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Characteristic of Copper Films on PET Substrate Deposited by
Cyclic Operation of RF-magnetron-sputtering Coupled
with Continuous Operation of ECR-CVD
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Abstract Preparation of copper film on PET substrate was carried out by cyclic operation of RF-magnetron-
sputtering under continuous operation of ECR-CVD. The purpose of this study is aimed to an increase in
deposition rate with keeping excellent adhesion between copper film and PET. In order to optimize the
sputtering time under continuous ECR-CVD, cyclic operation concept is employed. By changing parameters of
cyclic operation such as split of § and cycle time of 4, the characteristics and thickness of the deposited copper
film are controlled. As 8 value increase, film thickness could confirm to increase and its surface resistivity value
decreases. The highest adhesive strength appears at ¢=0.33 and cycle time of 30 min. The uniformity of copper

film shows 5% in our experimental range.

Key words Cyclic operation, ECR-CVD, RF magnetron sputter, Copper film.

1.6 2

A AN AE] A8 sl 7)ot
WF BELAAY Audaste A g5z o
5 53] Sei2gn 22 3R EE S o
& FEA 5 vlE)] 7pg Bk ollgl W 44 o
oM E Hold EQE 7HX 9l7] W) vige Y=
o Ho]Z 2 Az} &AM R Y packaging,? AAF7] =z}
B AddiekelA ZYA AMgE T g 2@y

A} BH P ojsor o

ANEEAM AME37] 8] ARor @ B39
FHFPNN Be ofeies A Y &
ot 2 EALE F&4 IR A
3 =7 59 SAEEFH S 29y =3
FHH(CVD)H ZE 21F7)
89)

FEAEESA ZHE L flexible 21443

fl

HE

-

}..

20
==

0 f

*E-Mail : leejk@kist.re.kr

465

Az FRANZ AFEHE, & 7]
A7) ;] W74 7 2 e Fu) o)

=
X i
fo

o N o

- m,‘n
n
olN
Y
e

Y
2

ME o> e r
T ©

TR
9

(o
fu
L=

o}
Akl o] #4E HAY "
Holg @& 7IKx . stz sl
MOCVD(Metallic Organic Chemical Vapor Deposition)
HE ZEA FHo) B2 435 oux S "ew g w
g ollet f71Ed ATAE Belsket ol we @
AR S ez sp7] wEo Dol WZE 182 7199
oAre] S Al AAax] gt olg 8 Ho FE
Y Sle 71E Fo 3hu7F ECR-CVD(electro cyclotron
resonance chemical vapor deposition)e]t}, o ZZHH.&
BRE7RA7E A Ee] EEkzel JElR EA)ste] 229



466 BEE - AEE

o] 9o} = P2
stk o] 9%
8 B e Bae] EAlske Az Bge

AR A% hy FYEE 4X8717t AT SR
a7k AFAZ QAW TG BA AAT =2 ¥ 5
SRR A% AWY S 5L E F A g

dall e Zledods E73a A8l Sl

ki)
i
sk
o
I
&2
T
o
&
o
ol
[
2

o b o

off mr

"b-S-7] Ulel RF magnetron sputter gung 72}l
] AABIE Y. ol CvDY Al 43t
g3 pVDY AR AVte] 29H|E, g 7
8 A B2 EAo] it oy cycle
time?} cyclet 2l sputter split timeg 43| Z4 3t
-7 doJHlE periodic operatione]&e A7MdE-S
dsted periodic function(Qoll & EH WA, F5
t3} @A 718 AR o 28, morphology, 59 W3

25 [e)

=

ofN X

o do ol

BFs) 19 vuke Axsed G T

& A

rg ot

2. M W

2.1 AE EHx
ERR 7} v Gof wizkst IRAHPET)FA 2ol

fr7l S59E 42 s8gE Al717] #1814 ECR-CVD
AAE AME3IAE Fig 1014 AdAA o vt Algs
ol 2AEE Yehfigic) uker] ARl X A Fd
AN S 23] WAEE 875Gauss® A7)1F Yol A

A= 2Ax ol galM H(cyclotron)y 5L 514 &
o}, ojuj Fuk 245 GHz2 vholzzwr) Azb =aa
< Fal Wl WE EdEA =Ha A3 sxxlEs
o mlolagste] HAZFFIE RIS o] FHE (reso-
nance)@ge] FAEA ok oA UER JH &

ECR Fjolzt F-8rh o] 9 4 ket AAel A
799 gl 242 948 2PY F Aok o= ECR
gL gl S HH FH2AL WIS

o] L AR FAR T JHo =EatA =t
o]33 Y2 2F3R= ECR-CVD AX|¢] chamber F
Zofl A4 AAE 3X12 cm®e] AR sputter cased)
99.9%9 X & zh= Cu targetS A3Hsle] 2 A Z o
sputtering®2]-& 13.56 MHz2| F 358 ZI= radio fre-

2.45GHz Microwave

P |

Upper electro magnetic X X
Lower electro magnetic Z X
1 1

. | H, gas

A7/
Sputter target 4 7
"
e {0 ‘

__ﬁ%

Fig. 1. Schematic diagram of the ECR-CVD coupled with RF-
magnetron sputter target.
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A4 ECR-CVD Z3338lel RF-magnetron-sputterd] #ol&#3d<

Table 1. Experimental conditions for preparing Cu/C films on
PET by ECR-CVD and RF magnetron sputtering

Processing Conditions
PET(Polyethylene Terephthalate)
1X10*~10" Torr

Substrate

Base pressure

Work pressure 25 mTorr
Bubbler pressure 200 Torr
Deposition temperature ~ Room temperature
Bubbler temperature 110°C
Carrier gas flow rate 75 sccm
Plasma gas flow rate 25 scem
Microwave power 700 W
Upper magnet current 170 A
Lower magnet current 120 A
Deposition time 2 hours
(-)DC bias voltage 1.7Kv
Sputter power 200 W

A-% sputter split timeS A8t periodic function
(60=0.17, 0.33, 0.5, 0.67HSAIH L. & FFAIZHE 120
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Fig. 2. Concept of periodic operation using ECR-CVD and magnetron sputter. (a) 6=0.17, (b) 6=0.33, (c) 6=0.5, (d) 6=0.67
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Fig. 3. Cross-sectional scanning electron micrography of Cu
films deposited by ECR-CVD and magnetron sputter for
various split. The other reaction conditions as Table 1. Cycle
time of 30 minutes. (a) 6=0.17, (b) 6=0.33, (c) 6=0.5, (d)
6=0.67.
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Fig. 4. Dependence of split on the deposition rate of Cu films.
Cycle time of 30 minutes. Reaction conditions as Table 1.
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Fig. 6. Dependence of split on surface resistivity of Cu films.
Cycle time of 30 minutes. Reaction conditions as Table 1.
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Fig. 7. Surféce uniformity of Cu film deposited by periodic
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Fig. 8. Effect of split on the pulling strength of Cu films depo-

sited by cyclic operation of ECR-CVD and magnetron sputter.
Cycle time of 30 minutes. Reaction conditions as Table 1.
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Fig. 10. Interfacial TEM image of Cu films deposited by ECR-
CVD and magnetron sputter by periodic operation
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