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Thesis Summary (approx.2000 Japanese Characters )

ARFHTIL, “TFT Modeling of Amorphous IGZO and Quantum Effect in Its Superlattice” (7 /L7 7 Z 1GZ0
DTFTET VT L ZORBKTICLHETHHR) EEL, 8EILLERINLTND,

Chapter 1 “ General Introduction (FFim)” ~CliE, FBWHT TN T 7 AL SR TEMEE & 92 TFT (5
NV RE) EZOEEET L, KO, TENT 7 APEEEREECICET2EOWMEZE L0, AFKoTY
RBIOWIREREZTL, HNEZRAT.

Chapter 2 “a—-1GZ0 Gated-Four—-Probe TFT and Bias—Dependent Mobility (a—IGZO GFP TFT & XA 7 ZZEJFIT
KETHBEE)” TlE, a-I16Z0 Z1EME &+ 5 Gated-Four-Probe (GFP) TFT MEHENNS, BEIEEN Y — MNEE
ONEREEY (Filky) TRENDZZEEZRHL, ThEHVEBTET VEBE L. F0ET L, KkFEL
TENT 7 A S (a-Si:H) TFT TNV EEEMICFETHY, FrBfEicBid s KL UEite, Y—A -« KL
A HEOBESATEFE L.

Chapter 3 “Carrier—Density Dependent Mobility Model for a—1GZO TFT (a—1GZO TFT ® =% ¥ U 7 %% (K fE M %
AT DBEEET V)" TIL, a-16Z0 D Hall BEHEDOF v U 7T EEERFMENS, $ v U THEEONE B
By /2) TRENDLIBEEZE L, Chapter 2 DETF IV EBFINCRIERITEF N 2B, ZOEFMICLY,
a-1GZ0 TFT DA L HMk & Hall BENEOX v ) 7 HEEKFEEL T G2 TEL 2 L 2R LTz,

Chapter 4 “TFT Modeling of a-I1GZO Including Bias and Temperature Effects (/A 7 &, KO, REZE%
Ete a-1GZ0 O TFT EF /L{k) 7 TiE, Chapter 3 OBEIENAEEEL, TOBEE L N T v FEERBIET
BEZRET D TFT ET NV EME L. ZOETNAVOIEME LT, KR LA CEERFICEK D SLOITET VA E
KL, ZOTET A EHNT TFT TT VDRI A—2 L N T v TEEN S, TOETLERHWETA
AAYI2b—a kb, 253-393 KIZBIT A TFT OMfE F~4 v b2 BER BH T 2

Chapter 5 “Modeling and Electrical Instability of a—IGZO Dual-Gate TFT (a—IGZO Dual-Gate TFT DEF
Wb L BRIIRLEM)” TlE, B E CORBRICESX, a-1670 dual-gate (DG) TFT @ TFT EF /LA A5 L,
by 7= NREEED N T v TR T AR NV ARNEEROERFE EEZ OGNS Z EER L.

Chapter 6 “Optical Evidence of Quantization in a—IGZO Superlattice (a—I1GZ0 &1 IZB T 5 ET{LDOLF
HI723ERL) 7 TlE, a-IGZ0 (Tauc gap=3.1 eV) %I &, a-Ga)0; (Tauc gap=4.3 eV) % [EEERE & 3 2B
WEWEBBA NNy X2 ) o 7EICTERL, 20O ERAT. ZOREND, a-16Z0 B, mERICTEWN
CTEE 5 F CEFTHMHZHER L, Kronig-Penny EF )LV CEBMICHH TE 2B M EZ AT Z L 2 A
L7z

Chapter 7 “Quantum Effects in a-IGZO Single-Well TFT (Bi—3:F a-16Z0 TFT IZB T HBETF4IE) 7 T,
a—16720 Hi—37 (a—Ga)0s/a-1G20/a~Ga0;) ZIEMEIEIZETe TFT OBEERED S, &1k L7 a-1620 H D
¥ U TEERE ARG L7, B RO a- 1620 HFEE SN 5 nm BLFIZEBWT, £ TFT BEhE & 7 — K
BIEORRIL, FHEEE2 SR, FPBESICEEFET 52 &2 A L. Chapter 4 @ TFT €5 /L& AW =i h»
5, BHUIC X DEEEOMENDREBEE OB L S—a L — 2 UEEET VLY, ZOBEE ORI
REEEE B TCE L L ER L.

Chapter 8 “ General Conclusions (fiw)” TiE, AWFEEOREEZRIEL, 2o DR RE L.
INDOMFEIZEY, a-1620 D TFT ET Y > 7 L Z OB TOBETHROBRIEN TE, TORKE, FHT7TELT
7 AL ER OB IRIE L v U TS IC BT 2 B 2 0 DT,

% © FSCEEEL, T 2000 2L 9E3C 300 GE& LEET ORI 50y b L <IFIEIC 800 B4 2 HifRH L T 720,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 2 copies of
800 Words (English).
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Thesis Summary (approx.300 English Words )

This thesis is entitled “TFT Modeling of Amorphous IGZO and Quantum Effect in Its Superlattice,” and
consists of 8 chapters.

In Chapter 1 “General Introduction,” backgrounds and objectives of this thesis were described

In Chapter 2 “a-IGZ0O Gated-Four—Probe TFT and Bias-Dependent Mobility,” an analytical model with a
bias—dependent mobility, which reproduces electrical properties of gated—four—probe a—-IGZO TFTs under
on—operation, was developed

In Chapter 3 “Carrier—Density Dependent Mobility Model for a—IGZO TFT,” a mobility model represented
by a power function of the carrier density was proposed. The model can explain both the on operation of
a—-1GZ0 TFTs and the carrier—density dependence of Hall mobility of a—-IGZO films.

In Chapter 4 “TFT Modeling of a—1GZ0 Including Bias and Temperature Effects,” a TFT model with the subgap
traps and the carrier—density dependent mobility was developed. Device simulation employing the model
reproduced the TFT characteristics over a wide range of bias voltage and temperature (253-393 K).

In Chapter 5 “Modeling and Electrical Instability of a—I1GZO Dual—Gate TFT,” an operation of a—IGZ0
dual-gate TFT was studied based on the above TFT model. It suggested that the electrical instability was
dominated by subgap traps near the top—gate interface

In Chapter 6 “Optical Evidence of Quantization in a—I1GZO Superlattice,” optical properties of a—I1GZO
superlattices with a—IGZ0 well and a—-Ga,0; barrier layers were investigated. An energy quantization of
the a—1GZ0 well with the thickness at < 5 nm was observed in the Tauc gap shifts, which were quantitatively
explained by the Kronig—Penny model.

In Chapter 7 “Quantum Effects in a—IGZ0 Single-Well TFT,” a carrier transport in the quantized a—1GZO
well of a—I1GZO single—well TFTs was discussed. Novel relations between the field-effect mobility and the
gate voltage for the TFTs were observed. An investigation with the TFT model in chapter 4 indicated that
the relations can be explained by the quantized DOS and the percolation conduction model.

In Chapter 8 “General Conclusion,” all conclusions were summarized

The studies grew further understandings on electronic structure and carrier transport of a—I1GZO.
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