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S20 Pretreatment: introduce a plasma containing oxygen free radicals and hydrogen free radicals
into a reaction cavity of an etching tool repeatedly, so as to remove moisture in the

reaction cavity and Si-C bonds on the surface of the reaction cavity

Ashing treatment: place a control wafer having a surface with a photoresist into the reaction
cavity, and process the photoresist using the plasma containing the oxygen free

radicals to dissociate the photoresist and remove Si-OH bonds on the surface of

the reaction cavity, wherein a dissociation product can adhere to the surface of

the reaction cavity

S21

(57) Abstract: Disclosed is a method for processing an etching tool. The method comprises: pretreatment: introducing a plasma con-
taining oxygen free radicals and hydrogen free radicals into a reaction cavity of the etching tool repeatedly, so as to remove moisture
from the reaction cavity and Si-C bonds on the surface of the reaction cavity, and an ashing treatment: placing a control wafer having a
surface with a photoresist into the reaction cavity, and processing the photoresist using the plasma containing the oxygen free radicals
to dissociate the photoresist and remove Si-OH bonds on the surface of the reaction cavity, wherein a dissociation product can adhere
to the surface of the reaction cavity. According to the method for processing an etching tool of the application, the chemical bonding
between the plasma and the surface of the reaction cavity can be avoided, so that the situation in which the amount of a particulate
matter in subsequent test machine operations is too high is avoided, the down time of the etching tool is greatly shortened, and the
down frequency of the etching tool is greatly reduced.
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ZIphHL & BT

X X5 H

A HER T HiE 5 N 202011354059.2. Hi% H o4 2020 4 11 A 27
H i) o B LR g S, R 2kaZ A B L R g AR, R L
R E TN BT AR BB NS,

ARG
AHIF Y KRB BRI, JEE R 2L & B AR 5
BREAR

N T ERLZV AL & B 2 A T%%%ULEHL@E@%J%}@H& i
XL E AT RTE, flan, X2l e #iTE. PEE. FR
Fto HARHLGE, (EREATRFEN, AXT%LEHVBE"JE%?:(Chamber) N
AT K B JE AR AT AT IS o B0, X i s Rk A s AT 4 AR
44 (Adaptor and Baffle parts). &% NBE (chamber wall).  JI##;
# (heat chuck) BHATIETE, LLZBRMIE 2 BTG B Z0 ookl R b = A 1
. EPATHE RS, EZ2MPLEE T, FTFEEBRRMNE
WHIZKIR . BRI ERTTER, RN ERHAEE A (plasma) 7
AR Y e Y S

Fa, FEZVHNL & A FHRR P 45 8, BEAT L& 2 R B IATL A b Gl
LG vhZ) 2 SO R I, AT AT H I SO s N ok M Bk v
PG, AL ) A s m

PRI, anfer gg b 2L & P RORE VA &, 982D LA TR A R
F A H R A A 1) R
HIENA

(—) HiEHR

A HIE R H B3R A Z L & B AT T, SR A i AE
HZIHL & AL AR P AR, EHATHLE B AR R, 3 S N
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v, HAFEW PR TWACEE: M BTIRZI AL & B RN N 2 IREFT N
TA R R A R R, LEBR IO N KRR
WEARI ) Si-C 8 ARAAREL: R HA DGR H & 3% BT P
R REN , FER A& AR A MRS SR R 2 AT A, DA
LR, HEBRR MR Si-OH 84, S YIRets i & 1
FITIAR S5 B2 s 2 1

AL, ERFTIATACRE IR, SEFRRMNATETE N 0.5
HoN, FIVR S SAE .

AER, TR 0, 5 HN, iR ESEH, HN, FIAER S A
5%-15%

AER], FTiR HoN, Y, Hy BAERLE HON 1%-10%, N, B4R
EE N 90%-99% .

AL, FEFTIRTRACEEZC SR, Pk e B s N B R 8 1-2torrs

AR, EFTIAEE R IRACAL B R b, S5 EBS F1 S B FR A5 AA
O, 5 N, FIRA AR

AR, EFTIR O, 5 N, FRES S, Ny fFIARELE A
5%-15%

AL, ATk KA B B — D EdE . BB IOR AR B BER
HEA eI B A BT Irid N W, FER R & R E 3
A HHENEE PRI ZI AT AR, DAL ZIME, HERX
MHER TR Si-C 8, B =WIHess & i s B SR s 56 K
IRACAC T : R B YC 2R dn R 4% BT Ik SN, FR A
A A ARSI AT AR, DL ZIREE, HE
B S s R T 1) Si-OH i, il 25 =W Re 8% M 5 (2 BT I s B s < 1

AR, EFTIR S — K IR AL AP0 R /5 ATk 2 — IR AL AL PR
IR, BT RO RE N IR 1N 1-2t01r

AR, BTl SR — RO AL AL B D R BB A 0.5-1.5min, FTid2H
TIRIRACAE B S BR A AT 2 0.5-1.5min.

ALER),  BTIR B8 — IR IR A AR B0 IR AN /8 i 2 — I IR AL AL B0
R SR A ) [ 428 7 R B2 100-200 s
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ALIERT, FEFTIREE — IRIRAL A FEAN /B 5 IR IR AL TE 25 % v,
W AHE DI AR AE SCZI A i (542 AP R

AL R, NGRS RT 130 BRI

AR, ETRACEE IR 2 A, ISAFE X e o f 0k 47 ik FE A 2 f) b

ALY, AR BR Y J5, I AFER SN 1E AT R0k 25 B
i

(=) Bk

A HIE ZI L & B AL BE TV B 85K AT 20 PL & 8 2 T AL 25
RS E R SI-O B, MRRAC bt g0 58 B 1K 50N ZI I N B T
PR S B R 45, DT S A2 i B R b vt BRI P 28 B il ey
R OL, KRN Z) L & E DL ) A2 8
W

T T DL 2 B PR AR R SISt B A, AR B Y Fadk DL R 3L
il H B RHAEATL RORS BE OIS 2, AR

B 1 A2 Z0V L & B B s 2 I A0~ S Y s i L

P 2 g A — S A ) Z) L & B AR BE DT R )28 SRR = s

P 3A JE A B — S8 P O 20 I O AR S P R B A AR R AR A
A2 T R LB b o =

P 3B S A B — S A8 mh O 0 I A A 7 A A AR A
2 1 H LB s =

K 4 Jere Bl 1 RYFERT 25 Bk s S K I A 2 Si-C B S R Z 1)l
PG Y SN 2 A 2 g o =

P 5 S B 2 S A 20 oL & AL B T VR 2D B B K

K6 AL 4 BYRAD £ BRI BRI R Si-C B Rz L &
FIR) IS s 2 T A 2 S ) s i PR

P 7 AL 6 BB 22 Bk B W s 2 I Y Si-OH $# 5 i 2kl &
R IS s 26 T A 2 S ) o = P
B

AEARHERH . BRSNS ZEH A, DLRgEAH
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fRSCiEfd], FHZMWE, SAREE . HE MIZPEfE,
IR RS am I PERY, AR IR A B VG kA, EBLTE
U, RS T X AR P HEIE, DU oA 0 B R IR VR A
i MRS

- SRGNE TEF, R T ZEEEFE ALz 6 Ll T, ot
Z) T2 AL PR AN i B B AR E FIEROCZIRE  FFRid
RO 5 T 2R DR 2DCZIRE s 2R)a, Jra
ZII B )2 A A S 72 B 20 ik B 7 N i % AT Z0 ol 48
A ¥E, BMIRRDCZIRE R

N T CRIRHLE BRI %y, &m0 CZIRHL & R A,
BE2ILE AT BRTE, i, SXERIRILG#TZE. /2PE,
EORTE . HARHLEE, EATIRFRIT, X EZI R & 1 2 (chamber)
PR A TR R G /K B T A AT REAT IR Vi o 10T, ok s 2 PR A 8 AT 4
R ZF14 (Adaptor and Baffle parts). &% N BE (chamber wall),  J#4
AL (heat chuck) HHATIFWE, PAERREEE W IE FCZI SRR
AR . EPATIEE RS, EZIRILE B R 20T, FHEER
BN N B KR . T B BRTT VR S, W OB R R AR R iR

(plasma) 75T, W= N HZKIHTE .

RN FKI, AERATHLE S FT LY. R & )
BRI I, SO N R A B e P R DR A, AR AR
B RTINS SRS N BRI E T, BT SRR
(Plasma) & HE . AR ER PR LS H, a2
PERIMIIOIRAS , S5 8 a4 5 N IS 22100 , 9] an itk 214 (Baffle parts,
HA& C/SVAL F5T0 R YR, M KRTTHRIKHE0)4E &, TERA Y
HEAZ . YR SAEATHLE S A ETRILE L CIRANL & hZ) 28 S Rk
MEE) I, SFTHOXEEEEE, 2k (B Si &k O
v BRI R 7, SRS RN B IS R ) 2 & (particle test
count) s, AL A A X E3E n.

2501500, B 1 2 20L& B R S SR A R R B R, EE
I 1, ERIR M RMIEER I H A Si-C # A& Si-OH 8, X RN
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RS TR, S8 FRaS Si-C #. Si-OH # kK
K G, TE A EERE . 55 SBHE T HL & &2 H AT
N, SFTREIX SefEse, ff— LSRR s B & 3 BT, AR
e R R s, LI A A R s

PRI, AN B SR AL —FhZ) L & RO BE T, FLREe B B
5 N ER A, T RASEI B EERE , I8 o A2 )5 22 AL A
AV Hp BRI O, ORI 2L & E AL ) B2

P 2 S AR HIF B S 20 L & A BT R R P IR =
HZHE 2, AHIFZMPLE BT R AR A K.

PR S20, WALEE: [0 Ik ZI L& I OB IR N 2 T NS A
BB Y EN =R SR N S PN I N O SRS S A L |
f¥) Si-C .

FEAZAB B, TR ZI L& B SO IE N 2 IS TS B 8, L
BRIV N BRI 1) OSSN AT B 18, Retl BRI IR N
IR R ERAE T, TS B AR, SO s 2 40 T iR (i,
250°C), KIRMRARFFURIRA, I H IOV E NS Rraih 1,
IEAE RIRUIRAS B 7KV B8 B TR e HS e I8 s 2

Horp, FEARPEEASHEGID, Frid SN IR A AT B
TR, S5  22 ik 1 SN ) 3 P 28 AR AR 2 4 ( Adaptor
and Baffle parts) K. H&E A BEE (chamber wall). JA##EE (heat
chuck) HJZRH

FE— RIS, 1) TR 20L& BSOS N 22 T NI S
TENEA A B LA H RS 8, DLER RN 5
Si-C .

IFi) S B N S T3 A 2R S R S A, ARt 5Bk
SN N BERR 4 Si-C BERYJR AT, Arid S5 8 4 vh i S H B A
S IR 5 N E N BER Si-C B2, BB AL SN s R 1T
PR SR AR S T B E SN N RS R AL B0, T 8 25 Bk S B
HERI A Si-C e ST T
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SiC, +O*+H*—1/28i0, +1/2SiOH +CHj,

Hrp, SiC N NIRRT Si-C #E, O* NS B AR A& Al
B, B RE H B

FE— AL S, B TR N O, 5 HoNs BIRA
Sk O IRELE H 3, HN, PRGAARAE A k. Hd, 74
FTiR O, 5 HoNp VR G4, HoNo BIMEIR T HEN 5%-15% . 47 HoN,
AR S R, Wi H mAEER S E, RBEEH B R
N

FE—AlESEE H, 7 N, SRR Y, Hy MRS, ik
AN 1%-10%, N, A#EER, HARRE N 90%-99%, {EAHHE
HABSEIEE T, i HoN, A Hy S N, o Bt a] g oAl 24 .
TR IS, EA G P A AR R o B R R AR
tt .

FE— AL S, 17 FTIR YR ZV AL & 1 IOV T NS A
SAH A B R PR A R AR R OB R AR i s B ) L AR A
B B, XA R SOSIE, TFE AT NS R Ak A
S RSB AR IREL DUERIIE SO s N KRB e 4 2Bk, X
TR B SR s T Bk D F TN A A H R L R AR
B FARIIIREL, DAL CRAIE SSIE P 7K 58 A R BRI R, 92 45
B ERRIERE, TAA

FE— Al SREE , FEFTR TALBEE B, FTIR s B P B ER 7
N 1-2torre BIFEER S20 v, LE IR TR ZIAL & BN N 2 IHT A\
GBI AR, PR S B R YERRAE ORI BRI AL S B AR Y
HHIEEMER, RN AE,

WUE S21, IRAGAREE: K1 HA YR dn 34 7 BT ik
BEREN, FERAS AR A BERNEBE AR EATARE, PUE
ZIRAR TS, H BRI s R IH ) Si-OH #, fift 2 P~ M Re s I & AL Arid
SN 1

FEZ R, miREE R ERRZIE (RUBOEHD Be8 55 H A
AT N, AR COL SR R PER=1, 12 L m 7= P e 8 I BT 74
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R 24 (baffle part )% [ F1 s 97 5 Py BE R FLBR {244 44 (baffle
part) [ AT B s 2 P BERE 0T, Mt — 2P it T AR R
B AERIAR A AR B 2 P BE B ALBR R, b AR R, 1R
FIE &

HAHhu, DAPIAR BRI am], B 3A 2R ZI IR E )
AR E AEFTR £k A 100 BRI RSB RR S B, B 3B &%)
A B T D I 6 AL iR £ AR 4 100 IR AL s = B, 1
ZHE 3A, ARIREMS 100 FEEFE@EES, A 3E LR R
BRI, RItREAF 100 BRI R A LR, AT, SR FEE
i, HE RS RIAESLRA, SEEEBENTA S RHE
3B, JCZIRHIMEE ) 110 fTE AR 100 K i rSLBhE, 4
PREAT 100 B2 1 FLER B O 2 FI M B3 7 WitE 78, S5 B R imid i,
A2 PR BRERIIR FA4F 100 BRI AL, 90> T8 B HERHUE,
P e SRR

EAZ BT, 10 BN S AR HREEE R, EE
B IS H Y BERY Si-OH 8. oo SEES IR RREE 2B S M s P BE Y
Si-OH #HJE AL T, Ik B iR th B H hEfE% 5 Si-OH # 45
By BB 10 OB s 38 T A SR AR B B AE R N S R ZK 5 MK
1M BT 2B S B s R THI Y Si-OH B el T

SiOH +3/20% —Si0, +1/2H,0

Heb, SiOH Ay N fiE R K Si-OH 4, O* N R HIE H
H1 %
FE— Al S, TERTIR AR AR B B rp, S5 B 4 I b7 )R
SN 05 Ny FHREGAME. ik N, Reg i md A e, 7R
ZR A WME, Faewphr bR A mEES, R BRI,

FE— LIS Y, EFTR 0, 5 N, BIR AT, N, RUEHR
A 5%-15%

FE— Al S, TERTIR R AR B B rh, BTk s B P9 )
7149 1-2torre BIEELER S21 , 2R H &6 EH AR B FARXHh
ZI\REHEAT RO BN, T IR OB I YRR AE = HORAS, R R B8 s S5 B8 1
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R ISR (P, 38 S B

(AT, AEFTA TR AT Bk, B BRI 3
SRR B B R, AP 2R HIARTS . (EARSEHERI T, I
I FL AT 6 200 R B TR K T 130 SEIRJE, DAL A ACHAH
BT AL

AT SR, AR B P SRR SR M
I T R AR B T, R
RO

AT S, TR A 8 B SR PR B R
9 100-200 4 BARERTIA S 21 42 1 g 95 52 4 HOU SR RO S 7
[ AR AT

(AT SCHEH T, BTS2 A, i SRR R BT
BRI B, (AL BRI, 3 G SRS 7 R A
B2 38

2 S 0 L £ 0 A B 775 45 S IS 4 0 23 B B
FUER S0 B, WA L B 1 5 U 1 R T L e
2 P, TS U B o SISO P R R L
KRN AL B B 17 I DK

ROIAKIL, (EFUCTLL IR OLIE $20) 1, [REFIEH Si-C
BIER e B, RIS B, SR T, T RS
HATUB, SPE TR, PO AT ) 11 2R
UM, AR R, T AR R R, FEURELE
R ARSI BRI SiC IR LER, T
AL R

P 4 ALAEP 1 HOERE T 3R SO AR T 4 Si-C BRI 020
BLER R B 42 2B R R P, IR, (AT LSRR, R
WA Si-C BB E R

UG, A BB T 55 ST, T35 GRS 5 S0t
BIRIBIE T, FTd AL IR T DI . BRI, 2R S,
Sy A A 55 B A 2L L AT VA A . S
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JEGIH, A EZNL & B AR 7 VA W R 2D R

YR S50, TUALEE: [ TR XN L& AR BIE N 2 IRFT NS A A
EREE Y &= SR S D N S S R ) S aWN g A |
1) Si-C ##. 1Zb IR 50K S20 AHE], AHFGE.

FEPAT IR S50 i, RNESRIHP) Si-C 8l fe R g w4z £,
Ml oLk, Hi, AT ReERRNERTR Si-C %, 1P
PR S50 Ja AT R S51, LISBEAERR SOV E R ) Si-C # .

PR S51, B IRRACARBE: KR A ORI ) dh sy BT
FITIR I B N, 3R &8 R R A R R S B TR 2
HATALEE, DRI R, HERKRMERTP Si-C #, e~
VI RERE I35 (L BT IR SR B 2 18

Iz IR, BRSSP AR E 2 A R S RN
WS N BERYT Si-C BEEE G, T A 2 SN s 2 1 ) SR A dee S Ui B E
IR N SRR ENE T, TR 2 kR B ISR IR Si-C .
ST

SiC, +O*+H*—1/28i0, +1/2SiOH +CHj,

Hrb, SiC, N BRI Si-C 4, O* LB 1A & H i
B, B RE H B

B 6 ZAEF 4 WAL 2B R M RER IR Si-C 85 I ZIhpL &
fR) RN s e T A 3 ) s B P, 2008 S50 PUT 28 )n, IROBERE I Y
KIRCE TR LR, WAEPAT IR S51 1, ASAFAEKIR PR,
A, 7EZP PR S51 PTG, IOWAER F R 1 Si-C #ig e+
B

FE— AL SpE T, PR, SRR MR SE N O,
5 HN, BRA A, O, L5 [ HE:, HN, FRA SRR LS A H
Fe o Ho, FEFTIR 0, 5 HoNo WA AR, HoN, BIRER & HoN 5%-15% -
2 N AU G, W sem s A mAEmEE, SRR AW
AR dt—2, £ N IBREGSEY, Hy MBI, HAR
N 1%-10%, Ny N#EA, HERBUN 90%-99%, 1EA HiE H Al ST
H, TR HoN AR Hy A N, BUARF G Bt a] g I At 50 4E .
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FE— AL S, AERTIR S — OORM AL B IR, Bk i B i
W IR 738 1-2torr. BIFEDEE S21 1, 7RIS AR H B LA HH
BB B RS 2 AT AL FE I, FTid N s R A R TRIRAS, &
JRREBESRIL A It A F R, $E OB A .

Horpr, AEZ S b, FTR S — ICOR AL AL BE IS [A] 2 0.5-1.5min,
PAERIE 58 42 2 R Si-C .

FEZ R, miREE R ERRZIE (RUBOEHD Be8 55 H A
AT N, AR COp SR R MER =1, 2% 25l W B TR A2 S
97 e T R FLB Hp AT e I s 2R T S N~ s AT T AR T EH 2 TR
B2 S L s R 1T LR, b SR BRIk, PR O AR .

FE— AL S, AEFTIR S — DORMWALBP B, S N4
BA R SR 2B 3R, DO 20 R S o AL A S g v
INFAFT IR B A S 2B o R4 7 PR R T 130 3 IR, AP 2%
Hh A S FTIA 2

FE— AL S, AR 2 AN H A G20 B b 3145 AR O (A
S NPATIZ R, DAHE— P8 DD 20 A A = - P R

FE— RIS, FTIR 5 — COR A AL B D B bR F B Al 4
LN 100-200 s BACRAIE FTid Js B s 25 THI BB 65 58 42 B ' %0 i 1) e
BrE, DR A AR

FE IR S51 PAT SR, AEZVBHHL & BB s R T A7 /2 A Si-OH
B, Frid Si-OH BELHE [ B 2 1 R A B, tHEHE G S 1A O
W 0 Y Si-C B SONE AR B, [RIL, 7EZB 3R S51 5 HUT R S52,
DL Si-OH ##.

HaksEBRE 5, B S52, B UORMANTE: KR B A L%
2 B [ 9% 1 BT Al OB N FER S A A B RS E AR X
FERNR AT A, DR 2 55, H 2B I B K 1 1) Si-OH ##,
iR B M e % B 5 A FITId S s 2R 1T

FEZ R, miREE R ERRZIE (RUBOEHD Be8 55 H A
AT S SN, AR COp SR R MEEI =1, 2% 2Bl = W B T M 7244
R 24 (baffle part )% [ F1 s 97 5 Py BE R FLBR {244 44 (baffle
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part) & [T SN s 55 A BERE I T, ATt — 2P 1 R B B IR
BT AE AR Z A B S B a8 P BE R SLRR P, b SR BRI R, 1R
SR

DD, RN N ST SH R H HERREE R, g
PR BN R N BERY Si-OH . Jrbe BB TR AR08 KBRS R I Y BERY
Si-OH # AR LT, A sE B b A& H AL AES 5 Si-OH #4h
B TR B A s L 2 T P AR S B AE SN A B 7K 15 A
1] BE 8% 25 Bk S B i 2 T ) Si-OH B o S MU T

SiOH +3/20* —S10, +1/2H,0

o, SiOH My B s 3K TH ) Si-OH #, O ASEE T A
H1
7 52 AL P 6 RYFEAIE 1 25 Bk S B i 2 11 ) Si-OH 8 I ZITRL &
S R T A S s s A, AT, AEREAT BIRON R, B ik
[ ) Si-OH #EM EFR, ZITRHL & A SN i & AN A7 AL Si-OH 8 %
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