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A Study on the Reliability and Reproducibility of STI CMP process
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Abstract

Recently,

STI(Shallow Trench Isolation) process

has attracted attention for high density of

semiconductor device as a essential isolation technology. Without applying the conventional complex
reverse moat process, CMP(Chemical Mechanical Polishing) has established the process simplification.
However, STI-CMP process have various defects such as nitride residue, torn oxide defect, damage of
silicon active region, etc. To solve this problem, in this paper, we discussed to determine the control
limit of process, which can entirely remove oxide on nitride from the moat area of high density as
reducing the damage of moat area and minimizing dishing effect in the large field area. We, also,

evaluated the reliability and reproducibility of STI-CMP process through the optimal process conditions.
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Fig. 1. Fabrication sequence of STI pattern

sample wafer.
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Fig. 2. Field oxide and Nitride thickness as a
function of polishing time.
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Fig. 3. Field oxide thickness as a function of
polishing time.

A@dd viEME od dA¥gdAst FYsigent
&N g A= 759 80xA dulE dHw
golme] Fztgto] Fo} A:, F WA doid 9
o]# o] 90z 9} Avut AlZbel M moat &4Fe] LAIBISE
th. Moat &7°] TAste T4 99 H@g 3991
A, He "= AL g 3498402 249 &
FHE HHE 4000A94, 281 g W= dyg
Age] FA#RS EWX Holel HA 3500A0]4L
Holol dttm WerE Qo).

l ~@—Dense Oxide Mean ~#&-Dense Oxide Max ~{3- Dense Oxide Mrn“

§

g

8

Oxide Thickness (A

o

1 2 3 4 5 -3 7 8 9 10 H 12 13 14 15 18

Run Wafer Number

29 4. Run #oly Fof dig Astet FAY B,
Fig. 4. Run wafer number vs. oxide thickness .

a9 49 5= 54 WIE wisy] g AYg
2%z 2z Aoyl 1YY Aol o I A
o3} gstet T WEE depd Aol

vkt PPl ek ANHA AHY TAE 37
7t AEE Bgou SUEE gl BE 400
A o FA-239 HL FA) oz o}

_.27_



—~—Dense Nitride Max

[[—@—Dense Nirnde Mean

~}-Dense Nitride Min_|

3
g8

8
'
.
'
'
'
'
'
;
;
'
‘
;
.
'
:
;
;
:
;
.

Nitride Thickness (A
N
8

3
8

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 1B
Run Wafer Number

¥ 5. Run flol® ol tid Fsty FA9 #A.
Fig. 5. Run wafer number vs. nitride thickness.

a2y EPD A2dE &8 FF o doH
el FA dsts o #we] £9 F Sl 9 ¢

24 %47 7158 202 429

4.4 E

B A¥E 23 moat W= 2 AdgA A3
o 9o Aztehe 9438 AADL, e B= Y
dAe A aRE HA3E 0, moat E4F e
Adto] FAsA FETE FTH Aoy HHYE AAF
e Ao - Fads & F Uitk Az =
o]l F& F e FA 499 FHe HF 5000
Aol 5300A7MA 2 HEEHU £ Moat &40]
Qg e T4 999 sede HE 400047
A, 28z We E= A3 gy FAgL EAD
2 Zold HA 3500A0ldE HAGES & F 9
Rk o9k e A#E A, post CMP 749
Ho ZE g 45004, 4 st +/-500A0°] H
o, 243 x99 H-& 5300A A Bals
ojzlel grk zEx, WE FBE Ao A Arzte
FAE EWA ol 3500AHTHE Aok gL F
2502 £ doh FdAztez AL AYF A
29 dold WY FA WED FAH APAA 9D
AY Age g JA3E Z2E o T4
27} 400A 01 HE Al HUTt

i3 28
[1] J. Jui, et al., "Scaling limitation of submicron
LOCOS technology,” Tech. Dig. IEDM, p.392,

1985.
[21 S. Nag and a. Chatterjee, “Shallow trench

(3]

(4]

(5]

(6]

[7]

_.28_

isolation for sub-0.25-ux#m IC technologies,
Solid State Technolohy,” pp.129-136, 1997.

K. Smekalin, "CMP dishing effets in shallow
trench isolation,” Solid State Technology,
pp.187-194, 1997.

A8, ARG, DAL, ol -4, o|7E, AT,
“STI-CMP TA°lAM Torn Oxide A¥ A
g A7) ANARAEEE =84, Vol 14,
No. 1, pp.1-5, 2001.

Y. J. Seo, S. W. Park, S. Y. Jeong, W. S.
Choi, S. Y. Kim, "Slurry
contaminations on different silicate oxides by
as—deposited and post-CMP cleaning,” CMP -
MIC Conf., pp. 287-289, March 7-9, 2001.

Y. J. Seo. C. B. Kim, S. Y. Kim, "A study on
removal rate control of oxide CMP(chemical
mechanical polishing) process,” CMP-MIC Conf.,,
pp.527-530, March 7-9, 2001.

S. Y Kim, Y. J. Seo, T. H. Kim, W. S. Lee,
C. I. Kim, E. G. Chang, “An optimized nitride
residue phenomena of shallow trench isolation
(STI) process by chemical mechanical polishing

(CMP),” TUMRS-ICEM-98, Aug. 24, p.468, 1998.

induced metallic



