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Abstract

The design rules are being more strict with requirement of operation speed and development of IC
industry. For this reason, required minimum line-width has been narrowed under sub-micron region.
As the length of minimum line-width is narrowed, local and global planarization are being prominent.
CMP(Chemical-Mechanical Polishing), one of the planarizarion technology, is a process which polishes
with the ascent of chemical reaction and relative velocity between pad and wafer without surface
defects. CMP is performed with a complex interaction among many factors, how CMP has an
interaction with such factors is not evident. Accordingly, the studies on this are still carrying out.
Therefore, an examination of the CMP phenomena and an accurate understanding of compositive
factors are urgently needed. In this paper, we will consider of the relations between the effects of
temperature which influences many factors having an effect on polishing results and the characteristics
of CMP in order to understand and estimate the influence of temperature. Then, through the interaction
of shown temperature and polishing result, we could expect to boost fundamental understanding on
complex CMP phenomena.
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Fig. 1. Schematic diagram of CMP equipment
and the Energy cycle for a particular
point on the pad during CMP process.
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Fig. 2. Schematic diagram for measurement of
temperature on pad.
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Table 1. Experimental condition.
Condition or Type
Pad 1C 1400™ (Hard/Soft stacked, Rodel)
Slurry  |ILD 1300™ (Rodel)
Pressure  |500g/cit
Velocity [Table and Head : 60 rpm

Workpiece (SiO,
TA-0510F (MINOLTA)
Range: -505C ~ 199.9C(0.1C_step)

IR Camera

4. o 2 9F

&8l Y ¥ 2550 e ¢ntg
L=g Wk A7ie dd

¥ AE Fig. 3 A Ui

Ag Ao 422301 AL2Q1Q3T)1y €9
& FESE AF, €98 HEFo) 100mY/min7t
Ale dutgel FH3 F7HE. 1007200ml/min
AtolollXe dASA KAHIL 200ml/mino] Foll =
duiggo] FoEA €t ojh ol F3; A2
g A A3 ¢4 AL Fig 49 #ol
a3 g 5 Joh

~@-— Slurry Temperature » 36T

[ o Slurry Tempersture = 13T
~<p— Slurry Temperature = 23T
r

k o _—
7

f=

e

o’ i L —
0 100 200 300 400

»

a

[
T

Normatized Removal Rate
w
T

+

)

Siurry Plow Rate {(mifmin)

Fig. 3. Normalized removal rate variation with
flow rate of slurry.
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Fig.4. Conceptual diagram of reaction energy or
removal rate as a function of flow rate
and low temperature of slurry.
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Fig.5. Conceptual diagram of reaction energy or
removal rate as a function of flow rate
and high temperature ‘of slurry.
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Fig.6. Pad temperature distribution and deviation
as slurry temperature.
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Fig. 7. WIWNU(Within wafer Non-Uniformity)
deviation as slurry temperature.
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