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Development of a compact general-purpose DLC film deposition device by the magnetized coaxial ion
acceleration method
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Abstract: A physical vapor deposition method using a magnetized coaxial ion accelerator (MCIA) has been developed for the

diamond-like carbon (DLC) formation. In this method, in order to generate a thin film with few droplets, to limit the discharge pulse

length was attempted for suppressing thermal wear of the electrode made of deposition material. In this study, a film formation

device using an IGBT inverter was newly developed to control the current waveform, and a carbon-based thin film was formed by

controlling the discharge frequency and duty ratio.

1. Hx - Y

¥4 XYE K742 —AK L (Diamond-Like
Carbon : DLC) 1%, RFA A DIERA~D AF =2V
X —Z L > TR FE DI L KFEOERFREICL > T
BREACT 2 IRFE DO TH D . DLC % FARFE H Ik
g 52 &, SR, REERLMRER, ARt &
DREZ AT G CTE D7, HEIE & O PREENSC R i

FOEKEAEE L L TEEISHOFTERGE>TND
MW, DLC OAMFTEL 2 DICRBIEND. 1 DIEHIER
ROJFEHZ [ER % 5 PR FE783517E  (Physical Vapor
Deposition : PVD), & 9 1 DIZFEHIBALKEZRD A
A aAf H bR A AR5 (Chemical Vapor Deposition :
CVD) Th P, miFIIFEEEDNKREISL ke vy 7L
v NOBENRSH Y, #%FE TILRALKFER D A A % H
T 5728, KFEZ YV —0DDLC ZARTE 2.

K#EZ Y —D DLC ZAERTE D PVD IEOEF &G
L, IKKkr v 7Ly o DLC AT 572912, ik
[l 4> JnEgs (Magnetized coaxial ion accelerator :
MCIA) % W7z a7 154 B g L 7Bl Figure 1 12
MCIA % 7z pliaife OBES 279, MCIA 12 &
DA TIE, BRBERELE 72 H N EME 77T X<
LoTxUL - 1 A1k E&H, 7T A~ EHNDEGE
ZNDOL DS ORIITE 6 HEr— L Y /1T,
il 7 [ ~EREIRRE A 4> 2B de T T X~ Wik, dih b
IR ST RS HERE S E 5. L7eio ¢, &
W2 & o THE A > A3k S, #EL Ty
Fe v 7Ly MIEEZ T e, Fi2, BRETT
X< ERENT D BES N TV D720, [EREVA T TRk
EATHO ZEMNTE, BHEH AT NI IR EDFH A
EERT52L T, KEZ7Y —DODLC #4KT D &
MWTEX5.

AHFFETIE, MCIA %Hﬂb\tﬁkﬂﬁfffﬁ [N= A

v I\O)‘lﬁﬂﬁ%{tﬁk?ét Z, MBSV AR EHIEL,
Eﬁf’ﬁ@%ﬂﬁ’]&?ﬁﬁ%ﬁﬂzé LE BRI, EDT

Ol LX/I' v F kY, B AEERT 5 Z LS AEE
IRBE(RAA » F L T HAF T % IGBT (Insulated Gate
Bipolar Transistor) % >, }ﬁ?éc?'-é{/|u0)/\/l/2fllaa’<°ff§<@
I U JE 7 AR AT RE 7R RIS T A BT 7 (T B L
FREED LR AT T,

SNA T AR A

140 -85 0

Figure 1. Schematic diagram of MCIA deposition
method.
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Figure 2. Schematic diagram of discharge circuit.
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Figure 3. Typical discharge current and ion (CII) line

spectra of (a)single discharge, (b)duty ratio 50% and
(c)duty ratio 20% at 10kHz of repetitive frequency.
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Table 1. Conditions for carbon thin film generation.
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Figure 4. Deposited carbon thin film in the cases of
(a)single discharge, (b)duty ratio 50% and (c)duty ratio
20% at 10kHz of repetitive frequency.
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