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KIRWHE (K2 gm: METHODS AND APPARATUS FOR IMPROVING )
| MICROLOADING WHILE ETCHING A SUBSTRATE

A method for improving microloading of a substrate to be etched in a plasma processing

chamber. The substrate is etched with a first etchant to form trenches having a given trench
width. The plasma processing chamber has a first power supply configured to energize a first
electrode of the chamber and a second power supply configured to energize a second electrode of
the chamber. The method includes obtaining a first data set among a plurality of data sets
correlating power ratios of the first power supply and the second power supply with
microloading percentages for the first etchant for different trench widths. The first data set
correlates the power ratios with the microloading percentages for a first trench width. The first
trench width approximates the given trench width as closely as possible. The method also
includes extrapolating a second data set from the first data set. The second data set correlates the
power ratios with the microloading percentages for the given trench width. There is also
included ascertaining a power ratio of the power ratios of the second data set that yields a desired
level of mjcroloadi‘ng. Additionaily, there is included setting a first setting of one of the first
power supply and the second power supply in accordance with the power ratio to achieve the

desired level of microloading.

AMGER LB BB FAEA (CNS ) MU ( 210X 297A% ) - 2 -

( BEdml e s B o A Bobsk b )

3

N




447038

AS

B5

llllllllllllllllll e e —————— —
(45 -ad S AREVE Y A T e e e b BE )

"

=g =

W -

¢ W

S = 4

i

K3k R 7 BB SRR (CNS ) AdBLAE (210X 2970 ) —2- 1

PR Ao | T U &R



1

T fi

g
A

22D SH O ER B H O R I i ol o

- 447038

# F<C Fo B ErESESEE

N FHEANRE
MrAF=| %87 110406 5%%HHHH
s B E ORI @B & E R
| EE9O0ESHEE

Il " ERAUSBEBE-SREEETTHIANEELZ
MBE LA  ZEEU-F - HaGaAUPERERS
B

ETEEEENERE FENEE=zEESR -5 — 5 iE
EREKEBEUEREZEZEL-E—EH R EF— 5 _8 H it
ZHFEE

o HRGERBUEEZE, 5 -8 &
SYE—BNEERE B N EEZS TG B K
HYE - MABEATANEEEE s MaEBR T S 2 H
GHAEMARZSHOBBEAT B85 -8EL %8
— BB R T B — @%% THMERTH
LY MHEWNG HE - BMEEEBETHENBEENZRE
e
E—TERFBECHARATZESE — KB M+
TEBABEE T 2 — 8 08
METH N RELTHAERES — REE S &
ARSE —BABE S AR AEEE - %5
BB E G B A B E A MA B B
MEZH IRE L EZ S —RBRAR  KBEZH IR
&m’%ﬁﬁﬁ—%ﬁ&%@%:%ﬁﬁ%%%“@%—
BE NEELES - BABMMMEEE T R EE
A Bk T

E
5

ﬁﬂa»
[l

AR REBA BB RAEE (CNS)A4 RHE (210 % 297 %) -1 -

(om0 el T (Y B e B ¥ )



44703 g

BT P TF oD oaR B HOme 3 s X a4 o 98 3 D

N FHEEA R E
2 MHEFEAMEEE LEZFE > EF 0 ZSHY

gAEME LUEEZCZHREHOERHRKER -

3 MEBHMEES | EL A EH o %58
BEE UEECE® I@ SIS N &S — B e

ArAENEBEEEECHMER G b2 —Ef 8%

A MEHEAEES 2 FE o
EHE&RE > E~FSHESTREZFE —HHHEHR
ITHENE_EE_KE UESZECERD I ATE
ELEREESN -

5  WHFHENEERSRE | B2 AE Hbh > ZEERE
REXTE—ESBEFZEE -

6  WHFEMNBES | BZHE Ef - ZERRE
HER-—BREMcEREZHEE -

T O WHEFENBEE LIEZAE 0 EF 0 XE—
ZiMBmE T Cl::RBCl: BFE_aABEsT
Cl:RCHEF3 -

8 WHFBHMNHEER | HZHE  EF - ZEER
WEARALEREREBEE -

9 . " ERUBRREBEE—FHR EF A EEZ
MadEdksAE ZEEUN - -t B URRERS
CEMRENEN RERRHEEEREARE —F —8 7 4tE
EfREBEUEHEZEL B —&BEH KNBEHF -8 1 #
B HEEEBEULRBEZEZ B _88  ZAKEET

BZE - @ D HERSE —§ N EEZH WS L - #

?&il: St
|
|
X

&

de?"

J.Il

AMSERLGM P BB EARE (CNS)AL AAE (210 %297 2K ) -2

(S S B e i (B e I O )

. R .
i

3 ! .

et EEEEEE

> -



44703 g

BT T SR P B RO I e B g ot S B

N FHEEA R E
REE-BAHEAFATANBEEAEZIHMEBR T S 2 M

WEEMEZSHOBBET  BR -5 —HEE 5
CHBEAFREH AWML EEE —RENEE T RART S
HZHEME H5-BHAERETROBENZGE
WEEE

SEE-HBEEAER-E_BEE BB _HEES
GEHNBHE L EE TS TENELE SRR T 5 k24
ol R

EE-—TIERFEEZHARKFE 2 E _HEET
CEBNRAEL P B OB EL R

ERYHNBEILERESE - I EEEE =8 5 ®
By —MW—%5—RE USREFEEZME®HKE -

10 MHAFEANBES)OEBZ Hik B 5K
CHBE UEELISHENERET -

11 HEFHEAEESIEZ A 5 Z5K
CHESE LBEELZDARMELEEREEE — 6B
B FRAM BN EECHMARET AL —EHBRAET -

12 HWeEFEFMGEEEIEZ e HF o ZE—
EMEAEREANULM EBNEE L —BEFEE %5
BRAREEE LHAURRELE —BBEANE — MRz
P - BAEEBRE T YO HFAE XS —
R R

13 . MEHEAMGEESE 9 BEZ Fik o Lo

REMBRE & PHESFTEREZSE B 7HEESE

M
B
|

Ll

AR RE B ¢ BB AR (CNS)AY A (210 x 297 2% ) -3-

(- sl i {eb e o N B o2 B o 3y )



447038

a2 P Ok B 1w 0 R i o 0 N

N FEHFAEE
MAOHENE-EBE _RE LERZIZZEBDH I AE

HE LREEN -

14 HWHFFENEEEIEZHE  Hf » ZEHE
FRARERTE—SBESRZHHE - :

15 WHEFEMNBEE ORI AE  Hf » ZEHE
EHEFR-RBRERSEREEZE -

16 MWMEFENEBEEOOEZIHE > Hd o
FHEAUERERBERE -

17 . —EBERANAE#HEBEHREEZETPHIAOEE
LHMAEBRZTE FEELN-ZFS-#ABMAUEXRKESR
FEBRREERNEN ﬁ%éﬁiﬁﬁiﬁiﬁﬂﬁ——%-—ﬁﬁﬁﬁ%%
CEREEBEMLANERZEL BT —ER O OKEF-FZH T
HE EREBEUAEEZEL " FB_8E8H  ZHTEEBET

i!éll

i E

il
i&l":
R
&

NEEEE B AOEEZEH N WL B
BB -—mAB A AR EEEE S RARE S b2
WHEEMBRZSBOEBRET BB —F —HBE %5
—BBARES IRELARE BN EEIREABT S
HZEERG B —BNAEREETRNETN G E
A |

G ERE - BUEEREA BN EE MG A

BEA T B

MEZF —HEEIE -HERM  Z58E —-HEHEZE
F—WMEAEESAKTHE - - W EILOMEEIR®R &5 —

AR AWA P EBEELEE (CNSIAL ARG (2102297 2% ) -4 -

(st o e e o (Y BN AR IR e )

4




i S

EDF P H o e B

C FHFAHRE

BB AR

bt o d 8 1
CREE SN EELRELE —

BENMEE

19
TRENHRE  E-FHEETH
“EHOHEENEMEBE_HE UEEEZE
@%%’I’J:%IEIEE’J

20 . WMmHEF

HEHEEZR—BERSBEHREE = -

By 07 FE B

H@az rTANEBENEECHART 2tz —

IR ENMEESE 1 TEZAFE

St Feie
&ZE—

K SR ST S

)

[

NHEZ - -—F-BT LERFEEZHEHRKE -
18 WMEFENHEERE 1 THZFE Hd o 5%
g BEEME LX?’ETEEZpx%ﬁﬁ?ﬂjttﬁ“]‘ﬁ’\{\ﬁﬁ—é@%

e AR KRR

K 258
By 7 FEEH
< E R E K

HHEESE | 7T ESFE Ko 3 S

FEGRREMA FBE TR (CNS)AL A5 (210 % 297 2% ) -5-

— e . ——— AL e — — — — A irrw m—— - wom ww—

S

(- 309 e i i ol B O B i B3 ey )

.
N
—

) ‘ P
o e e S A Gt Ak TR mEm M e . S B v S — s wovm

..._____.___.‘ﬂ_"t-__..__...__. %‘ﬁ; .




14703 8 | |
@7}/9d9*é

i —
§

\\m\’ f
// /

& 1 -

‘\'_/



447038

20

/ ‘ / 204 (a)
_ e
C\,
~_b
( v
§ {
B 2
202 (b)
/ / 204 (b)
A Y
c ~b
NI P
’ \ 4 (
) )
v

5 3



447038

305

300

RF1

320

RF2

303
é
302
: I 1 d
¥ v ¥ S
304

777

& 4



447038

BERE S

10 +

o o

NS

o
W™

0.6
LUPAL juulay
(TP/BP)

0.66

B 5



44703 g

BB

25 +

20 1

15 -

-15 4

-20 ¢
-25 |

—“.:

19 117

0.4

" —>
02
R /WAL Tianiny
(TP /BP)

& 6



447038

3200 P Sk oD b B0 M w3 P R g o 9 3 S

FHE— :58 87110406 BREFHARPGRAEBIER

‘ R 90 £ 5 ABE
WF SHHRBEE/ZE/HA

B~ AREARER ( 13)
-2HE 4 —EEREZ300887 —EREHE
302 WME&=E302LKF BEE—-EMM303 ' NEA4
ZHEPlF o ZEE3O3IEE—BKERKST o HE3 0 3

w8 (RENE4) 58

REZE302F8E—RMRBE3 04 HEHED
R I CEREY I PR EE TR e
BOEARFEII0ARFEE3 S OZMBRE - BE
EHEYN  ZABENHFATEERSZASHER
AR - ZEE35 0 MEANEI 02 ABR —XHE
310L HKE3LOFFESSE - EEH & &80 —
BEHE N EEES 20 IME (ZENS HEEES 2 0
AERE - TRAEMBEAEZE - GH 2 — 85 K KB
EHEEELR)

WARENT (AOR—BEAFSAB5 — 10
Torr) WEBNABMNGLEKES 1 OREE 3502
WL fER S - B MR E - LU R R A M RE A9 B
GERECRE  LUESESRF - L TEMOBTER - R
B AR HE S0 2N LSS R E )
(Bl — S Bl B EXE2—-60mTor rZM)
TRESHOMME (REA4FEE B LFTRZ )
Ll S BT G BRI R B EORE (IR — F 8B B A
BBA40-80C) - BTHRE—BREER %z
3022 EASEME -

Mm—EREHODE3I OO (RFEASFZHENX) 8B -LE

AUIEREEMA PR E RAEE (CNSYAL A (210 x 297 % ) -16 -

(owmd P 2o i ki i N B e a3 O3 )

N . :
A Es e e e — e EEE Al - — — v A —

SN

[ ¥
o e e e e — —— R i A e e e G e Em Emr mam mun e

I - TR

-




1

T fi

g
A

22D SH O ER B H O R I i ol o

- 447038

# F<C Fo B ErESESEE

N FHEANRE
MrAF=| %87 110406 5%%HHHH
s B E ORI @B & E R
| EE9O0ESHEE

Il " ERAUSBEBE-SREEETTHIANEELZ
MBE LA  ZEEU-F - HaGaAUPERERS
B

ETEEEENERE FENEE=zEESR -5 — 5 iE
EREKEBEUEREZEZEL-E—EH R EF— 5 _8 H it
ZHFEE

o HRGERBUEEZE, 5 -8 &
SYE—BNEERE B N EEZS TG B K
HYE - MABEATANEEEE s MaEBR T S 2 H
GHAEMARZSHOBBEAT B85 -8EL %8
— BB R T B — @%% THMERTH
LY MHEWNG HE - BMEEEBETHENBEENZRE
e
E—TERFBECHARATZESE — KB M+
TEBABEE T 2 — 8 08
METH N RELTHAERES — REE S &
ARSE —BABE S AR AEEE - %5
BB E G B A B E A MA B B
MEZH IRE L EZ S —RBRAR  KBEZH IR
&m’%ﬁﬁﬁ—%ﬁ&%@%:%ﬁﬁ%%%“@%—
BE NEELES - BABMMMEEE T R EE
A Bk T

E
5

ﬁﬂa»
[l

AR REBA BB RAEE (CNS)A4 RHE (210 % 297 %) -1 -

(om0 el T (Y B e B ¥ )



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

