3-1

3-1-1 Zn,GeO,
1971  Navrotsky® Zn0-GeO,
7n,GeOy phenacite (53)
1997 Duan®” 1998  Minami*” 1999  Keir®
(ACTFED) Zn,SiO4:Mn Si
Ge (band gap)
1997 Xiao®” Zn,GeOy 650
(standard non-inverted structure on glass)
Zn,GeOy (ACTEED)
2000 Lewis Holloway®® Zn,GeO,:Mn*"
(TFED) 810 2
60 Hz 40V L4=74 Cd/m® E4=0.19 Im/W  CIE

(0.300 0.664)
(ITO) ALO;/TiO»(ATO)

Zn,GeO4:Mn* BaO/ Ta,05(BTO)
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2001  Bondar® Zn,GeO,:Mn*"

250 K (thermal quenching)
ZnS:Mn** 100 K
250~280 K
280 K (non-radiative energy
transfer)
2002  Bender®” Zn,GeOy:Mn*"
(TFED) 680 2 60 Hz 40
\% L4=105 Cd/m> E4=0.45 Im/W
Zn,GeO,:Mn?t Mn*"
2002  Shibata®" Zn,GeQ;:Mn** 12wt% In)O4
30V 200 Cd/m’
XPS
2003 Keszler®? Zn,GeO,:Mn*"
378 K 30 2 AFM
Zn,GeO,:Mn*"
I pm
2004  Yu®? Zn0:Ge Ge

Ge 0.7 mol%
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Zn,GeOy Ge 0.7 mol%
Ge 0.7 mol% PL
Burstein-Moss(the band filling effect)
the band tail effects
2004  Inoue® Zn,GeO, RuO,
/n,GeOy

ZI’IQGGO4 GCO4

O 2p Ge 4p
4s 4p
3-1-2 ZnGaO,
1972 “Hornstra ZnGa,0,
1991  Abritta®®
PL Co*" Zn*
T, oT,
1994  Omata®” ZnGa,0,
(ITO) H,
3x10' Sem™! ZnGa,0,

1994  Shea®® ZnGa,0y:

28

PL

RLIOZ

/n

(spinel)

ZnGa,0,:Co*"

2+
Co

700

2+
Mn

T, 5 %A,



1100 Mn**

506 nm Mn”’ 0.6 %
1997 Uheda®’ ZnGa,04u:Mn**
Zn*
(carrier-trapping centers)
1400 B-Ga,03
1997 Minami®” ZnGa,O4
(TFEL) ZnGa,04
Ce Mn Tb Cr Eu
1998  Pang“" (printing method) ZnGa,0,:Mn*"
(ACPEL) (50 V)
490 nm
1998 Li @ (self-regulation)
ZnGa,0, pH
140~170 10 nm
1999  Jung™® ( )
ZnGa,0,:Mn*"
Mn**

2000  Chen™ Cd ZnGa,0,
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Zn PL CL

Cd
2001  Hirano™*” 90
7ZnGa,0y 7ZnGa,0y4
NH,OH CO(NH,), (CH,)eN, NH;
ZnGa,0y
2001  SEIO“? 10%HCI NH,Cl NH,OH (leaching)
ZnGa,O,:Mn*"
HCI ZnGa;04:Mn°"  PL
NH,Cl  NH,OH HCI Mn
PL
2002  Zheng“” ZnGa,0,
10 nm ( 30nm) XRD
/n0O
2002 Lin® ZnGa,0;  ZnGa,0y:
Mn/Eu XRD ZnGa,0, 500 ZnGa,0,
700
2002  Park “9) ZnGa,04.,M, (M=S, Se, Te)
O S Se Te
CL
7/nGa,0,,M, CL 7ZnGa,05.95M o5

/nG 3204
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2002  Jeong 50) (pulsed laser deposition)

/nGa,0y, PL 460 nm
232 nm Ga-O ZnGa,04
Ga** Ga’' 702t Ga>' p
6 O

5 3d

2003  FUJIHARA ©h ZnGa,0,/MgF,
ZnGa204/ LaF3 90% ZnGa204

PL PL
3-2
3-2-1 Zn,GeO,
(electroluminescence) (Field emission display FED)
(Zn, . Mn,)S10,
(PDPs) (CRT)
ZHQGGO4

Zn,GeO,:Mn*"

(ACTFED)
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Zn,GeO,:Mn*" Mn**

Si Ge CIE

3-2-2 ZnGa0,
ZnGa,04
(Vacuum fluorescent display VFD)®? (Thin
film electroluminescence devices TFED)®” (Field
emission display FED)®? ZnS:Cu,Al
(Zn,Cd)S:Ag,Cl SO,

/nG 3204

ZnGa204
Zl’lGaz 04 ‘R

(bulk)

ZnGaZO4:an2+
1. ZIlGazO4

2. ZnGa204

3-3
3-3-1 Zn,GeO,
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Zn,GeOy phenacite(5 5

(unit cell) (formula unit)
A,BO, A,B,0 4,43 R-3

a=14.220A b=14.220A ¢c=9.510A 22 Zn,GeOy

3-3-2 ZnGa,O,

ZnGa,0y4 (spinel)
Zn*"  Ga’'
(tetrahedral site) (octahedral
site) (unit cell) (formula unit)
AB,O,
(normal spinel) (inverse spinel) A
B (A)*(B,) 04
B B
A (B) (A B)*0, A B
Y A
(ByAry) “(AyBay ) 04
ZnGa,0, G0 Fd3m (Oy)
Zn*' Ty Ga™*
D 23
44eV®)
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