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YRIDEZT BF TREICHEWVWTUE S —BEEO—IHF v RILBICHENINEFEE AT —MEEEA D
BENBDL XA YT I REHIECR D EIERL oo CORIBDOREY L TR A 9 7MBERIREEL RN A
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BEH Y A INEEICERTERB ATV F VI D ERETH B EEILL T
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£ TH3 a-In-Ga-Zn-0 (a-IGZ0) % F v R JLICFL - FeTFT OYERIE SHI & 1T o 7o MBRM X EUEFIIEE A+ nm 12
EBOWMMERIEAERIN TWVWRH XEUTLICEIT 2480 — e RMEAENE RN EMIIS B 2701213,
TEILT7RDF v RILIARIDEL TWBIEZIBREL I /R D a-IGZO/BLT FeTFT OMEHRI Tl AERFIE (Ip-Ve)
ICBVWTRABKICER T2 XTUS INEBEL TOWAEH 5T AR TIE a-1IGZ0 ORfES M E%D 7 ——
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=6 EMRETOERCL I LY EXTEEOFRY TFT ISA) TlE RETOE X2 BAUL-EbY TFT 85&Ic 617
BZ—EQEETRICEBL. BRI RIS ML oo BREARDIER N S  ERADR L. 7 Z—LICLZEE
R TFT 1EEIETO—EDTIEZHTL  BERIBROBR FELAROBIFEOFHE. TFT OBSFFEDOFHMETTo
Too F DB HIRIE MR BLIZEHE /NN Y —Z > 0% RIBY 27-DICIFE—RBBEERHDNEETHAHCxigfEmL . &~
MR EOR AL TERBOFMEIT o TV 2. ZDFER EF—RBBAFM TEZREARDBEILDETHBLIC
A RBF RIS BERILYORIEMAICEKIZL CREDBIRLBE TH B EASHICL Iz COERRFAHREIC
WL T TFT OBSFEZHE TEREZITV. RBEARDRREHE 2 R T2

£ 7 ElEHH TR AR TEONIEREEBIEL SBROBECKINRBIC OV TN,
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This thesis entitled “Study on Oxide Semiconductors with Ferroelectric Memory Applications and
Liquid Process” consists of 7 chapters.

In chapter 1, “Introduction”, background and objective of this research are described. It is mentioned
that oxide semiconductors are promising for not only display applications but also logic and memory
applications and that ferroelectric-gate thin film transistors (FeTFTs) with non-volatile memory function
have been investigated in terms of materials, device structure, and fabrication process. The objective of this
thesis is to establish fundamentals of liquid process of oxide materials and to realize FeTFTs with good
electrical properties by the liquid process.

In chapter 2, “Methods of Thin-Film Fabrication and Device Characterization” explains the methods of
thin-film fabrication processes and device characterization used in this work.

In chapter 3, “Consideration of Fabrication Conditions and Characterization of basic properties of
FeTFTs”, describes electrical properties of FeTFTs using ferroelectric (Bi,La)4TizO1, (BLT) and In,0a. It is
demonstrated that ferroelectric BLT films with low leakage current density can be fabricated by a proposed
step-by-step annealing process and good electrical properties of FeTFT are confirmed.

In chapter 4, “Investigation of source/drain contact structures of FeTFTs”, a bottom-contact structure
has been employed to improve the switching characteristics of FeTFTs. It is pointed out that the voltage
applied to the ferroelectric layer is reduced in a conventional top-contact structure because of depletion of
the channel layer, which results in the degradation of switching speed. Furthermore, the improvement of
the switching speed is demonstrated in FeTFTs with the bottom-contact structure.

In chapter 5, “Fabrication and Characterization of FeTFTs with an amorphous oxide semiconductor
channel”, describes fabrication and characterization of amorphous In-Ga-Zn-O (a-IGZ0O) channel FeTFTs.
a nonvolatile memory function is demonstrated in the fabricated a-IGZO/BLT FeTFTs by optimizing
fabrication conditions of the a-1IGZO channel layer.

In Chapter 6 “Fabrication of Oxide Semiconductor Thin Films by the Liquid Process and it’s TFT
applications”, it is shown that the uniformity of thin films and TFT properties are strongly depends on the
source solutions and fundamental properties of liquid process are discussed.

In Chapter 7 “Conclusion” summarizes the results obtained in this work and gives some remarks on
future study.
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