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Abstract

Chemical mechanical polishing(CMP) allows the planarization of wafers with two or more materials.

There are many elements such as slurry, polishing pad, process parameters and conditioning in CMP
process. Especially, polishing pad is considered as one of the most important consumables because this
affects its performances such as WIWNU(within wafer non-uniformity) and MRR(material removal
rate). In polishing pad, grooves and pores on its surface affect distribution of slurry, flow and profile
of MRR on wafer. A subject of this investigation is to apply CMP for planarization of shallow trench
isolation structure using microstructure(MS) pad. MS pad is designed to have uniform structure on its
surface and manufactured by micro-molding technology. And then STI CMP performances such as
pattern selectivity, erosion and corner rounding are evaluated.
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Fig. 1.
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Table 1. Experimental conditions.
Variables Conditons
Polisher POLI-400
Slurry STARPLANAR (Samsung
Cheil Industries Inc.)
Flow rate 100 cc/mip
Pressure 500 g/cm’

Velocity Head: 60 rpm, Table: 60 rpm
Polishing 1 min, 0, 25, 50, 75 %
time over-polishing

Wafer STI patterned wafer (SKW3-2)
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Fig. 4. STI patterned wafer structure.

32 MY Zap o

321 g4 MeiH] 4

IC 1400 K-groove =9 MS sj=9] |
o 3 HE A gig dd 9AE 19
Etligith IC 1400 K-groove =9t MS @
AEPE F A EF dwbgoz oabE
¥ Hd A7t 25 D29 IAvst S
AL ¢ F U AT MS H=E A4
o IC 1400 K-groove H=S A& A9nr)
A AX o we o DAt vny A
FAES ¢ F vk HE Zo e o v
Ao g AFA B3k e g3 g

s o

NRT

_?L

Ho rlr 2% e TR

.,d
o

relative height = 5466 + 2.22 - pattern pitch
(IC1400 pad)
= 5507 + 1.32 - pattern pitch

(Microstructure pad)

relative height



J. of KIEEME(in Korean), Vol. 21, No. 3, March 2008.

7000
—m—|C1400_60sec
<[ 6500 —o-— MS_60sec =
- a—
E” €000 |- u{ oﬁ{_#wﬁ.ﬂdr—““
2 5500 |- /)
s = of
@ sooof @
4500 - . L L L L
0 100 200 300 400 500
pitch, um
ag 5. #Y X mE ga v
Fig. 5. Comparison of step height with pattern
pitch.

A% A" WA hE P4 Hgu SHe »
449 712712 Mag F 9o, MS HEE o
83 STI CMPol A i I |0 g g g
7} 68 % AE Ao yewth A4 IC 1400
K-groove == AZE MS #l=9 AEAAE
o] H]&=3A|RE, HEo WY o3 H= T

E7159] 9 ]4 e ] S ol 7tA Fol Al
AZF ol FAAA H7| Wi Ao @7t =4
Yebstth w3k IC 1400 K-groove =9 E7]7}F
e o] 7pgaty FEG HJEFS7] g e &

g 77 AEe 8 o wad AA=) Y
Aoz wordEy

Anpst Zhzhe] 3
& Ak Ant A 75

/ Foh Awp AlZE F, 1400 K-groove zH=9
A$ 227%, MS -‘H——’} $- 280% <l ¥ 4
5 v WAtk 75 %9 TJr‘:P Awul Akl MS
=7} IC 1400 K-groove M= Rt} 53% 71 o]
= vhEY 259 W F olF ARV YEY]

AAe whaE A We Azl N2 2]
uj o] o}
MS AEE A48T A% B4 999 Ay §3

of i HHHAY
e B3 g4

1400 K-groove =

A o 2Hde] I
Hol g E MS H=
%‘Tﬂ jé% SHA dvtd FEAE B F
O]L IC 1400 K-groove =9 ZA$ #H=
ETES 57150 dde sHgtel ¢ s
of AH HFst EIad dvtE dod)
o] dojut= dgolet Ak

A
B

N oHr RBoxo

2 of
i1

206

50um patter n pitch. 1C 1400
200 %—hh;—

step height, nm

o 50 100 150

position, um

(a) 50 m pitch, IC 1400 K-groove pad

50um pattern Eilch. MS Eatl I
200

150 |

step height, nm

150 |

-200
o 20 40 60 a0 100 120 140

position, um

(b) 50 sm pitch, MS pad

100um B:mem |)i'(:hi 1C 1400 I
200

step height, nm

position, um

(c) 100 gm pitch, IC 1400 K-groove pad

100um Ha"em |)i|ch. S H.m I
200

step height, nm

50 100 150 200

position, um

(d) 100 gm pitch, MS pad

a8 6. 52 A =24 9 ged d4
Fig. 6. Erosion and rounding phenomena at
active region in STIL



2 A STI CMP 349 AREH = IC 1400
K-groove =9 34 ®d 540 @& &
AdE AAF7] A vlej]az 9 €S
&3t AFEF WA YAHAEE FHd ddF
uA FERES HAE MS #H=

MS =9 ¥¥H +xR+= 7Y M E &

[11 K. Y. Chju, J. L. Moll, and J. Manolio, "A
bird’s beak free local oxidation technology
feasible for VLSI circuits fabrication”, IEEE
Trans. Electron Devices, Vol. ED-29, p. 536,
1982.

207

A7 AR 588 =gA, A21A A3S, 2008 3¢

[2] R. Tian, X. Tang, and D. F. Wong, "Dummy
Feature Placement for Chemical-mechanical
Polishing Uniformity in a Shallow Trench
Isolation Process”, International Symposium

on Physical Design Proc., Sonoma, California,

p. 118, 2001.

S. Konstantin, "CMP dishing effects in shallow

trench isolation”, Solid State Technology,

Vol. 40, No. 7, 1997.

V. H. Nguyen, R. Daamen, H. van
Kranenburg, P. van der Velden, and P. H.
"A physical dishing
during metal CMP”, Journal of the
Electrochemical Society, Vol. 150, No. 11, p.
639, 2003.

(3]

(4]

Woerlee, model for

[5] w718, A4S, wdd, A, @y, 4
%, COMP A= 2o mE Asu 2Eds
(WIWNU)Ol 98 77, 7144588

[6] S. I. Chung, Y. G. Im, H. Y. Kim, H. D.
Jeong, and D. A. Dornfeld, "Evaluation of
micro-reflication technology using silicone
rubber molds and its applications”, International
Journal of Machine Tools & Manufacture,
Vol. 43, p. 1337, 2003.

J. Y. Choi, H. Y. Kim, J. H Park, S. L
Chung, H. D. Jeong, and M. Kinoshita, "A

study on

[7]
the manufacture of the next
generation CMP pad with uniform shape
using micro-molding method”, Key Engineering
Materials, Vol. 257-258, p. 413, 2004.



