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Aplicacbes opticas

\J




Example Application: PDA
7

http://wwwstrausberger.com/protective php
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Aplicacbes opticas

« Multicamadas
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Aplicagoes
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Células fotovoltaicas

State-ofthe-Art  CIGS: Culn,Ga, ,Se, Nanosolar
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Figure 4: Comparison of State-of-the-Art CIGS versus Nanosolar's CIGS-on-Aluminum. Thickness numbers in red
indicate depositions using a high-vacuum deposition technique. The state-of-the-art stack requires ciose to 3000nm
15 of highvacuum processing whereas Nanosolars stack fequires less than a fenth of that
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Arranjo de lasers semicondutores
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AR
ARG

- p+ - GsAs (0.9 um)

% P ~Gag 35 Alg g5 As (2.0 pm)

/ p-Gagy Alg3 As (0.08 um)

Active region (0.05 um)

\ n-Gagy Alg 3 As (0.08 um)
\ n -Gag 35 Alg g5 As (2.0 um)

n -GaAs substrate

2121

23

Laser semicondutor
——~|||;1

(110

Face

Heavily doped

"

[ pt—GaAs d
5 o

o o o p Ga, Al As
o

3 %
BTTIX

Active layer GaAs
n—Ga, (Al As ®

N 0o o x
. Oz‘i‘:q\ e
n
l « Eucrrons

contact layer

{—— Output

Laser —-
intensity .
profile 2.

.
!

¥
© Holes

2020

Laser Semicondutor de Cavidade Vertical

Figure 1a: Shotfiold Laser diagram
Courtesy: Sheffield University
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AplicagGes Eletronicas
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Bardeen, Shockley, Si/bulk .
Brattain ’ . Transistor
Transistor (1951 => Nobel:1956) CZOChF&lSkI
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1° Circuito Integrado — Jack Kilby / 1958 (Nobel: 2000).
Transistor de Filme Fino
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Contém um Unico transistor e componentes de suporte em uma lamina de
Ge (1.6 x 11.1 mm).
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‘Wikipedia: The integrated circit from an ntel 8742, a 8-bit microcontroller that includes a CPU running at 12 MHz, 128 bytes of RAM, 2048 byte of
EPROM, and O inthe same chip.
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Escala nanomeétrica
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Coherent Control of a Single Electron Spin with
Electric Fields
K. C. Nowack, ef al
Science 318, 1430 (2007),
AlAaAS DOI: 10.1126/5cience. 1148082
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Moore’s Law — The number of transistors on integrated circuit chips (1971-2016)
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Como superar o limite guantico?
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Sensores Infravermelho

334°C
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http://upload.wikimedia.org/wikipedia/commons/c/c7/153056995_5ef8b01016_o.jpg

Imagem infravermelha

NASA/IPAC 4.7
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Chip matricial QWIP (1000x1000)

[111-Vs Review, Vol18, n2, 44 (margo 2005)] 3939

Resumindo: Aplicacoes

Optical Reflective/antireflective coatings
Interference filters
Decoration (color, luster)
Memory discs (CDs)
Waveguides

Electrical Insulation
Conduction
Semiconductor devices
Piezoelectric drivers

Magnetic Memory disca
Chemical Barriers to diffusion or alloying .
Protection against oxidation or corrosion
Galiquid sensors
ibologi istant) coatings
Hardness
Adhesion

Micromechanics

Thermal Barrier layers
Heat sinks

a1

Arranjo matricial de fotodetectores de
pocos quanticos (QWIP)

Light Coupling £
Gratings/Au Metal Y. ol
Contacts -

Indium Bump

4 bandas (cada uma com véarias camadas)

cada banda representa uma area de 640x128 pixels 38
38
QWIP (quantum well infrared
photodetector Arranjo matricial -
640x512)
40 40
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Vantagens FE



1.1 Motivacao

b) Vantagens

© . Economia:
: menor quantidade de material
+ Praticidade:

menor tamanho

~ + Qualidade:
§ menor densidade de defeitos ou
impurezas (que o substrato)

Propriedades néo
acessiveis ou dificilmente
acessiveis para substratos

descobertos
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Humberto / POSMAT-2019

Quais as vantagens em
depositar filmes finos?

- +*Obtencao de novas propriedades:
* Engenharia de bandgap
(Ex. Hetero-estruturas/lasers)
* Niveis de energia
ajustaveis/confinamento (ex: HEMT).
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Beneficios

Tecnologias atuais

Interesse para seu trabalho

Insercdo em industrias de ponta
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1.1 Motivacao

c) Desafios Cientificos
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Humberto / POSMAT-2019

Quais os problemas
fisicos e quimicos
envolvidos ?
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= N&o conhecemos todas as variaveis do
crescimento...

— ... ndo tem uma “férmula” deterministica...

... tem que ser explorado caso a caso.

. A ) o=

algumas coisas podemos & oSk
NSRS S

controlar outras podemos |+ yaty ‘2
inferir, e muitas fora de \ ‘# A3
’.‘?-’, ;0 S

controle... h{, / F

(c) Desafios Cientificos

Que conhecimentos sdo usados para
entender os filmes finos?

Quais os principais
problemas em aberto estao envolvidos?

= 5 min. para pensar (individual)
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Desafios cientificos

Crescimento:
processo fora do equilibrio termodinamico.

.+ Grande ndmero de particulas

1015 particulas/cm? (dificil solugéo)

» Superficies e Interfaces

interacao particula superficie.
reacdes nas superficies.

.« Propriedades dependentes da dimenséo.
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= Aventura por terrenos pouco conhecidos
ou inexplorados...
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= Em CTFF vamos estudar alguns
parametros, que podemos entender e
controlar, do crescimento de filmes finos

= Como o crescimento afeta as
caracteristicas
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Vamos ver o que estamos propondo entzo n

<= Voltar p: rodugéo
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