View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

AR5 IR
UDC Y5

BE Nl X %
BrTEHRIERSE

FACKRIIRFEELA ML CRAM B 2060 KSR

N \Y
GEete

TAESECHER  2014.11

WERLZHE  2015.06

TR

F H


https://core.ac.uk/display/84993711?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

FACKIIRFELAML R CRAM B 200 KSR

Investigation and Development of the High-Efficiency Vertical Chip

o+ /W & B
Tt (R ARk Bl

£l (CCRHRD SRR T

WFAE AR AL UG 1] 2012 4 11 A

T 5T A B s 1] 2014 4 11 A

11K %

¥ A

il



B IR 50T 5T TR & ZERUE A

]

ANTEA T MRIRTTREA RO A T JE Wt e AR5 R
SE o B ITRZAAT BUOR B JF 1R [ X 28 A T T el i e ML I 221240 1
ARJTURRCRT LB, A3 BURE 3 i T AR H i D &R A2 6 5T fo VR iz
e BEN AL B AR B A7 BUREZ 0 T 10 A 25 G A AT IR B8 e ik
TR R, A BRI JE AT 78 AR 1 b ORI 3 EE G i PR3 1
o JE WE 7 A i T R AR i i T A RIE

AR S & T 1 R% C D, 20 AMR%E D

AAAE TR e T A

HLTRRCAE T e & A A S

CGEAELNEMPAESNIT “ V™)

(= EF H 39 = H H
FIM%EA: H34: # H H

il



B
i 22
GaN 3 LED — A KAE R FAR L, o T 5 S0 S 4 PRI R 5 4

PO, AEAR G IR R TE R R TAER, 55 A E S BUR M. &
B SR Y A1 8 5 AR 0 5 A0 el UG B 45 P S 0 10 5 3 S AT IS, 1 R
MRS, DRI R, KIE TR,

ARICTIRE R, AEH] ICP damage fF )y IR AN 2, i I BB & HoAR K
FHLUF PRI GaN &85, SAEHIEOERIE 7 o I SR AR SRR, O T
HIERER, X GaN KT R

AT I PCB-ICP 2% 25 3 B2k ELA5 ) LED 7EZ At P R AR F, Jd i B 45
BEIE Mir 11142 )8 S EMMI&SEM 4307, I 51 2o 1 U v 1 o DR SRV T B 1 4 —
—Ag SERFTEL, TR IBIE AR T PCB-ICP FT T B M Ak I 0. #E—25
TR, FESRFEAEE NS HIT R &R, BEAE 2R e &, [R5
Mir fR St

FAE R T, B A IR AL b, BE X & e o 28 1R IR AR 3 — 20 i R4
1, BRI FEE R P F R A0, R iR SR e A b
(G

PR TR RS iR, D& 5 5% )7 /SRR 6

405nm LB SR Z AL S 4150m FZALIRIEERLEE T, AR SR RA TR FE BT



SRIERIBN, il 46 SR RS dh, DTSR B 2 Al R 5K Ah 7 o

FATRII & T Pro-VIF i, (A RKHRFRHEE N (24/mn’) H— M)
VTF S22 I 20%. Al oot T2 560, BRAR 1 FUR AR T 15 o 72 2A/mn”
R BN iR AN D 2il i, e ot T2, B B v L S5
MaEgz, KRS aER T

K. KIpR HREESH mACR



FRE

Abstract

As GaN-base LED is usually grown on sapphire substrate, the conventional
lateral chip is normally failed to be applied in high power application for the electrical
insulated and poor heat conductor. We use epi-transfer technology to transfer the
sapphire to a better thermal dissipation and conductive substrate and manufacture the
vertical thin-film for the high power application.

The vertical thin-film LEDs were fabricated by the ICP damage current blocking
layer, wafer bonding, laser lift-off techniques and rough of the surface

We found the condition of the PCB-ICP would damage the surface and cause the
leakage at reliability test. With the experiment of the change of the reflective metal
and EMMI&SEM analysis, we found the root reason for the failure of the Ir leakage is
from the Ag migration. The channel for the Ag migration might be open of the
penetrating dislocation by the ICP treatment. We use new experiment to located some
metal with low electromigration and we solved the Ir issue.

Based on the process of the blue VTF, we successfully make the green and UV
ones, passed the qualification and offer the product to the customer

Additionally, we successfully fabricated the Pro-VTF structural chip. The
brightness of the Pro-VTF can exceed the VTF by 20% at high current density
(2A/mm”). By optimization of the process, we decrease the voltage and increase the

brightness.
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