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Study on Aging Characterization of 1 W Epitaxy on Si Substrate
Blue LED Based on Different Substrates
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Abstract GaN-based light-emitting diodes (LED) thin films were successfully transferred from the original Si(111)
substrate to Si substrate via bonding, copper substrate and copper-chromium substrate via electroplating respectively,
and then the vertical-structure LED were fabricated. The aging characteristic of those LED was investigated. The
result indicated that the devices of copper substrate have the most stable photoelectric properties. These different
performances were attributed to the different stress states and thermal conductivities, and it was possible that the
main influencing factor of reliability of LED was the stress state of the device.
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Fig. 1 Current-voltage characteristics curves of before and after aging of three types samples
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Table 1 V; and I, of three kinds of samples before and after aging

Before aging

After aging for 80 h

After aging for 150 h  After aging for 200 h

Vi/V 3.40
A
I/pAC—10 V) —0.0098
Vi/V 3.41
B
I./pAC—10 V) —0.0077
Vi/V 3.38
C
I/pAC—10 V) —0.0091

3. 44 3.43 3.45
—3.70 —4.97 —5.56
.43 3. 46 3.50
—4.05 —4.54 —4.87
3.39 3. 37 3.42
—4. 80 —5.70 —7.63

3.2 EL &4

B2 J&2 = MM A IR T 900 mA f542 %1k
168 hifJ5 1 1,10,100,500,800,1000 Fl 1200 mA
TR BURE(EL GG K LE 2Cal) ~ (a3) JLA J =
FloRE i 2 AL AT 5 09 EL 3% 4 BE i 19 28 1L 56 &R
L& 2(b1) ~ (b3) ], B 822k 3R B AL HT OGS
L IR BTG . B 2(al) ~ (ad) JBR T Gt
H— {3 A FT S 19 EL 6, = Fe & 2 A0 A
JE AU TR EL S BIEER T KRB T IEEE KA
PREL A% Sh I A W B A2 4k . B 2(b1) ~(b3) /R T
EARHT T = A a0 K Bl H U Y 2 R B B 2
S e B e AT S Y DR B F O R AR AR O R
JUF—20. R b e [F A8 i i Hog KA 3.
ALBLC = FPRE i il T AR T 300G 22 0] L A AL )
AL S IR A —FE L BT DL Ak S A R e U Y
KIER CHME R AFRRZ. BHEMER/DN. 7
Hb T AR B AR BT DL RS e O A —
FE i GaN M E R 78 J5 708 1 3 bR |32 31 09 g

TPRBEA—HE . SCHRL 23 JBFFE R W GaN T IR
R R 2 e A% BRI 1 e B AR S R
GaN JZ 52 21 5K 30/ » 57 BF InGaN JZ2 32 111
PR 38 K o B 19 7 3 S BRI IR 5% A5 1) GaN
IS 735 st ST A0 i< . 6 A% 4R 7 BF A2 B A B W )
KPS 7 A 9 A v 3 B O L DA T - B8R A 0 AR
SR PR 0 1 A2 I RO 1 19 BE B AIR . R 1
NEL PR E R, Witk Enia EL & b IR0 1k
Fbr by A RE M R . C BER IR Z . B AR A i
KOH BEMA CRMIER L. B2 BT
PR JE /N B R R T B AR df 1 37 1 2085 fix
R IXATRES AT LA J5 T A 5% - — J7 ThI 45 i T i
it GaN Zhaly 58 B2 A2 /NG R SR 208 » 55— J5 il
BRE A I 7 R it B DS L LG BB il i B 52 B Y
F 2 77 B K BT DA B R dh 2240 1 BiF DX 8 40 A0 2000
50 o AR PRI 7 2R R Y PN A R 8 R B T B Y
I B 8 S (Stark) RO, 1R RO K
AR5



1752 X ¥ % it 30 %
~ 459} (b1)
=
<
IS 5456-
=
§ 20453-
e &z -
Q o P o g g-0-1
s 5450M
< 3
E =
2 447 F
459F (b2)

Normalized intensity (a.u.)

Normalized intensity (a.u.)

400 420 440 460 480 500
Wavelength A /nm

EL wavelength A /nm
IS
(w3 (oAl
>

447

459 F (bg).

P e .

EL wavelength A /nm
&
&
\k

44715

600 800 1000 1200 1400
Current I /mA

0 200 400

2 ZFPFER 900 mA FRZ A 168 h {5 1 EL % & [(al) ~ (a3) I X ZALFT G = Fh AR Sk
B IR A AR R R L (DD~ (b3) ]

Fig. 2 EL spectrum of three samples before and after aging under 900 mA for 168 h at room temperature (al)~ (a3) and

wavelength versus current of three kinds of samples before and after aging (b1)~ (b3)
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room temperature
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