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Preparation of nitrogen-containing DLC films by ionized evaporation

Kazuo MORIKAWA, Atsushi MITHUO and Nobuhiro NIHIRA

Abstract It was attempted to deposit nitrogen-containing diamond-like carbon (DLC) films from

vaporized benzene (CsHs) and nitrogen gas as source materials, and the deposition condition, nitrogen

content and film characteristics were investigated. Although the concentration ratio of nitrogen to

carbon and hydrogen in the films could be controlled by means of the flow ratio of nitrogen to CsHs ,

and it was at a maximum at 0.16. The deposition rate was decreased with the increasing the nitrogen

flow ratio. The deposited films had as fine a structure as an amorphous structure without any

precipitations, and Raman spectra from them had a broadening peak at 1560 cm™ with a shoulder at

1390 cm™ and showed non-symmetric shapes peculiar to DLC. Although the internal stress of the

nitrogen-containing DLC films was the compressive, it was half that of the DLC films deposited by

ionized evaporation.
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Fig.1 Schematic drawing of ionization deposition apparatus.
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Fig.2 Estimated nitrogen concentration in the films and

deposition rate versus nitrogen gas flow ratio.

020

gobooboboobooboboooboobodo HO
gbobooooooooboooooobob coNDOODOoOo
gopooooo
goobObooooON.O0ODODOOo0oOoDbbOOoon
goboobobo NODbOoobOooobooobooob
gboboooooNObOoboooos50000 0020
gooooooooooooboobooboboboboon
NOOOODOOOoOOOoooOoOoobo sovOooooooo
goboobbgo CHODDOOO N.OOOODOOoOD
1/50000000000000000000000O0O
gobooboboobboobobodo NODOOoo0bOooob
gobooobuoobbooobOo GHODODO bLC OO
goboooboobb0oo NODOOoobooobooo
gobooboboobbdo NO bLcbOoooboon
goooooooooooobobobobobobboob
0000 SsatohO0O ECROOOOOOO CH.O N.ODO
goooooooboobobbbbobooNOOoooooo
g cbhoooboboocbuoobbouoobuoooboon
goooooooboobobbobbboooooooNDO
00 000 000000000000ODO "0000000
gooON.OO0D00O0O0obOOoNDOOOobOooobooo
006 DODOODODDOOOOOOOOOODODODODOOO
goooooooboobobbobbbooooNOoOoooo
goooooooooooobobobobobobboob
gopbogooooo
goobOboooobbOoON.bDOOo0oobbOOoon
goooooooooooobobboboboboboon
goooooooooooobobboboboboboon
goooooooooooobobobobobobboob
gobooooboooobooooboobobo cobooo
goboooboobOo NODODOODODOOCGHs OO
goooooooooooobobboboboboboon
obdGCGHs OD0OO0O0OOooOooooooobooobooo
gopooooo
gooooooooooboboboobbobobobOboDD
gooooooooooooboobbobobobobboDoD
goooooooooooobobboboboboboon
goooooooooooobobobobobobboob
gobodb CGH OODOOOoOOouoooooobooo
ooooooogon
goboooob N.ODbOoe7O0D0OOO 500vO0O0O
2000v ODO0OOooOOoOoOoOOOoOoDOoOODbOoOoOO0Og

oooooooooooooboobbobooboboboobooboooo

gooooooooooooboobooboboboboon
gooooooooooooboobbobobobobboDoD
goooooooooooobobboboboboboon
goooooooooooobobobobobobboob



Fig.3 Transmission electron micrograph of nitrogen-
contaning diamond-like carbon films.

(N/(C+N)=0.043, Substrate bias voltage: 1000V, substrate
current density: 2.1x<10"A/mm’ )
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Fig.4 Raman spectrums of vatious nitrogen-containing
diamond-like carbon films.
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Fig.5 Relationship between internal stress and nitrogen
concentration for diamond-like carbon films.
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Fig.6 Relationship between hardness and nitrogen

concentration for diamond-like carbon films.
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