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The Electrical Properties of Sputtered GDC Thim Film
for Solid Oxide Fuel Cells
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=Department of Materials Science and Engineering, Hongik University, 300 Shinan, Jochiwon,
Yeongi, Chungnam, 339-701, Korea

ABSTRACT

The electrical properties of sputtered GDC thin films on ALO; substrates was studied. The electrical
properties of the films were measured to evaluate the ion conductivity of GDC thin films for co-planar SOFC
electrolytes. The impedance of the GDC thin films on Al,O; substrates was affected by the film thickness
and the impedance of thin film exhibited higher value than thick films. Similarly, the conductivity of the
thick film showed much higher value than thin films. It indicated that the film thickness is the main factor
affecting the conductivity and impedance of the GDC electrolyte for the co-planar SOFC.

KEY WORDS : Thin film(®}9}), SOFCs(aLA4ketE o 5 %1 A]), Sputter(2> 3 E), Impedance($ 3] & ),

GDC(A| ) 4)
1. M = L FEl] 89lo] Aojx MY dEPo =z %
Al o Eage= -7 ©) =n= QA
A2, 9909 Tola PAAAE gasry o T AR A SOFCE B 7
3% o = 2 gz
Coneen ad o aedeln gy sy e ST kel BE @ arel
= =] N & o] A=A 1 = A
Wem dUAE AkeIE: e walo] ojgoln 1o /M UTehn HAEA A 0, 7
e s Mg F2e] FAZE Gtk Tt 1204 AHEste
ootk A dRs s S ’
. o 2 200C olate] 2=oflA] 2hss e 4k A5
sl A 25 H71E A4 doAdl= A7]8E;
, = S a1 EE 1A d5dA g g v W
FAZ =2 YA Asg &y} 34 AsPo=m i o ol Al s 1o
= ava Al % Al 3 Z] O I~
?_]_‘H ‘{%_% 3&@% ‘?:]'jl g}]\ql) l—ETfS] :ﬂﬂ]ﬂ’ﬁ]—% ﬂ '—1UH7]' Evg— wmal 45 LHT 7HE.‘E o H ﬁL_7]'——‘
' 2 AEbs 55 ASE AREE ¢ Ak B3 wiE
SAA(SOFC)E A5AA FolA Zdo] 714 = . - i -
He o] HES o] &3 HEs ¢ EgdA
TCorresponding author : dmkim@hongik.ac.kr o] 7kssto] A W A2 BaS T AE
[ A5 : 2011331 ALY ;2011530 AANZAL : 2011620 ] 4 otk SOFCE Abiol A EA A3HES Ada)d

Trans. of the Korean Hydrogen and New Energy Society(2011. 6), Vol. 22, No. 3 319



= ARggit o] Hafdo] o= Aol =& o)A
TS Yehl7] s aLellA 2ssfoksk=

dl, ol ek 23l FFHehs wAS= = yttria-
stabilized zirconia(YSZ)7}F @] AHS-= a1 Qi) YSZ

= e oA, Xﬁ‘%%J‘ 7F 700C ~1000C
2 Fob ugdAol B P4 AnEel B
A ZH] o] =olx = o] 9t} TEdH
LEZ 93 ARAAE TAHE
P AV AFA T e %xﬂ
olel @ 84z 2] )

><l-°4

e

ko
ol
=)

t

¢

2
.ﬂﬁmr
2 ot 1

o [t

i
A

ol
o,
2
kil
—_>‘i',
2
_@_1"

e U U -

e
N

;
Nl
o
B 2 o

r}o
H
lo
N
N

A

Ld

=

2 299
7M1=
%

>
[
uiit)

o,

ofo Y b > o 2 b ol

[e]
i
o
e
b
L N

e
)

o)
ol
—_

uls

&
30

[
ojﬂ

ok
N

Nl
a o

—

A=A gadohrna doped cena(GDC)
7h Qw3 oY, GDCel F&
i, dA 2ALstE AsdA A 7
QI yttria—stabilized zirconia
oAl AbA o] 2 EAd o] 4
A, YSZE 31-2(800C ~1000C)ol

2+& 322 ohmic loss7F ey GDCY 74
wro 22 (500C ~600C)ol A &2 317] Wi

_/,\_ o) E]_lO 11)

I

e

rlo

re
4 L

SO
2 g
K

I
[
ol

&2
o

>
>
ofo
)

af

i)

Ol-ﬂr
i

.
rio
t

-
wm
N
I
e)

m{n

0

o

ol
o bl o
[ R

2
ot
o
tlo
5
g

o
=2
=2,
%
%
o

it
o

w7195

o

flo

320

%
o, O
° ox

~N
55
4
2

w

I
ol d
N

do
o,

=2
o
o
fr
_%_l

D

o,

i
N
32
K

g

119
o
B
o - X

=)

gl Hojof
Z1AA Z3Eel A7 A4
t}. 282 & Hibino 5°¢| A<kt co—planar
single chamber SOFC(SC-SOFC)7} &4
ot} &, co-planar SC- SOF = 37153
o] Aafd 9o Z& H o TP,

B
X
o

P

¥2

[e)

lo

fi
kI

0] =
AT o

(2 1o 0T o R omlo oft ) O flr > o o
b ful
4

1—‘_1_4

patterning el o3| Xﬂ I

2 Ao A& c-cut sapphire(Al:Os) 7]% Aol
Eab]= R sl o B

Elg=ise xﬂ}_g].ﬁ’ o
planar SC-SOFC #13
Ao|t},

Al
=

2.

o

A vt A 25 93 GDC 29 H e
A At AxTAS Sl AH Axs
$15+ Anam chemical Co.9] CGO 90/10 LSA
G 10%, Cer 90%)s vliste] ARE-akith
2inch moldel &3¢S Y4 ¥

3l olel &

] ©

=4
AT
=]
AU

A Yz Tk Al zE Al
FA= 0.25inch$i ot Az
141:/&4 uﬂo]}\EE o]go}
o] 0.25in¢8! -8 F ol ¥

= 2E ol iﬂﬁ%

& H22& M3 20114 63



0ld - OITH=Z - &=

-

—10.4mml«

GDC thin film

Sapphire substrate (Al,0;)

Fig. 1 Schematic of electrode configuration

Fob ofz 7149 BAYE F
A €0l PR, 28 YA A
al

s
% »g7l¢g _éamuq L 1 EtAlo] 3+
= WA
GDC A& Mzt gAdlo] 353 28 AR
4ol ofyr g GDC Asjd ks Al %317 9
314 DC-2= €3 dl4l RF-magnetron 2~%€{3]
g5 o]ste] Axsidet. Hhete] ]{J_rg]
TE600Co|H, Z2kg whato] F7 71 Wle e
AN FAEE2Z AHE Ay AZ9 7]0]—5]'
A= off-axisz itk 1 A= 7
12 FZ 2 8}al turbo-molecular pumy p‘% 2
2 ALg-3to] 7x10 torr 7HA] 7+44at
o

=
H ©° o
hete] s o] Sl TR ARbE
o = o)
=

Z

ém;

i

e A M TS L JZiér}o
ﬂ UH IH
I
119
3

AFHSGS FA8 L, ol2 71AE A4A
O FUSHA HFHzZE FES A
Z3lAth o2 7)Ao} Ak v &2 128 o]
A AHLE 100mtorr 2 -4 533t} S32teo] &
w3 whubo] gletFEd A4S A8 Hd W
ZE = 2o dAT ArgEs X590 =7
d ubere] A &= 26254 /min o]tk
AzE Aad wute] A4 A4S 8] g7
MAC science®] X~ 3|4 #2342 & A8}
Ak AFEE X-42 Cu K, line¢] 22, 40kV el 30mA

oA =43t} 20 10°9F 90°Ae] ol A 5°/min
o=z A~
Adald weele] 2(Ag) #Hol~

1m

g AHgsto

Trans. of the Korean Hydrogen and New Energy Societ(2011

L] L] v L] 1
1200 |- .
=
-
=
3 800 | = .
s 8
> =
:=] —_ =
7 S Lo
c S
2 400} g .
£
§ g
~N =]
L
of - L
1 v 1 v 1 v 1
20 40 60 80
20 (degree)

Fig. 2 X-ray diffraction pattern of GDC sputter target
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