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Thin film formation and surface treatment using plasma ion implantation method

Takeshi TANAKA"

Abstract

(Received November 5, 2021)

In the PBII method, the ion density in the sheath could be obtained based on the modulator
equivalent circuit. In the PBII method, the self-ignitting plasma used in the sterilization process was

formed, and the plasma density and sheath length could be calculated from the obtained discharge

current-high voltage voltage waveform. Using this method, some of the important parameters such

as plasma density and sheath length could be obtained when designing the equipment in the future.
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Table1 ZFEAF > (N*) 125 2 KRET IR

Energy
Material

20keV 30keV 40keV
SS304 4.8 6.2 7.3
Copper 3.9 4.9 6.1
Ti-6 Al-4V 5.0 6.2 7.7
Graphite 8.6 10.8
Al (oxidized) 14.5 18.5
Al (etched) 15.8 16.9 19.1

INH0y =4y MNEHEE D LIS FEEOEN S
ZRE T HRIARBOEOIE 2 4TV EVINEE OB 5t
T5Y—ANA A YEEOREDOHIEME L LT Fig. 1612
R

A (12) Z HWCTEVMEFE AT 5 ¥ — A KO MRS
B, TIARBEERNTA—F L LTHBE LM EZX
372K 22Ty 7OV AINRIZ6.3us & LCRMEZ 1T -
720 RDIT T AEEDEE Fig. 17 IR, ¥ — R
REFABEODDZLEZLNL,

LOE+10

LOE+09 |

1LOE+D8 | —=—calculated value

Plasma density [cm 3]

== correction value

1.0E+07

2 4 fi 8 10 12
Applied Voltage [kV]

Fig. 16 ¥ — AWNA F Y B OFIENL

Sheath length [cm]

Applied Voltage [kV]

Fig. 17 ¥ —AE—HINELE OB

3 F&EH

PBII 2B WTE Y o L — & S [l i & JERE & L C.
V—ANA T VEEERDDL I ENTE, PBIIEICE
WC, 7 A TSNS HCHIRT 7 A= &2 B
L. % LR SR - SIERE R, S 7T A EWES
IOV —AROEERIT) T LNTEZ, TOHEEHW
T, TIAREE, V- ARGOSBREKHERNT L L &I
HREBNRGA—IDO—HZ2RDDL I LD TE T,

FUMEEOMINE 72 XE 2 HMSE5 LT, ¥ —A
WA VEEDEINT 5 2 e mE iz, /20 RFED
EPERT A2 LT HEHIT I XA LKL T — AN
A% VEBEORIMAR E N0

SHORBBEERI R ED T T X< AW BB,
RPEREPT I ENTE L REMEDRIE S N7z,

I

AHEEIE LB TSR R TR 7E R R
THAHERORFEETH B BIEEE, THAEE, B
JOBIREE & O FEMFEZ FER L. Rk, FEEES
HEPENSHEOERETLICTEOTEY, Thbore il
OIRFERAEDOB L E P LIRS Te I d, KB
THERFNTO, iz ELDBIThlzo THRA DAL
A 0 & T 7208 B SRS R A iR R 1 (5)
FANEREAICR BHOEERL T,

X #

(D) 174 & 'S5 X~ T4, +—2a%k (2008)

(2) M.Nagatsu: J. Plasma Fusion Res., Vol.83, No.7,
pp.601-606 (2007)

(3) R. Yoshida, H. Kobayashi: "New Findings on Hydrogen
Peroxide Gus Sterilisation”, Japanese Association for
Operative Medicine, Vol.33, No.3, pp273-284 (2012)

(4) T. Tanaka, T Hironaka, S. Hayashi , I Koyama:
" Disinfection and sterilization by using plasma-
based ion implantation” ELEKTROTECHNICA &
ELEKTRONICA E + E, 47 (2012) 268.

(5) S. Isobe: "Advanced Micro-organism Control System
with Non-thermal Processing”, Jpn. J. Food Microbiol,
Vol.27, No. 3, pp.115-122 (2010)

(6) JR.Conrad, JL.Radtke, R.A. Dodd, F.J. Worzala, N.C.
Tran : J. Appl. Phys, 62, 4591 (1987)

(7) RJ. Adler, S.T. Picraux : Nucl. Instr. Methods Phys.
Res, B6, 123 (1985)

(8) 474 B : FKIEHAN , Vol52, Nob, pp.438-441 (2001)

(9) BEAFR T IARAF VEENA 70 ARERZHA:

— 153 —



M i

TS5 A F rFat AL ZOEH. F — 21 (2005) (13) 474 & B 75 X~ T2, +— 2%k (2008)

(10) 4745 %, WEI Ronghua: 79 XA~ A *+ Vi A - HE (14) K. Yukimura, WEI Ronghua: "A New Trend of
i oH LR, J. Plasma Fusion Res. , Vol.80, Plasma-Based Ion Implantation and Deposition”,
No4 (2004) 281 J. Plasma Fusion Res, Vol.80, No. 4, pp281 (2004)

(11) S.Teii: J. Vac. Soc. Jpn,, 31, pp214-222 (1988)
(12) K. Nakamura: J.IEE Japan, Vol.121, No.5, pp320-321
(2001)

— 154 —



