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o TaPEEE L) FEESE -

N AXBARE

A dual scale rough structure is disclosed, wherein a plurality of
islands are grown on the semiconductor by heavily-doping during
epitaxy of a semiconductor layer of an optoelectronics device. Then,
by lowering the epitaxial temperature, a plurality of pin holes are
formed on the islands, wherein the pin holes are distributed over the
top and sidewall surfaces of the islands for substantially reducing the
total reflection possibility inside the optoelectronics device to enhance
brightness. In terms of comparing with traditional technology, the
fabrication disclosed by this invention has the following advantages:
less pollution, simple fabrication, low-cost, higher efficiency of light
extraction, larger effective area of the dual scale emitting surface
(almost without any smooth emitting surface).
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— B — IR U FHIRE B3 (heavily-dope) F R & &7 3%
REAHZ—FEREL S AR
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— AR > R E AR 2 & &R I S
otk > RPE%E —mtR 2 AIEREANREN 1/8 %
AEAHARZEK °

NABREPFEANBEAL OB AEAABLE LT Ll AE
U4 B — 3 =482 (light-emitting diode; LED ) -

DLAABPHEANEBE 0 F2 AT HALE B P Lz F—
LR B E bR 2 It R ELA1000: 1 2101

VBHEBEFPFHEANREARE R A AT AR B P EEZFE—
It E 2 IR E&H 0.1~10um -

MABRFEFPFEALEAEL 22 hE AR AP Lz F =
bR 2 it R A & % 10~1000nm -

S HREFHFEHRBF OB ATAAACRE AP Lz ¥ 5
R~ %% —mitBHsu ¥ Mtk %A P-GaN - N-GaN -
P-AlGaN = N-AlGaN -

46 RFFPHEHKE L ASH2 AEA AR R LEX R
BB X a8 — B aripgegxs ey #
PHBRmOSTIAFZ—AEERk Mg-Si-

ATRBEFFEHNEBAF 6B LT AR L Lz B34
Y Z B B 1x10%° ~9.9x102 /em® °

BARFEFHFEALE L 05 AT AtBLE £ P L2 FK
S RBEZEEH %A 200~650T -
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POREFFEANRE L A AEAARLE KT L2 F =
RILE & S&EE A 500~950C -
50— AT A HRIBEZHEF % 45
NIZAEAHZ—FEBENEREEY  GRESLH
(heavily-dope) —#5%t# - UEZFERE Rk E — % —Ait
B s AR
G EESBEAH R —F —MILBRZE —MILR L -
©Q© SIBEFFEMNRALESOAZIAEAHRILEZHE L £ P
btz HHEE 2R RIS LR %A P-GaN >
N-GaN - P-AlGaN , N-AlGaN -
S2MBEFEANGE R S| Az hEx BRI EETE LT
rtHz ML THAFTZ—REEg - Mg-~Si-
SBARBEFFREAGCER 2 A2 AT RICRZHZHET K LT
L B2 B E B 1x10%° ~99%x10% /cm?® ©
O SIiRBEFHEHNEBRLZ 0FEZAEA LBz R L ¥
TR BRERBEZR £E£H4 K 200~650C -
S5 RBPFEMNEER S4Bz hExmibR 2z T L LT
Pz FoRibB e & KB E A 500~950C -
56 RIFFHEFHBE R SORZ AT AL BZHEH A K
E 3z 56 E A4 B — 5k =4 8% (light-emitting diode; LED ) -
5T.—R¥FEHpdz e hE b
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Rt—FETHRE
E—B—BRETFT > SiREH(heavily-dope)—554) - £
ZFEREARBARELE S UR
BRZE—BEE—F_BE > A mEEME4F (pin
holes) - £ P Z A B MBI BN LA BB B X TR EM &
SBBRBEFFEANBER STRX AT UGB HB X A
PLAEZAEABBEHAL AR ZAEARBEEEM X ZFETRE
E o
SORBEFFFHNEER STRXACAARCEHEIER T E B
PLEZFERERZABMEERE A P-GaN ~ N-GaN ~
P-AlGaN =% N-AlGaN -
60 RFFHFRALE R SO AEA bz Btk A
PrizBgmaes T AEX—REEK Mg Si-
6l RFEFHFRIANLER 0 R AT ARSI RHET K B
P P2 554 Z R A 1x10° ~9.9x10% /em® ©
2RFEFHFRALER STHZ AT A BILEHRZHET K B
vYERZ B —BEAY —BE 2R £ A 200~650C -
3ARBFFEMEER 2R AT AL BI T &
P EMZE _BE A S00~950C -
GAMRBLIFEFHEEAR STRX AT A MILEHRIHET K L
PLrilz AEAHGE—F =45 (light-emitting diode;
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LED) -
65RFEFFEANEEE 64 Bz AT i EHz HHh H
FLEEZHILRBEARREN 1B ZAEAH LRI KK °
66 RFEFFEALEF SEZ AT RILEHZIHET I H
PRz G M4t R LA 100012 10: 1 -
OTARBEFFHEHKEL 66 B AT bz W Hix 4
Prit B2 REAA01~10um -
© OSBREFFZAHEER 6FEZI AT RICEHIHET K R
FEEZ 4L HAEH A 10~1000mm » 3 B 3%48 BB L2 F
JE#) 2107 ~10"cm™? ©
69.—HAEAFRILEABZEEF L a4
2B K # #(heavily-dope)—#52¥ » R A E L4 A B
RS —$—AitdE RA
EREEZBE  AEZE BB EBARRBRILREX
© HREN 1B ZAEAH LREEL—F dait®E -
TORFEFFHFEANEEAL OB AT ARG HET L K
PLEZAEAHERD - ZFE—RLCBAZE_RLETA
P-GaN - N-GaN - P-AlGaN &, N-AlGaN -
TNABFFEHNERAL 1052z LExufaibikmz @ik K
FriizxBgmeasTraAaEx—KHEan Mg-Sie
NARBEFFEHNEBAR 71 A2 AEapitk oz TR HiE &
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T LR Z BN ZIRE A 15107 ~9.9x10% /cm® o

DBRBEFFEHNEBR OBz AT bmibi@z e Fia 1
PrEZBRERBEZEREN S 200~650C -

TARBYFEANGEEE DAL AT b Rbc Bz e ik 1
TrREZF —mit@eRHERE A 500~950C -

BREFFZHEEF OB LTtk oz s rx &
PEEZEEAHGE — Kk 48 (light-emitting diode;

O LED) -
80.— AT RILEHZ Bt ik &4
HR-FERE
= R # 3 (heavily-dope) — #5564 > B3 F 2B & & &
— 5
8 & & BE > A R4EHFL (pin hole) HB AN K EN
1B ZHEAMARERZ —FLET] P4t S AR
[+ AeBZBHRAM @ -

BILARBF FRAKEF 0 B2 AT btz B ik &
PLEXFERE - ZEHEI L4 EF %A P-GaN -
N-GaN - P-AlGaN %, N-AlGaN -

R2RBEFFEAMNKEB L S Ex ATtz g i 2
TLAZBEMOSTIHAEZ—RE@EHR Mg~ Si-

BRFEFAFFANKLEE 2B AT At BBz Yk 2
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T LR Z B ZIRE B 1x10° ~9.9x10% /cm® ©
BARBEFHFRALEF 80 A L E bbbz i &
LR EREZBEZRENSE 200~650C -
BSMBEPFRANGEE R 84 Az L E Atz ek &
P LM HFLEF] G HZRE LA 500~950C -
BOMRBY FEAEE R SOEX AT A RILEHZEE L &
P EEZRE AL — B =% (light-emitting diode;
(5 LED) -
BTHRBEFHEAHEF 86 A AT Atz W Fin H
PR GRS ML ILRFIZ RELA 10001 2101 ¢
SEARFEFHEAMEEF 7T HI AT Utz B Fhir &
PLELEZ BRI ZRELNE 0.1~10um -
BOMBYFENEER S7THX AT AILEHZEE X &
P L Z IR 2 4FLERLY A 10~1000mm > 3 B Z4H7LE
© S| Z B H) A1 ~10"em™ o
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RE-FEHE
510

l

E—R—BET  SREBR-BHY -
REFEREEAKEARE LM
520

'

BRFE-BEE-F_RE 5 HWAREEMESL
230
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t-HERLE :
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