Litografia
) e Técnica desenvolvida na antiguidade

e Aprimorada pela industria eletronica de
semicondutores (circuitos integrados)
o Construindo padrées em filmes finos

Metais
Criagao de Padroes em Superficies Dieletricos

Semicondutores

Metalizadas

. Tipos de litografia

* Litografia otica;

* Litografia de feixe de elétrons;

* Litografia por “caneta tinteiro”
(dip-pen lithography) (AFM)

* Litografia de feixe de ions;

* Litografia de Raio-X;

* Litografia de particulas neutras;

* Litografia de nano-impressdo;




Chemical Vapor Deposition
apor Deposition

» Variados Tipos de Filmes Finos
Utilizados na Fabricacao de Cls.

» Qutros Exemplos:

ation dieleetric
ILD - interlayer dielectric
IMD - intermetal dielectric
PMD - premetal dielectric Nitretos e si-poli
USG — undoped silicate glass
BPSG — borophosphosilicate glass
ARC - antireflection coating

Toshiaki Doi

Toshiaki Doi FEEC e CCS/UNICAMP

FEEC e CCS/UNICAMP

Inteagrando eletronica e dptica: Litografia
LASER FET
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Foto-litografia

Figure 14-1. Schematic of the lithographic process for pattern transfer from mask ¥
film. Both positive and negative resist behavior is illustrated

“Spinner” usado em spin coating

b. de Materiais éti e Sup es (Prof. Paulo Lisboa Filho)

[Cassio Morilla -LMMS/Unesp]

Spin-Coating

:xemplo : estrutura
ontada usando foto-
itografia e etching

Escala: fundo da piramide
100pm
Base da piramide ~ 1mm

SEM micrograph of optical microassembly. (Ca.;urL1

ratories).

Exemplo : estrutura
lontada usando
to-litografia e

g a plasma

escala (barra) =
1um.
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Figure 14-2. SEM micrograph of reactive plasma-etched pattern in photoresist
vealing development of submicron features. (Courtesy of L. F. Thompson, AT&TH

Laboratories).




Etching seletivo:
Micro-cavidade laser
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Fig. 1 Some device fabrication methods, (a) Alloyed junction. (b} Diffusad y
lunation. {¢) Diftused planar junction on epitaxial substeate. {d) lon implantation
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Receita de 20°C
corrosdo em GaAs ETCH AATE
solugdo {jim min:1)

aquosa

H3POy4 Hz0z

Figure 4. Isoctch rate curves for GaAs at 30°C in HyPOH0,/H,0 solutions (after

Ref. 3).

Table 1. Wer Chemical Etch Mixtures for GaAs

Mixture Connents
H;80,/H;0,/H, O elchrate up to 5 um - min ™' for low dilution
ENO4/H; 0, /H, O ech rale up 1o 7 pm « min~! for low dilution
HCI/H, 0;/H; 0 HNO; may be substituted for Hy 05, and methanol
substiwted for Hy O.

Hy PO, /H; 03/H; O ethanol or methancl may be substituted for H; O

CH; COOH/HNO;/H, 0, HCl often used in place of H, 0,.

NH:OH/H, 0, /H; O Peroxide-ammonia (PA) etch, common in device
fabrication

HNO;/HF rapid etch usually diluted with Hy O,

KI{1;/H, 0 selective for AlGaAs at low pH

K3 Fe(CN)g /K4 Fe(CN), can be mads selective for Gads or AlGaAs (18)




Uso de Plasmas no
Processamento de Materiais

= Plasma Etch

= "Dry etch”
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Plasma Etching
Padroes de superficie

b o

Figure 2.21. icrogra a) Ga
[Cgpmznzafl SEM micrographs of (a) GaN, (b) AIN, and (c) InN etched in Cl2-based
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156 Diy Etching of Gallium Nirride and Related Materials

Figure 245, SEM mictograph of dy.eiched G feature

SEM micrographs of feaures étche into GaN at igh (0p) or maderate (bt

Padroes no
GaN

%m 2,47, SEM michvgraps of dey eiched GaN-IGRN—GeN ridge waveguide laser
cure ¥
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<—— Photoresist
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Figura 3 - Etching. (a) Ideal Etching, (b) Wet Etching, (¢) Dry Etching.

Plasma Etch (dry etching)

= Como fazer?
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{3) RIE
Showerhead gas
distribution
Powered
o Sample

(b) ECR

ECR — electron cyclotron resonance
ICP — Inductively coupled plasma

(@ 1CcP

Showerheag
distituton
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“Receitas”
de plasma
etching

124

Dry Etching of Gallium Nitride and Related Materials

“Table 2.2. Summary of ctch rate results for GaN., AIN and InN with different

plasma

chemistries in different techniques
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Perguntas até aqui?

» Na| sequéncia => Implantacao Ionica

Prof. José Humberto Dias da Silva
POSMAT/Unesp-Bauru

Caracterizagao

¢ Espectroscopia de Fotoelétrons Excitados
por raios X (XPS)

* MEV
* AFM
¢ Refletancia (espessura dos filmes)

: e Corrosao
\\\ > Corrosao a plasma de O, em 180 W
> Até o wafer se Si ser exposto

 Deposicao de metais
° metais evaporado a vacuo (Au e Al)

e Remocio Lif-off da camada de resist

° por sonicagao em metanol quente




