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Figure 1. (a) Schematic sample structure and (b) optical microscope image at the dimension of 1x1 mm® for the

InGaN/GaN MQW green LED.

71322 (MOCVD) 0.2 A5 90m, Ga, In, N9

HAE5EH  trimethylgallium, trimethylindium®™ NHzS
AREEIAATE Aol A ARRE I dgTio| o E

=

E AR sk WA 1,100°C oA 10%1F A3
c—plane Atitolo] 7|5 ffel] Aol GaN HHZS 374
st9a, floﬂ 1.2 um 42| undoped GaN 53} 2 pm
FA9 n-GaN 5% 1,060°Col A Ag3tsiet. OlTOH
2 nm FAZ 10 pa1r4 InGaN/GaN superlattice %
A48, 1 919l 5 paird InGaN/GaN &5S A3
akoic) InGaN/GaN F44%5 T InGaN well& 716°CellA
3 nm FAE A1, GaN barrier= 850°CollA] 14
nm 72 AZegieh v o2 MQW $1ol 960°Coll A
130 nm F72] p—type GaN & A3t p—type =
IS 93k B<8<) Mg 714 &3 98] 600°C, 2

2971014 107 3 FAeE AAlESIT

9ot 2 B o' AAkE HA dhgtio] 9 o] AT}
A EA dAd= o] In &
diffraction (DCXRD) "' o= 413151
/2 electroluminescence (EL), electro—reflectance (ER),
9 photocurrent =405 AT EL 42 93 A
9% LED &Ako] Al vh2-3) k. WA, photo—
resist®} developerE ©]-83F photo—lithography® A5
p—type GaNZ°] mesa etching= 93 S Al L
Freon—12 (CCLF,) Ze}=vlE o]&
(RIE) 4|2 mesa etchings A AISF3ATE electron—beam
7} thermal evaporatione ©]-&3 ITOS 545 44 &+

1= =S oy |

319t} Ni/Au (10/100 nm)ZS AHE3) p—type metalliza—

A2 double crystal X—ray
al, x%7]?6}6b<4 E

3l reactive ion etching

skl 38ks] %] 20(4), 2011

tionS &AJ8F3.o™, Ti/Al (10/100 nm)<S ARE-3l n—type
metallizationS FAIGITE vix|ero g2 43} whiA] A
o< ohmic 2 $13lo] 600°CollA] 11 5k H&AA 2
2 AN o]&@ A A2k 11 mm® HA green LED

=1

o] =S Fig. 1(a)oll YERNSI 2™ Fig. 1(b)= A2 chip
o] Fedn A ARS HojET)
mI. 24y 9@ oz

AWHA 02 GaN 7|5k Axpe] 84
A U= piezoelectric field2} In ZAdH]ol] ¢
WA Foh [11-13]. o] g APt ol 4
9] E@M FES WA= F8% 29107 GaN 7]

ot A3 @S Axsle o] B
ZAgH= g Al oy ] wiEdY
739 ¢k 15% ©) In 2AH=
By ek [13]. 28y A LEDe) vls) &
WS w541 LEDE 3 LEDEU H&
In ZAH|7} @En), B Aol A Azke 54 LED2] In

10

=

il

2215 gelaly] 98ke] InGaN/GaN MQWs<] (0002)
HxbA H)sk XRD rocking curvesE =439 tHFig.

2). As—grown GaN¢] 4% 6=17.3l4 GaN peake]| 1}
Efube ) Ino| W peak #&]7F TAYste] In ZA8)7}F
Z7Ve2 15.7°9) InNel| 77 A Al e} [12,13]. o] o

YER= peakS 0™ order peak©]2kal s, MQWe] F
72}t 914 peake] TiE] FFASZRE AlHS| Wit In =

289



Intensity (arb. units)

Figure 2. DCXRD curve of the green InGaN/GaN MQW.
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Figure 3. Optical characteristics of the green LED (a)
[-V curve and EL spectra (inset), (b) L—I
curve, and (c) peak position with current
injection.
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We investigated the effects of piezoelectric field on the electro-absorption characteristics
in InGaN/GaN multiple-quantum well (MQW) green light emitting diodes (LED). Double
crystal X-ray diffraction measurement was performed to study the crystalline property and
indium (In) composition in the MQW active layer. To measure the electro-luminescence
and electro-reflectance (ER) spectroscopy, we fabricated the 1x1 mm’ large-area green LED
chip. The piezoelectric field inside the LED structure was evaluated from the Vcomp in active
layer by the ER spectra. Finally, we analyzed the electro-absorption characteristics of the

green LED by using the photo-current spectroscopy.

Keywords : Metal-organic chemical vapor deposition, Light emitting diodes, Piezoelectric

field, Electro-reflectance, Photo-current
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