18 Material Science and Technology of Japan, 60 (2023) 18~22 Feb. 2023
A B

MHEHFEICESEEAKRIA—MET I AT DER

TABRt, AOER* RIRS* HHEHXE* F5 g+ HREAtEHE

Generation of RF Glow-discharge Plasma by Phase Control

by

¥ Mitsuya MOTOHASHI*, Takatoshi TAGUCHI*, Asuka SAKAMOTO*, Hideki NAKADA¥*,
Satoshi KOUYA* and Namio MATSUDA*

(Received Jul. 29, 2022; Accepted Oct. 27, 2022)

Abstract

H>—No> rf glow discharge plasma is useful for surface treatment of functional materials. In particular, the control of

high energy species, such as Nz ions, is very important for the surface treatment. In some cases, reduction of these species is

required. We therefore developed a method for double-excited plasma generation that uses two radio frequency power

supplies. In this study, we studied the effect of rf power and the phase between the two power supplies on the plasma state.

Optical emission intensities of N2 excited species (N2*, 2nd positive system) and Nz ions (N2, 1st negative system) increased

with increasing rf power. In contrast, the intensity of N>* was changed to a sine wave with variation in the phase, whereas

the intensity of N2" was not changed significantly. These results indicate that the excited state of the high-energy ion (N2")

can be controlled by varying the phase.

Keywords: RF glow discharge, Phase control, Optical emission spectroscopy, H2-N:

1. #&

BIFE, R, GRS THE R ESFEME O£
HELBIZ T T A= DAV S TN D D9, fEk £ TOMF
FTTIE, TT A HOIEMERE & 72 D A F AR FMERE S 2
DT T AN E RIET Z ENmho TS 0. =
DFCTHRPERE (FPET D0 0) 1%, RIREHE TOFIED
BT D EMBOMBENZILL, ERE L TEREIEICD
RINDTENMONTWDS., ZD—F, A4 L HEDBFEIT
XFORT U LR —RNEWN by F S
EHENE TR DREVEOEL LI &k Z TR,
EEL LUTHMBERmEICBEAELCIED 2NN T

4T H 29 El%f‘

* RO TS s RO R S X TN 5 2%
TEL 070-7667- 8930 FAX 03-5284-5695
mmitsuya@cck.dendai.ac.jp
School of Engineering, Tokyo Denki University, 5 Senju-Asahi-
cho, Adachi-ku, Tokyo 120-8551, Japan.

T :##% 4/ Corresponding author

(18)

5299 ZoORO R END, REALHEOBHIZELE T
T X< OEFRIGIERE O IRREH *Fﬁlﬁﬁll?“z) ZEnkdHENT
W5, —HRIZ, 7T A2 AEROT-OIIE FEL Lo T A
%ﬁ%:mwéhk#§wh,_®%é,%h%n®ﬁx
DNRT R APRRRDLZENLE-OT T X< RS
AW L X121, 77 RAvREFXEBICEbETRE
SELEEDZ LITHELY. ZOMBEEMRT 5720, 7
T R~ W OIE MR & AR A A8 9~ D AFJE 23 2 1T 4L T
AV
ZDEIRPT, Nk HaDHAZHNTEK LTI B
— BT T A IS ORI AE D THHZ &
LIS HNWHRTND 01, F72, Z0O Hr-No IBREHT A%
ZOoOEBEEERE OO S5 ZEHEEAIRE S
N, ZOFEIZELVAERLET T X~ DREIZOWTHE
BTN TN D B —fRIZSNERNIT & B EmRD & 5 5y
A, BEROLHHENTE T BRICENICEA ST A
RS D VEOET S, 22T, KIEENIC S0





