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InGaN green SQW LEDs
Single-Quantum-Well Structure (SQW)

p-electrode

p-GaN —
p-Alo2GacsN — —

Ino.4sGaossN™

n-GaN —- n-electrode

Energy

GaN buffer layer—.—

Sapphire substrate —

The structure of a green SQW LED

. p-pad electrode

Light transmitting p-electrode NiAu
Ni/Au p-GaN
p-AlGaN
SQW-InGaN
7

Sapphire substrate

Schematic drawing of the SQW LED




Self-assembled nanostructures, Self-organized quantum dots (QDs)

1
. 2 . 3 . 3

Epitaxial Tayer
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Buffer layer j

-vdM V-wW S-K
Frank- va: dc;r Merwe Volmer-Weber (VW)  Stranski-Krastanow (SK) &= ##%
AR Fﬁi,ﬁf S HER Fﬁhﬁ’ = %“":“m@,ﬁj“ (wetting layer, WL)
uH,ny ny,e) =E(n) +nEig+(H-ny-ny) E
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Ei = 9Ce? — @, 5 + Eo[ -(2/%?)Inet2x + a/x + B(n,)/x3?]
Erip = E.y(X—0)=9gCe? — D, D.J. Eaglesham and M. Cerullo,

PRL 64, 1943 (1990)



strained islands change shape during growth, phase diagram,

| Daruka et al., PRL 82, 2753 (1999)
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Energy Gap vs Lattice Constant
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Atomic force microscopy, AFM

‘ Scanning probe microscopy

nM

nM

£588
1088 Z88a

9 ces 1009

1982IBM§$7§FJMW‘¢EV?EI?JGerd Binnig#{Heinrich
Rohrer & £l fﬁjg%ﬁ!fh“ @é?ﬂgl:’ 73 ﬂﬁjﬁ{ﬁ@ Heinrich Rohrer
ORI - 8 BERH A (Scanning
Tunneling Microscopé, STM) - 1986G. Binnigﬂl[ﬁj
Higi PR v B B (Atomic Force Microscopy,
AFM) - (Note:scanning, computer control bit)

Scanning probe microscopy (SPM), SNOM
The Nobel Prize in Physics 1986
"for their design of the scanning tunneling microscope"

Gerd Binnig
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In situ scanning tunneling microscopy study of C-induced Ge quantum
dot formation on Si(100)

O. Leifeld et al., APL74, 994 (1999)
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D. J. Eaglesham and M. Cerullo

PRL64, 1943 (1990)
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Metalorganic vapor-phase epitaxial growth of vertically well-aligned
Zn0O nanorods

W I Park, D. H. Kim, S.-W. Jung, and Gyu-Chul Yi

AN

APLS0, 4232 (2002)
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Ref. D. Litvinov et al.
APL 81, 640 (2002)
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Ref. S.Lee et al., Phys. Rev. Lett. 81, 3479 (1998)



P L 1

A7 S ALY @

National Chiao Tung University ‘_ =
-

Time (days)

t(D)/t(Dmax)

(c)
Heo 11.0
— o
- ﬁ o
S i g J
5 g o, 1087
..G-J. 0 g §l<)
= 0
@ O
) o 40.6
. D
] ] ] ] ] ] 1 | ] 1 ] ] N | ]
30 5 10 15 200 1 2 3 4



S P Gz ARy e A = _
National Chiao Tung University -\ e ? 4 Zno nanO'tlp

s 500nmil 3.265eV

CL Intensity (a.u.) Q

-
\ s2
51
22 24 26 28 30 32 34
2.4817eV 500nm Energy (aV)




nM

2500 =

2000

568

1000

15600

2000

2500

CdSe (3.0 MLs)/ZnSe/GaAs

Issue of size distribution

nM



