Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 16, No. 11, p. 961, November 2003.

E16—11—1

T4 E2t=ogf X2 & ol &
=

st
Hol1q sS4

Study on the Electrical Characterization of Inverted Staggered Pentacene
Thin Film Transistor using Hydrogen Plasma Treatment
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Abstract

In order to reach the high electrical quality of organic thin film transistors (OTFTs) such as high
mobility and on-off current ratio, it is strongly desirable to study the enhancement of electrical
properties in OTFTs. Here, we report the novel method of hydrogen plasma treatment to improve
electrical properties in inverted staggered OTFTs based on pentacene as active layer. To certify the
effect of this method, we compared the electrical properties of normal device as a reference with those
of device using the novel method. In result, the normal device as a reference making no use of this
method exhibited a field effect mobility of 0.055 cm®/Vs, on/off current ratio of 10'7’, threshold voltage of
-45 V, and subthreshold slope of 7.6 V/dec. While the device using the novel method exhibited a field
effect mobility of 0.174 em’/Vs, on/off current ratio of 106, threshold voltage of -05 V, and
subthreshold slope of 1.49 V/dec. According to these results, we have found the electrical performances
in inverted staggered pentacene TFT owing to this method are remarkably enhanced. So, this method
plays a key role in highly improving the electric performance of OTFTs. Moreover, this method is the

first time yet reported for any OTFTs.

Key Words : OTFT(organic thin film transistor), Pentacene, Hydrogen plasma treatment

b

== iii—?: A, v %1%
2
E Jl=n %ix]' ANEI 22 flexible dlsplay91
&3t 7heAel ©E Eolxm Y. o)z
flexible display$l & #Zz #id € w2 $4%

O
Ho
R
L
=
=
o
s
1 >

w0 HEHET EATY vlolaz AJAuAT AL
(MEA AHET =% 39-1,
Fax: 02-958-5692
Corresponding Author : jbk@Xkist.rekr)
DA EA T AE
wux 0 LG.Philips LCD
20031 29 28 4, 2003 5% 6Y 13 HAe g,
200311 649 10 #HF drgks

8L 28 = passive matrix(PM)2) o) A

ol active matrix(AM)Tal o] &g

e o] AMPE A& ol 25148 @
HE “HX] 0} 27 AgEA ¢

2 28 7} %135}/ o @A)
AM ;vl%‘%“«.“’ﬂ% olEEvt e AL Eol A
£ EWA2H(Low Temperature Poly Silicon
Thin Film Transistor)¢} o}E#H A~ Held EHA
2B {Amorphous Silicon Transistor)7} &% 1
vk shAwt vy U\i \\«\ g 33
mechanical flexibility €]

He Fetagate] AE 35& '°] HeadAd



J. of KIEEME(in Korean), Vol. 16, No. 11, November 2003.

S, ol st 7] WEA 2ol ojd #A
ol M EH1 A FAloltH12).

27, R/IREAG o8 W EdAx e
A ofv) S0 H FWREH ARG 45
NEY obEw s A sy @43 "ol
ou §7189 AANE $¢ neEs, R4 3
b AREAS HAS, f71B} R 2ol A
W OEARRE Bokel f7] wEAle] A o5E
9 ue YAESe BHe Fustel A, 18y
QAL AL 2o, H2 Fof ofmu
4B olgd Wy EAxzEe #H 54
3 ooise 542 AW RUREAd Bl @
@ 97t Ags D Qo3

ool e oldl frlwEAlY e W7
548 AMS/ A% PAos §7] 4 A
2y BYEF AR Fx Bdzoh HE o &
gomd A/ B4% A PPN £ dE
H2e WS AFSAD, WA sske] %
He aw pAgesd s gad W74 54
38 538 5 99w

2.4 4

A=) 28 = &AM E(active layer)3 A <F

9] %”]i}C’ﬂ ULPE} F AR R Au %“
B type)d  AEHA=

e sBAE9

™ & (coplanar
(staggered type)el A+=d,
deog & wof A e AS(AolE
Aelle] HHD, 2HAZE L BUFE F
2 oAle]E A Ao x/mel Hito] e
vt AukA ¢l pentacene BHY E W x| AE| €]
A wiAsidE 2F3vIHS AR A F
9t e A= (staggered  type)E
shadow #lA3aE o]L3= A Qo)) =
3 (coplanar type)¥} e} A ¥ (staggered tvpe)S
A% sbed, AlElol(carrier)l 4 Z
(diffusion length)7} & A ZF& o) &3t= wth
ERAA2EHY FA{de F2 2HAS
type) +ERE AHE3
Aol ol&H

H o F7]
pentaceneS o

o

H‘
oX on M o
Hogo do 2 Jo 7 o{N

o [x

LA _g]

o (8

L

JE

= & (staggered

whul el 2 AE
=3 (inverted
EEEPR:

o] 017 7]

Hom

O‘ro

3l

staggered type)o]i}t. o]

T Aol s, A& FHo
7tol 4

Eoll F71 Foll =EA

962

2 EFL ANY BEE R FH4-T]
A Hge Al YE WA AE F&
(Cr)& RF 23 E (sputter) & 700 A =3 & &

%)
AR 217} 7] & (Photo-lithography) & ©]&3te] 7l
°olE #l€(pattern)& HA L o] F A H

AW % PECVD(Plasma
Vapor Deposition)®] &
AE FEE 1 x10° torr

Enhanced Chemical
FAARZ FAX 27
AEAA §rl 9. o

PECVDe A ddvto g 29 Aauh(Si0ng 1500
A FAPE aE 54 B BAEAS AT %
4% BPATIT, A EAE G
stof 0, Fehxvk A 621 AYHAL 4]
B9 2ol B v, Aole WEPYE 24
@k JlelE 4% P9 ggel Tum #43e
R S5t A% ¥ HEANRE Az
SsEA A FHAE ol¥U 4 FHY] HolN

|
shadow maskf—; ol &35}o] 24 Z(pentacene)
1500 A S&shul

I Process Flow of Pentacene TFT J

Active fayer

Deposition / Patterning
Matenal pentacene

Using therme) everctatd
Pentacene Thickness 15204
Method of Patterning
Shadow mask

N

H, plasma Treatment
Pressure 1 2¢10-6 (Ton)
RF power : 40(W)

Time 30, 80, 9Xsec)

— L

Gate metal Deposition

Material : Cr

Using Sputter

Cr Thickness: 7004
" e,

Gate pattermning
PR{photo-resist) Spin coating
Soft baking (20min~25min)
Align

Develop

Hard baking (13min)

Gate Metal Etching

(Cr etching)

PR Remowving

{Use Remover, or
Aceton-Methanol-D! water )

Source & Drain
Deposition/ Pattemning
Gate Insulator Deposition Material - Gold
Material : 10, Usira Sputter

Gold Thickness. 10204

Oxide Using PECVD
Si0, Thickness: 1000~1500A Method of Pattemning :
Shadow mask

<40 -

Contact hole patterning Measurment

PR(photo-resist) Spin coating About Thin Film Transitor
Soft baking (20min~25min} \ds~vg Curve (Transfer Curve)
Align lds~Vds Curve (Output Curve)

Develop Lealage Curent (Off-Region)
Hard baking (15min) Mobiity

S0, Etching On/Off Ratio

(wet etching) ETC (kink etfect )

PR Removing

(Use Remover, or
Aceton Methanol -Di water )

ag 1.4
Fig. 1.

Aeld ek ez A FAZTEL

Process flow of inverted Staggered

pentacene TFT.

Pentacene®] Z%ro] #ud sputter® AN RE &
71 & pentacene®l #H7|H EA4E& A7V 9
gto] FAgZe AHe a4 Etxvl HEE A4
ek g & Awo

4 Febzuh Ael F oo



A9t 0 3 shadow masks ©]-&3le] L9 ~/=g <l
F4(Au)E RF sputter® 1000 A S & 3he] A
§ g9

3. 2% % o

A 2% pentacene ¥ E#WMAI AT Aol FHY
A BAe olo}yy] Qate] AAbe] Ayg EAn
= o,

54
FHEAE Fg #rmAbe] HP 41568 &4 %43
& Abgsto 4’4 Z 438k Pentacene w7t
il pd tted BA4E 7]'7\]3’—
v &4l majority camcr)

= Hole

[e)
YR AAWIS BB 754 +o /ﬂol‘: #
3 =gl W g J"J% R17hate] 71 A
B85 F48A

Ao M= FAazrt ot el ofFolel o}
g #7[H HBAdol gAEA=d ol it
pentacene 2FEF wiol diffusion®] o] w9} ¢4
Abelsl AFC-HAFHE  F7HN7n 49
pentacenc  Yhahe] 5”’4*“5}1 S S R
(roughness)& $k3}A17] = 28§ ato] FojAl L
g]l AA WellA LAk A 283 trapd 4
S A A Foz QlE vhg 2ukxle o5&
v 988 8 golgdn B ¢ Jdoy 20a
9l H=i3 pentacene ¥HEF Alolo] HE EF g
AANAN WiEeR AR

aE 2 (v ARkEel o zeAny
pentacene ‘31“11* EWA2Ee #Ag BAL Jed
. TFTe] W/LL 5000 pm/ 2000 pmol #Hol=
Mekel 5V, w9l #sete] 0.1 VL ul off A

A 101 Aolm, o]z Aol -25 V, =9l
Aekel 0.1 VY ol on AEe] HAFE 107 A
on/off ratio?t 10° o)}, Subthreshold slopee
=76 V/dec® thebuiv) AL A8
oAb YA ol FE = LERSY) o]

1. 5 S
= oaygzon wat o)

Qe
#gol
2291 7]
Aol

pentacenc
charging #d3 otz X%
Q As dAMor FEHui=d) o)z
& ]l7t FAZ A o
9= Aol EH

e %
Hho]of 22
A )7t

accumulation &I A &} 7}
BT Wit olFo #HoahA H3tar trape] ¥ol
Lhiz "o sl olste] el wW3str) trapo] o
mwﬂ-qn Aol ol nolol g Z7AA <7t
okl dAshiz 2lste] vl FHrhw Ao

w

X
-

&)
]
=

o, trap¥

963

A7V A=A 883 =5 %], Vol. 16, No. 11, November 2003.

E oo g

Qlbetelobd vlEa ARE ol
of AVE @y A

AolE Aedvto 2ol trapdAb

fo 2 & du

orlrrﬁf
.—aﬂﬂ&ﬁ,—‘
% 2 by
]‘LE'rO
m

e

|1

k)

g

N
éﬂﬂ

o Aeke PolFNE W BYEI A9

Aol el Aol flat band’d el ofl A

A Aol uEiLA Hn ofs=

BYEE FH gl 471A Bk o) QAstel A

Wel AF7E 527 Ha, o) F =Ade A B
z] o

g AlelES Heks o AaA7IA HE, =<l
Z_

Zol WY A= waal 91 olo] weh A
Y48 %02 A48 gead el meldl A

i+ ZEE depletion®o] AAEm, A 2AE o
Afe xddgd mgsti €} o 29
=l W %LJ—S; Abel 2] %e
B Aezst ZER] Atele] Tl FAHol A
A ol FolAA EakAl Bk & Adw A A
ole] Het &7} AXA How =
Vb A9 AEEe gl FHog 9#3] o
k= Aol WMASA  HI, olE
Pl “JEL‘— HQle &
o] Eofl =2 HYE 017}‘3H°F‘¥_} H
B4 23 g ‘J-LP—LJH ¥e HE

A Fvh o] 2 Hi

E1a=I =2 | 2B o] Ho

HEol F4

5512
on-currents

ol glste] 5

#8 FAdEe 38
upebA Hwu w3 10°e®
B ogre FA ol AAE AL

I8 2 (e 18 30x H9F 54 Fdxa i
g3t 9 ~MAZYE pentacene WY E @l 2] AF 9
=48 Yehlul TFTe W/LS 5000 m/
2500 ym, Alo]E At 5V, =gl #Hetof 01 VY
o off AEl HMF 107 A, AlelE A -25 v
=yel Agke] 01V el W on AeEle] AF= 107
A olAoR  on/off ratic?t 107 o] o]y},
Subthreshold slopes -1.49 V/dec& vLtel¥iv} 1

el ghaol

el

HEAME & 5 o] o Ma dd=dd
o Fozv HEshA Fe agEaly 2-a)¢
Hugl s wf FAEoR AARAY AE uty
el charging® 4 % trap@ o] sMEom <l
AF ddust 24 FAHAES B o5+ A



J. of KIEEME(in Korean), Vol. 16, No. 11, November 2003.

Huulel A% 24 ol BUHHAUS B ofuH
Subthreshold slope 5ul F4HE HA2 axst
B

ol 4 FepEnh AME ZnE sty #HW
AHEzle st ZgEoe awed A 499
trapd Bl 2ol EGRE B ofhlE Aok =9
# S Alole HE AYE FYoEd dR

Hauje] Z7ME 2HEr] WELR BAE +
Ak,
7
(A}
8
-
29
‘g 2
=
£ w
L& ]
E .
L
g o
) ¢ —-m-»v o= 0.4
-1 -5
3 i e =.10
e =15
14 . . . . . :

a -5 -0 46 2B .28 .?;0
Gate Voltage (V)

Log Drain Current ()

i

ag 2 AeA v =axsHY A 54 3
(a) QabEel AL (b 4 Zbzn A
g AAHUE S

=3 A

ol

Fig. 2. The transfer characteristics of vacuum
evaporated pentacene thin film transistor
{a) without H: plasma treatment, and
{b) with H:» plasma treatment (W/L =
5000 v/ 2000 ),

28 3 (a)e ¥utdel 4 ~HHEY pentacene
sk edxAEe £3 548 Jgdlo AojE
Heb -5V, ~10 V, ~15 V -0 V& 7tetd =#gl
HAgtel whE =gl #F5E A 2z
s &8 & ¢ sle Z@Zﬂ“é AVE "ol 4
o uwiel EdxAE 8459 pentacened] X
Mde] BAFe =el AR HE 4AY =9
ol el TEH ETIHE EAS #F & 5
gxich zeEy 3 9 mgatr] 4 Aol
E Agtel mxm, Ad e #MFe AV A @
F&g vl B o 435 B4F Alole] HE

j=3
YA ohmicd 4ol 4 R4 B

O
O

r_\::‘a

7 ¥ fVIF 4
LTI SR E N Rinanliond o
- =t ,s"n
ol s @ a”
-~ L0107 + k4 N
< = e e
) £ a
= st} £ -
v S soets® o 2
E = ) P
2 st 2 pee o e
= » P
a -] Lﬂ GO
20x10* ® s
4o10% | ¢
: a A OQ
-a v a “oc“’a W
k3 e 5w s @ 3B @
2 2wt Orein Voitage -V, _(¥]

DrainVoltage : V. (V}

drain

38 3-a. Y¥HE Fea dh BdAaEY &
E

Fig. 3-a. The output characteristics of vacuum
evaporated  pentacene thin  film
transistor without He plasma
treatment (W/L = 5000 my/ 2000 sm).

2% 3 (bye i TFgav Mg o 28
=3 pentacene "“31* ERNA2E Y 29 5’“0?“%
gA Agd d¥ SEsRE AelE dyg 5
V, ~10 V, 15 V, -20 V& 7}ebo] =gl Al
=#el 3F5E A9

oz s Bel & 3 Y AAF AelE
Hobo] Aedd wiE EdxsEe 45
pentaceneol A Adel F4Ho =g #HHESL A
7 oM =gl dgdel Egsiy XgsHe 54
& #7 Y 4 ddvh Be 2AYY Fh B2z
o} Aele agEay 3-biek %A ¥ aEe
(18 3-8 wlzmasy Aol HYg -20 V ¢



zo 3%

i
A3t 2= 73% =ge xgr‘: 24x107%0. 2
39 o} 4

=gl AR o s @74 54
g A,
2610
——Y[V]=-5 -2V
—— =10 Bu,-“
—— =5 e
200 —=— =0 ,nﬂ""'“’
< -
E 1807 E.‘
e
- o -15¢
] o
(&) 1ox10° | &
% S M
iy -] <><>°
= Il o 0000 Aoy
“00
an VY YVIVF s L) h 1
2] 8 10 15 peal 25 30
Drain Voltage (V)
3% 3-b. i Zhzol AHYE AATE dgA
et BAA ~E ] Y B4 24
Fig. 3-b. The output characteristics of vacuum
evaporated pentacene thin film
transistor with H» plasma treatment
(W/L = 5000 gm/ 2000 sm).
a3 4 (a)= 4itdQl J2HA=Y pentacene
steh BWR 4B THFAS WAL o g8
2Edde 27 98] Uebd AlelE wholol
o] wg =9 WFZ E4Fdolrt. BEAY
g #2897 9% 4e et go| oun
wC,;
Ids=——57 4 (V= Vih)® (1)
Ve, Vi, Ci, L/WE ZtZt AAI&3 o5k, #EA
S, A% £H8F, a9n Adel dolg %
le veldicy, FEE Ao 9Jd FEdYge 45
VE e,
Y 4 (e i Bekxv 4B ol8F 44
o =axsHe A7 xa

=2
HAZ=% pentacene =}
g Ag o)ad) _g

ehdl AlolE ol

ol 23

HU‘Q“B‘

965

A7 A& A 28 8] =54, Vol. 16, No. 11, November 2003,

gox10%

a0x10° |- Y
Tox10° |-
sox10° |
s0x10° [
a0x10% 1
20x10° =

20x10° - o

SQRT Drain Current (8"%)

10010 ]

'
0.0 PBRa o=l " " L
0 -6 -10 -18 -20 -25

Gate Voltage (V)
(a)
8.0xt0° o

T Y, = -0V o
=-05% o

h

8.0x10% |-

soxic* |

20x10° |

SQRT Drain Current (A'?)

ols] a N
1° 5 0 -5 -10 15

(0)9) I ™ Vg TAL
Fig. 4. Ids] Vgs
vacuum pentacene thin film transistor

versus characteristics  of
(a) without H: plasma treatment, and
(b  with H» plasma
(W/L=5000 um/ 2000 um).

treatment.

229 45V =R 3A AHEE B 5 Atk
a8 5 (@ =g A -01 ve o Ao
AozXE AAS pentacene LY E WX~
A & 2 8 AgS vEhd Aot

Transconductances Uh3 o] A 2gic}

ABE

__old
= Ve (2)

Em ( Transconductance)



J. of KIEEME(in Korean), Vol. 16, No. 11, November 2003.

o mj WAZ

£al 3)

K etf C i VI’( Vg_ Va’)
g =yl #AY G (vd = 01 V)
pentacene TFTY &3 HASZHEE channel

—O— Vds = 0.1(V) J006
—A— Field effect mobility -
8 L vth= 45(v) w
~ 5.5 = 7.6(V/dec) - 005 =
< g
g e 2
o oy
S wl un 'F
3 g
c =
‘3 0
5 g
o oM W
g 2t %
000 T
i i 1 ] 1
0 0 20 30 0
Gate Voltage (V)
(a)
-7
[ 018
-8 | 018 m
5 >
- al 04 =
< - E
- 3 012 ©
E 10} ] -
GE ot 0.10 E
13 RN 0.08 -g
c 1c0s
.E A2 - 01 4 608 E
a - N —A—Fu;ld effect molumy- o4 8
o 13 v, = 05() &
S Mm""-mncm/\@ 002 5
BERS , ; S.S=149%\V/ded Jon0 @
: OnOffiratio=10° { i
15 % 1 1 1 LY. 02
20 10 o 10 20 30
Gate Voltage (V)

(b)

ag 5 YuE W ()3 i Tehzol A
1

3|
2
AAIg A@ga A 2H (b)) A

The field-effect
evaporated pentacene thin film transistor

Fig. 5. mobility of vacuum
obtained from transconductance at Vd =
0.1V (a) without H2 plasma treatment,
and (b)
(W/L =

with H2 plasma treatment.

5000 gm/ 2000zm).

966

conductance® 3+ thg, AHEd AAEY o5k
o} BY Hgte 772 0055 cm’/Vs, -45 Vel
JHEME E F QdFel #AARH ov=7}
0.055 cmZ/Vs:T"—. 7)) opRH A Y ES o
ERA 2B 9 o]FEe] vlaf #HAE
AR ol &4 ZF<l pentacene
Qo] ost EfE HEE
vhal z1A 2] charging &
AW ez £
g 4 i
Hgtel -01 VY o
pentacene TFTS A A &3
4 F28A94E YeERd Flelth Transcon-
ductance, FAEZH ol == UA AFE RAI v}
A2 ﬂqs}gi\:},
AL &3l
0.174 ecm¥/Vs,
sto] A4 —‘:—.”‘5‘0] AA
T4 Eopzvl Ay

2 2R Atole] HF
]

-
N
s
%
O 1E MWL ot

N
N
Hir
alfe oz mlﬂ JEE — o

o 4

o 2 2 odo
&0

Ao

-
!

i

ot ox {4 R ox Ml Lo o
oo g ) ofe

w

=y

rlll

I

o)

o,

o

—o

= (ohmic contact)e] ZLA
FE A, 45 AU charging@ 4t A7 7
g HEAS ¥, o2 g T AA Fd9
potential barrier7} stol@ o & 13l HFel o] F
o] Ygste FozH HAAETH ol FH I}

[e)
T
A

T

@
n,

e

T4 Fgze AgsH gL a2zvE 0055
em”/Vsoll A 2 ZFgkzul A 229 A9
0.174 em™”/Vs®E 3164} o3¢ 2A 718 W7]H
549 g4 Adsgrt. £E dde Fed=
GdE Ag B 7 U ol 4% AW
4 A A pentacene Fe] charging® e A& <
A AA B R AgErh

O™ 6 (a), (b), (OF F4 v Ay 4

RMS 7 A 7](a)9t pentacene =7 ®3Hb) 22
E¥9 AFM 3D °l9A ()& e FHojur}
T4 Edzu M7t A EY pentacene ¥
ashing @ el oato] FA7E FaH oz HAE
I AIZre] 90&7F HH AR ARV AA &

ko

AEE AL B 5 Uk ols 4 Fpzv A
2 <038 pentacene et #FoldE FU1EY
degradation®] <lo] HE EHE] AL FF
AHREES cleaningdlde E#H7F dold#d F4
o AlMe] el AAEo] ashingEHZE 913
EolE3 dgEs TIAF L At o F S pentacene
ato] charging 38 ZAAAAFE %‘/\}Oﬂ ~Q
2 mEln F4%F Ate] AlAl ohmicBAH S €
23] s Fn AFe olvrd wAFE 2948 1



o

—0——0 ~

RMS Roughness (nm)
3
/'
Thickness variation (nm)
L'.l/

8 5 20 =]

a 0 40 &0 S0 190 o 0 40 &0 80 100
H, plasma treatment time (sec]

(a)

H, plasmatreatment time (Sec¢)

(b)

(c-1) Bare (c-2) 30sec (c-3) 90sec
(c)
J8 6. 74 Zezvh HA e wE e
dheke]l W A7 s FA $E)
(b) 2 AFM 3D o] x](c)
Fig. 6. (a)RMS Roughness, (b) Thickness

(c) AFM 3D image of
pentacene as a function of hydrogen

variation, and

plasma treatment time.

of 7] wEelrh
a¥ 7 (@E F4
pentacene ®FEre] £ FHFE U

SIMS depth profileo]t}. T o &

e}
1
N
a
ED
ich
>

o

B o
dgr B T oud M oxe &

o
—l> Lo

f
e N - S

R

27] Edznt AeshA] g Aol ¢

2ol HelE AAEA HH A AL 30504
a9 TRl Folew o =7 #
pentacene 4hEho} 74\“401\ AFepE A A

ashing® = &37}
Bl o WA Fio FfFo] FA H7) wEol
o ey Fabzel AZke] AuzsE ashing:é{
e FoEA HI pentaceneA W S 27}
diffusion¥ 7] W&ol Fio o x4i}212i Z7}
i), o] AFEH
g Ve A g
AA el EAsH= Ol%ﬁai st trapdAHS
ashing @ ¥ & 913t} A ZoBR 2xe A
717 ddol A &F4d Aem F&5T 4 Ut

97

A7) AR A 58 3] =14], Vol. 16, No. 11, November 2003.
7 0 (A) --gaty-7- g{ \g g7 Ilsec
2 00" “o-g gg E»V -0 Ew /e ‘o, szﬁflsm:
£ Lad
>
S v Ay i
O 1wk E N p— L |
8, "szg—AJ!“ﬂ Z/A W ; A/!“ﬁ‘A\A Adlsec
-

) ll«l—l-I‘l—l-l—l—l—l—l-l—l-l‘l‘l N Bare
—_ 'y
% 1wl ] /G_g»gzé\-%-%:é-g-ﬁzng-A—A-A-&A-—&A sec
g O 0-0-0-0-0-0-0-9 60sec
O | % g
= STV Tg-y VYTV TYT-F- T T ggepe
o .
10

T T3 7 90sec

O IR
— - ~A-BeD B pAnh, -O-0-A-
T /{Z/A"A AvbieAB P A A Wese
il / 7
3 a8 —&— NonH_ plasma treatment
0 g/ :
4] J —&—3lsec
E \,\ —o—blsec
3 A ~7—90sec

; R ) . 1 . L
0 10 2 30
Sputter Time (min)
ag 7

S Zefany 4@ A
), a (), 2T Ta-Fa 2

(c)ell gk SIMS wlo| €.

Fig. 7. SIMS (a) hydrogen depth profiles, (b)
oxygen depth profiles, and (¢} C-H
bond depth profiles in pentacene with
H2 plasma treatment.

28 7 (b)e F4& Zg=wl A A7 WE

pentacene® =}l 4tA FHFS R 9

ShiT
SIMS depth profilee] v} 44 FFoll B3 4
M= AFHNF], Z¢
HA Fiae A7 EFH

i

pentacene Al Aol A Ak Ao] ok
=)

19

[e]
A Bl Q)
&M AL F7E Ao
ZUol HxAL "ol 1 degradation® &
4H3kA dtoh ole HAAEI o9
ZHA F7] BEAe AV Y BEXAE
= AEE e £ a2z
Fahza AR Qste] &4
Tad FAH ashingg ¥}
At Ao FHEFel AA
axke] #71A BEAE A A

O =

N, o
P
1Y

fiood Bl oft ot o o

> o olw
e

BN ol iz B B ook ox
P
3
S
o

2
s

o
2



J. of KIEEME(in Korean), Vol. 16, No. 11, November 2003.

& qvh
~u

t Zi?/l *17P°ﬂ o &

—

SIMS depth profileolﬁ} EV\ )\«]
Fe 30x Fede 4 Fyzvsl Ay
B3 9o oe x7] & FEeE A
ME Fa9t A4 ashingd oz ¢l
) el C-HZEE o] 7ofA A =]
‘3}—2—”} g Alzte]l sojdol wel ashing
1502 BAEA H Fio HFE &
of EHAHA AGHE AFe C-HAFS
AAFIA =3 EF pentacene S FA7)
doz qlsle] @A C-HAFS
Z71EAl ®Buh ol 4 AFR 2dsly
pentacene Y2 AA9] chargingd 3§ A=
ENE JEhe] &x19 AYH EAS 3A A
A7 ddol ok

JHI ox & 4y ob W
o
rlo
UN
i

passivationd} Al

4. 4

§71 HEAS 2o

=2
[

B AToME Rk
& 77 A ERALHE AFEE
Zoldel B4 FAe A% ARe By
stET AAE MRS EA SFAYHE

Ed7) s 1Ec 2

_E_&;:J;Eé»ﬂm
M oo B> X oox

|
X
Rl
_?L
EE
_[[)(, IIE

_)‘irl
Ach
e

morphology7} 27 A4S NS B opg
213}e] pentacene BHE}2] charging & ¥ ]-4 7z
202 =)l AFApoly AWl A ¥
ohmlcﬁ"c’ HA8R 7] WEolth ol &
Hl ARE shx Eetn A HEE dh=
g A Z(pentacene) ¥ A2 =#HQ AZ(AWY
2% 27 Aoz AW Alol2] adhesion©]
AA ?5“‘5101 ohmicH £& ¥&3) sHFE AT
@7]1_4] EH_,] 'c‘]:)\l-oi B/\-I%a} e 9\1;7_ 555). :":

)

I O R R R e 122

B o E o

o} gk passwatlon El ashlng 1}

g wAse

= 2l o]-O:] S

degradation® WA FoZN Ko TF4AEHJonm
2 24 7 Uk 4% delEe 2449, A
el B4 d4E #EY 5 UYL B3], A

968

(1]

(3]

(5]

(7]

A [oNk ]
FAES H

Y. Y. Lin, D. J. Gundlach, S. F. Nelson, and
T. N. Jackson, "Stacked pentacene layer
organic thin film transistor with improved
characteristics” , IEEE Trans. Elec. Dev.
Vol. 44, p. 8, 1997.

D. J. Gundlach, Y. Y. Lin, T. N. Jackson, S.

F. Nelson, and D. G. Schlom, "Pentacene
organic thin film transistor molecular
ordering and mobility”, IEEE Elec. Dev.

Lett., Vol. 18, p. 3, 1997.

Y. Taur and T. H. Ning, "Fundamental of
Modern VLSI Devices”, Cambridge
University Press, p. 40, 1998.

Jae Won Chang, Hoon Kim, Jai Kyeong Kim,
Yung Chul Kim, Jin Jang, and Byeong
Kwon Ju, "Structure and morphology of
vacuum-evaporated pentacene as a function
of the substrate temperature”, ]. Korean
Phys. Soc., Vol. 42, p. 268, 2003.

HA, WAE, TRIINEA HFaAe] 54
3 ATEY, AINARARLH = A, 97, 2
3, p. 204, 1996.

AR, AEE, ANE DGW, TS, A8,
“Photoacryl& AlS|E HAZow Al&d #7]
usteddaEel 474 Sqo wa AP
A7) 1A B85 =B A, 159, 25, p. 110, 2002
AHE, WHAZ, S ol8F, oAy, e
24 dela wetedxsbe] d7]d 54
3 rAEF 547, WAL g,
114, 10%, p. 918, 1998



