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1. A nitride semiconductor device hav-
ing a nitride semiconductor layer
structure comprising :

an active layer of a quantum well
structure which has a first surface
and a second surface and which com-
prises an indium-containing nitride
semiconductor ;

a first nitride semiconductor layer
which is formed to adjoin the first
surface of the active layer and has a

2N A5 S8l B2 BTRel g ASH
=35k TSR] AsuAd FEE Bast 9

band gap energy larger than that of
the active layer ;

3) u}=+E3 #368240% : Electroluminescent Semiconductor Device of GaN
AH 9 A18 : An electroluminescent semiconductor device including a body of insulation, crystalline gallium
nitride and a pair of contacts electrically connected to spaced points of the body.
4) v FES A 485524935 : Process for growing -V compound semiconductors on sapphire using a buffer
layer
A9 A1 : A process for growing a compound semiconductor wherein an organometallic compound
and ammonia gas (NH,;) are reacted in hydrogen gas (H,) or hydrogen gas mixed
with nitrogen gas (N,) to grow epitaxially at least one layer of single crystalline
Al,Ga, ,N(0{=x{1) on a sapphire substrate, said process comprising subjecting the sap-
phire substrate to a heat treatment of brief duration in a atmosphere comprising at
least an Al-containing organometallic compound, NH; and H, at a temperature lower
than the single crystalline AIN growing temperature to deposit a non-single crystalline
buffer layer of an AIN compound on the surface of the sapphire substrate and there-
after growing epitaxially at a high temperature said single crystalline Al Ga, N directly

on said non-single crystalline buffer layer.
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a_second nitride semiconductor layer
which is non-active and is formed on
the first surface side of the active
layer at a location more distant from
the active layer relative to the first

which has a band gap energy smaller
than that of the first nitride semi-
conductor layer ; and

a third nitride semiconductor layer

which is formed on the first surface

nitride semiconductor

E 6. UIHF-g 727 vFdAM A5 AAEA HEA 2RLR 5HER

layer and

side of the active layer at a location

vEEHUS 5358d e 3y v 3

US05290393 03/01/1994 Crystal growth method for gallium | SS9 2]92-154239 54
nitride-based compound semiconductor

US05306662 04/26/1994 Method of manufacturing P-type I-VE vtz 59 dxeet
compound semiconductor E-QlZA}o] 8% p-8 84

US05334277 08/02/1994 Method of vapor-growing semiconductor | ¥H3-7]sle} 713t 7149} &2
crystal and apparatus for vapor-growing | “two-flow %’
the same

US05433169 07/18/1995 Method of depositing a gallium o] 2E3 2533427759 BEA
nitride-based M-V group compound | %$%4

. semiconductor crystal layer

US05468678 11/21/1995 Method of manufacturing P-type I-V =439 p-3 P4
compound semiconductor ¥

US05563422 10/08/1996 Gallium nitride-based [V group ZTUYES A94-905539) FY
compound semiconductor device and
method of producing the same

US05578839 11/26/1996 Light-emitting gallium nitride-based| W& #193-247973% ¢ 54
compound semiconductor device

US05652434 07/29/1997 Gallium nitride-based -V group u| 253 4556342289 £8&
compound semiconductor 4

US05734182 03/31/1998 Light-emitting gallium nitride-based | "I =58 A|5578839%9] ¥+&¥&
compound semiconducor device 4

US05747832 05/05/1998 Light-emitting gallium nitride-based| "IF53% #5578839% 9] ¥ ¥&
compound semiconductor device 4

US05767581 06/16/1998 Gallium nitride-based -V group )2 E3 255634223 9] £8&
compound semiconductor 4

US05777350 07/07/1998 Nitride semiconductor light-emitting | FWSY A95-460933 % T4
device

US05877558 03/02/1999 Gallium nitride-based -V group u] 253 2556342259 £&9l
compound semiconductor A57675814) ¥&

US05880486 03/09/1999 Light-emitting gallium nitride-based| ©l=53] 2155788395 ¢ £&%
compound semiconductor device 4

US05959307 09/28/1999 Nitride semiconductor device ZUEY A196-5233135.9 Y
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more distant from the active tayer
relative to the second nitride semi-
conductor layer and which has a
band gap energy larger than that of
the second nitride semiconductor
layer.
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