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This disclosure relates to a cleaning composition that contains 1) at least one redox agent; 2) at least
one first chelating agent, the first chelating agent being a polyaminopolycarboxylic acid; 3) at least one
second chelating agent different from the first chelating agent, the second chelating agent containing at least
two nitrogen-containing groups; 4) at least one metal corrosion inhibitor, the metal corrosion inhibitor being
a substituted or unsubstituted benzotriazole; 5) at least one organic solvent selected from the group consisting
of water soluble alcohols, water soluble ketones, water soluble esters, and water soluble ethers; 6) water;
and 7) optionally, at least one pH adjusting agent, the pH adjusting agent being a base free of a metal ion.
This disclosure also relates to a method of using the above composition for cleaning a semiconductor
substrate.
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RIZE | BT | e pH %8

i | HoO, | FRE: | R¥ARE | A il R 7K il pH
DTPA | CDC | SMBTA | EGBE

FE-1 | & | 4.00% |(0.5%) | (0.001%) | (0.25%) (5%) | 9025% | & 6.83
DTPA | CDC | SMBTA | EGBE DBU

FE2 | & | 400% |(0.5%) | (0.001%) | (0.25%) (%) | 89.75% | (0.5%) | 7.47
DIPA | CDC | SMBTA | EGBE DBU

FE-3 | #& | 4.00% |(0.5%) | (0.001%) | (0.25%) (%) | 8932% | (0.93%) | 8.49
DIPA | CDC | SMBTA | EGBE DBU

FE4 | f& | 400% |(05%) | (0.001%) | (0.25%) (5%) | 88.96% | (1.04%) | 9.01
DIPA | CDC | SMBTA | EGBE DBU

CFE-1 | #& | 4.00% |(0.5%) | (0.001%) | (0.25%) (5%) | 89.11% | (1.14%) | 96
DIPA | CDC | SMBTA | EGBE DBU

CFE2 | & | 4.00% |(0.5%) | (0.001%) | (0.25%) (5%) | 88.97% | (1.28%) | 102
DTPA | ¥5i%4#% | SMBTA | EGBE DBU

FE-S | & | 400% | (05%) | (025%) | (0.25%) (%) | 89.16% | (0.85%) | 847
DTPA SMBTA | EGBE DBU

CFE-3 | 4 | 4.00% | (0.5%) g (0.25%) (5%) | 89.29% | (0.97%) | 8.53
DTPA SMBTA | EGBE DBU

CFE-4 | 5% | & |(025%)| & 022%) | (10%) | 83.98% | (0.55%) | 7.9

EGBE=Z ZEETHE  DTPA=Z“{HZE =k A Z8 ; SMBTA=S-BHEHEH =

M. DBU=1,8-— &t —8R([5.4.0]+—-7-4% CDC=RCIE _ &8 BH
NH

5

i
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[0109] 4 FC 5| FE-1-FE-5 Bd |t 2 5% Fc #1| CFE-1-CFE-41%
g —mEF2HRBEE KRB -—REFIAAMBES
M HARHR65°CHF#E47 48 - Co~ W~ TiOx » SiN ~ SiC »
TEOS(WY ZE:-TERYER ) » RILDFAE BEAR B 2 Bl %53
ROR/GE)RETRRE -

*2

& | FAEC | TIOx| W | Co | ILD | SiN | SiC | TEOS | &k
i (45755)

1 FE-1 | 16 | 21 | 02 | NA | NA | NA | NA Bk

2 FE-2 | 19 | 12 | 01 | NA | NA | NA | NA TELE

3 FE3 |22 |11 |01]04)|01|03]| 08 ELE
4 FE-4 | 19| 1 | 02 | NA|NA|NA| NA | KE5

EUE

CE-1 CFE-1] 02 | 0.7 | 01 | NA| NA | NA | NA KIEE

CE-2 |CFE-2| 01 | 04 | 0.1 | NA | NA | NA | NA | ik
5 FE-5 | 24 | 43 | 01| 04| 03|03 07 FEWE

CE-3 |CFE3| 27 |52 (0105|011} 0 0.7 Bk
CE-4 |CFE-4| 3.6 [>200{ 02 | 02 | NA | NA | NA Bt

“NA"HEEIR T AR
[0110]R2F C BIBE RABEE <A E Y H

FE-1-FE-5)BYe @i 2| & B ek B A G EF eh 2 8 8 LY 4R
HREEFRBFE CFEEMBGEEW > Co> W TiOx » SiN -
SiC ~ TEOS » RILD) - 55—l * RE &N 5ZpHATELEK
FE#ICFE-1 & CFE- 2B B ZHIVEVE - o FERAEE
BB BRI CFE3SR A AL T ERBEM RAAE
BhZI SR - ML - EFAEMNEUBEREBEE ZIL®H
FC# CFE-4X 4 H R Bt R R IR E B $E85 -
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& Bc #EBUFE-6-FE- 13 8 [+ #; ZH KL 5 CFE-5 K CFE-6
[O111] g% 35 it 3 BC ¥) FE-6-FE- 13 B4 Lt # 3 BC #) CFE-5

K CFE-6 » HERFER—REF 18 -

=3
B[ o | SRERE: | BBTEE | [Eed | BEYA pH £f
SR N 7K pH
i P SEZ7 =y gl il gy
CFE-5 | 5.5% HA 0.50% 0.25% o 87.86% 0.89% 8.68
e Rt DTPA SMBTA | EGBE | " " | pBU | *
050% | 075% | 025% | 5% 0.16%
FE-6 | 5.5% HA 87.84% 8.52
DTPA | PBG | SMBTA | EGBE DBU
050% | 1.08% | 025% | 5%
FE-7 | 5.5%HA 87.67% | & | 847
DTPA | PBG | SMBTA | EGBE
050% | 0.75% | 025% | 5% 1.25%
FE-8 | 5.5% HA 86.75% 10.72
DTPA | PBG | SMBTA | EGBE DBU
050% | 147% | 025% | 5% 1.45%
FE-9 | 5.5% HA 85.58% 8.60
DTPA | PFCI | SMBTA | EGBE DBU
050% | 1.01% | 025% | 5% 0.95%
CFE-6 | 5.5% HA 86.79% 8.55
DTPA | MTCl | SMBTA | EGBE DBU
050% | 095% | 025% | 5%
FE-10 | 6.25% HA 87.05% | fE | 845
DTPA | TBG | 5MBTA | EGBE
050% | 1.17% | 025% | 5%
FE-11 | 5.5% HA 87.58% | 4E | 8.54
DTPA | TBG | SMBTA | EGBE
050% | 130% | 025% | 5%
FE-12 | 5.5% HA 87.45% | fE | 9.13
DTPA | TBG | SMBTA | EGBE
050% | 025% | 025% | 5% 0.86%
FE-13 | 5.5% HA 87.64% 8.54
DTPA | GBI | SMBTA | EGBE DBU
N R wH 18 o
2 N__N_ _NH,
| Y Y Y
| NH NH NH NH
A EEAI(PBG) 1-(FF - R ) EE AT (TBG)
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NH NH - HCI

./\Naﬂmwwﬁwwﬂ HCI HQN/U\N)LN'CHS
H I
CHs
% Z 4 < &L (PFCI) T < & B E (MTCI)

@ ™ JNLHN“z

2- AN EE SR BK e (GBI)
#if16-13 B2 EL ¥ 5| CE-5 . CE-6
Epr N ARy - P E N

[0112] 38 EC #& 9 FE-6-FE-13 B L& 8 3 B f1] CFE-5 K
CFE-61RIK IR — i 12 Fr 200 B 15 PR BE 77 B AR I8 — fiw 75 7 3
M EEEM  HRR6S' CHMIN# - BIRERYZ Co
W ~ TiOx ~ SiN ~ SiC » K ILD(E A] F ) %) 53 3R (4R /43 8 ) 7R
BN R4 -

[0113] R4z TR E R EEFBREET - (BZ >
EL#Z EREC ¥) CFE-S(f &2 ) ki CFE-6( — te B £ Jl) & A /]
B WELZHE K - SR EC #IBIFE-6-FEI3 SR E A &

WELZIHE R » AIRHENECHRMS T #X a2 H K H
BHEEFL -
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%4
Y p— TiOxn W ) Co ) SiNﬁ ILDn oy
[A/5rgE] | (A58 | [A/5eE] | [A/SEE] | (A58

CE-5 | CFE-5 | 34 6.4 NA NA NA 5
6 FE-6 2.9 1.6 NA NA NA 5
7 FE-7 2.7 1.2 0.3 0.8 NA 5
8 FE-8 33 24 NA NA NA 5
9 FE-9 3.2 3.0 0.8 NA NA 5

CE-6 | CFE-6 | 3.5 6.6 0.3 NA NA 5
10 | FE-10 | 32 13 0.4 NA NA 5
11 | FE-11 33 12 0.4 0.5 0.4 5
12 | FE-12 | 36 1.1 0.6 NA NA 5
13 | FE-13 3.6 33 NA NA NA 5

SZOMRER T RREE -
“NA{RIEBUIR T TR -

#514-17E8 LE & 5 CE-7 F CE-8 ;
BB HEBEHEBCHEAYE
[0114] 3R B %3 B FE-14 2 FE-17 82 Lt % 3% &C 6| CFE-7 &
CFE-8fR kIR — R P2 BB VERE ST - RIRIE — T2 53
BIAMEAEE M ERR6S CR 44 88 - BRI S 5%
TR » RSFFTI.Z “Pol-BG™RIE R /AL LA » S &
BME(RWOTZHEH  n=12) -

NH NH_+
RANHHEELI(Pol-BG) » S EAKE
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HEEEEKY 2 Co~ W~ TiOx ~ SiN -~ SiC » KILD(GE H]
FERZ R (R /3 ) RER R FTROT -

=S
RRECHI | FEEE | FRME | BTEG | GEHD | BRs | HO0 | pHEEE | pH
A il I il il (65C)
FE-14 | 5% | 050% | 001% | 020% | EGBE | 9043% | 0.763% | 7.86
DIPA | Pol-BG | SMBTA | 3% DBU
FE-15 | 5% | 070% | 001% | 020% | EGBE | 89.16% | 0933% | 8.00
DIPA | Pol-BG | SMBTA | 4% DBU
FE-16 | 4% | 060% | 001% | 030% | EGBE | 90.28% | 0.81% 7.9
DTPA | Pol-BG | SMBTA | 4% DBU
FE-17 | 5% | 050% | 001% | 025% | EGBE | 88.50% | 0.74% 8.3
DTPA | Pol-BG | SMBTA | 5% DBU
CFE-7 | 5% | 0.60% i 020% | EGBE | 90.44% | 0.763% | 8.00
DTPA SMBTA | 3% DBU
CFE-8 | 4% | 0.60% 4 025% | EGBE | 8850% | 0.74% | 830
DTPA SMBTA | 5% DBU
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=6

SR | TiOx W Co SiN ILD VB

(A58 | (A/3§E) | (A988) | (A/948) | (A1 E8) (1)
FE-14 2.1 0.7 0.02 1.4 NA 5
FE-15 1.8 0.7 0.03 1.1 NA 5
FE-16 12 0.7 0.01 2.3 0.00 5
FE-17 0.9 0.6 0.01 1.5 0.00 4
CFE-7 2.1 2.4 0.10 0.9 0.00 5
CFE-8 1.9 2.1 0.00 1.2 NA 5

SEZARBREBRE D \ZHRBEE

“NA”RIg BRI S -
[0115]) k6 2 A ALY 7R 1B 2 78 LA

D{E%,

LB R BC Y CFE-7 5 CFE-8RE /R R B[ H: %2 7 2 WEE ZI 53 K -
HA BC #EBUFE- 14 B FE1 TRER B IR A 2 WEl %13 3 - [F] B
HEMMERTEZCMIREIEEEBEFE -
AR BC#I B 18-38

[0I16) HH A BB AR E— S MR Bo 25

HK R RPARTE - RIFZBE_BEBTRIEES
BEIVIZREWEMED  WTZREWI-8)R &AL
MEEZREWLME  WTZREWI-12) - BHHH > R
GYI-SREERBEIVE  Ef n RUERSFENTES -
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RE Y R?’ R? n
1 H Co-fRfe 10
2 H Cs-fH T £ 15
3 H Co-fHIE 20
4 H Ce-fi b £ 100
5 H Ce-{H ke 5 200
6 H Co-{ltTEE 300
7 H -CH,CH,-0-CH,CH,- 20
8 H  -CH,CH,-CH(CO,H)-CH,CH,- 20;

REW-12REFHEINE & LFRIIRMOT -
ROIHEE

RIGEHELN

RN-Z/HEEN)
ROFHELEI-HL-1E N IZ)

9
10
11

12
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%7
3 | BRRREER e [ et .
R | PR ”“%’“ R | | AR | HO
%3
0.50% BX Sy | 0.25%
FE-18 | 5.5% 0% REY) ° | EGBE 5% | 88.74%
DTPA 0.01% 5MBTA
50 B Oy 0 0.25%
FE-19 | 5.5% 0.50% RET) ° | EGBE 5% | 88.74%
DTPA 0.01% 5SMBTA
50% EX A7 3 0.25%
FE-20 | 5.5% 0.50% RE) ° | EGBE 5% | 88.73%
DTPA 0.02% 5MBTA
0.50% BX &7 4 0.25%
FE-21 | 5.5% ’ RET) ° | EGBE 5% | 88.71%
DTPA 0.04% 5MBTA
0.50% BX S 0.25%
FE-22 | 5.5% ° et ° | EGBE 5% | 88.69%
DTPA 0.06% SMBTA
0.50% B L 6 0.25%
FE-23 | 5.5% ° = ° | EGBE 5% | 88.67%
DTPA 0.08% 5SMBTA
0.50% B Ay 7 0.25%
FE-24 | 5.5% ’ e ° | EGBE 5% | 88.65%
DTPA 0.10% 5MBTA
0.50% EX O 8 0.25%
FE-25 | 5.5% ° e ° | EGBE 5% | 88.25%
DTPA 0.50% 5SMBTA
0.50% N 0.25%
FE-26 | 5.5% ’ RET) ° | EGBE 5% | 87.75%
DTPA 1.0% 5MBTA
0.50% EXL 10 0.25%
FE-27 | 5.5% ’ RE ° | EGBE 5% | 86.95%
DTPA 1.8% 5MBTA
-2 &5
0.50% B A ] 0.05%
FE-28 | 5.5% ’ R ’ J-NEE | 91.94%
DTPA 0.01% BTA
2%
0500 -G-FRESE | 010% | —zZ TR
. 0 S \
FE-29 | 5.5% DTPA FOEEAN 1-¥REL BETEE | 83.89%
0.01% BTA 10%
1,6--(4-
O (-8R 040% | Z_FEEd
o | 050% | e ‘\ ,
FE-30 | 5.5% CTPA i, 4-FEEL FFREE | 78.59%
7 BTA 15%
0.01%
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FE-31 5.5% 0.50% EeE 0.50% —C—F 83.49%
DTPA 0.01% S-PEELPUME | 10%
24-" 3-Fi&
FE-32 | 5.5% 0.50% EHEET 1.0% 1Eﬁ?§ 87.99%
e DTPA = AFGELBTA| 07T | 0TT°
0.01% 5%
0.50% 0 s 0.25%
FE-33 | 1.0% ° IR ° | EGBE 5% | 93.24%
EDTA 0.01% 5MBTA
0.01%
B2 A 12 0.25%
FE-34 | 25% | —R&EA RET) ° | EGBE 5% | 92.23%
- 0.01% 5SMBTA
=AU
075% Z, | 1-EESEE |
FE-35% | 7.0% | —j&— £ SI\;IBT; EGBE 5% | 86.49%
g 0.01%
FE-36* 10% 7= | e 0.25%
10% | REY] " | EGBE 5% | 83.34%
* 1= 7 0.01% 5MBTA
0.50% Toh% 0.25%
FE-37 | 1.0% EGBE 5% | 93.15%
DTPA 0.1% 5MBTA
040% | S{EZETE | 0.25%
FE-38 | 2.5% ° (AT ° | EGBE 5% | 91.35%
DTPA 0.5% SMBTA

*FEC Y IR 2H0.5% DBU -
IR 2 H0.4% 5 £ /LM H #£(TMAH) -
G LD

()
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R HH =

M FHEHF T 1103142384 C11D 7/32 (2006.01)
C11D 7/50 (2006.01)
X EHEH 103/12/05 I PC 434F : c23F 1106 2006.01)

C23F 11/14 (2006.01)
HO1L 21/304 (2006.01)

[RIH2H]) (F30/E)

ARBRERERGYHIEELFAEKY / CLEANING FORMULATION
FOR REMOVING RESIDUES ON SURFACES

[F3]

ARBHRERN—EREERY  EEFDELV—SLBESE
NED—FE—ECH  LE-EBEBR—REERBRE  HEL 5
“EGE ARTENRE-EER KBE_EABEEEL_RAEA
@ OED—SBReINGIE - 6B ehilH B R — IR B R
R FEH =M > YBED—HHIEH - HREE RS EEE - K
EHEERE ~ RIS » ROKE BT IEEE - 6k » R 7)iEiE
Mz 2 —pHIREE - LpHARBIRESBE T~ — i - KBEE
RN —REEE R L E R P B Z Tk -

[3&x]

This disclosure relates to a cleaning composition that contains 1) at
least one redox agent; 2) at least one first chelating agent, the first
chelating agent being a polyaminopolycarboxylic acid; 3) at least one
second chelating agent different from the first chelating agent, the second
chelating agent containing at least two nitrogen-containing groups; 4) at
least one metal corrosion inhibitor, the metal corrosion inhibitor being a
substituted or unsubstituted benzotriazole; 5) at least one organic solvent
selected from the group consisting of water soluble alcohols, water
soluble ketones, water soluble esters, and water soluble ethers; 6) water;
and 7) optionally, at least one pH adjusting agent, the pH adjusting agent
being a base free of a metal ion. This disclosure also relates to a method
of using the above composition for cleaning a semiconductor substrate.
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Bl - e REEBNYFES —HRIKE - ZHRIEE - K
ML~ ZIREL R AL - UROEE: - MRS A - IR IE E
MErb 2L ~ IRIEEE - ALE - ALK - carbazatyl ~ ERfftE - &
FEME  EEENE  BERFEECEHESZEL
HENEMREER BEEE2EGREEBCE ZHES
BRI AR S EY) » SLAERERMZERI - RELEEE
Bl > BEZEEBREEEMNEABE ZEBRYF -

[0022] BT ABECHN REERABRFEEZES
ek - S E_EEBIRARNE—EEHE - HZ >
RELEERY - B _ESE 28 —HEEAKRER -

[0023]flan E —E GBI A B aHE —E—RE ZHIRE
EEEED-FHANGRABEEEc —EXBLEY - B
TABBCHY  FIE— B _REEEE N EERE
EHNEE & EEE (0 0 NH, ~ HoNC(=X) » B
H,NNHC(=X) » H 5 » X=0 + S » B{NR » R{EHEC,-C.fZ )
2 4} o ¥ = % > NH,NH- - H,NC(=X)NH- > B
H,NNHC(=X)NH- TN # A B R A B E F 2 — R R g E
EE - -RNit - E2F—mEEBE(F 20 > NHNH- -
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EREREI-FHCERBEEECEDY —BHRBRLE
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Hep o RIRR*CH—FBB IR EFET ~ C-Cuis -
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HREFAE)ZH-NN-ZZ8 - ZHRERNRKEZE
L4,7,10-THEFER A+ —pe- TN LB ~ "B 28 -
FEELE)L =B B IR -
MEERELZHERY > B ZEREERRIG0.01EE
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