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Chemical Mechanical Polishing Characteristics of CdTe Thin Films for Application
to Large—area Thin Film Solar Cell
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Abstract - Cadmium telluride (CdTe) is one of the most attractive photovoltaic materials due to its low cost, high
efficiency and stable performance in physical, optical and electronic properties. Few researches on the influences of
uniform surface on the photovoltaic characteristics in large-area CdTe solar cell were not reported. As the preceding
study of the effects of thickness-uniformity on the photovoltaic characteristics for the large-area CdTe thin film solar
cell, chemical mechanical polishing (CMP) process was investigated for an enhancement of thickness-uniformity. Removal
rate of CdTe thin film was 3160 nm/min of the maximum value at the 200 gf/cr’ of down force (pressure) and 60 rpm
of table speed (velocity). The removal rate of CdTe thin film was more affected by the down force than the table speed

which is the two main factors directly influencing on the removal rate in CMP process.

RMS roughness and

peak-to-valley roughness of CdTe thin film after CMP process were improved to 96.68% and 85.55%, respectively. The
optimum process condition was estimated by 100 gf/cr of down force and 60 rpm of table speed with the consideration
of good removal uniformity about 5.0% as well as excellent surface roughness for the large-area CdTe solar cell.
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1 Removal rate of CdTe thin film polished with
changes of pressure and velocity.

ul Velocity
: --A-- 60 [rpm]
12} —e— 40 [rpm]
Iy F —u— 20 [rpm]
= 10} -
2 | &
5 ]
5 °T v A
c I Ttk e
2 4 e
2k
0 T T T
100 200 300
Pressure [gficm’]
a2 o U &5 Hato o/F CdTe ®f2tol odof v|F
ol =

Fig. 2 Non-Uniformity of CdTe thin fim polished with
changes of pressure and velocity.
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Fig. 3 RMS surface roughness (Rms) of CdTe thin film
polished with changes of pressure and velocity.
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Fig. 4 Peak-to-valley surface roughness (Ro-) of CdTe thin
film polished with changes of pressure and velocity.
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Fig. 5 AFM 3x3 um 3D images of (a) non-polished
(as-deposited) sample and polished smaples with
100 gtlem® of down force and (b) 40 and (c) 60
rpm, respectively.

0 rpmel
= 244 A9 3160 nm/ming YERRNA D, SEHEG
Ao HE & JEFE Ve AoZ ZAEUG. B8 7]

< FyE olF CdTe e Rt HU
NAHAL, Rpv®l BFAE Ho) 8555%71A
MdET dvt Fd= 50% g wEee 29 A4
71 B0l 43 100 gf/ardl A 60 rppme £= 2
A CdTe HY AA H&& g H™ 348 =4

fr}

CHet® sfer efQMA| MBS 98 CoTe #ote| Sat&y|AHeiol B

== =HAH S

i

Trans. KIEE. Vol. 58, No. 6, JUN, 2009

]
K

= @

[1] 2238 x93, 1%84, ol%, XNdE, “Ha& HY
AX e AEHR" AV|AAAR, Vol 8 No. 3, pp.
362-371, 1995.

(2] AAs), o]FA, “B2AEA AE HEHA 7 F

7 A7 AAAR, Vol. 20, No. 4, pp. 39-46, 2007.

SRS, B4Y, 2748, Suresh Dhungel, o1E4], “A

B2 kA FHAdAG g A7, WA=

B2 ANEA L] EEC, Vol. 53, No. 4, pp. 187-191,

(3]

[4] &A4F, " gFdx 7t 83, dxd718%
3, AN A E2A L g3 A, pp. 189-210, 2001

(5] %%, Kumar Dhungel, | ¥4, “H¥H=x] &&& 9
% PECVD 22 & Az 2 3 4x7 AH5",
FA7 T =R A7 B &S EC, Vol 55, No. 12,
pp. 565-569, 2006.

6] 415, ¢rle), &2 &, “EE 4 gY¥dA 7eF
g A7) AAAQR, Vol 19, No. 7, pp. 29-38, 2006.

(7] ol A&, ol34g, S&H “BE =3 wE CdS @

! CdS/CdTe B4AA 54, datargs=iA 47

S EEEC, Vol 48, No. 8, pp. 563-569, 1999.

g S, 4wy CdTe HEAA", A7VHAA

Vol. 11, No. 8, pp. 60-64, 1998.

= [e]
o192, BEA, HAE, 058

Olﬂ o,

(8]

191 , A8 A, &

3 BAA e A we 4 54 A7, &

AR s FAERH=ER, pp, 189-191,
2005.

(10] BAS, AaF, A&, ol 541, "dgA € kA A
7}% B3 Nickel CMP 54 AMA A7, A7|dA4A4%
83 =%, Vol. 18, No. 7, pp. 605-609, 2005.

[11] Aex, a3 B4 olFd, o4, “ad4 Hu
2 A#MAE S Vertical Sidewal Patterninge 93t
BTO ¥gte] CMP 547, detdr s =g d71%
A LgREC, Vol 55, No. 3, pp. 116-121, 2006.

[12] o)A, FAE, olF%, o1&, 451, FAFE o=

A f2dy gEe wE dYdaAE CdTe #e +

%7, 38y B4 ATAV ARG, FASsY
3 =4, pp. 101-102, 2005.

[13] A4, o1H, AAE, A5, 23a, “~HE Yol 9
& CdTewte Az Z7Ao] CdTe/CdS BIEAA Y 54
o "HE 9, AVlARARTH=EA, Vol 10,
No. 9, pp. 930-937, 1997.

[14] Nam-Hoon Kim, Sang-Hun Shin, Pil-Ju Ko,
Woo-Sun Lee, "Chemical mechanical polishing

o
o il

off of

F

Hodd B AN e

2 op 2

i

characteristics in (Bi,La)Ti3012 damascene process
for high-density ferroelectric memories”, Thin Solid
Films, Vol. 515, pp. 6456-6459, 2007.

[15] Nam-Hoon Kim, Min-Ho Choi, Sang-Yong Kim,
Eui-Goo Chang, "Design of experiment (DOE)
method considering interaction effect of process
parameters for optimization of copper chemical

1149



Mosts= 2% 58W 63 20094 68

mechanical polishing (CMP) process,” Microelectronic
Engineering, Vol. 83, Issue 3, pp. 506-512, 2006.

[16] F. W. Preston, "The theory and design of plate
glass polishing machines”, J. Soc. Glass Technol,
Vol. 11, pp. 214-256, 1927,

[17] ]J. Hernandez, P. Wrschka, Y. Hsu, T.-S. Kuan, G.
S. Qehrlein, H. J. Sun, D. A. Hansen, ]J. King, M. A.
Fury, "Chemical Mechanical Polishing of Al and
Si02 Thin Films: The Role of Consumables,” Journal
of The Electrochemical Society, Vol. 146, Issue 12,
pp. 4647-4653, 1999.

[18] D. R. Evans, Chemical-Mechanical Planarization of
Semiconductor Materials, 1st Edition, Heidelberg:
Springer-Verlag, 2004.

% HE (KB
1960 79 1994, 1996y EHUiEm
AANZFEn 9. 2006 Aduste o
HdEgd ANFEE 9@ A
20093 ZAdistw dwtgistd WA
3 waAlabg £E. 1986~1994d 9=
E2HEF) Uy A4, 19948~
A PR EAVEES Aot Bus
Tel @ 017-650-0371
Fax @ 063-540-7795
E-mail : yjtl216@hanmail.net

A A E (h @ E)
1976 8€ 2594, 2000 Addigta
A7FEH £, 20048 T o
gy A"AEsd EHEFEHAD.
20073 2Adign g A EE
shosabd SR
Tel : 062-230-7864
Fax @ 062-232-8544
E-mail : shinsh@chosun.ac.kr

1150

of £ M (X B H)

19529 19 23¢ Al 19749 A e
Arlges £4. 19783 2AdgR O
gatd ArjFea EU(F AL, 1984
W FQEta dutEgd Ar|Esn £
A(F8hdkA}), 1982~1983d University of
Massachusetts IBRD &4, 1989~
1990 Purdue University Post-Doc, 19923 %7234
g MPAATFY, 1998~200003 FAWEtm AL
Z2AFA%, 20000 FEANANARGY IR ETI
220003 FEAVNAAA RS FHFRAFAEE, 2001~
2003 &AGER ATHA, 200420054 University of
California Santa Barbara m@:4, 2008\ UjeH717]8H3]
FEAGAAT, 19789 ~AA FANEGE AU FEH we
Tel : 062-230-7024

Fax © 062-232-9218

E-mail : wslee@chosun.ac.kr



