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A Study of End Point Detection Measurement for STI-CMP Applications
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Abstract

In this study, the improved throughput and stability in device fabrication could be obtained by
applying CMP process to STI structure in 0.18 um semiconductor device. To employ the CMP process
in STI structure, the Reverse Moat Process used to be added after STI Fill, as a result, the process
became more complex and the defect were seriously increased than they had been. Removal rate of
each thin film in STI CMP was not uniform, so, the device must have been affected. That is, in case
of excessive CMP, the damage on the active area was occurred, and in the case of insufficient CMP

nitride remaining was happened on that area. Both of them deteriorated device characteristics. As a

solution to these problems, the development of shury having high removal rate and high oxide to

nitride selectivity has been studied. The process using this slurry

afford low

defect levels,

improved

yield, and a simplified process flow. In this study, we evaluated the 'High Selectivity Slurry’ to do a
global planarization without reverse moat step, and also we evaluated EPD(End Point Detection) system
with which ‘in-situ end point detection’ is possible.

Key Words : EDP (End Pointy Detection), STI{(Shallow Trench isolation), Reverse moat process,
CMP{Chemical mechanical polishing), Platen, HSS(High selective slurry)
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Table 1. EPD processing condition without

reverse moat pattern processing.

Speed(rpm)
(pei) Platen | Camer
Phasel 30 7145 % 50
Phase? 5 01 % 50
Phase} 30 T 145 % 50
Phass{ 5 00 % 50
Phaseb 30 7148 % 50

» DF : DOWN FORCE, BP : BACK-PRESSURE

Polish
Time

OF | 8P

(=) Others
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Rate:Smm/sec
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Fig. 15. Extraction of signal from carrier state

without phase section.

E \! l'ﬂf Start3rd  ©
! !\ | [ Condition. X
g | ‘ (%) Sweep .
LR ®
[ ! 1\ ¥
1
‘w— /—“h‘} \[
! — A . No Down
l 1/\ o / | Force
i uuwﬂ \\Lrgf"J / / \ SI Lst
i “ ! Co;giti:n
i| | " Sweep (T)
1 & ! \Startlst /\Endard
” ! C;’“d"““ Start Down Force, 2nd @ Condition
[' I f ! weer Condiion Sweep Sweep
i ] - 020 et | e 120t | 0z B2 (UES 105% ‘
T 13, Aol gelA ¥ TEE B3 4 2% a2 16 =e Aeue] 22 UE 489 STI
Fig. 13. Extraction of signal from carrier state CMP &x2 @dnp Azhel whE Antd
with phase section. Az sk
Fig. 16. Variation of platen signal as a function
A ; of polishing time in HSS STI CMP
§ »
/ \\ 5 processing.
- |
! \ i
M/\J - | a7 162 we A=Y g HEY STI
U i CMP #749 ¢l A7) M Avjd A3 HEE
! R LR CIE L
]
: 24 74 dunkg g slolse) $AE e ¥
2 E 20 Yeich 2@ 16904 dvkE 632 s 9
|| o)¥l¥ EWX 3500A, CMP F7 7600A°}: STI
. . . : e CMPH =4 2 2= 4500Aclc 632 dolme
- ",?fL, uzan 1:00 _ __1:2D0 1:10
AR #Y Wael dlslel HF A5 Ase] 0t
" 14 ek el A e glel A F 2 dolde dst AHE &+ AUk O Aol
Fig. 14. Extraction of signal from platen state A elul EA A|zbo] 2724w, @& 43 ARt
without phase section. 4 Azte] 182d W, @& doellA dul T A
Zbol 14xY 1), @ 45elA dnt FH Az 24

181



J. KIEEME Vol. 14, No. 3, March 2001

24 W), @F Aut FY AA) BEdAd dot F
g ABE GEdTh Ag5IA dnt 33 Azl

=
1429 W Azore] dgwol ekw] Aga,

2} 3}
Aol A dup Fa AlE7) 2429 wE HEZQ
Begrt FHEg Ank 4 o A (edge) Foll A
E 95%olAte] Abskere] AAHHCE I 16004 =
o XZo] RS AFE Holx oy P YT
3 A3E 98 5 JAT dEH o2 A 54 4
o FRHe FESFoen, HAsde Argvs
100%0°14 $kEsiA FAe Fx, HEd = vt
AZFE Fo A4S 42 AU

e ol FA.

Table 2. Thickness of polished pattern wafer
as a function of polishing time in HSS
STI CMP process.

Denge Feld Area Large Moat
Descripion Remerks
O, Mean | Range | Nimde Dz onMit
@ Stop Pohsh at 2758¢s of PHASEL 5912 30 2281 | 4508
@ Stop Polish at 18secs of PHASES 5710 3% 2Ny | 2578
@ Stop Polish at 14secs of PHASES 5308 i 228 | 118 | 9points
® Stop Polish at 18secs of FHASES 5168 4 /e | U | Average
® Stop Polish at 24secs of PHASES 4914 583 2186 ¥7
® Stop Polich at Edge of Bnd Point Signal | 4836 9% 2064 0

]

Descripaon Andlysis Results Remarks
@ Stop Polish at 14secs of PHASES 15t Starting to Polish into Nimde in Some Ard
® Stop Polish at 18secs of PHASES Rechead Plananzation Locally
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