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Abstract

In this work we deposited Pentacene thin film by OMBD at the various substrate
temperatures, deposition rate and the various annealing temperatures for the fabrication of
organic TFT and investigated the electrical and film surface characteristics such as sheet
resistance, contact resistance and conductance . Film thickness were measured by a-step and
the sheet resistance, contact resistance and conductance were extracted from the relation between
the distance of the contacts and the resistance. During the film deposition the substrate
temperature was held at 30°C, 40C, 50T, 60C, 80C and 100°C, respectively. After the film
deposition, Au contact was deposited by thermal evaporation. For the effect of annealing, the thin
film was annealed in the nitrogen environment at 100C and 140C for 10 seconds, respectively.
Film surface characteristics at the vatious substrate temperatures were measured by AFM. The
crystallization of thin film was improved as the substrate temperatures were increased and the

maximum grain size was 4gm. The conductivity of thin film was found to be 7.40x1077 ~

7.718%x107% S/cm and the minimum contact resistance was 2.5324 MQ.

I ohd®el WEA F4& vuin, =dsd F
%o A/HEER 7Hd 4 duke AT At B
19709 ) el wed FAY R RAU Fry 0 L HAUA N2 WIUAARIAN 4718 =

oA d@ ATt A3 AU K78 BEAY 5y
_80_



x| 2o &

d
-
N
ﬂl.u.

$7) TETS) $424 Aepil vpete] 3714 SHQ7

2 P4 By Ry, HA 2F gHEY 4Y
9] golg, BAAM, Hdd, A=A, AFH AIKA
Tz ¢8A 9&‘3}. A F718S ol&d d7E
o2 Zopold T3 AP YT A =
ERA(LP )L ol ’t BHo HEgH EYF hiz
B 437t AP Utk 719 WER ey
Zx 9 o 2 TE(Thermal evaporation) ¥ o]
2 A4 =539z dAe PLD(Pulsed laser
deposition)d & OMBD(Organic molecular beam
deposion)® o] £2 ALE-H 3 glch

91 AEAY H3E T

B gddME f718& ol&3d TFTE A
e AL EX2 dn I 712 dFER HEA
utute] FabA| ylge 2xe Fv], gdAd o
2 A7 5EAE 2A Y. JRY 2xd @
€ wetd gty drlH 542 $yE v U

o [1-4] ¥ £E2¢ 2EY 54E 7|22 8
AA, TFT AN BAFo2 A85E Aty
she] Aute) gl FBEE o] ZHue AR
Aol U@ wete] AW 54 EgoA
go) 4Ae AHSE AWH 4A vy 3
o 4e zhe Pt AL ZEZ IR, EA,
TEW PLDYo2 A4oa Z99 @714 543
¥ 7oA AEE OMBDYS A71d 54

X3l AE HEEZ A
o A k2|
A7H B 2o AL A 98l F
2] 7] ¥(corning2948)°] OMBDR oz @A et4 ¥t
& Autslgon, A2 F(AWS AL T Yo
2 Z3# 3yt o -stepd o) &3 vt FAE
£4 3Fen #Hld F3H zdn 3 J)r%— }eb
Wl
1. Werd gret 2 dF9 F3 24
el 4l (OMBD) AF(RTFH)
B T
) 30,50,70 140,60,80,100 R.T
0.1~-0.3
=3ty 5A _
G} -} ‘ /SEC A/Sec
AT % 1.3x10 "torr 6x10 Storr
o] £ 7 1000~3000A '

o S4e AFME ol§sted #F siglow,
yge ANHEES HEAY, BAYTY A

Z3E 98 TLM F2& AH§ s3rh
o A& TLM [5] 72

£ YT

Pen « Thin F“mcamlng 2048 Glass Substrate

Y2 A% TLM +&

I-V 238 HP4155 AH&3ld 0~10V  Afe
%_— 100ms FZEo2 0.1VH AYE ANS F =3
dtgod, 2 o Jelue -V #ANA H4 5
*o% A2kl k.

mz
7 2o @ o] E4E 1Y 3 o e

Atk FHA 7% 2=t Bn SFEIF BeF
& 2457t s dolvin 3w, 100CTAA 7+

2 ¥elo 4o ¥4 HA v A arle
10Tl Agd A4 Ao 27)7F 4m =R o
el wr} 80T, 0.08A/sec ZHANA [2] HAyd 4
+ o 13mol A9 Hlasted duel IO

T HASS & ¢ Urh A" FH B4 7
#el 2=t ¥ 58, F & £85 1 F
Ao A7) Ar1H AL Y HA

_81_



2000 ABEFL2E HZHALMAR WXk $23% H1HK 2000/6

e 7)i°l 7t 2 #HAleojch.1d4 o 71w
%4, X8 A mE HrHAEERY
L}EN]S’JE}. e FHHAA Tlge] 2x7}
F& AREE F7F AT TR @2
EE F7h Sk &9 AFM ARzl vl
o SHuizt ¥ F¢ 71w 9‘57} S5
g dxel arst rizte 4ol T $F
vl7b @2 A= dAe arld Ao FUk el
FREAE Ytk oA A A A7E 2
Fate Ay 2 7w 2= Hrhe 3y
o sltte Aoz Yzdn £F 7|8y 2xE 9
o] FAEA EAE AA 488 JJUAE T
wach 2-gA B2 FFHdA JBeE 80T
ol dNME R ArldExe Frh 24§
ek AT AL g ¥ 2AH} R=E Frt
(g) 100°C (h) 1007C/ 100°C 10sec Anneling %)\g 8}%\\:}: °])2>]'9“ @i}'o‘l}\‘] Eouj iﬂ]E}Hl u}a} o)
FAAA HdE dAgte M E ade FHuY
% 4 Ak
Ae o A aHZA A et 9
713 EAE R 2 o e W 24
X OMBDY o2 Adutg 73¢9 TE, PLDH
Adetd Z9 (18] A71d=xE8 E 39 Hlw
- At OMBD‘EOE Agetg Mr,] ARE7L 10%)
(i) 100°C/ 140°C 10sec Anneling N 8}’2}54%1 & o 4 glon B dATdA A&

Qo ol rE ot N
mkrkﬂ-\.‘-i?L'Mrﬁ
Mm&"m(m-\em(o

ur

e Al o

10 I‘N p:)

3}

& el ¢ U& ks ‘#‘—'?94 B4 sted &
293 7l 2 WE wute] FHEY Age o 5 ek

4TS 60T HAH et 50T, 70THA
Y48 watg vmd Bu swe] LEE WA
Fagol wo. A AH 2718 N2 & o e o 3
2o Z3E AN 43 A4S 2R A7t o0 030sec
o 2 Aoz Rol gte] AAse] XuMHA YL soro’ |0 fec, Amealng
Faulol Qoke A ¢ 4 AT LEF ol
[2) o3t® g 2AY A Z7E o BmA=E
gedA Qo ot FHA JB L9 JF® of
Ugt Z3ugE 24 BAZ ke F3Fe) 2

g E 4 AUt B AgeAE 03A/sec, 5A/sec
o 2308 A8 ANk %o FHAE £5 A oo’
ot vy ¥ FEANE AYAAE b w % 4 s 6 70 8 s 100
428 Rtk Z zde WE WA 54 Temperature(C)

7 3 i w7 7 HEA 3

i‘;!}f @7],@;& :,f;gﬁo]i;j 24 A BEES FHu), AA Eno] BE
BA50] e Zaus el £xol o3 2 A71dEze v
B AR oUAE sz ARAHE Qs
AR 277} AX D o|BA AN AAL HIT = o9 5ol VgeEst Faw], A s wE
Fx) AFHe) Y] FolaA HEAGY pas  HEAYe) WsE el Faus Be Ae
ANAEES F74E A gk 2o SHe vy HEAYE A 94 oy gAY F 1 g
A4 azld dad ARSE o} okt B @A A ST WM AUF dNYE T
o] AHZIE FEFE T HY 548 ek urulsl Mol HEASS ZA NS gk
mebd & o ARY BAe FHue 2w Lxe
BAS FEste] $48 4o wurg Fysis

>De
ol Ol ol
P
L2

5.0010°

Conductivity(S/cm)
i g

r: forfo o{N ﬁ°

4

_8'2._



ZAz7 9 Paje] Lxol Wk $7] TR B4 epal wiete] Wr)d BT

N

» SA ¥ oA
5 B 03m/ec
& B # :03a/mec, Anneating

MBS o~ A

g

3 64 ] 1o

e o0 ZIE & 5 : 100°C, 100 'C 100sec Annealing

g ]

o o a

w

@ 3

T 44 L

g o1 JIE 8 £ : 00C, 140°C 100sec Annealing

z 000 &

153

S 2l © * o £ o

Tempermture{'C) \
o =& A

T T T T T T T =T
30 40 50 60 70 80 90 100

Temperature["C]

295, 7R = Fan, I A g4

AEAYe u@

® 2 7 exoAe wue ArH 54

TR WA (&AM HIHARE
() G| G2 | (S/em)
30 54 85 | 74075E-7
40 807 | 034 | B2B12E-7
50 297 | 0472 | L1223E-6
60 168 | 0309 | 21292E-6
70 142 | 0357 | 2.7028E-6
80 633 | 0222 | 5641E-6
normal 9.04 0.137 5671E-6

.
oo | ZPEME |98 | 00861 | 7.0355E-6

@100°C/10sec

-
anneing | 909 | 0.0025 | 7.7804E-6
@140°C/10sec

E 3 4udel me A AEE um

A7 A EE(S/cm)

ZIEZ(0) OMBD film | TE film |PLD film

30 74075E-7 | 6E-11 4E-10

70 2.7028E-6 - -

80 5.641E-6 - -

100(annel @140) | 7.78074E-6 - -

200 -

Zav), Aol 42 e} S4H A7)
A7 stk 7w Lo F7sa Fuist
2ol wel oo E4e v AR At 37
of wdol %y Ao, @AS YozH
A Zas ANYEEY F7 5 WY 5
= %4 AUk ot FHA Swe 2E, 3%

]

ro

S g b to ofy

o

Hl7b wrekel o] Fad 4T A

3 ek g 97] Vg2 eg Sad wE drid
Exo a#ZeA & o r|geE Hrkz FiE)
7F AgA] AdA axlelgs dHE dUch =3
gXe s FoN ArjdxzY thx FAHIR
HAEA o] geo] ZadE LR Hol F3F 4
Ao #AFE AXE Aol AF FAHA &Y A
52 g4 Al T4 98L e Aoz 4
Eluteh, B E=FoAE 5A/sec, 0.3A/secd] H|E
& o dA FEve J19 2, EXE =
Ao w2 wute] B4 AFE AL FYF UL
o, ol 2] FFHooF A AAel 38
F de HH vy o] sEsith

33l

fy e

A 2

2 g7 199795 ¥RHEATAG WARED
FaoA AT 5] ATHUL.

{11 A, J. Salih, J. P. Lay, P. M. Marshall, J. M.
Maud, W. R. Brown, N. Hilal, R. W. Loviff, and P.
M. Williams, Appl. Phys. Lett, 69(15) , pp 2231~
2233, 199%6.

[2] I. P. M. Bouchoms, W. A. Schoonveld, J. Vrijmoeth
and T. M Klapwijk, Synthetic Metals 104, pp 17
5~178, 1999

[31 A ] Salih, J. M. Marshall, and J. M. Maud,
Journal of Non-Crystalline Solids, 227-230, pp 124
0~1244, 1998.

{41 T. Jentzsch, H. J. Juepner, K. W. Brzezinka and A.
Lau, Thin Solid Films 315, pp 273~ 280, 1998,

5] Bhattacharya, Semiconductor
devices, PRENTICE HALL, 1994

optoelectronic

._83_



