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arranged on an AIN template layer, and a first semiconductor
layer, a second supetlattice layer, and a first conductive semi-
conductor layer; an active layer having a quantum well layer
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fourth layers of the second superlattice layer include AlGaN-
based semiconductors, and an aluminum composition of the
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aluminum composition of the first semiconductor layer. The
active layer emits ultraviolet light.
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(0.50<q<0.74)2] A2 & zh= vt A 228 ¥3918k 5= Qo) A A] o ] 447
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[96]

[97]

[98]

[99]

[100]

[101]

[102]

o], Inm WA 5ome 5= ok A7) A2 D A3 DE(134, 136)2 A2 22 Al
L FAE 7HE 57 o, o]l @A = A& ol AV A2 E A3
(134, 136)2] Al 2402 371 A1L5(132)2] Al 2R =5 5 3
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[106]

[107]

[108]

[109]

[110]

[111]

AA=(15DS A5 T2 28T+ dom, A7) A55S oA, ITO(Indium
Tin Oxide), ITON(ITO Nitride), IZO(Indium Zinc Oxide), IZON(IZO Nitride),
AZO(Aluminum Zinc Oxide), AGZO(Aluminum Gallium Zinc Oxide), IZTO(Indium
Zinc Tin Oxide), IAZO(Indium Aluminum Zinc Oxide), IGZO(Indium Gallium Zinc
Oxide), IGTO(Indium Gallium Tin Oxide), ATO(Antimony Tin Oxide), GZO(Gallium
Zinc Oxide), IZON(IZO Nitride), ZnO, IrOx, RuOx, NiO, Au, Cu, Ni, Ti, Ti-W, Cr,
W, Pt, V,Fe, Mo &4 S04 Aok sluE £33 5 1o, v T
tso = g9 5

71 A2 A= (153) 7] Al2A A HEE A S(116b) Aol ]

}71 A2 2 5(153)2 7] A2 48 WA F(116b)<F A7] 4]
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A7 AR2AS(153)S A E5TE E3E 7 Jon, di) V] A5
ITO(Indium Tin Oxide), ITON(ITO Nitride), IZO(Indium Zinc Oxide), [IZON(IZO
Nitride), AZO(Aluminum Zinc Oxide), AGZO(Aluminum Gallium Zinc Oxide),
[ZTO(Indium Zinc Tin Oxide), IAZO(Indium Aluminum Zinc Oxide), IGZO(Indium
Gallium Zinc Oxide), IGTO(Indium Gallium Tin Oxide), ATO(Antimony Tin Oxide),
GZO(Gallium Zinc Oxide), [IZON(IZO Nitride), ZnO, IrOx, RuOx, NiO, Au, Cu, Ni,
Ti, Ti-W, Cr, W, Pt, V, Fe, Mo =2 Fll A Aok shtE £33 = glom, '
i UEoR g9 5 o,

A A] o o] z}Fe] A bk3g 2 2}(100)3= 17mm ©| 3F2] FWHM(Full Width at Half
Maximum)< 7H2 5= QAT AR O = 20mm ©]4¢] FWHME ;%t Nkl
%H‘ix}b 300mm ©] &}, &3] 298nm ©] 3}l A DNA, ©8d 5-& 93] 5} o]
ol 5] X% §of o mAx o] 2 &0 o Frt. AA] o= B4 E(114)9]

FASE 2 ko] WA 71710 10% A 25% FAZ F o] 17m
o 5he] FWHME 7@ 5}o] o] w0l 21853 Ahe] 41 whapzabe] 21214 &
FA4A7 5 k.

A of o] A8l 4 A 100 94 3(114) el EBL(30)0) WA H o
Aol 91 wE-S FHAA 100mo] e mHF TES TAE 5 Ak
TAR ez AN 6= AR A2 E3E e o) (133, 135)7F A1 e ol F(131)
2 A2 v 2] o] F(137) Bt} 52 Al £A41-S 2H= EBL(130)2] =9l o &
100mA©] /g2l 214 F -5 2] 295 WA] 315mme] UVBE A& 4= 3}

A dl= 713k101) 2 24 S (114) Abol ol ANHH= A 5:(112a), A1

Nf

ZAAZE(120a), Al 1548 9 A S(112b), A2 =4 2FE(120b)2 F 335}
Ashs A ste] Wy 8 88 A 5 AT

o

A o= A S FA 2] 10% WA 25%2] FAHE 2= A5
EgbehE 4S540l o8l Fo 99 & A S Sl
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[112]
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[115]

[116]

[117]
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[120]

[121]

A AT o 3= 100mA 0] 4F2] 295 WA 315mme] 3}49] 2] A w2 2}(100) 2
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5 0% Fpashu, A o] A9l M kg Aol A 2 e WA, 7] w101
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271 71810 A=A o] Hojd 24 ® JAdE 5 o, AxA 7%
e dHAd 71ad s vk d A 7] 713(101)S AFse] o] (ALO»), SiC, Si,
GaAs, GaN, ZnO, GaP, InP, Ge, and Ga,0; 5 4 o] &= & AFE3F 4= 91t} A7)

713101 Aoll= 3 27 FAE 5 o, o] thaf A A= R
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h@ﬂ&ymﬁ%m@V@m%@Mmﬂﬂﬂzﬁm@WI%mmﬂer
Deposition), = &=} 3}8} 52 H(PECVD; Plasma-Enhanced Chemical Vapor
Deposition), A1 A %2 H(MBE; Molecular Beam Epitaxy), 4 3}& 7]/

) %A (HVPE; Hydride Vapor Phase Epitaxy) 52 "WWH o2 &A= 4= 9] 01,
ool g s = A& oh L.
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[122]

[123]

[124]

[125]

H 22 (1113 7] Al 24 A3(120a) Yol A= 233725011009
XHE Abol ol AR AX] @ Asts /i shE 752 8 Ak 7] Al
A 2FE(120a)-2 10 o] W1 #] 20 o] aH = A A H A15(1212) &
Zﬂzz(lzlb)e Rrlsinsi A7) A2&(121b)E AL Ga, N (0.5<x<0.6)2]
HEG 7)) F3kst 4= ol A7) A2 (1216)2 50% WA
60%2] Al A& £3} a1, A A o o] 7] A15(121a) 2 7]
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A15(121a) E A25(121b)°] 10 o] vt A9 A3} 7)d 597} #8hE 5=
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735, AR 2ol ol o8l A o] Ak 4 AT 7] A2 (121b)= Al
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2818 = 9ok A7) Al42(123b)2 45% WA 55%9] Al 24 £33 5= gt}
AN o o] A7 Ad4Z(123b) 242 FA= 1nm WA s = ATk A

[126]

[127]

[128]
[129]

[130]

[131]

A4Z(123b)& 471 A3%(1230)9] FF1]F 24 B} S R 248
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[136]

[137]

[138]

[139]

[140]

A7 A1 NG T STkl o8l dFass FIAE 7 Aok
A7) Ea=o) vl g o) &(131, 133, 135, 137)3= A7) @A E (1143 F k= Al
2] o} Z(131), 7] A=A HEE A F(116a) 7 4 8h= A2 v 2] o F(137) 2
71 Al el o) Z(131D) 2k 271 A2 vl 2] o] F(137) Akelel A1 2 A2 3¢
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