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Estrutura cristalina
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Monocristais

Policristais




Células solares

Mono

To make cells for
monocrystalline

panels, silicon is

formed into bars

and cut into wafers.

Estrutura cristalina

Poly

To make cells

for polycrystalline
panels, fragments

of silicon are melted
together to form the
wafers.
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Semicondutores

Monocristais




Bandas de energia de semicondutores reais

Bandas de energia Transferéncia direta

Nivel de energia

Isolante Condutor Semicondutor

Valéncia Valéncia Valéncia

Proibido Proibido

Conducao Condugao Condugao
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(c) GaAs




Bandas de energia de semicondutores reais
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Bandas de energia de semicondutores reais







E o silicio?

e Como sair do quartzo?
e O que define a orientacao cristalina?
e Como eu produzo componentes com ele?




Método de producao do silicio

Silicio Grau Metalurgico (GM)
S|02 o g C = Sl + C02 @ 1700 °C
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Método de producao do silicio

Silicio Grau Eletrénico (GE)

Si + 3HClgas) — SIHClIj; (gas) + Hy (gas) @300°C

» Destilagao fracionada para purificagao do SiHCI,
* Remove impurezas formando FeCl,, AICl;, and BCl,

PO DE SILICIO G.M.

IMPURLZAS MAILS
' VOLATEIS '

COLETOR DE
RUSIDUOS SOLIDOS B

SILICIO GM. - SIHCLy GE
TRITURADO

FORNO ~ 300"
&

HCL ANIDRO

IMPUREZAS MENOS VOLATELS
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Método de producao do silicio

Crescimento do Si (GE):

SiHCIl; + H, — Si+ 3 HClI @ 1000°C

* Reator CVD para formar Si a partir de SiHCI,
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Método de cz
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http://www.youtube.com/watch?v=skRmyhSOu28

Estrutura cristalina do Silicio
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Estrutura cristalina do Silicio

e Rede cuibica de face centrada
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E o transistor?

(a) Prepare wafer

(b) Grow oxide

(c) Apply photoresist

==

(e) Expose to UV-light

(f) Etch oxide

(g) Dope wafer

(d) Align mask

= Silicon
® Oxide
O Photoresist

m Mask
m Doped area
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Fotolitografia
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Fotolitografia
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http://www.youtube.com/watch?v=9jPvMXQ1beY

E o transistor?
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MOSFET

S

SYMBOL OF MOSFET

Metal Oxide Semiconductor
Field Effect Transistor (MOSFET)

Structure:

) D

metal oxide
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semiconductor <

e
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Transistor fabricado
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Embarque nessa!

Unicamp

Instituto de
Computacao

UNIVERSIDADE ESTADUAL DE CAMPINAS
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