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The Study on the CMP of Transparent Conductive ITO Thin Films
for the Organic Electro-Luminescence Display
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Abstract

The purpose of this paper is that the roughness(Rrms = 31A, Rp-v = 270A) of ITO thin film
deposited by sputtering method for OELD is improved to Rrms <10A, Rp-v <80A by chemical
mechanical polishing(CMP). First, ITO thin films are polished with a variety of consumables (Pads,
Slurries) to choose proper some for the roughness improvement and the CMP mechanism of ITO thin
films is demonstrated on the ground of the experiment results. Henceforth, the CMP characteristics
(Removal rate, Non-uniformity) of chosen consumables are evaluated according to processing conditions
(Polishing pressures, Table velocitics) and suitable conditions for ITO film CMP are selected. Finally,
the electrical and optical properties (Sheet resistance, Transmittance) of ITO thin films are investigated
to verify whether or not ITO thin film are still suitable for OELD after polished
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Table 1 The hardness of pads

Pad fC1400 | NHSI15A | Suba800 Subad00
| oUIeTE o vt
Hardness | 92(JIS-K) | 85(JIS-A) | 82(asker-c) | 61(asker-c)

Table 2 The properties of slurries

] ‘ Solid | Median Chemical
Slurries pH .

(wt%) | diameter(nm) | components
1LD1300 10.8 13 140 NH,;’
A-Silica 1] 15 NHy

NALCO2355| 10 4.5 50~70 | Na’
Ceria 10 1 L NHY
MSW2000 | 39 | 43 170 | Organic acid

J Acetic_acid

[ 15 ]

A-Alumina J 4.2

ITO Cross-Sect. (x50,000)

(a) SEM images

(b) AFM image
Fig. 1 The images of ITO surface afier sputtering
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Table 3 The ITO surface by dipring test

pH 10min | 20min | pH 10min | 20min
Raw | Clear | Clear 7 Unc ear|{Unclear

1 Clear | Clear 8 Unc car|Unclear
Clear | Clear 9 Unclear|{Unclear
Clear | Clear 10 {Unclear|Unclear
Clear |Unclear| 11 |Unclear|Unclear
Clear |{Unclear| 12 |Unclear|Unclear
Clear |Unclear| 13 |Unclear|Unclear

AN | (W

(a) Clear surface (b) Un:lear surface

Fig. 4 ITO surface by dipping test(SEM X 40000)

HRaw
B HCI
/MNH40H

Percent(%,
N
o

i
. B
(0] Sn In o) N Cl
Components

Fig. 5 Components of ITO surface by dipping tests
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(a) Raw ITO surface (b) RA : S6A
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Fig. 6 The ITO surface according to Removal
amount (X 50000)
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Fig. 7 The roughness of ITO film surface according

to removal amount by AFM(Using ILD1300)
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Fig. 8 The roughness of ITO film surface according
to removal amount by AFM(Using MSW2000)
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