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Rnit non uniformity evaluation by materials and thickness of focus ring

Sung Ho Cha, Chin-Wook Chung
Hanyang University Electrical Engineering

Abstract - SF6 &NF3 chemistryZ AR&8l] W bitline
process Z7 ol 4 plasma confinement % gas & radical
o} flowell 43& n A+ focus ring AZH FAUEE
&l Rnit non uniformity 3 7FgHch,
LM E
SKF6 ¥NF3 Chemistry AH8-3lod W Bitline Process
Set-up dhalz} stg o} vrEa ukglk AE Az R
it} 8] NF3 Chemistry Baseline Z37ol14 Rnit
Non-uniformity 7 '-‘7}21 Ql3te] Set-upol SA| -
H} Hardware ModificationZ§ Bitline Recipe Tuning®
285199tk SF6 Chemistry Base %7l Plasma
Confinement ¥ Gas & Radical®} Flowel] 43&-& ol
¥ Focus Ringd AL 54 ol 2 Rnit
Non-uniformity & 3 7}go}.

22 £

2.1 WaferPreparation
Alglo) AL4-¥l Wafer=

tack® AHg-sh3A T

Prime Chip3} T3t Film S

SiaNd (Niride) : 2004
B W (Metal) G00A
B Barler Metal (TI/TIN): 404
8 S

<Fig.1> Wafer W Bit line 2/ Z+4A Profile

Sor 18mm

<Fig.2> Focus Ring +%

22 APy
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» Recipe

W M/E : 5mT/700Ws/120Wh/30SF6/30N2/40C12/10/20
HeTorr/407(E)/40/40T(W/L)/EOP(30")

W O/E : 5mT/700Ws/120Wb/30SF6/70N2/0C12/10/20 H
eTorr/401 (E)/40/40T(W/L)/30% O/E

BM M/E : 10mT/750Ws/120Wb/20C12/50N2/30Ar/10/20
HeT'orr/40T(E)Y/40/40T(W/L)/ EOP(15")+100% O/E

W Bitline Process Target Spec.

» Etch Rate : > 2000 min/i

» Hardmask CD Bias/CD : <0.015um, >0.09um{(90nm)
» Rnit : 12004 ~ 14004

» Rnit Non-uniformity (Range) : < 5% (2004)
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) Fig 1. Ceramic Focus Ring & Thickness (5mm)

: 23824/min( E/R), 5.1%(uniformity)
» Fig 2. Ceramic Focus Ring & Thickness (18mm)

: 26484/min (E/R), 5.0%(uniformity)
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) Fig 3. Quartz Focus Ring & Thickness (5mm)
: 26044/min (E/R), 6.1%(uniformity)

) Fig 4. Quartz Focus Ring & Thickness (18mm)
: 26184/min (E/R), 2.6%(uniformity)
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#1. Ceramic Focus Ring (5mm)
e

Rnit : 1276A | Rnit : 14394 | Cell CD : 8nm
#2. Ceramic_ Focus ng (18mm)
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] #3. Quartz Focus Ring (5mm)
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<Tuning 23 >
W M/E step : 30N2/40C12 #t& 7HAA)719A] test
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» Focus Ring Material : Ceramic (AI203)

» Focus Ring Thickness : 18mm

» 3 Recipe (RCP)

W M/E: 5mT/700Ws/120Wh/30SF6/30N2/40C12/10/20
HeTorr/40T(E)/40/40T(W/LY/EOP(C™ 30M

W O/E : 5mT/700Ws/120Wb/30SF6/70N2/0C12/10/20

HeTorr/40T(E)/40/400(W/L)/30% O/E
BM M/E10mT/750Ws/120Wh/20C12/50N2/30A1/10/20
HeTorr/40T(E)/40/40T(W/L)/EOP("15"}+100% O/E

Tachyon W Bitline Process Performance @ Lab

» Etch Rate : 1862min/a,

» Hardmask CD Bias/CD : <0.012um, >0.093um(93nm)
P Rnit © 7 1259 4

» Rnit Non-uniformity (Range) :
» No Top Defect

< 3.1% (1004)

ZAEHOZ SF6 Chemistry Baseline® 2 A€ zgo|
Spec.©l Rnit, FICD, Profile Rnit Non-uniformity, 28
il No Top Defect %% 24¢ w&siich 289y 2
#5]3 A+ Deviced) WE W EOP Timed W3l ¢
&ta] Rnit Target®] *ol& fd&tch & EOP Time
o} #tolA] Rnit Targete] ¥A Yebst#=dl, o]+ Open
Areac] W& W A7}e] Macro-loading @422 Al89
T:} “%EV'? Rnit Targetd @27 fsiAy W Etch 2

& EOP & 30% O/E 2uth: Just Time & 30% O/E
.%Zjﬁ.i WA A Rasof gy

- 21585 -~



