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Ahstendcd

We o dmvestipoted  aniselapic conductien elfftets of

prestavene-hised o

cor o i (o ransistor on o an snisotrepic

fshanet fnbrivaied I bliguely eviporited silicon dioxide. 10 way
observed e the ol guely  evapormed pare dicleuric tayer
alffected che enststlied gl sizé as welh as the mokecular

ol Vhe mobilit of the pentacene {ibn in paratiel 1o the

eblispe invidyace of e edbeim evapormion was about 8 times

I

higher than that o peendicddar ene As the melinadion angle of

cohreany eraporalion was inereased. the mobifity was decreased due

1o the decrensed wrnin s iee fikduced by increased sustiee roughness.

I introduction

Organic tos fbm rransistors (OTTTS) have  draswvn mugh

ativnson for flexide dectronios xuch as smant cards, exible
disphive, and severnd 1 oces ol Iy cost ad Toweend elecironmies{1].

Recent Bensive stadic s improved the electnieal performances ol

e portweenz-hosetd 0 i mobilidy comparable o that of

b drogenated amomheg s silicon fransislorsi2 |,
Since the eleciicat conduction of WFTs i highly allected by

the mwleouiar oedertng, erystadiing erentation, and the cevstallbzed

o

dn e of e organ O senviconductors, there wene several elforis

o nodily nkerfacial properties between the evaporaod pentacene

mofecules and e beclawor suefbee. T general, bighly oviended

e favery by pechanicat rubbing]dd] ve fadinion of

i

pabirizcd UV Bghbtid 6] were used B the ppose. Bui, the

B

cieasrical peeformance. oF OTFTS an the organie insulaors are nol

antisdacion yel comp ing with thase on the inorganic sulazor,

eapesially in teems of B kage current and the driving gaie voliage.
In this paper. we m ostigaied anisotropic conduction elieets of
penteone-hased OFFF onan antsotropic msulator fabricated by

oblivueh cvaporaied ilicon diovide. The molequdar ordering,

elfest depending on the surface misoiropy
asnd b surface ough seas were diseussed with e results of the

fiedd-mduead mobilty . ad the surface morpheloyy.

2. Experimental Resalts and Discussion

Fig. 1 shows owr Dotlom gale ransistor structare where an
n-tvpe silicon waler was wsed as a gate clecirode. For comparizon,
conventional OTTT with an isoteopic stlicon diovide serfice wos

prepared by thermally wronn exidizalion with shout 1300 A

thick on the heavily doped silicon waker, The cffecs o

anisotropic  norganic Inferface were  imvestigated By Bieder
evaporaling sticon dioxide obliguely with an e-beant methiod on
thir thermally grown oxidized swiwee. The thicknes o) the
additions! dielectric taver was aboul 1000 AL On the inorean
dielectric layer, & pentucens fayer was duposited by 3005 thick
with a deposition rate o 9.4 Ads under the base pressure of 10147
Tore, As source and drain comacty, gold wis ermally deposited
an W of the pentacene (im, where the chamed lengl aod widih
were 100 pon and T oony respectively. Two types of samplies seere
arepared, where the chunnel direction was parallel or perpendiculiv
1o the obligue incllente of the e-beam evaporation,

A

Fig. 2 shows the feFye characieristies of QT withe the

anisedropic insulator lyer when the ioclination angle ol
e-beam evaperalion was A with respeet (o the channed direcbon.
I was observed that the mobility of the pentacene 1 B parabic
vne wis hivher than that in perpendiculur one. with the valnes of
LIFLOT e Vs amd 279197 'y

s, respectively. The irdued
raphility anisoopy was abowt 8. Soch results menn it the
peniacens wolecules. compated of zelectron conjugated sysies
are aligned in a diveelion perperdicular 1o the evaporaton birectan
of the sificon dioxide. which resuited in the enbancud pwbifiny of
Fig 2 {ay dirough the Incressed srelecuon erbital overkyp, The
on/off vatins were similar in bath samples with aboue 10,

However, the mobilily was snsadler than that of the conventional
TV, as shown in Fig 3, The mohility of the penticone on the
ithermably groway silicon dioxide was 2.0% W e e, The ol
ratio was alse beter with the value of about 105,

Above results can be explained by considesing the i
boundury eftects inchiding the molecutar ordering effvct an the

Moo of

OTET performances. As shosen in Fig, 4 the swihee roug

tie dielectric faver fbvicoted by obligue evaporaiion w




tan that ol he theomalis mrown one Thes, e penlueene srains

v ed b grosi b1 keper skee, winch reseited inothe reduced

mobiitty ot OF " Towith e alignod mlecidor ondering, Figs. 5
vt ned e shion i AFM nsges o the penteene surfiace on the

rermzily wow i isciropic silicon dioxide faver and the abliguely

raposnbebaoisonopic sitican dioside luver, respectively
¥, v
A Suntnary L th
; . : . . . - Pig. 20 Mo Vv charaderistics of OFFTs whore e
: I ehis paperes v dnvesdgaied the electrival perfermances of the ‘

shlique incidenees of the silicon ioside sviprmdion e
(ad pavadlel and 1 perpendicutnr 1o e Gl
shfaces Onoonr wiseiropie interface. the mokeenlar ordering direction.

heniteoiie besod O T on the obliguely cvaporated siticon dioxide
} A

ek ob the pentavene mueleciles could be sbhvioush ohlained.

Floveeverssinge the - urfiee roughness and reseitant grain boundary

e also Bnerensed s the inclination angle of the evapormiion

ervasad, B by assomed that the optimization of the fabrication

o s o e e pnired,
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