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DLC thin-film deposition by electromagnetic ion acceleration method

HIME

Tomohiko Asai'

Abstract: An innovative Diamond-like carbon (DLC) film deposition method has been developed. A plasmoid
generated by a magnetized coaxial ion gun (MCIG) contains electrode material ablated and ionized by the discharge
current. The sputtered electrode material contained in the plasmoid is electromagnetically accelerated by the Lorentz
force, then deposited onto the substrate. A MCIG employing a graphite electrode enables DLC film deposition without
hydrocarbon gas. Therefore, it is realized to control hydrogen content of generated DLC. In the presented
developments, a DLC having Vickers hardness of 1336.1GPa has been formed on a silicon substrate.

1. (ZC®IZ

AL YT NI 427 H—i3R > (Diamond-like /Stage I_%
carbon: DLC) & IEEN 2 ML S & & & Zefrert % |§
AL, SHICSHSATWS. —]IC, 79 A~% :
FAnWTAhgkans DLC 1%, kIl BT
FERAIE CRRE A RBLL, ZOMREILE I~ i
DR FEOWIET R X — L E O KFE & BICHKTE |

Insulator

|~
<l_
3
w
=

-
\,

Substrate ’_%

| 1 A
U, BEE, (SN, (RESEEME, H2N) THE, 0 00 3 el
RBFEZ: EOREEZFT 5. Figure 1. Schematic diagram of developed deposition
H AR FH L5 - SR EB e oo b & apparatus for DLC thin-film.
ATOITZAMFETIE, AARFHILFEIZIB W TH
SN T E W bR s A 4 > # > (Magnetized TR~ T AE A, EIRN SV ABENE
Coaxial Ion Gun: MCIG) [1 ~5]% W, JRFEA A D MREICHINES D &, MfEN R 2 77 X< H
WWNEIZ LD =2 VX — %6525 Z &I2T, R END., 2077 A<&2N L THNDEERR
DLC &M FE % Hil4# © & 5 AT REMEIZ DV CHRRGRE \Z & T, EIEE O\ NEREML E C B E
L, SHICEMEICKATH S (1) KA, (2) MANRy Z I, ZDHbAFALESicb DR,
KRFEGHBORIE, (3) @WVEESIEN, (4) K i EN L ERO O HGOMOACr—1L
Fry 7 by MEEBT 588 DLC R E DO INZ XV BIRITERINE S, R E~AS S
FawHfELZ. 5. ZOFERBRTIEZ T 774 MUENETEmRICHKT
DIRFEA F 3, BEDTZD u%)\éﬂf_Tﬂ/ﬂ/
2. FEBILE T A HIZIRA LTDIREECEMINES NS Z &1
AFFEIT &0 BHJE S 4172 MCIG R & o 8L 5.
% Figure 1 12777, Figure 2 12, K ENT=7 T XA=iZHoW T, Kk
FESIC R ST D 00, R &R O 1 %F0E F = N —=WTELI L 72 B E AT RV OFREE Sy
Rz Ffo oA A B - IEH TH S, FOLEmS Fizmrmd., ZOT—H 73)6%375)5J: 24, ARk -
LN EMIY, TNENT T T A AT UL WEINTZT T A=E, FEEMETATHL T LA
AT I 5. SNBEMINTIATANA T ARG 2 A DDA F &, Eﬁﬁﬁﬂf%éfﬁ@ﬂb< —

JVIERIE S AL, EREIC z iMoo~ 7R b e gk DA F ALV SN TN D Z LB DD %.’). %
DHGEREE TR T 5 2 & TitfaiidE 4R L, * FETREZEE, ZOTT A= HFERLAIZ

RSN T 7 A~ Wi+ 52 LT, LT AP HER SRV ETHY, Ezaiz%%k%ﬁof’
BEHEEZ TN T 213202 3D 5. TI AT NERIMEEND L L-T, Hfho~s

ARELT - 3 - BA
15



TRk 27 FE BHAAFEIFE FM#ESTFRE

R DJFRA & 22 B PRI AN 7 4 L2 ERTND
LOEZEZLND.

DLC i%, Ak D X 512, HOKFEEHEICL-
THZOMWRENENT DD, £ OFIETIE, MK
DD T T A<ApRIT, A F R EDORIEKER
A&, Ba MBS 5 2 L CKFREA &L
LTS, 2o, FRIRVKES A EEEIC
BWT, ZTOHIENKRETH DA, RPETITEE
HAKFZHE =T+ 5HZ LT, EEEInd DLC
DKFBEHREHET D ERARETHD.

1.0

2 0.8

E g'j_ CII

175] B

g ol R

= 004 Lﬂm
200 300 400 500 600 700 800

Wavelength [nm]

Figure 2. Spectrum distribution of generated plasma on
the MCIG.
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Table.l1 Dependence of hardness and critical load of

formed DLC on discharge voltage.

Voltage (kV) Hardness (HV) Critical load (mN)
2 830 76
3 901 61
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