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ABSTRACT : The target of this project is for fabricating near UV transparent conductive films for GaN-based
integrated surface emitting devices. The detailed research topics are the followings; (1) the fabrication of
high-quality II-O and III-O compound semiconductor thin films and the control of their electrical properties, (2)
the improvement of light extraction efficiency using transparent conductive films with dispersed metal
nanocrystals and (3) the realization of GaN-based integrated surface emitting devices with transparent
conductive films. In the topic 1, we fabricated In-doped ZnO thin films by molecular precursor method using
using alcohol precursor solution. We also fabricated ZnO thin films by mist chemical vapor deposition (mist
CVD) using molecular precursor solution. In the topic 2, we fabricated ZnO thin films with dispersed Ag
nanocrystals and optically characterized them. These films were also fabricated on a blue LED structure. In topic
3, we grew GaN films on pseudo Al substrates by molecular beam epitaxy (MBE) and investigated the growth

mechanisms on the pseudo substrates.
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Fig. 1 Resistivity of Ga-doped ZnO and MgZnO thin
films fabricated by MPM using aqueous precursor

solution.
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Fig. 2 RIXD result of ZnO thin film fabricated by

MPM using alcohol precursor solution.
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Fig. 3 Resistivity of In-doped ZnO thin films fabricated

by MPM using alcohol precursor solution.
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Fig. 5 AFM image of ZnO thin films fabricated by
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Fig. 6 AFM image of ZnO thin films fabricated by

mist CVD using molecular precursor solution.
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Fig. 7 Transmittance of ZnO thin films fabricated
by MPM with spin coat and by mist CVD.
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Fig. 8 Surface morphology of Ag-NC/ZnO.
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Fig. 10 PL spectra of Ag-NC/ZnO with different Ag

concentration measured at 10 K.
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Fig. 11 PL spectra of blue LED and Ag-NC/ZnO/LED
structure measured at 10 K.
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Fig. 12 XRD 26-6 scan profiles of GaN grown at
350°C, 475°C and 600°C on pseudo Al substrates. As
reference, XRD 26-w» scan profile of pseudo Al substrate
is also shown.

Fig. 13 Surface morphologies of GaN grown at
350°C and 600°C. For samples grown at 600°C, the



morphologies before and after HCI process are shown.
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S H H‘C’H tBu
tBu tBu I hv tBu R=H,D
+ ﬁ m’ s H' X=oMe, OEt, OtBu RIS
SC\ high yield tBu H o3 H ghMe, SEt, SiPr
tBu N X

Tetrahedron Lett. 1984, 25, 873-876.

Br

S._H ‘ o s
tBu\©/tBu 1) n-BuLi; DMF tBu tBu | Lawesson's reagent
tBu :

2) Lawesson's reagent

tBu !
Ris=R2" REH3
Table 1) Results of [2+2] cycloaddition reactions
entry Thio carbonyl alkene solvent additive time products
compound
1 ‘ ‘ CH,Cl, R 20 min several spots
2 S Meozc/\/COZMe toluene - 1h 15 min several spots
NH : i Rose Bengal )
3 O)L 2 ' , toluene (Sfete 52§g|]) 1 h 40 min several spots
4 “OMe toluene —_— 3 h 50 min several spots
S O : i
5 L ! 1 CHoCl — 4h no reaction
N“CHy | Meo,c \-COMe |
6 H ; 2 i toluene — 3h 30 min several spots
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N Pole N Pole
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No.1 5 32 32 50 -
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