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As promising candidates for future low-cost andifiée display applications, organic thin
film transistors (OTFTs) have attracted considexabsearch interests for the past few decades.
Recent advances in organic semiconductor theoryggahic film growth/deposition techniques
have resulted in OTFTs based on single crystatinganic films with performance approaching
or even exceeding the present day’s dominant amagpsilicon TFT technology.

In this work, efforts have been made to exploréatle methods for the fabrication of thin
film transistors based on high mobility organic ssanductors, such as rubrene and pentacene.

In the early stage of this work, OTFTs with rubreaimggle crystals grown by PVT method
were fabricated and measured Withu eff = 1.07 ch/V-s, lon/lore ~ 1F and i = 0 V. However,
it is noticed that these rubrene films are usuiadlgile and the adhesion to the substrates is often
poor, leading to low reproducibility of functiondévices. Hence, direct deposition of organic
thin films to the substrates is a necessary medsigelve these problems.

In this work, a horizontal hot wall deposition (HHMYmethod has been developed to
directly deposit high quality rubrene films onte thubstrate under low pressure (P < tdr).

The resulted films are continuous with good coverdmpwever different structural phases from
amorphous to mono-crystalline are present. Throoggmsive studies on the film morphology
and crystallinity of rubrene films deposited und#ferent conditions, it is concluded that
various factors can greatly affect the organic thim growth, including surface treatment
conditions, substrate orientations, source evajpor&mperatures as well as substrate
temperatures. Under the optimal deposition conalitioubrene films are mono-crystalline with
planar structure and grain sizes as large as R.tnrf. OTFTs based on these highly-ordered
rubrene films showed excellent device performanitl Wnax et = 2.47 cn/V-s, lon/logr ~ 10

and \f =0 V.

Preliminary results of OTFTs with pentacene filnepdsited by HHWD method showed
that the device performance are not as good asmadsased OTFTs wifls = 0.22 cni/V-s,
lon/lore = 10° and \4 = 0 V. But it still demonstrated the general apgiility of HHWD method
for the deposition of organic materials. HowevartHer investigation on deposition conditions
is needed for device performance optimization.
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