AFoidh Z s s ¢4
TS Hole Ax Fadxg 7279 4A7}

FAHA A5 vl A EF Fasy] 9ol

4 e Qg ke 7

Bt olFEYE 01 em¥Y/V s, ol¥ %9 HFF #H
2k 0.02127}F bbkﬁ‘li, a8 62 71HY OTFTY
AAE oleEE YeERUAY. a8 &7 y&
< AFE Edx2E dolH4d A gAS
YERd Aola, 2% & olFE S vEld Aot}
S AWt K EE 7]27)E 104 Videe, B A
2k 0.0694¢) a1, Hvt FE AYGE 65V, Ho A
2k 1.2701 2, Hat Ak AFE 0973 pA/um, H T

HA 0288 BEAd, VTEWRA o2 AzE Az}

Hl) ol g&vF v v Ad AFE thh Ax
AAAQ] Aol ta "dejxzl spAut 4914 4|
olg HAAJA HlwH DE 5L RAt. AF
AEve Ade 3 Zdelgtel 9wt on current’}



E 2 A9 2% 4old sy,

Table 2. Parameters characterized by channel

W/L.

Channel | Mobility| §S | Vi | | - Cfé;rsetize
W/L (W) [(em®/V-s)(V/dec)| (V) (6A/um)
2000/50 | 0.11] 1.03-5.491.04x10 15
2000/75| 009 1.05-5931.18x101 075
2000/100]  0.09| 1.04-667796x101  0.79
1500/50 | 0.09| 1.04-6.721.29x101 10
1500/75 |  0.08| 1.04-7969.14x107 083
1500/100{  0.09] 1.03-6.81656x101 092
1000/50 |  011] 1.074-447728x10] 163
1000/75 | 0.11| 1.0 -6.62457x10] 15
10007100  0.14] 1.09 -7.254.27x103 15
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