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Nature biotechnology
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Preparation of Cd/Se/TOP and Zn/S/TOP stock solution ‘

1.4mL 5.5mL
(0.13mmol Cd, 0.2mmol Se) (0.62mmol Zn, 0.88mmol S)

Cd/Se/TOP Zn/s/TOP

Rapidly injection of Cd/Se/TOP | ~3\\} ! gf/
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Injection of Zn/S/TOP in five 1.1 mL portion at 20s intervals ‘
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3. Self-assemble (self-organized) p ‘= = (Bottom-up)

Metal organic chemical vapor deposition (MOCVD)

(O @ )
NH3 GaN/InN

Molecular beam epitaxy » + & % & Hi
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Model 620 SVT molecular beam epitaxy
Molecular Beam Epitaxy System  (MBE) system
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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
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Self-assembled nanostructu_res, Self-organized quantum dots (QDs)
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<« WL
Buffer layer
V-W S-K

F-vdM

Frank-van der Merwe Volmer-Weber (VW)  Stranski-Krastanow (SK)fie — &z
U E R = B LD =4 E R (wetting layer, WL)

UH, Ny, Ny, e) =Ep(N )+ E g+ (H-ny-ny) E
Em(n)=ldn{G+ A[®(1-n) + O(n-1) e +Dia]}  G=C*= Vs,

A= Dpp — Dpg
E. = gCe2 — @ + E[ -(2/x2)Ine¥2x + a/x + B(n,)/x32]

E., =E(X—w0)=0Ce— Dy, I. Daruka and A.L. Barabasi,

rip APL 72, 2102 (1998)



strained islands change shape during growth, phase diagram,

| Daruka et al., PRL 82, 2753 (1999)



Mational Chiao Tung University

R, ()
4 R, ;
s R
T3 >
2}
szt FM |\ OK
@] |
! SK,
VW (b)
00.00 0.05 0.10

<
U(H1n1’n2’8):Eml(n1)+n2Eisl+(H'nl'nZ)Erip
= [. Daruka and A.L. Barabasi, APL 72, 2102 (1998)



Asrary Pk

Energy Gap (eV)

_ A
National Chiao Tung University * . % = e

Energy' a'[':) vs Lattice Constant
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Alternating supply MBE buffer  ZnSe
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ZnTe or CdSe
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Atomic force microscopy, AFM

‘ Scanning probe microscopy

nM

19821BM#&RZR B 72 Ay Gerd BinnigfiIHeinrich
Gerd Binnig Rohrer];"a |_J Ea ﬂﬁ%”"%—géiﬂﬁ% \¥j¥ﬁép7[°}:|‘rd Heinrich Rohrer
AT s - i & R R (Scanning
Tunnellng Microscope, STM) - 1986G. Binnig#f{I[=]
28 HH [ 1 1 B fueE (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"
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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)




..n
g .

Mational Chiao Tung University

[~

G

ES

Stk

D. J. Eaglesham and M. Cerullo

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

APLS0, 4232 (2002)
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Ref. D. Litvinov et al.
APL 81, 640 (2002)
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Dynamics of Ripening of Self-Assembled II-VI
Semiconductor Quantum Dots

0 (@1h  2sm 0 (b)24h  2um

Ref. S.Lee et al.,
Phys. Rev. Lett. 81,
3479 (1998)
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Ref. S.Lee et al.,
Phys. Rev. Lett. 81,
3479 (1998)
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SO S gt .\ APPLIED PHYSICS LETTERS 90, 083116
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Effect of ZnSe partial capping on the ripening dynamics of
CdSe quantum dots
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Effect of ZnSe partial capping on the ripening dynamics of

CdSe quantum dots
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Competing of strain and surface energy.
Issues of size distribution.

Issues of ripening.



