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Tillverkning 2:

Atomer Atomer

Substrat

Perfekt dvergang mellan materialen
med kontroll pa atomniva.

Potential V(x)
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Kvantstrukturer
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Kvantbrunn Kvanttrad Kvantprick
Exempel: effektivare LED

AR



Sjalvordnande kvantprickar

Step1: deposition of a pseudomorphic 2D epilayer:

Step2: 3D nucleation and reorganization:
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Step3: growth and ripening of 3D islands:
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Dessa Oar kan anvandas som kvantprickar
Materialsystem: InP/GalnP, InAs/InP, InAs/GaAs, Ge/Si



InP kvantprick pa GalnP

[ &Mr¥dens-bild

AFM-bild

3D island InP/GalnP
MOVPE 580 °C
(K. Georgsson et al.

APL 67 (1995) 2981)



Top-down eller bottom-up?




Var specialitet: Nanotradar
10 nm - 100 nm i diameter, nagra yum langa
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Ordnade rader av GaP nanotrad

Nanotradar
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Nanotradar

Sammanvaxta till
tredimensionella
natverk




Varfor nanotradar?

Perfekt kristall- Nya material- Atomart skarpa Pa “billiga”
struktur kombinationer gransytor kiselsubstrat




Halvledare

[l 1 IV Vv VI
s o ]
Transistorer, CCD, solceller, indirekt bandgap
- Grupp llI-V: GaP, GaAs, InGaAsP... 3 .....
LED, lasrar, detektore
4
« Grupp llI-N: GaN, InGaN... .....
Bla (& vita) LED, UV lasrar : . . . . .
* Grupp lI-VI: HgCdTe...
IR-kameror 6 . .

Periodiska systemet

(3tminstone den del som ar
viktig for en halvledarfysiker)



Band gap energy (eV)
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Band gaps of different semiconductors

AIN (6.2 eV)

Med nanotradar kan man:
-kombinera nya material
- anvanda kiselsubstrat
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Spectral Irradiance (W/m2 pm)

High-Etficiency

100cm2 Si
solar cell area

Multijunction
Solar Cells

Frank Dimroth and Sarah Kurtz
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85%

| Varfor bara 20% effektivitet?

43%Elektricitet -> ljus
Mer forskning kravs om material & kontakter
(Redan idag ar 80% mojligt vid laga effekter)

Efficiencies

56% Ljus -> ljus (innebar forlust som varme)

Lyspulver
Ersatt lyspulvret med gron och réd LED

85% Ljus -> synintryck
7 Optimera fargerna hos lysdioderna
Sarskilt gront kraver mer utveckling
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Jon Wierer, Sandia

Imm

http://energy.sandia.gov/office-of-science/scientific-
collaborations/solid-state-lighting-2/overview/beyond-2d-3/
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nLED as grown | nLED after processing
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Elektronik
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