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The present invention provides an etchant composition comprising

A) high strength potassium monopersulfate providing from about 0.025% to about 0.8% by weight of
active oxygen,

B) from about 0.01% to about 30% by weight of the composition of B1) an organic acid, alkali metal

salt of an organic acid, ammonium salt of an organic acid, or a homopolymer of an organic acid, or B2) a
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halogen or nitrate salt of phosphonium, tetrazolium, or benzolium, or B3) a mixture of component B1) and
B2); and

C) from about 0% to about 97.49% by weight of the composition of water; and a method of etching a
substrate using said composition.
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The present invention provides an etchant composition comprising

A) high strength potassium monopersulfate providing from about 0.025%
to about 0.8% by weight of active oxygen;

B) from about 0.01% to about 30% by weight of the composition of B1) an
organic acid, alkali metal salt of an organic acid, ammonium salt of an organic
acid, or a homopolymer of an organic acid, or B2) a halogen or nitrate salt of
phosphonium, tetrazolium, or benzolium, or B3) a mixture of component B1)
and B2); and

C) from about 0% to about 97.49% by weight of the composition of water;

and a method of etching a substrate using said composition.
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B BREHIEIL B4 B RMEIR - B A — T H1E3
2R B AETHEMGE U EAmBFHRAHKRK - AR ZIH
oA KL

%k 4
%4 | HSPM® | Na,HPO, | iEt% | A48k | A48 |EPD® S/E® | T/A¢
5% | EE% | A% | E8% |cuMo |#k | &
()
#8 |40 0.5 04 |&-#8 |0 15/58 3.8 72.1
8 40 0.5 0.4 N3 0.1 15/40 1.8 78.1
9 40 0.5 0.4 LB 0.3 15/37 1.2 73
a) HSPM % & 3% K & 5 8 47 > B E. 1. du Pont de

Nemours and Company, Wilmington, DEH 4§ -

b) EPDA K B H R - HF —EHF AN LB 2 HE
¥ — AT ALK HE

c) S/E% % 4 4l & 4% %)

d) T/A% % A

RAvzHBERTA - AMBE T AN BB THE&2A
£ R 4IP %k X Na2HPOIE B A 4B 69 ¥ J§ 4% ] - 48 %
NAGBAEEBREBEYO TG AT FTHIFIB TR ML A K
o HEzZRNOEZNLERBIHRMEEL RIS RB %
% %] 10-16

Br s RBEKRTASZEE TSR A A MY
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ZHRBAETFHMUE  UAFAAEFIRLLR - AHFZIH
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%5
K | HSPM® | 2.84% | &M | A#MEE | H48% |EPD® S/E° | TA®
2% | EE% | 4% FE% |[CuMo |#AK | K
(%)

#8E |40 4 0.4 =3 19/23 13 |493
10 40 4 0.4 mEgER |01 19/23 15 |51.6
XY
B
11 40 4 0.4 mEgEk | 1.0 19/23 14 |682
E
B
12 40 4 0.4 ek | 2.0 19/23 1.7 |742
XY
B
13 40 4 0.4 ek |05 31/37 19 |55
4% 34

B ‘

14 40 4 0.4 mEgdk | 1.0 31/39 {20 |71.8
3% 34
8%

15 40 4 4 #Egk |05 37/42 18 | 56.4
BR
8

16 40 4 4 mEgRk | 1.0 45/50 |22 |63.4
BR
B

a) HSPM % & "ﬁz& :‘ézﬁ B 47 > B E. I. du Pont de
Nemours and Company, Wilmington, DEER 4§ -

b) EPDA 4L 2B - B —BHF AHMEE R LB HE
¥ A8 FABERR LI B -

c) S/EH % & il f #h %

d) T/A% 4 A
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%) — AL B ARE  RAAHABIUBEAIOBKR S
BloffBRPBEERFIGHIET - ZRFFaaimyE
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14X B F ) 1550 1688 7 38 wBE R E R 36 o st A o
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® %o B RAEAIEIE a2 R RMER - EH - EH1ES3
z @ NETFBEM AR KAR - B
Fl 7 %6 -
%6
&4 |HSPM® | TE&4k |NaHP, | A& | % EPD® |S/E° | TA‘
8% |EE% | EE% 8% |CuMo |#k |A&
(#)
17 40 3 0.5 skedt |} 15/58 3.8 72.1
18 40 3 0.5 shek |2 15/31 1 66
ﬁ‘ a) HSPM A& & % & @& %5 82 éf > B E. 1. du Pont de

Nemours and Company, Wilmington, DEBR 4§ -
b) EPDA & B8 - R —EARFTAHMe % L8 2 8
R FAAEL L HE -
c) S/E% & % 1l & £ %
d) T/A% 4 A
ROoF 2z BERTARNGTRAIEL B AR mER kLK
BIEFa B TERAFABBEFRELGEIINBLYE -

147081.doc -21-



1480360

£ 4] 19-20

R BAEREIKRTARATZEZE S LR Ay MR
%o RAEHIZ3E 242 B RAER - EA - FTHLIES
2 HRBIATTFHEEE  FEAMTFIHIAER - FAHIHE

KT
% 45 HSPM* ZEs4% | Na,HPO, | % B Mo
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%8 40 3 0 ok ol 2 z
19 40 3 03 o e 2 %
20 40 3 0.5 ok o 2 %

*HSPM A S 3% E B & 8 47 > AE. L du Pont de Nemours
and Company, Wilmington, DEER 1% -

ZTP Z #HB T EHBBE S -MTF TAM AN R
B i B R ) o R BN I BTAETHEHR YA
HEARMB B KR - EHIOR20B T~ X% B ER T
HAEEHBER M A THERAHKA BT RTE L KD -
% ) 21-25
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R AmymEHE MAERKARI KL FEIFEE R
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% 8
%% | AEA® | AEA | HSPM® | #i& flbés | m# | BiEm [ER° | %
B RE | (ZE%) [(EE%) |(EE&% |[i&HE |Rp A/sec | IE
(pm) | (chm/cm?)

8 0 40 4 0.4% #E |205 584 |n/a
21 TPPC® | 500 | 40 4 0.4 #25 | 6428 1.0 97
2 TPPC {400 |40 4 0.4 0 63.3 1.65
23 TPPC | 400 | 40 4 0.4 500 | 4.55 19.91
24 TPPC | 400 |40 4 0.4 1000 | 4.84 18.92
25 TPPC | 400 |40 4 0.4 2000 | 3.67 24.75

a) AEA=3F % & ¢k 2] %I
b) HSPM A & % K B 5 8L 47 » A
E. I. du Pont de Nemours and Company, Wilmington,
DE# 4% -
) BR=#Z & £ » A BV Z KRB LT
d) IE=#p # &l 2 #
e) TPPC=#& 1t ™ X 4
28BN RBE > wEHgBEIKLRE BT
ARBRDEHRRE  -HBRAELRETH2 £EF wA@XH
] » BIALEMRpE ¥ fo» R LHEAZREREGIT%
WHal BKEDER  EER - RBHETEZEF H22-25

P B RRERBrpmsRAERBREE M e 0 BB A —

EHEBE - UBZHERMME T A K B ER RN LR
% #k FfERE #i&ﬂ
& 1] 26-37

SEEMMAIBEE - BEME AL B REENpHE
B BB EREBERTRIAZEZE LA S AS M
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MEZBHERBEZIRE - FMFXHEFHNNLXIB-

&k 9A
£4#1 | HSPM® | LE4$% | CuSO, 35%H,0, | pH | A 2pH | Z& | #Hl Al
Wk | EE% | E5% | SHLN(EEY%) | (EE%) Eifogd A
8] |40 2 0.5 3 2.5 | H;S0, R HR
26 40 2 0.5 3 2.5 | H,S0, R | BRBR
27 40 2 0.5 3 2.5 | H,S0, R | R
28 40 2 0.5 3 2.5 | H;S0, R | XTFEN
29 40 2 0.5 3 2.5 | H,S0, B | B
30 40 2 0.5 3 2.5 | HS0, e | BRBR
31 40 2 0.5 3 2.5 | H,S0, R | AT EEM
32 40 2 0.5 3 2.5 | H,S0, PR | LEEEE
33 40 2 0.5 3 2.5 | H,S0, P | et AR
B
34 40 2 0.5 3 2.5 | H,S0, FE | skek
35 40 2 0.5 3 2.5 | H,S0, B | LEEEE
36 40 2 0.5 3 2.5 | H,S0, R | okep
37 40 2 0.5 3 2.5 | H,S0, #AE | Bt A
&%

a) HSPM %A 5 % K ® i 8 47 > B E. I. du Pont de Nemours

and Company, Wilmington, DE® 4%

% 9B

T 1 T RXGEATS Rp Cu (ochm/cm?) Cudtp ] Bl £ %

R A8 A 1.1325 i
26 & 9.9811 89
27 ) 9.966 ' 89
28 & 8.758 87
29 2 7.5047 85
20 2 4.9528 77
31 i 3.02 62
32 2 3.0049 62
33 £ 2.3858 53
34 £ 2.0687 45
35 2 1.9479 42
36 & 1.359 17
37 & 1.208 6
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A9 MR BEBEFEBNHBRE  FAEHZIBILER
Rp¥M H o SBETHWHBEHHEEER - ARE I
TAZGBITAHER BEL-E LAY REFEE G2
B AER -
& 5] 38-42
SEEORINBZEBINBEREBRTRIOAIZEE
BEokRbmnsmEHE ZEREKARAFTEL FR/HEE
_ LB ZGRERRIBHERBEZRE - A2 H
® iz

. %10

4 |#£AZ | AEA | HSPM® e | RiEAmMmMS | REB%E Rp* ER® | %IEf
%% | AEA* | RE | (&%) | (ZE%) | (EE%) (rpm) (ohm/cm?) | Alsec

$8 | #8 0 40 4 0.4% B 2.05 584 | FidA
38 | TPTCE | 500 40 4 0.4 HE 17.31 5.49 88
39 | TPTC | 500 40 4 0.4 0 15.06 7.71

40 | TPTC | 500 40 4 0.4 500 3.55 25.76

41 | TPTC | 500 40 4 0.4 1000 2.57 37.15

42 | TPTC | 500 40 4 0.4 2000 2.57 37.18

1 4% % Bl
4

BEBRET B

hiEY)

a) AEA=3 %

- b) HSPM=3%
E. I. du Pont de Nemours and Company, Wilmington,
DE B 4%

c) Amm=4%

d) Rp=4#& 1t & &

)ER=#hil £ % > UBDLHEEFL

f) IE=4p % & & ¥

g) TPPC-= X #.1b w ok &
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Z 108 a8 AHBaE ARibw X
}‘ﬁﬁ’\/ﬁ&." 1% &% iR -$- E/}lL%#ﬁ’!bﬂJ%@ﬁﬁﬂ?@
FREMMHEEZRAHHEB - £448 — %EH
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40-42 ¢ » £h % ik R K rpms K F R R E

F—HERERE - ZBH
mig ez R FER T LT -
K 1] 43-44
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K 4% [ 1K £k %

Cogp s

R
& B

&
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z 7

» T
A

g 1

T G B A P R A S B 2
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2

BotRASENSHEGE HAEARKBARIEK]L FLIFEE S

5 Bl ZBGAREERZBHAEARBEZIRE - FTIFXHE
A F 11 -
% 11
%4 | Mz | AEA | HSPM® | =&t | —#4t vEs | msedn | % | Rp? ER® | %IEf
AEA? -4 FE% | (8 Amm.® Amm.° | (£8€%) | i&&E | (ohm/ @
(Z8%) % | (FE%) | (F¥% (rpm) | cm®) | sec)
#®\ | #HB 0 40 445 0.23% 1.5 B | 487 | 195 | ram
43 PAAS 0 40 445 04 1.5 6 B | 667 | 143 27
44 PAA 02 40 4.45 0.4 1.5 6 B | 2003 | 47 76
a) AEA=JF & & 4k %] A&l
b) HSPM=35 3% E B FLBL 47 > B
E. I. du Pont de Nemours and Company, Wilmington,

DE B 4%
c) Amm.=4%
d) Rp=#& 1t € &
e) ER=¢k %] i & > A HH
f) IE=#p % & 2 £
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g) PAA=F & 1 8
RINTHBEBRATRAFGKLEAXZIEE Q2 B RE &
WwHE - BBLBATHBERBETITRAAMGLEE -
[(BABERA]
@m%*%ﬁZﬁ%ﬂ%%%ﬁﬁSMDE’ﬁﬁﬁi

B ECu/MoE B A A LM AR EEHEAETH2Z
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B2A% — AR FHAETFREAMESEMB » AR L
BAHCu/MoE B A A LM » B#E b AT H3IX 4%
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10329 B 12 HEIESIRE

£ FHEARE :
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e B EARBEIAR Az BB AR > £ ¥ uA

BBkt — KB B - KR Bk K KBS

HEBRABBMAROIFHFQA -

WP FEHNEBFEIBAmL ez Bland L& —F
QA —#HBALE  ZHBALEHEE NG —HE - —
ME - BRAICARFBEMARYESA -

W HEHNGEER ESEAAE BB AR HE P
B A 1t B 14 — B B M & Fe(NOj3); - Fey(S0y4); -
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10.

11.

10349 B 12 BiEESiaH

NH,Fe(SO4), ~ FEPOLR & Al K S Ama s W B Az &
Fe3+48 B b & 4 > &R 1% — & A » & Cu(NO;), ~ CuSO, ~
NH,CuPOR & ARG rmameiFazma -

W FEANBCEB S I Bz Eark Hit—F
e —FEatn B RIEEQEUBGEENG RS
9% ~ %t 98 ok (pyrrolyn) ~ sk 98 - o3| ok ~ b ok~ ok ook . oF
s Bk s R R AWk K H o BERKYGHE - =
K ok 45 (triphenylazolium) 8 ~ 48 ER /X v of 45 B8 R & R 4
Xy Brrafnmita -

P FIEARBRIRAmEz 2 Hanty  HE&—F
e —Bedp B > ZBAIvHE S -—FRE - Hh s
BB —IEF Gk A -

WP FEANEB L IAmE 2 Bt H ¥ %
ekt —Faos—EBEay  ZansgEid—
Ra@EHE - —2BETHAB - — I FE B R —pHE
OB AT R M B

— ez AR T EF LSRR L BF -
Btz ARia Lt E 2B EHE - —HBAREZS —
AR AB LY E 2 RAE - —HBAREZE LB A
LTEH BN R EAE RD)BZAEARAEL—FHEHNLE R
12958 v — 3B 2 Bl amihiEmm -

WY FEMNERFI0BEmEX T E HFYZE—2 B %
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AR AHBEY -~ % F8EH - 2B RE R -
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