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Aplicacédo STM

* por que vacuo ?
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STM — microscépio de tunelamento Sistema de MBE
(Epitaxia por Feixe Molecular)
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Sistema de MBE Outras aplicagdes

- * Microscopias eletronicas
+ Caracterizacdo em baixa temperatura
(criostatos).
» Espectroscopia UV
« XPS - UPS
» Processamento de materiais bulk de alta
pureza
7
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P: por que vacuo * Nivel de vacuo - classificacdo
R:
Fundamental para: Classificati Vacuum Level 1 1@
) Pa Torr
o i 3 A — £ i Low (“rough”) Vacuum 133.3t0 1.33 x 10! 1to1x10°
Interagao mOIeCUIa <=> Superﬂc'e Medium (“intermediate”) Vacuum | <1.33 x 1130'1 to 1,);3 x 107 <1 xoln);tc 10°
o ISR PIT] » High ("HV") Vi <1.33x10°t0133x10°] <1x10°to 10
SUpemC'e “mpa U:frahigh (“U:\cfg;JTacuum <1 : 10"t: 1x 13‘8 7.5x 10)5“ to 7?5 x 107
« alta pureza (=> semicondutores) T T—— ETE SITITE
Exemplo anterior MBE:
p~10*°torr /1 um/h
=> 2x10'8 impurezas/cm?® (~dopagem)
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Motivacao para estudar tecnologia
de vacuo

+ Sistemas de deposicao de filmes
—exemplos

m1. Obtencédo de filmes mais

puros!

m 2. Deposicao moléecula a
molécula

m3. Superficies limpas




Sistema de evaporacao
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Figure 2-12. Schematic of vacuum deposition system.
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Tecnologia de Vacuo
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* como pl’OdUZII’ vacuo - o Sistemas de bombeamento/bombas

o Camaras de vacuo / vedagbes
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Tecnologia de Vacuo

Tecnologia de Vacuo
G -como produzir vacuo ?
- como produzir e usar vacuo ?

- quais as faixas de pressdes de
trabalho?

- quais as tecnologias de vacuo
disponiveis atualmente?

... do mais simples ... WATER JET PUMP 0.23 m’h-'
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Gostou desse?
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Que tal os seguintes:




http://physics.kenyon.edu/Early Apparatus/Pneumatics/Vacuum_Pump/Vacuuum_Pump.html

STP MAGNETICALLY LEVITATED
TURBOMOLECULAR PUMPS

.. a0 mais sofisticado....

5-axis control The STP&00, STP1000, STP2001 and all the

high throughput pumps (H-C), utilise a full 5 active axis system

with electromagnets for all bearings. This patented, fully active
http://physics.kenyon.edu/Earl net Vacuum_Pump/Vacuuum_Pump.html system allows an automatic balancing system to be used 9

Sistemas de bombeamento

o Tipos de bombas

- qual faixa de pressao de
trabalho te interessa ?



http://physics.kenyon.edu/EarlyApparatus/Pneumatics/Vacuum_Pump/Vacuuum_Pump.html
http://physics.kenyon.edu/EarlyApparatus/Pneumatics/Vacuum_Pump/Vacuuum_Pump.html

Esquema geral de
sistemas de vacuo
camara de evaporacéo Baixo vacuo
= e
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e Bombas mecanicas (rotativas)
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bomba difusora DIFFUSION PUMP e

Figure 2-12. Schematic of vacuum deposition system.

https://www.youtube.com/watch?v=AFHogF-9eGA

Coarse Pumps (atmosphere o T forr}

oy Voma g

Bomba mecanica - palhetas rotativas

34 35

Bomba Mecanica -
Velocidade de Bombeamento

TECHNICAL DATA

Displacerment
S0 Hz cperation
60 Hz operation

9.7 m?h1 /5.7 f'mi
117wt 69 i



https://www.youtube.com/watch?v=AFHogF-9eGA

Bomba Mecanica -

Bomba Roots
\Ralhedag edatbambeamento x Pressdo

iple of the Plelffes Vicatum OktaLine R8s pumo

https://www.agilent.com/en/video/agilent-idp-dry-scroll-pump-family

Bomba scroll
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Difusora


https://www.youtube.com/watch?v=aAeilhp_Gog
https://www.agilent.com/en/video/agilent-idp-dry-scroll-pump-family

http://physics. kenyon.edu/Early Apparatus/Pneumatics/Vacuum_Pump/Vacuuum_Pump.html NTERNAL BAFF

Bombas difusoras i
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criosorcao

e Bombas criogénicas e de sorgao



http://physics.kenyon.edu/EarlyApparatus/Pneumatics/Vacuum_Pump/Vacuuum_Pump.html
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Bombas Turbo-Moleculares
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Como funciona ? o Como funciona ?

Bombas Turbo-Moleculares

I 1 @) 009/73
https://www.youtube.com/watch?v=A0v3tNCLgkA

STP MAGNETICALLY LEVIT.
TURBOMOLECULAR PUMPS

... a0 mais sofisticado....

aer
5-axis control The STP600, STP1000, STP2001 and all the

high throughput pumps (H-C), utilise a full 5 active axis system
with electromagnets for all bearings. This patented, fully active

system allows an automatic balancing system to be used. 4



https://www.youtube.com/watch?v=A0v3tNCLqkA

conTioLuur Bomba i6nica — células multiplas
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MULTI-CELL ANODES

* Bombas idnicas e de sublimagao
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TABLE 1 Vacuu
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Resumindo:

Cada tipo de bomba é adequada para
uma determinada faixa de pressoes

Os sistemas de vacuo devem ser
pensados pela pressao final e pela
quantidade de fluido bombeado !

Sistema de MBE

66 Final Bombas
Formas de Vedagdo
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Baixo e alto vacuo (760 a 105 torr)
selo de borracha (O’ring)

Formas de Vedacéo a Vacuo
G
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Ultra alto vacuo
(UHV, p ~ 106 -10"1torr)

Selo metéalico — Anéis de cobre
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Proximos temas -
G

e Medidores de pressao

e Analisadores de gases

e Regimes de escoamento

e Medidores de Fluxo

e Vazdo e velocidade de bombeamento

=>ir para slides 3.2
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