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Abstract

In this paper, high purity RF sputter-type ion source for non-mass separated ion beam deposition was evaluated. The
fundamental characteristics of the ion source which is composed of an RF Cu coil and a high purity Cu target (99.9999
%) was studied, and the practical application of Cu thin films for ULSI metallization was discussed. The relationship
between the DC target current and the DC target voltage at various RF power and Ar gas pressures was measured, and
then preparation conditions for Cu thin films was described. As a result, it was found that the deposition conditions of
the target voltage, the target current and the Ar pressure were optimized at —300 V, 240 W and 9 Pa, respectively.
The resistivity of Cu films deposited at a bias voltage of -50 V showed a minimum value of 1.8 = 0.1 1z Qcm,
which is close to that of Cu bulk (1.67 gz & cm).

Key Words : ion beam deposition, copper, resistivity

FTE-mail : flashlim@mail tagen.tohoku.ac.jp



xut AHEERY o|24AAE 0|EFH H|
1.4 =
ol @H]=2hH(ion beam deposition)S Ao Z
vo 7l noA 7|3 £48 2 ge v
A @ AqUAE 71 F40]2E A% HH A
9l Fztom Aol A1 Nkl g Vs
A FE8 B (1) Sl cley sy
a9 e od AR ANAGT AZH oA,
BARAC 77} A]Z}E AZI&Z+= 1971 Aisenberg
o} Chabot (417} AT FoA 71 o e Al
2 7% 9 zwzm HeANE BeH ez
E5n w9 AT A tolotersy

o](diamond-like) 7H& vubg THEY Aol &
4 ok a2y, AAE wAZFREY o]eHF
M AFHA ol 2oqAA e thal 2
£yl 7HHLQ“W "’-\v_w_ urepA| 2ol B ¥

o

YAe] @ oleo] ojs) A Y wue] GshtE
F 8 WM Fa0] A UoluA) e AL
RIS, AL 28 3 uste] wwel obg
@ WeEol BHOE o oY ¥Ho) AYsA %

& Aoletn $asa 3

Ty, ey oleuEAd oF ATE
o 3% v g3 71249 A7 Ao B

oA E A3 lJr
A (27 10 mn o]
ArlEAE 482
olel Wz, §& SAUA (F7 5
7he} ule} o) o B,
gudisze] &8& Al

SHl W 77 AFHAR (7). H

a8

e Bt
Aewe ks A7) A% = 2 A1FT} A
EJE}Y] o] & AX(RF sputter-type ion source)] 7fwgk

= o} 7ol [8]. o] ol&arsE MFIHRF : 1356
MHz) F2]3ds 1% F8(99.999%) Ao 2
015014 glom el A el A4, A ol

Journal of the Korean Vacuum Society, Vol.12, No.2, 2003

S Qa)A 29 E CCly 74229} 28 w34 7}
2% o) @A oM C 59 Bfess 9%
£ WA 5 gle oldol Ank EFL, of2 Tha

BN Eetzekg AQA7IEE AR ofY

5

F Ate = 7HAA gtk
T AR (167 x Qem)o] EFVE (267
¢ Qemyell Bleke] 4gs] Bt A3 A7)F olF
(electromigration)o]] T Aol -3k ZATH
SeA wdAsEA A7k AP 5 9,101
kA5l Ze)e] PVD(phsical vapor deposition)$} CVD
(chemical vapor deposition)®yol] o8] Z2td T
whebe] WAGGE obNE T W) WA 4
3ol ke Holmz (1L0] TS WAE L
9,]. 1/1-0 @-U]:E 7]—}‘5_ _]_%_5‘),]

o1 s A9, te, £ o

bk
A pEmel 7 gk Aze Asiel 23
bi =]

5
i
;\9

2 AR g8 WARRY ooy 33

Aol Ag=gE a9 1o Yl 23 elA

]

Negative DC Bias Voltage
7

Deposition
Chamber

Load Lock Chamber
Substrate

Substrate Holder

=<1

[——=1

H:[: Shutter —p—o-——

Impedance [T Cu Grid

Matching > T’ Turbomolecular pump
Box s Cu Coil
o

Cu Target

Argas —Jp
RF Power Supply
(13.56MHz)

Negative DC Bias Voltage

Fig. 1. Schematic diagram of non-mass separated
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