97020365 A3 I A0 O 00 O RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘f | [I

) IO O T OV A

International Bureau

(43) International Publication Date
12 February 2009 (12.02.2009)

(10) International Publication Number

WO 2009/020365 A3

(51) International Patent Classification:
HOIL 33/00 (2006.01)

(21) International Application Number:

PCT/KR2008/004607
(22) International Filing Date: 7 August 2008 (07.08.2008)
(25) Filing Language: Korean
(26) Publication Language: English

(30) Priority Data:
10-2007-0079741 8 August 2007 (08.08.2007) KR

(71) Applicant (for all designated States except US): KOREA
PHOTONICS TECHNOLOGY INSTITUTE [KR/KR];
971-35, Wolchul-Dong, Buk-Gu, Gwangju 500-460 (KR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): YU, Young
Moon [KR/KR]; I-WON Apartment 201-204, 1560-62,
Bongchon 4-Dong, Gwanak-Gu, Seoul 151-054 (KR).
BAEK, Jong Hyeob [KR/KR]; 109-401, Gangbyeon
Apt., Mannyon-Dong, Seo-Gu, Daejeon 302-150 (KR).
KIM, Sang Mook [KR/KR]; 105-707, Hoban Apt.,
Poongam-dong, Seo-gu, Gwangju 502-156 (KR). KIM,
Gang Ho [KR/KR]; Dongbu Apt. 106-306, Wolgye-dong,
Gwangsan-gu, Gwangju 506-769 (KR). KANG, Jung-In
[KR/KR]; 555-1, Ssangchon-Dong, Seo-Gu, Gwangju

(74)

(81)

(34)

502-260 (KR). YOM, Hong Seo [KR/KR]; Sungsan
Daewoo-Apartment 25-911, Sungsan-Dong, Mapo-Gu,
Seoul 121-781 (KR).

Agent: YOM, Hong Seo; 12th Fl., Hyundai Jeonwon
Office Bldg., 1589-7, Seocho-Dong, Seocho-Ku, Seoul
137-070 (KR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: LIGHT EMITTING DIODE WITH METAL PILES AND MULTI-PASSIVATION LAYERS AND ITS MANUFAC-
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(57) Abstract: The present invention relates to a light emitting diode with metal piles and one or more passivation layers and a
method for making the diode including a first steps of performing mesa etching respectively on a first semiconductor layer and a
second semiconductor layer belonging to stacked layers formed on a substrate in sequence! a second step of forming a reflector
layer on the mesa-etched upper and side face! a third step of contacting one or more first electrodes with the first semiconductor
&= layer and one or more second electrodes through the reflector layer with the second semiconductor layer; a fourth step of forming
& a first passivation layer on the reflector layer and the contacted electrodes; and a fifth step of connecting the first electrodes to a
first bonding pad through one or more first electrode lines, bring one ends of vertical extensions having the shape of a metal pile
into contact with one or more second electrodes, and connecting the other ends of the vertical extensions to a second bonding pad
through one or more second electrode lines. As effects of the present invention, the loss of light emitting area decreases and current

diffusion efficiency increases.
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