J. Korean Inst. Electr. Electron. Mater. Eng. Regular Paper

Vol. 35, No. 5, pp. 488-493 September 2022
DOI: https://doi.org/10.4313/JKEM.2022.35.5.10
ISSN 1226-7945(Print), 2288-3258(Online)

SH OIOHER ALE2 Ho 2 H=E Pd-Doped Carbon g2t 2]
=2/ SMM Pd E} 2l MEdo| dskof| CHst oA

Study of Pd Target Power Effects on Physical Characteristics of
Pd-Doped Carbon Thin Films Using Dual Magnetron Sputtering Method

Young-Chul Choi! and Yong Seob Park®
! Department of Electrical Engineering, Chosun University, Gwangju 61452, Korea
2 Department of Electronics, Chosun College of Science and Technology, Gwangju 61453, Korea

(Received June 13, 2022; Revised July 6, 2022; Accepted July 12, 2022)

Abstract: Generally, diamond-like carbon films (a-C:H, DLC) have been shown to have a low coefficient of friction, a high
hardness and a low wear rate. Pd-doped C thin film was fabricated using a dual magnetron sputtering with two targets of graphite
and palladium. Graphite target RF power was fixed and palladium target RF power was varied. The structural, physical, and
surface properties of the deposited thin film were investigated, and the correlation among these properties was examined. The
doping ratio of Pd increased as the RF power increased, and the surface roughness of the thin film decreased somewhat as the
RF power increased. In addition, the hardness value of the thin film increased, and the adhesive strength was improved. It was
confirmed that the value of the contact angle indicating the surface energy increases as the RF power increases. It was concluded
that the increase in RF power contributed to the improvement of the physical properties of Pd-doped C thin film.
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Fig. 1. FESEM surface images of Pd doped C films fabricated at (a)
70 W and (b) 100 W RF powers in palladium target, and cross-
sectional images of films (b) 70 W and (d) 100 W.
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Fig. 2. Pd concentration contained in Pd doped C films deposited
according to RF power of Pd target.
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Fig. 3. Hardness and elastic modulus value of Pd doped C films
deposited according to RF power of Pd target.
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Fig. 4. (a) The frictional force versus load during the scratch test and
the failure image of critical load of Pd doped C film fabricated at the
condition of 100 W RF power, and (b) critical load value of Pd doped
C films deposited according to RF power of Pd target.

slofl w2 uare] matwle] Alnj o]o]x| 2 LtEpdiC) T2l
4(b)= Fetw B9 RF mhedof mhet AlAte Pd doped
C uate] 7] wsgte] Wats: Letiict. Pd doped C o}
ofo] 2)o) At LERl: A7 3et g2 oF 25 NG U}
EfUio), 7] 2o 2te WetE Ele) RF ojeje] St
wje} Z7jetgict o2l At uhuto] FAE|ojA] & vt
O RHOA Jojih= o] AU A A P 5 E 2 A
s sutat $AR O ZIT. & Hato] = of &g A4
7t Z7tshe Ol-ReF FUst v mHO|A dojubs A
mE Y v]&9 S7hs wete] e g 571 B8k oty
2} 7]} vpetutof Ak Ztof 7]ofshe A1 =elst
Tt [23,24].

I b ks B obgl 70 W(ZY 5(a))F 100 W
(2= 5(b))ol| A A|AFE] 0141 Pd doped C ¥2t9] 3D 1]
A& B30, 19 6(c)= TetE B RF 0199 5
7tofl w2t HetE] o Al= rms BHAE 7] 32 HERU LT
= Pd doped C 9}219] -9 0% £.E2]2 BH-Z HEHY
glon, gtk rms BH AA7Z] ZE2 1.1 nmoj]A 0.7 nm
VHR] ZFasttt. o] Aube 7IE Ak, FAF S0 A4

Y3UEol, Bes B RF 0h9l7} S71atol uke} s of



J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 35, No. 5, pp. 488-493, September 2022: Choi and Park

(a)

Tavisfumy

Fig. 5. Surface roughness 3D images of Pd doped C films fabricated
at (a) 70 W and (b) 100 W RF powers in palladium target.
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Fig. 6. Rms surface roughness of Pd doped C films deposited
according to RF power of Pd target.
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Fig. 7. Images of the contact angle of Pd doped C films fabricated at
(a) 70 W and (b) 100 W RF powers in palladium target, and the
change of contact angle value with increasing RF power of the
palladium target.
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Fig. 8. (a) Raman spectra of Pd doped C films and (b) the variation of
G peak position and Ip/lc ratio of the Pd doped C films as a function
of palladium target RF power.
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