[19] FEAREMEERMR~ZNGE

[51] Int. Cl
HO1L 21/3065 (2006.01 )

. ] & B & F O RO

[45] #WAEH 200941 A7H

EHS ZL 03825366.6

[11] WA EE CN 100449706C

[22] BiEH 2003.9.18 [21] BAis= 03825366.6
[30] fis4%

[32]2002. 9.25 [33] US [31] 10/256,251
[86] EBRERiE PCT/US2003/030117 2003.9. 18
[87] EBA% WO02004/030050 # 2004. 4. 8
[85] HEANEZRKEEHE 2005.5.24
[73] £FIMA  ZWHFFE R A A

et 58 R4 Jé TN
[72] REBA Te AR A-J XY
Ve C« XK
[56] &2k

US2002052113 A1 2002.5.2
US6400458 Bl 2002.6.4
US5450205 A 1995.9.12
wER HEilh
[74] £fikENE T ESHRE(FE)HRAF
rEA AT BRRR

US6406924 Bl 2002.6. 18

US5807789 A 1998.9.15

JP62259444 A 1987.11.11

CN1209645 A 1999.3.3

BURIZERAS 2 0 $E93 15 8 T fi 4 3T
[54] &ZFAETR
12 85l 2R L ) b AN 7 vk

[57] %=

IR T AR R R E TR, B
BERREERATERIN. -z
HRAE, AR5 DAL SRS — ph 2 2 18 10 38— 2 T R
ZUBRAE . 2 2% 5 B DR R T 2R BE 4 1k
%, ATTEARA TR REE . PIADA R )
MR A U 1R VR B 15 M ) 2 R MR A R A 7
J1. BB TE E ZWZE KRR Kz T
Ho BAEZEARSE, DIEA4mZRE.
WA Ot R A R B 2] TR,
T RAE R AR AT ) g A T 2205 R IR 45 1B b 2 T
He, o Wi A o 221 2 9 R




03825366. 6 W f E k #B H1/20

1, —FAERA Y RERET RN AAFFARESGRGOTE, &
F ke

A — kR ER) BB FE—FE;

AP ik A — AN KK, SRR ILE
— 4k ) if RN

AFHRZATHE RERIRGRE; AR

Ak Ak R4, AP ATRERARARR SRS ORKEET.

2. RAER 1 QFE, AFPENHNE—REACEYRATFEH
B SRy S

3. RAEK1GF,, RFPME—RESNYRRAXLALRE
HARAFAY R QIIT.

4, RABR 1T %, RAPR—FRAFFFEEL 65%2] 85%
HEERN,

5. BRAIER 1 F%k, L FHaLAHK.

6. RAEBX 1WF%, AFAEAFTEFAEZRH RN,

7. MABK 6 HFk, ROEAFRTTHAE KA.

8. BAER 187k, AbBIATARIMN RS A EHREE,

9. RABX 1 WF%, RYARABMAREEREARLX ORI
BFE.

10 RAEK 1895, AP AakaEREA hiFLE,

1. RHAER 1 HF%, RPRAAFRIBRBTAFRAR,

1. BABL 11 5%, AFAFAIBRANCETIRER
SAREAFEEAMMEERLAA TR SR,

13. BAER 1 @FE, RYFREAFERANCEURFRANRE
WP Peik ik kGG T L —H S

14. A ER 1 Fk, R Paatiag aWandRE, il
WHREEELSERANARAREENAFREH.

15 AR A kB P RAAAAEGARG S X, 08

cA 3 — ki) ik ok ) 3 BT dy kAR

A TFE—hh )ik ey B k) ik R kR AR B KALE;

AR TR RAEEN, LEALLWANRE KA




03825366. 6 R #E ok P OFE2/2m)

BAMEELI| & EN, HiLpka,

16 MA)ZR 15 ) F ik, RPoAF—pa)ik 4008 R AF B
e AT .

1T.RF)BR 1687, RPYAF A2 AKEREA
w A B sk RSB,

18 MA)|BRK 156954, QEAFAZ D E AR —1hdik %
REBNF kR GF—KE.



03825366. 6 i BB B 1/870

BHBANREG R E Tk

FARAR R

AER—BFER FHAFFARBHHE L -6k 4
WEERTk, ERAEKN, FRAFHAZFRED G HFHFEENA
FrRAFEAEE.

#FHA

EXFRBHAFRYAEFS SRS, HARFRLEH, A
BB RERRS AR LABBAHAKTIRERY. FEEHK
AR, LHEAHERE, AREBHEARBRURASTE. L4
TEAMMYER, Ad AR R HLGBHFRLHRAE.
FEEBRTELARGEFRE, LTUARINBHRTRFRERY
TEEH, G ELBAHERE, ARG FERRHLHE
.

EHLEEZRFFABHHE I AR BEAERBERGBHLE
FRANAEFRINESTES. R, HkdEREG T BS4F%4
TEIMPAEALTERA.

AFXFARBHNHEFTRLATREZLAD N QE T D RME.
KO REBERBHEARERABHARAE, KB, LY
#lE AT .

AMEEEZBRARIEEAEAREG T4 —FELZARDZ
WAMA PRSI E, R4 B A ARG T B4 HK
AR LEEERG T, EREAAZREZROAAEN,. B
WREEAFRY. HtE, E—2B3HF, REEA&kAFLE B
AHECHGRFBRAHHEHRE. I, TELMRDN D T LIERDFIL
W da B AT T .

CREAEFAFHRARAZEFNZRNLL. b, EMBRFNLELL T,
AR EFARZTIN BN AL RAE. SEHMRALE
FAran, EHAETL, ARfESeamLais. Kb, X
XERARA P HAEFBRAES BN LB FRG T AL, 0, §
BHAF—EWMRBNENRD, AELHLSAEFETL, BoREHK



03825366. 6 o P E2/8m

HvfrHkaBit s HaEORE.

ARBERGHAGERANEEBEHNG G —AFHEARXTTIRE
WA, EAE S D) R R, FARATFIANELE (IEP)
BHNFC2EAEHA FHRAFEEAMSEA, SREFIHIR
BFHA BT TN, Bk, Kb, SBARRILTREAT
BAHFXL SR, BREEeREEESH 2EY R,
BB EENBEAARR Y TEIUGESFHRBFRBEITEBE
HEME, RFBAINBAHERTIHABHRITHFHRK,

B b A AR H B RE, ANER{RBG T LA TR
e, TERAFTENETE.

ARARE

AFT—HERA TRAFAIANRIEEG TR, FHLEUR
— ik B) iR B AR AR, REALE — kR ik R F —tkd ik B4k
R4, AFATIRIFEEFBIED, ARFAHEERZRE. &A
AATR RN E2R{EAFRREGTRERMNGTETRS. RAK
BB ERGFE SRR RFHTFREAFRESHE,

RAED—AF K, KAPRBERR QAL TR AN Tk,
EFEOEUE — Rk Rk H TR REREE; A TR kA
RGP iRk R H AR RARE; EMAFERAEER, &
FHE LMK E, ARLSAWNEERIKEN, Fibk),

W B 3% 9A

AEUTLEAMBYANBREFRERALARL FIMGRE,
AT
B1ARBALVO T ENRAXEINTREI DA,

B2RAAEmBARGBANTEINGE, FHATRKEANK
) F ik,

B 37l THAARLANERD FHAEE; RAA

B4ZRBEALPHFEORDNEETNIF A LA TENSG

AEBY, R#GRYEHETRGAAR T4 TH.
RAR LT X
AKRFARAEFEFFARESAREABHAERRN T HBAFMAHGR

5



03825366. 6 o E3/8m

BEWmixAEE.

BIAFEFALEAL 00HTER, ORFETARLELL
101, ¥EFAAEIL 101 RZABLFETREINTL, el
HEETHALET IMHFETFTARALS 102, REZH/ESHHE (TCP)
BHBI0REDREHB 1SS ONEFHYREFETHARE 104 F
FEEWES TR 124 64 TCP &% 151 F44 E & B 156.

TCP 2y R 3413 150 4 TCP w3k 151 X B AL, & TCP RAN
% 152 A%, £ 13.56MHz A EFEFARE 104 6 TCP KB 153 St
HIRIE5. R RFERFT 154, A TCP KB 153 5F & FTH=E 104
SE, ANAKREATIPZAB 153 AR FETARE 102, b4 F
REZEPAT 14 FHILTHERKY L. 5cn (1 ET)HRAEZ R
YK FENAT 165,

REBEAREHNB IS5 HBREGLR I1S6XFALE, HdBEESR
M 157 @i, ALEFFEFARE 104 PAZLSTANEALEY Y
¥ SR A AR 106 494 108, LA AR (DC) REY
& e 108 445 RF 42 5.

AABEMHRER 110 B AT R 117 £RGKD A K,
R 116, AFBFARE 104 R FRBL R kD T L ReGE 50 F R
. HERWM 118 @I EHEHM 119 FHAR 120, AFETAE
10 EEREZETFHAFETRE 104 FEFHRZNET.

BEEHMB 180T R BB R 184 HHEFA 108 FRAE
b B 182 R E.

ALl EFSTFARFTLIAY, BIHFHAI106RELAATTH
% -F4ueg (inonized) R A4 (FFF4) FELAMRED . 4
SAEEBFETARET 104 PRSI L. & TCP XKHE 153 45:&
g TCP AP 4s 1108388 RF SR b & R4k, bR 108 ik d)
HRAEMKI06 LAEDCHE, AHEHEFREHA 106 87 @A
¥, ERRILHE, FHEFARLAR 106 YRBRUEFRE, K
F AR AK AR HLE £ Q.

ERERG— AL LRSI T, 2EGFSTFHREZELLR 2300
Versys Silicon Btch System, @ California #) Lam Research
Corporation of Fremont &4,



03825366. 6 o P E4/81

E—Ag#pd, MRG0 TFEFARLEET 104 573049
ERETFIREHLEEE 160, HOIEHALRFERF 154 690
LEBARKAH 2.5cn (—RT) HERBHE T 165 REXTFE
FHRIEETHREFE. FEF O 165 TALERE 160, FHLTL
HERE 160, UERSARALETITRAFEOT TR EHKR
Bl R K 106 PHFMANEE. AERE 160 FAFAHRALRRK
HEH (FAE<100m) #9586, AR T2 BEANS A A0 RSHIFE
MU, i THERBALH., ERLXAH—ANERHT, RAEK
EEE 10T EFALET 104 2462 T8 101 654264
a2

R A 100 EAEE5AEEE 160 kR T 101 AFEHNET
EHEH 170, AF LB OELFRAFERT, ARBRALKR
AEORES, ReATHRAFHGEINRENLMET, TRAEF
A TRGBREHERES. CTFHEALR 170 TARE L REGER
HFHEAMGH X, FRHAER 170 RELBENE S K T ELRD
B A R AR B, R AARIE A TAB 4R A] F k3 6l 4k
) T B 64k 3) RAE.

ERAEPHF—AZHRHT, RALATEFEMMNZEY (L
EE K2 190-1000nm) HAFREAF AL BRI T LHER, RESL
ARBEBHAURALULRINGET. TFRNEREABAKTARBHF
EREGBEE. HARAQIEEAAZ MG F HBiLERRYMLNF
FEAEATH 3 BT 64 T LR RO TR, £ 2002 58 A 13
B v\ Vijaykumar C Venugopal f= Andrew J Perry #9.4 X wiF 84 A
"Endpoint Strategies for in situ Control of Recess and Deep Trench
Btch Processes"® £ BB M A $#H A5 5 60/403,213 LA 2002 5
9 A 6 B¥A Vijaykumar C Venugopal #= Andrew J Perry #4.8 X ¥k
49 #8 % "Reflectometry-based Approaches For in situ Monitoring of
Etch Depths in Plasma Etching Processes"#) £ B s w ¥ 4| w5
5)% 60/408,619 ¥ARTLEZHEF MR HHAK, ALAFAR
PN F =

B47-hTEMTFE 1 AFebR 4% kha R4 400 783
BH, EROEEFAERNEEE 460, EFALERNTRE 460 €8

7



03825366. 6 o Eh5/8m

RAFEHR 461, BT R UV FREGALL 462 2B I4FEBREFT 2
465 H9 R AL 464, B AN 464 Bt B — K& UV SR AL 466 43
190-1000nm XA 468, FEEA 468 £ B4l w B 470, ARTH
By, RALB AV ETFABRARFREET A0HES, AL
Py

EERAY, BFHEHTE 101 FIRHFBRFETEE 104 ¢
kB AHBH 106 FRMAEBHFEAGFE T4 124, ARERREEKS
TR LARINBERAFTE, BLFE TREBEZFERRNG SR 2004
—H N TEINEGE, B3I FE T HAKRNFTEGARLE 300, &4
HAHROEBE (STL) L —HLSHAERH HARATRET &AW,
VR A EL X R

B2 TARTARILZENGA 200, &H i dkait
BB 202, AEEAE 204 fo fALEEBBLE 206, FiaME R
BRBAEE 206, AEZ X B4R GAHIFH 2109455,

Ak 302 e, #HTHHGE— SRk Roka) 304, TeA
AHHiha ik RE KT XY 40004 /nin e94k )ik R, X2 5000 2|
8000A/min ¢4k 2 ik £ A H —teik bk A) 304, BARA 64 RE
306, ARFHRTFHNAFFMEHRILAAFRLREE 24 HF—K
JE 212, B —E 212 KFAEEE 214 K4 65%, RIFBILE
B K T0% FHRAEBIREREHKY 0%, F—KE2 A
HERE 214 B K% 65%3) 8SUMER AN, FEETIAALLRK 214
8 K 25 80%3) 85%4E B A .

TR AT IS Ay ir SRk Roka]: FEFHRE
HAEKX 10nT 2) T00T 5B A, TCP HERA KL 500V 2| 1400W 6958
BA, REGMBELEKXYS 03 800V 4958 B A 3 Bk &) A A4k R4
@3 Ar. Cl,. HBr. CF,. 0,. SF,#rHe. TAELA LA 200 F4£A
AR R GG A 4 B AR A ik R4k M EAT A2 ) kB A AR RS W Fo
T AT AN,

Bt AFAREEE 160 A4l w3 170 shie M ARA K& ik 306,
FHgE 307 F—FHikika) 304, AH AL 306 BAAMRELHF
—EE 212, SiERN®PETLAHAN 216 YRR/ CEPFROER
EHADGRFGINY. BFSAAMHHRHABRANECH B T

8



03825366. 6 o P Ee/8m

RERGH R, MARFAG, FLARAB TRLSH LK,

REZATHE — R 6tk R IR E =, Betka) 308,
N F K 30004 /nin 4k R) ik Bt F STI TLMARDZERY. Ko,
REH A TR RE, ARRKERR ARG LT QA B H
5K, Am TR AR ER A2 NI,

GAFREAREABFHNCRARZRGTEE 212 C2A3)N, £4)
e UBSE N RO UE E SIS CIVE L & B Y & ok I F X
RE24, BERACHFETATRBFBRGBRGMmAEE, (22
T A8 P AR R A S AR AR A # HBr ) AE 2k ) ) JR 89 B Ao
KA TR TR EER, Tl FTikd SRR Fadkd) T
B IRHBHAKLY 1000-3000A/nin 4Rk R: FBEFARENA
X% 1007 %) 80T &8 B A, TCP R E X% 2000 2] 12001 98B iy,
JRERLIRAR B A K 03] S00W 6458 B A 5 Ak A LRSS €3 Ar,
Cl,. HBr. CF,. 0,. SF,#= He.

HAFAERE 160 frdd 4l 2 170 30300 AR 69 £k 3) id R bk
2R 310, AXRGH LD, ARAHIAFERGERERE
214, BARFMHR) 311, #ABRRGAWEERN AL 308 ELRTUAHR
FHAEMNFREIRBEANOHBRE, FATAELSHNREH kD) T
B, UEASEHK IS D, ARANEEREHAY., Bhsd
AEENRNEWNE. BHAZCLAIALEN 310, 44k T 248
k) A 312, RELZRAEITY 314, FARB/EARLEE 214
Rl AW, FALREA BRI, & Tk Gika)ik £ 347 K3
kR, FIARA HAFRD.

SMEREANNETHERGHRHFRE 2140, &, #ld, X
BRI TP AL E4F, MNEMNEREARHERGHHR
JVART, 4FibdkR) 312, & @ &) 522640 7T 04 Al AR K S % 1) 43 Ak Ak ) 44
BALF. ARFHHEALT, ZAIHLFBANIEAZTHFRLEAIREZRE
AR AP b4k %) R AME, N AR LB A MERERARIZLETE
RE.

Lo A Gk En, ABAAGAALSBEANE. ¥5F
R E K. RF EH (ramping) e GE BN T HELLASZRAETE
MO TELERN. EHRLAXERR TN T IHGEASTFLA

9



03825366. 6 oM ET/8m

ARALLHAEFPHARABAH R TEIRALLELRABT. BT
W Rk ERYTER, REANRRAET SR, FARKET
BERSAABE, IO THLERIHERGERRE, iR
Boh gy ut £ R RALFT 3 AR BB ) W AEAT RAL R A R A ANRAE
MAWHEh, RETALABBAGI LG TELS., b, KRH
k) ik BT RSO R ERGAWIHRIE, Riv, RASMkAE
BRIV, AAFEMBERGAWSIEY, RELPRIHTRGRFRK
TSN 6 B ) B e 2 1B e ak &), T A SRR 4G Ak R A R SbAE
%, ALHAAERERAGESERETUARBEAZTELRN &K
A G et >3,
BAEAEAFRE EP L ERBEAN, b FaEARAR R Fax]
FAEAEHEE (Flde, FLENZHG[REAT) , HARER®
BARAWGEE. wREEAEEEAHRNTERRILCTAN TR
REBHAFEERK, WRAETERFEAMRR L RARKARL
EHATCERBLBAANNAEE, RETEAXRARENELS
*ﬁ&ﬂ%&,i%%iﬁwﬁmﬁi&ﬂ%&%%ﬁ%ﬁﬁwﬁﬁ
WE. EALZAH—AZHRAY, FHOEERAAMGENRERL
%iﬁﬁ&i%&ﬁ%ﬁmi$,%ﬂﬁuﬁﬂﬁﬂlﬁéﬁﬁﬁﬁ
MR, R4, TARFAIHAHE —FHkkd, L2
#R, FARMFAMGOEE, ARIZATTRAE.
FiERBRTFIEAAFARAGLHER. 4, st 5L T & & R
BERKETARAZARES FRAGERRE, b, BAREIN
%ﬁﬁX%iﬁW%(%&ﬁw),&ﬂﬁﬁﬁﬂiﬂﬁ(ﬁ&%)
F iy, A2 R EAAEERBR ERRAARGKNRE L.
ESTI I WHEELHITT LEAR, ALAXRABRTHEIL.
Blde, AEZRLTARALEIHILY. URIL—RALAHELS
Begdl ., B PikaAg, F BB 224 4 64 TR 3R AR AR AR
# ik (collar) . ABEEAEHAAT LY RENS Y 3 B P
W, AERBAAAEROGCEFHLERHMH. AR, AHKENL
R EEEBLAROGENS REOHT, FErEEREE. B,
Hm AR AN IHBANERST .
B AR WA R A NIRRT & AR RE B A

10



03825366. 6 o 1 E8/8m

B R iR, pREESWITAURTESHTEINRE, MNEFR
BRA 0 SUR P E ORI SUKMIEE, B wm TR E B dg ik,
Bldo, fide EPATiE 4 STI TE 9, Je R & H M F B £ X2 2000 2] 50004
MEEA, AXHEAT, SHkdEERZ KXY 4000A/nin £ F, 1K
bz ik £ £ 3000A/nin F 4K, s FEABITL, 2K 1000004 3|
150000A &9 AR E. Fib, Stk R 2 10000A/nin £ 5, 1K
4k %) ik £ R 5000A/min Fo F 1K,

MaEEGL (F: 1K) XF1.3:1, i XF1.5:1, £F£hiE K
F .51, RMREKF 3.5:1, MAEB (F:1K) AAKLG1.5:1
P25 1WHEEF, ik ke 2.5:183.5:1, FHEKRY I.5:1
3 10:1.

Bb, KEXRATARNAESHHES4GERF, RAARAN, A
TARELEFHELI LT, REXEHRANEEEHNFBHFIBA G
TEEM,

ERATHRNERALVRLEFRRANALBT LRALHA, RS
REWMBPORAZRBGEEANTAEREETHABR. Bk, 4~
B EAB R IEAADRHAEG R R IRFI MY, FERLARIR
FhAS B mY, REEAHATHRANZRLFRARNGFNHGEL
358 B 2L,

11



03825366. 6

5t

fA

H O

B1/4T0
. 100
150 MR 1110
A F o e
1. l PN IR :
I 151 | T’—,H
TCP, & | | |
||k 4 — 17
| 152 lm S paa
% |
TCP It f2 W 153 160 L L ____I
101 L |
FTV lT | | B
154 o5
102
\
170
L, S~ e
104/ 106
182 / 108
o A
F i — 0/ e o =
R
[
N s 1§'&W% [
‘ \ l | EH J/‘119
EEE v RERR ] l
118
T 156 |
180 BEAE | TE e 120
pHE || = |
155 @
H A
& 1

12



03825366. 6 L L H2/40

200

/

<“«— 206

<« 204

202

13



03825366. 6 L L H3/4

. — 300
302

47 ik 2 7
5% —FL

Y

304

307

HATINR 4948 %)
EAIEZ RN
308

Y

311

2|k
B T

310

A

4% 1k 4k %
312

A
¢

314

14



03825366. 6 L L Ha/40

400~ - o
TCP 51 \ /460
= ’ 464 R
TCP &, i \ \4%8/ 462
[ \ AARE 4,
TCP [E &2 ) 4 461
| [ | _
X v
465
470
sl
‘ l
B d B BB
or k)| 32 l )
FEH) & 1 B &R 3= %\ 1Y
BEAE
s *
HeA
% 4

15



