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The Properties of Copper Films Deposited
by RF Magnetron Sputtering
E2 M 2F
(Jae-Sung Song, Young-Woo Oh)
Abstract

In the present paper, the Cu films 4um thick were deposited by RF magnetron sputtering method
on Si wafer. The Cu films deposited at a condition of 100W, 10mtorr exhibited a low electrical
resistivity of 2322 - em and densed microstructure, poor adhesion. The Cu films grown by 200W,
20mtorr showed a good adhesion property and higher electrical resistivity of 7x 2 - ecm because of
porous columnar microstructure.

Therefore, The Cu films were deposited by double-layer deposition method using RF magnetron
sputtering on Si wafer. The dependence of the electrical resistivity, adhesion, and reflectance in the
Cu films [Cuyallow resistivity) / Cuqthigh adhesion) / Si-wafer] on the thickness of d has been
investigated. The films formed with this deposition methods had the low electrical resistivity of
about 2.6 # 2 - em and high adhesion of about 700g/cm.

Key Words (E2&0]) : Copper Film (F212), RF Magnetron Sputtering (235} O34 EZ AHe]

&), Electrical Resistivity (X7| H{X &) adhesion (&%) Double-layer
Deposition (0|& &=
LM B olybzlo g wbuh czpel] &7 91g wj4l
Sa Any A4E 3243, w& EM AEA, 1

b Aabel] AREE I obgulE HiiT obgtulip A b o "Hgs 585 "]'*—’"GHOF Bz d], ol

AL, Al-Cu) 5& =0 uggow <l s oot AR wbEsh Aaiair e Cw), W
. Sy o ] 4 q L
RC time delay ##" 2 o § 4 (melting point (Aw). 2(Ag), B2ul(W) ool glem™ o=l
667C)e 2 213 EM (electromlgrdtl()n)% stress Soll ek ol vh ghwbe] Wi glvh O]T:)“ A
induced void formation”#90.%, A%} Az o] worElis wE W] WA 6T e R ) RSE
B FAE of7IA 71 A} o9 ke WA S FHA08 ) A 9o 71 ”3 oF st
sasks] 9lal, @A Al @iol e A7 % EM o i AETE s FARE ARE F sk
N - N . 5 B

ek Zrbe] ek A7) o)olAa 9lov) 7] e Al VAL Gt
SRR ALY AL e A KRow <l g, et iX}Ql a4 ZH_'.L.'é_ -ﬂ-UJ'@'P Sulss
ot g olatel AML ofejg Rom welu B2 AP AR AT AAY S B
Fuk ez 9 e FE4gm Go glolA
TP A AV ARy A~ gy o «xsh Hel CVDHEL 1 <t
s s Tg e B 4w et Aok w4 om ol Wiz wE Az
A4:97} : 19% 69 129) e M= CVDEEY AFE el | feldtrta
AR 11994 89 169 kel QAT Foymelgel FAZE s e

727




s
a

S o AE el AnE §E&37] flsA s
e A7) v 4E By o9 953 F /(1- #] 0] 1 A

o)l A !
o] ¢ 1?* oA R ARERE EAlell wES Al Y]z

SRR R *ﬂ’o}/l‘ of gt}

e A, B Q1o Alds 42 ymo) Ak el Aol A
PR P BRI I U -5,1:—?:
R R E R I RS R
i 918l A, RE oboalr

= O ERERS
S I T DT
gl e BR NS Al A ol

=,

O 1
< 2FH(double-laver depoxmon)ﬁ", L om R
Aty bR SRR RS Al zmske], 1 B dis) A

Aatelv),

2. &%

g

e

oA X FA 4wl R A 257
Rk RF oyl EE e A RHRS ’32]A"
TMP)i: o] 83ttt Aol AE5l ERAlEA-

% 4N °] *"01 A4 471 el AFESEEd Al /1”}
2 (oo wEy Si-wafers A& 0w,

e ‘?f% & 23t el 59,  TCE
(trichloroethylene), oFAliE, ofd d7:& Fo i
1037 283 M A7) ol gsto] 23] yhhalo
7195 Al HE A, Ar 7FaR dEAZ T OANES)
Wrh 1Al 2EEYE skl dHel o e
& AAE7 ke, stElel =9 TMP(turbo
molecular pump)<: ol &8s 7] ATLEEHE 4x
107 torr® 8 3. MFClmass flow controller)s}
e ol&ate] AWMl Ar £33 Sco/mine i
AAstA FAA7 -, RF Ay 7hsle Egkz
nhi QP A SHAl A A A I, shutter® ¥ el
208 ARl o] aFEl o ElAEe] w1
of °]”| PAxo] gliz At 2 2

Agh ¥, ARl vrE S Ul
01%6‘}-01 T v Az &
A AHEE S8 2d g vEh Ll

Az relvre] FAis Tencor (7 vba
(e step)ir o]l &8t HAEA I, A7l 0] G
> Signatone 4JL EF A (CMT-SR2000) 0. 58 7 4
‘}Mf_”:] FRy teebe] erE i okl g

s wkALW i ellipsometerss Ab&8be] FHd )it

o]
arejan FEE grevha vlekake] Ak e pull
test(direct pull-off test)' d¥ o Z4std u'
ul A 3= SEM(Hitachi, S-2700)8 o] 83} 3

RF

gatlon], AQTE
(Philips, PW 18’30)5;3-

BfEE AdE Yl o)

olN

gAY, 298

Hal 2 4 242 XRD
o] &3}o] Ni-filtered Cuk.

radiation, FAF F%iT 3° /mine & i, 263

40°

i
ar

1.9 &%

100" WFIeIA X 4 HA AHe Ba

)

Tabte 1. Deposition conditions of Cu films.
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