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Step of immersing through-electrode in copper plating solution

First current applying step of applying first current

Second current applying step of applying second current, magnitude of
which is lower than that of first current

Third current applying step of applying third current, magnitude of which
is higher than that of first current

S400 ...

(57) Abstract: An embodiment of the present invention provides a through-electrode filling method comprising: a step of immersing a
through-electrode including a via in a copper plating solution having a leveler and a copper electrolyte; a first current applying step of
applying a first current to coat an upper side surtace of a via of the through-electrode in the leveler; a second current applying step of
applying a second current, the magnitude of which is lower than that of the first current, to form a plating film of the copper electrolyte
on the bottom of the via; and a third current applying step of applying a third current, the magnitude of which is higher than that of the
first current, to fill with the copper electrolyte in a part trom a surface of the plating film of'the copper electrolyte to an opening of the via.
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F4 0% 5i0, AR1WHE WA, 2 ol Fle] ke W3] Aol
barriers < &4 $Ht}. barrierd 9ol &2 71/ 2 (Physical Vapor Deposition,
PVD) &4 © & A 9FZ(seed layer) S F A 3 5] 317] & 1] b2 AF27}

zRog AYFT A= s dds sy
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[94]  [3EI1]
vl of 18] AF Q7=
b A2 5 (ASD) 757 1 7FA1 {H(second, s)
ArAdwFdzl (0.2 300
A2AFAZE |11 855

[95]
[96]

[97]
[98]
[99]

[100]
[101]

[102]
[103]

[104]
[105]
[106]

[107]

(ASD= Ampere per Square Deci-meter, A/dm?)
271 & 1o A YERG vl o] Al2A F A 7EA THEF H A
855% = A1+ 17}/\] HA A DA o Azh R v 53] <78k BE

AFE FAGA RS A 5 A FEdvlae] 19 2318 58] e
floke] L2 7] 1 20 LERARIE o] 5 2004 He1% 4 91 v} o),

nlotol A3k glo] Falo] o] Eol A= A& Fel% 5 UL,

Y] 3L o 2]

TE AT ) Moo ARG EA7]7] 93 v]an o19] 27
AT bEAR o) 5h7] T 2o hE AR 2A O FA HPLS
A ek 3 A DA o] A7ES 3002004 1002 2 FaAAer g2 5
WA 7 9] Albo] 45 el b3 o 13} ] i 20 A 2R.H = AR 1
shsich.

[3£2]

vl a of 29] AFSIIL

b A2 5 (ASD) 757 1 7FA1 {H(second, s)
ArAdwFdzl (0.2 100

A2AFAZE |11 900

(ASD= Ampere per Square Deci-meter, A/dm?)
44 202 59 w79 Hlobe] e ¥ 30) LFERRT B 3004 e

Qi ks o), 479 216l A= ¥HEA T Blof o] EiFo] Y]
Aol mloke] Z1 ipel o] Kol 77t e B AT FAlo]

AR o) o)X A ghi=ths A S B0 5 3

[B] 2L o 3]
BEAT | 2 HMP%%%M11H4ﬂﬂ%ﬂtﬂﬂﬁ3ﬂﬂﬂ
EBE R EA i A

Ghe w13} ) 2 o390 A ﬂbx%%sgq.
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[115]

[116]
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[119]
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vl o 39] AFN7F=A

b A2 5 (ASD) 757 1 7FA1 {H(second, s)
ArAdwFdzl (0.2 300

A2AFAZL |15 630

(ASD= Ampere per Square Deci-meter, A/dm?)
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A3A 72171 1.5 620
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(7478 1]

[7d - 2]

[ 3]

AAFE A7e= A1AFA 7L

A7 AAF RO S A2AFE Q17Eshe], A7) vlole] nhdhe) 437]
T A Rehs YA st A2d R AL R

A7 A1AF R =& A3 2 ,
Aol MFE, A7) Blote] 7R A7l el Ed o] S E =
ABAFRJA7PGAE E3sh= A& 57 07 sh= I3 d =9 S,
Al18kel] oA,

371 HEA =,

[3}82 1]

Y
B
a F
‘0

AN
Ot
o
e
o
N
4
AC)
X,
e}

Y
1o
kr
ul ¥
=)

o
-
£
o

T\ T @508 45 2867, ol H 2 28715 28ket= 17] W
A1 107) Abol o] BAE 2EE A8 Fxo] o) Ay, = o
28718 E3FekE 571 WA 2070 Aol o] ¥l A E ZhE 7EA ] 29
k7o) L,

T3 Ty @505 45 a7 170 WA 107 Alol o &4 s
Zhi= A pol gz o)l A, 3= 57) A 2070 Alol Y] BrAE Zhi=
7hAE 2] g o] al,

m¥ n®] ¥ 1 A] 507H4] o] H4ro] a1,

o= 1 A] 1007}%] 9] 4 4=0] aL,

q9 re] -2 1 WX 30071 9] g 4=o] a1,

X3 9 2(CD), BE(Br), . 2.5(), 2AHI(NO,), 3
), B A7 (OH)E o] Fol Xl o] £ i 5 st o] 4
A28kl oA,

A7) BekA ol A, AR N-Y E & v gho}ul,

;
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[T 4]

4% 5]

%5 6)

[T 7]

N'-glo] =S Al o] = S Fofu] =,

Gl =S AU EL Y e gho] =g R o) o] B, 2-go},
HopAld | ghe = 3-volA g v & 59 o] al, T di5 o=
FAaE AL, T ol Hl = 2877 £33 670 9] @A S 2h= 7HA
?ngﬂﬂﬂi_m4n46“15Wﬂ1&4ﬁ*°l , 0= 2 WA 309
Aaolal, X+= TR o] Tl 3tyel e 53 0= St dE =9
Y.

A1kl oA,

7] 3 EkA) = 100 g/mol W A] 500,000 g/mol H ¢ o] F-2}akS- 2h= A&
Ex o = HEA T =HuE,

A1 WA Aag F o= gk ol oA,
271 FEEa A AAA D 7EAE U] 23tetE Ale S 07 §h=
HEA=e Ay

Polyoxyalkylene glycol, Carboxymethylcellulose, N-nonylphenolpoly glycol
ether, Octandiobis glycol ether, Oleic acid polyglycol ester, Polyethylene
glycol, Polyethylene glycol dimethyl ether, Poly(ethylene
glycol)-block-poly(propylene glycol)-block-poly(ethylene glycol),
Polypropylene glycol, Poly vinyl alcohol, Stearyl alcoholpolyglycol ether,
Stearic acidpolyglycol ester, 3-Methyl-1-butyne-3-ol, 3-Methyl-pentene-3-ol,
L-ethynylcyclohexanol, phenyl-propynol, 3-Phenyl-1-butyne-3-ol, Propargyl
alcohol, Methyl butynol-ethylene oxide, 2-Methyl-4-chloro-3-butyne-2-ol,
Dimethyl hexynediol, Dimethylhexynediol—ethylene oxide,
Dlmethyloctynedlol Phenylbutynol, ¥ 1,4-Butandiol Diglycidyl Ether %

o] Fo|x B4 o T st o) S EetekE Ale S 0w dh=
BER o] AU,
A5akel] oA,

&1 THEA =,

(O-Ethyldithiocarbonato)-S-(3-sulfopropyl)-ester,
3-[(Aminoiminomethyl)-thiol]-1-propanesulfonic acid,
3-(Benzothiazolyl-2-mercapto)-propyl-sulfonic acid, sodium
bis-(sulfopropyl)-disulfide, N,N-Dimethyldithiocarbamylpropyl sulfonic acid,
3,3-Thiobis(1-propanesulfonic acid), 2-Hydroxy-3-[tris(hydroxymethyl)
methylamino]- 1-propanesulfonic acid, sodium2,3-dimercaptopropanesulfonate,
3-Mercapto-1-propanesulfonic acid,
N,N-Bis(4-sulfobutyl)-3,5-dimethylaniline, sodium

2-Mercapto-5-benzimidazolesulfonic acid, 5,5’-Dithiobis(2-nitrobenzoic acid),
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DL-Cysteine, 4-Mercapto-Benzenesulfonic acid, 2

5-Mercapto- 1H-tetrazole- 1-methanesulfonic acid = o] Fo R EA 7 %

o s} o] 42 E3beh AL SRR i HEAT AU,
F9ras]  AsTl 9ol A,

371 7HEA R 7T A A = ZH 100 g/mol HA] 100,000 g/mol 91 2
PARE A7 2 AL SRR s HEAT FAY.

1R e
7413 9] A13}el] oA,
71 ATAFJA7PEA 2] 7] Al 7o A7 =3= 0.5ASD W A]
2.0ASD, AFA7FN7HE 12 WA 602 E 3= AL EXH 07 3=

BEAT FAY.

(73 10] A9kl 9
71 A2A = 0.1ASD % 0.5ASD, A 5217
] 30807 8l AL EF o R i AEH T FAY

(78 11]  A9dtel] glo A,

du 2
o >

>

2,
i
é
3%
[-'>~1
B
1o -
=
B
mE
F F
o
n

.5ASD LHZ] 8.0ASD, #FA7FA| 1F& 55
S ) ) b R s
78121 Al1gde] AR uel A H %%{%.
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