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diamond-like carbon film

Microstructure and friction-reducing performance of sulfurized W doped

Wen Yue **, Xiaocheng Gao ?, Chengbiao Wang ?, Zhigiang Fu ?, Xiang Yu ?, Jiajun Liu ®

* School of Engineering and Technology, China University of Geosdences (Beijing), Betjing 100083, China
¥ Mechanical Engineering Departrumt, Tdnghua University, Beifing 100084, China

ARTICLE INFO

ABSTRACT

Article history:

Received 2 December 2011
Accepted 10 January 2012
Available online 15 January 2012

Keywords:

Solid lubrication
Diamond-like carbon
Sulfide

Wear and tribology
Thin films

The microstructure and friction-reducing performance of W doped diamond-like carbon (W-DLC) film trea-
ted by low temperature ion sulfuration was investigated in this paper. According to our designing thought a
solid lubrication layer of WS, with gradient distribution and about 100 nm depth was successfully prepared
on the W-DLC film. The structural analyses were performed using X-ray photoelectron spectroscope (XPS)
and Raman spectroscope. The examinations of mechanical and tribological properties were completed
using a nanoindenter and ball-on-disk friction and wear tester. The results showed that a soft layer of low
content WS, and a slight increase of sp*-C phase on the hard W-DLC film played an important and beneficial
role for improving the friction-reducing performance of DLC film.

© 2012 Elsevier B.V. All nights reserved.
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®»[Ntroducqo:

®» Fstrutura DLC (Carbono tipo Diamante)
» Combinacdo de DLC com lubrificante de WS, ou MoS.,.

m 1ssO, uma camada de fime fino de W-DLC foi

preparada por tfratamento de sulfuracdo de ions em baixo

temperatura.
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» Metodologia:

®» [lme de W-DLC depositado em aco inox 316

» Argonio e Acetileno com pureza de 99,99%

» Camara a vacuo

®» Fspessura de aproximadamente 2 um

O estado quimico: Espectroscopio de fotoelétrons de raios X (XPS)

H??&durezo: Nanoindentador MTS XP com de indentacdo de 250 nm

» Tribologia: Tribdmetro MS-T3000, velocidade de rotagcdo de 400 rpm,
carga de 2 N

» Repetficdo de 3 ensaios.
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» Resultados e Discussdo:
» XPS
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» Resultados e Discussdo:
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Fig 3. Nanohardness distribution along depth in W-DLC film and sulfurized W-DLC
film.
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Fig. 4. Friction coefficient variation with time of W-DLC film and sulfurized W-DLC film.
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» (Conclusoes:
®»Uma camada de WS, surgiu no fiime fino de W-DLC pelo

tratfamento de sulfuracdo a baixa temperatura.

pegueno aumento da fase SP2-C e um certo feor de

S, em aproximadamente 100 nm foi formado sobre um
substrato rigido do filme W-DLC.

»(O filme W-DLC sulfurizado exibiu um coeficiente de aftrito

muito menor que o do filme ndo fratado
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Electro-optically sensitive diamond-like carbon thin films deposited by reactive
magnetron sputtering for electronic device applications

Vinicius Z. Rizzo*, Ronaldo D. Mansano

Laboratorto de Sistemas Integravels da Escola, Politécnica da Universidade de Sao Paulo, Av. Prof, Luctano Gualberto, 158, D5508-900 Sao Paulo - SP, Brazil

ARTICLE INFO ABSTRACT
Article history: The goal of this work is to study and relate electrical and optical properties of diamond-like carbon (DLC)
Received 28 May 2010 thin films for applications in electronic devices. DLC films were deposited in a reactive RF magnetron

Received in revised form 18 June 2010

Accepted 9 July 2010 sputtering system on p-type silicon and glass substrates. The target was a 99.9999% pure, 6 in. diameter

graphite plate and methane was used as processing gas. Eight DLC films were produced for each substrate,
- varying deposition time, the reactor pressure between 5mTorr and 10 mTorr while the RF power was
’éf-:::‘;;“;:hke i applied at 13.56 MHz and varied between 100, 150, 200 and 250 W.

Optical properties After deposition, the films were analyzed by |-V and C-V measurements (Cheng et al. (2004) [1])
Electrical properties in orde.r to determine the electric resistivity, photo-current response and dielectric constant, optical
Reactive magnetron sputtering transmittance, used to find the optical gap by the Tauc method; and by photoluminescence analysis to
determine the photoemission and confirm the optical band gap. These characteristics are compared and

the influence of the deposition parameters is discussed.

© 2011 Published by Elsevier B.V.
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Transistores de filmes finos

®» [nfroducqo:

»D|C (Carbono tipo Diamante)
» Pylverizacdo catodico

rtdncia na microeletronica

» Aplicacoes de DLC na microeletronica

Objefivo: estudar a influéncia do processo de deposicAo nas
propriedades opticas e elétricas de fiimes de DLC depositados por

pulverizacdo catddica com RF.
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» Metodologia:

®» | impeza das bolachas de silicio tipo p
» 8 amostras em atmosfera com 100% de CH,

» Sistema de pulverizacdo de Magnetron RF utillizando um alvo de grafite
99,9999% puro

» AXntes da injecdo de gds, a pressdo no reator foi reduzida para 6 x 10 Torr
(8 x 104 Pal)

» 4 amostras foram depositados em 5 mTorr (6,6 x 107" Pa) e 4 amostras em
10 mTorr (1,33 Pa), onde, em cada uma das condicoes de pressdo, a
energia RF foide 100 W, 150 W, 200 W e 250W.

Espessura de 200 nm



®» Resultados e Discussdo:

®» [axa de deposicdo aumenta
®»[anfo a pressado quanto a
poténCia aumentam a ionizacao

dg plasma

Filmes foto e eletro-sensiveis unesp‘gf%'
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Fig. 1. Deposition rate of DLC films deposited by RF reactive magnetron sputtering
at SmTorr and 10 mTorr working pressures and different RF power normalized by
the graphite target area.
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Fig. 5. Photo-current gain for Al-DLC-Sip.aype structures where DLC films were
deposited by RF reactive magnetron sputtering at 5 mTorr and 10 mTorr working
pressures and different RF power.
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Fig. 6. Absorption optical gaps of DLC films deposited by RF reactive magnetron
sputtering at 5 mTorr and 10 mTorr working pressures and different RF power,
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» Conclusoes:
»As varidveis de pressdo (mTorr) e poténcia (W) de

processamento contribuem para aumentar a taxa de

intervalo da constante dieletrica obtida foide 3,4 a 6,7.

DLC sdo uteis para dispositivos Opticos e eletro-opticos, bem
como fofo-sensores, uma vez que podem mostrar uma

consideravel resposta foto-corrente com um ganho de ate 60.
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®» [nfroducqo:

»Fiimes Finos - podem ser classificados em metdlicos, ndo
metdlicos, orgdnicos ou compostos, sobre outro material, por

progcessos fisicos ou quimicos, espessura que varia de 1 a
100.000A.
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» Metodo: Andlise da evolucdo de transistores
orgdnicos flexiveis e circuitos integrados em

termos de material, fabricacdo e aplicacado. e

Materiale Solenoe

Progress in flexible organic thin-film transistors and integrated circuits

Congyan Lu * b Zhuoyu )1 % P8, Guangwsl Xu %5 Wael Wang * 5, Lingful Wang 5 Zhiheng Han * b, Ling L1 % ¥, Ming Liu * bes
A Show more

https /Aol org/1O0 21007/51 14340161115 % Gut rights and caontent

> Resultado: uso de correntes de Foucault em campos de frequéncias e ressondncia e
larguras de linha ressonantes ficam insignificantes, porque os filmes sdo mais finos que a

»Filme de "E-skin”, com frés circuitos infegrados separados
sAo0 matrizes de sensores de pressdo, descodificadores
de linha e seletores de coluna para ler a pressdo
informacdes em uma drea grande.

> Aplicagoes: circuitos flexiveis, principalmente, rollable,
como E-paper, Smart cards, etiquetas de identificacdo
de frequéncia (RFID) e folhas de sensores.
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Multi-camadas opticas e ferromagnéticas



>Métodos: Andlise critica e  prdtica da
espectroscopia de Ressondncia Ferromagnética de
Banda Larga (BFMR) desenvolvida para a
caracterizacdo de sistemas magnéticos de baixa
dimensionalidade.

T T )

Fig.Campo magnético
de microondas de
uma microtriplina

descarregada

Multi-camadas Opticas e Ferromagnéticas  UNESP
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ELSEVIER journal homepage: www.elsevier.com/locate/physe

Invited review

Broadband stripline ferromagnetic resonance spectroscopy of ferro- @mm
magnetic films, multilayers and nanostructures

Ivan S. Maksymov, Mikhail Kostylev*

Schoal of Fhysics MO13, University of Western Australia, Crawley 6009, WA, Australia

> Resultado: experimentais e tedricos do stripline BFMR, geomeftria dos
" —E transdutores, orientacdo do campo magnético estdtfico, presenca de
correntes parasitas de microondas e dos impactos de camadas ndo
magnéticas, interfaces e superficies nas amostras. Mostra como a pesquisa
crescerd no campo de nanomagnetismo.

> Aplicagoes: circuitos flexiveis, principalmente, rollable, como E-paper, Smart
cards, etiqguetas de identificacdo de frequéncia (RFID) e folhas de sensores.
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Thin Soli Films 520 (2012) 6521-6524
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Método: Relato da técnica fotoreflectdncia (PR) a & Thin Solid Films

laser para caracterizar a refracdo nado-linear
(deformacdo) fisica de Si, pela deposicdo de filmes
fanS semlcondu’rores, de substratos de SiGe. Laser photo-reflectance characterization of resonant nonlinear electro-refraction in

journal homepage: www.elsevier.com/locate/tsf

PHOTO-BEFLECTANCE SIGNAL (2} | LOCKIN REE SIGNAL (%) thin semiconductor films
AMPLIFIER o .
ﬂ Will Chism *, Jason Cartwright
| PD_II CO?.LEEAE'TOQ ' AR MIEOOR Xitranix Corparation, 106 East Siath Streel, Nnth Floor, Awstin, TX 78701, US4
|

COLORFILTER

MIRRO PUMP

LasER »Resultado: Os fiimes de Si nanocristalino podem ser
— e S aplicados para dispositivos optoeletronicos.
LASER COLLIMATOR 1 DICHROIC
Y | e Aplicacoes:
— 2 — SamPLE »Medicoes absolutas de eletrorefracdo em filmes finos
, Fig L Schematic of laser PR apparatus. SemicondUToreS.

o
o

3 »WDM  (waveelength division multiplexing), exige
200 =, P — circuitos complexos e mecanismos de realimentacdo
§ l;:“"' A para detectar e corrigir variacoes no comprimento de
E 10, ‘ \/ v onda.

- ey »>Sistemas de médias e longas distancias (fibras opticas).
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