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The invention relates to an electroless aqueous copper plating solution, comprising - a source of copper
ions, - a reducing agent or a source of a reducing agent, and - a combination of 1) at least one polyamino
disuccinic acid, or at least one polyamino monosuccinic acid, or a mixture of at least one polyamino
disuccinic acid and at least one polyamino monosuccinic acid, and ii) one or more of a compound which is
selected from the group consisting of ethylenediamine tetraacetic acid, N'-(2-Hydroxyethyl)-
ethylenediamine-N,N,N'-triacetic acid, and N,N,N',N'-Tetrakis (2-hydroxypropyl)ethylenediamine, as
complexing agents, as well as to a method for electroless copper plating utilizing said solution and the use

of the solution for the plating of substrates.
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Z1 : EDDS/EDTAXH&

0 ?Egg%?s 20 ml/1 EDDS | 30 ml/I EDDS

EDTA 23.1 g/l 23.1 g/l 23.1 g/l
EDTA Y & 2.0 2.0 2.0
Cu?* 2.5 g/l 2.5 g/l 2.5 g/l
H,PO," 9.1 g/l 9.1 g/l 9.1 g/l
KOH 10 g/1 10 g/l 10 g/l
N3 4.5 g/l 4.5 g/l 4.5 g/l
& 2 Bl 10 mg/1 10 mg/1 10 mg/1
EDDS 0 g/l 4.5 g/l 6.8 g/l
EDDS ¥ & 0 0.4 0.6
BEC] 55 55 55
CuE fE[pm] 0.50 1.13 1.47

23 : EDDS/HEDTAZ &

0 2&1&%})}8 20 ml/1 EDDS |30 ml/l EDDS
HEDTA 22.1 g/l 22.1 g/l 22.1 g/l
EDTAE & 2.0 2.0 2.0
Cu** 2.5 g/l 2.5 g/l 2.5 g/l
H,PO," 9.1 g/l 9.1 g/l 9.1 g/l
KOH 10 g/l 10 g/l 10 g/l
AR 4.5 g/l 4.5 g/l 4.5 g/1
==l 10 mg/1 10 mg/1 10 mg/1
EDDS 0 g/l 4.5 g/l 6.8 g/l
EDDSE & 0 0.4 0.6
BEITC] 55 55 55
Cu/E ¥ [pm] 1.31 2.28 3.18
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FE 1 0 th/}f;?u])js 20 ml/l EDDS | 30 ml/l EDDS

EDDS 28.4 g/l 28.4 g/l 28.4 g/l

EDDS % & 2.0 2.0 2.0

Cu* 2.5 g/l 2.5 g/l 2.5 g/l

H,PO," 9.1 g/l 9.1 g/l 9.1 g/l

KOH 10 g/l 10 g/l 10 g/1

LR 4.5 g/l 4.5 g/ 4.5 g/

R E M 10 mg/1 10 mg/1 10 mg/1

EDDS 0 g/l 4.5 g/l 6.8 g/l

EDDS & & 0 0.4 0.6

BEC] 55 3 >

Cu EE [um] 3.34 3.67 4.09
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[0096] B B (RN B AR R HETT - ZER 6 » BRI AH AL

VIRE B R

[0097] 7E & B fm 5t 4 F1Aw 55 S 7

&2 ZEDDS - .3ﬁETﬁf§Q”ﬁﬂﬁrm%$Z§&%°
Z $& 5B HEDTARIQuadrollE &
FRR6) a0~ J7 EEEm I3 3R/ -
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6 FATHIR

HEHREEEFRAIEE

Z HEDTA/Quadrol - fE & i ito > HME’%W?&‘??JMM

UINEDDS
Yy B IR R IN(E B
E— T HIMHEDTA/Quadrol

0 ml/l EDDS | 0 ml/l EDDS | 65 ml/l EDDS
L ELY 4 5 6
HEDTA 32.1 g/l 32.1 g/l 32.1 g/l

HEDTA% & 2.9 2.9 2.9
Quadrol 2.3 g/l 2.3 g/l 2.3 g/l
Quadrol’® & 0.2 0.2 0.2
Cu** 2.5 g/l 2.5 g/l 2.5 g/l
H,PO,’ 9.1 g/l 9.1 g/l 9.1 g/l
KOH 10 g/l 10 g/1 10 g/l
v 4.5 g/ 4.5 g/l 4.5 g/l
& E il 10 mg/1 10 mg/1 10 mg/1
EDDS 0 g/l 0 g/ 23.3 g/l
EDDSE & 0 0 2.0
BE[TC] 55 55 55
CuyiFE & [um/104> 8] 0.55 0.43 1.17
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0 ml/l EDDS | 40 ml/l EDDS
gy 7 8
HEDTA 32.1 g/l 32.1 g/l
HEDTA & = 2.9 2.9
Quadrol 2.3 g/l 2.3 g/l
Quadrol € & 0.2 0.2
Cu?* 2.5 g/l 2.5 g/l
H,PO, 9.1 g/l 9.1 g/l
KOH 10 g/l 10 g/1
e 4.5 g/l 4.5 g/l
e 10 mg/1 10 mg/1
EDDS 0g/1 14.3 g/l
EDD 0 1.2
BE[T] 55 55
I YU [um/10 73§ ] 0.62 0.95
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[102]EE BRI IR > MIME—FIENEZ
HEDTA f]1 Quadrol » B EEE EFMHHWHOE & &2
HEDTA/Quadrol(B Bz #7557 16) -

[0103] & SEE R e S B EH TIER R - HEER
R, » 3@ IMHEDTAFIQuadroli J& & il AR BB T 2R 8 i1 - 78
i AIERIRETNERECBE  ERNEZ
HEDTA/Quadrol -
=8 1 RPRRETT

HEA4HE 9 10 11 12 13 14 15 16
HEDTA 32.1g/1 |32.1g/1 |32.1g/1 |32.1gM1 |32.1g/1 |32.1g/1 |32.1g/1 |32.1g/
Quadrol 23g/1 [23¢g1 [23g1 (23g1 (23g1 (23g1 [23g1 |23 ¢
Cu?* 2.5g/ [25¢/1 [25¢1 |25g1 |25g1 |25¢g1 |25¢1 |2.5¢]1
H,PO, 0.0g1 [91gl [9.1gl [91gl |91g1 |9.1g/ 9.1g1 |9.1gl
KOH 10g/1 [10g!1 |10g/l |[10g/l |10g/l |10g/l {10g/l |[10gl
sl 45¢g/l [45¢g/l [45¢g/l [45¢g/l |45g/l |45¢g/1 [45¢g/1 |4.5¢g]
eyl 10mg/l | 10mg/l {10mg/l |10mg/l |10mg/l |10mg/l | 10mg/l | 10mg/l
](H?Zg?xk%) 0gNl |0g1 |6.6g1 |12.1g1 |17.6g/1 |23.1g/1 |28.6g/1 |34.1g/1
Quadrol 0g1 |0g1 |05g1 [09g1 |13gN [1.7gN |21g1 |2.4g
(BBALHY)

JEEC] 55 55 55 55 55 55 55 55
fgﬂﬁi\%] 041] 030 028 028 028 028 027 024

# 4 : — 55 H(EDDSHIHEDTA) LA, % k.
[0104] & B (RANEE B 1 — fRETT -
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TGS S H 8 2 EEA g8 SR LA
(i+ii) : Cu (i EDDS): (ii HEDTA)
3.1:1 1:31
3.1:1 1:8
3.1:1 1:4
3.1:1 1:0.05
AT NS EY)
Cu* 2.5 g/l
KOH 8 g/l
=gl 2 mg/l
LEEER 4.6 g/l
B 45°C

UIRREF[E © 10578
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#iBUs - SHE MRS S B(EDDSFIHEDTA) LA 2 8 1L,
[0107] E B fRANEE B 1 — MR HETT

=11
e g 5 1 ¥ 8 2 LA e B B Lo
. (i+ii) : Cu (i EDDS): (ii HEDTA)
0.5:1 1:4
3.1:1 1:4
11:1 1:4
oS ENSR )
Cu** 2.5 g/l
KOH 8 g/l
=yl 2 mg/l
® ZEEER 4.6 g/l
18 & 45°C
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7 B fE S BB IE W
ELECTROLESS COPPER PLATING SOLUTION

{131
REPRRN —EEEA K ERET - HEE

- BT IR
@ - —BFEBREBEEE MR
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PURBRA —TEF] B wOm A B AR s BB 8y 5 7% U&E%Mmﬁﬁﬂﬁﬁ
EMEIHE® -

[#&Ex]
The invention relates to an electroless aqueous copper plating solution, comprising
. - asource of copper ions,
- areducing agent or a source of a reducing agent, and
- acombination of
i) at least one polyamino disuccinic acid, or at least one polyamino
monosuccinic acid, or a mixture of at least one polyamino disuccinic
acid and at least one polyamino monosuccinic acid, and
ii) one or more of a compound which is selected from the group consisting
of ethylenediamine tetraacetic acid, N'-(2-Hydroxyethyl)-
ethylenediamine-N,N,N'-triacetic acid, and N,N,N',N'-Tetrakis
(2-hydroxypropyl)ethylenediamine,
as complexing agents,
as well as to a method for electroless copper plating utilizing said solution and the
use of the solution for the plating of substrates.
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