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Abstract

The effects of surfactants on electroless copper plating bath for PCB was studied. Basic bath composition
was cuplic sulfate 10g /1, EDTA.2N= 40 g /I, formalin 3m¢/1 and sodium hydroxide solution for pH adjust.
After addition of accelerators, stabilizers and surfactants, the polarization curves in plating bath were carried
out for presumption of the plating rate. From the plating rate in bath with the various concentration of
additives, the optimum condition for manufacturing the electroless copper plating bath was confirmed. It was
found that the addition of wa’-dipyridyl, pyridine and polyoxyethylene octylphenylether was good as
stabilizer, accelerator and surfactants, respectively, With this additives, the maximum plating rate of 12um/h
at 65 and 2un/h at 25C was obtained.
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Table 1. Composition of Base Plating Bath and
Chemicals Used as Additives

Rase hath

CuS04-3H.0 10g /1, HCHO 20mg/l |
EDTA - 2Na 40 g /1, NaOH pH adjust |

Addiiives  |Characteristics  Chemicals :
| ~dipyTidyl, '
Stabilizer  |Cu(I) Complex Q_ 1p?fr1 Y

i NaCN, NaSCN
Accelerator |[N-compound | Pyridine

Ethylene gly-  |PEG 400, 600, 1000,
L cole, Polyvoxye- 14000, 6000 '
Surfactants

thylene octyl-  |OP-8, OP-7, OP-9,

phenylether OP-10
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Fig. 1. Schematic diagram of plating apparatus,
1. Reciprecating motion agitator,
2. Speed controller,
3. Water bath,
4. Epoxy resin,
5. Air inlet.
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Fig. 2. Change of cathodic polarization curves
with varicus additives at 25°C. pH 12.5,
100mV/sec of scan rate.

{1) Base bath, {2)(1) + a.o -dipyridyl
{3} (2)+pyridine, (4) (3) + OP-10.
(5) (4}+ PEG 4000,



266 nl.j 3 U.]

calgla] A 26 253 1993

EREEE FANNA flal ZAAAL AR
e Al AL {16l aa’ -dipyridyl
g Aobeve Aol e, B EFGLY oy
dele o 4 aloln Y1eel aa’ —dipyridy!
of &G FNel pyridined Hbebd HA(3)
TAg #HiFe 4AEE Jeplgdeh Cu
(Io]&apdala ol 9= qa’ ~dipyridyluhe.
Bl padansl onw A&4e] A& Aol
pyridine$ A7latd FAA gL ws) A5
o] pyridinec! A2 of-$ ofgar A zhAd
2 wgieh o) Ao A4S polyoxyeth
viene octylphenylether(elst Frliaof el
OP-5, OP-7, OP-%, OP-10232 24 A%
OP-10 = polyethylene glyeol{o] 3} 53l
¢ PEG 600, PEG 40002 F4]) A%
PEG 10008 4& &9 M=rade 23viael
71 ‘F‘j‘%‘l\ﬂ_ti' ™ ‘J..‘/_' e /]_ IIHL__ _I:_.A.U’—_Q_Cﬂ C.’

o] ]

S = =) T 2

I
ok ol pupal BoRF Aol gkEaledl A
fof| g’ -dipyridyld pyridinec] #r}E 830
A 74]”35“424]“- Blg PEGE Fgte o 0P91

oyl g 2ol wlE olsks M ow

4 -

o ] TR TR LR N

5 PEGSH OPS| 4% 24 Fwee Foel
@ AR FAE tM%of F@aoh viag 2

Blol.e-4 A AdAyE Fodel relsREarie]

bt

1h

X 0 oI O
GE Fr AL E U A Ak

CeEdol oixis g

Yabd e n wirge) AwagAE by
SFe] Edehi CuOsl Litels Wgel 93
AKEE T elRAs] SR, 4 Sl
‘6‘1—,&61 X-loﬂ/bfg] 0-;10“ 0] c], )U"] 0] _A ,ol“g} M_ﬁﬂ

ofelz x| ul Cu(l)o)

h a3
e R YEl o] g4 g
1

ol &%} Lol ofel] ik madud
4 gleha ‘%ﬂm e
l“

7] & S0l omg/l ao’ -dipyridyl3} Sng/l
9] pyndme— H7peka o376l 0.05mg/144 ing
Aol wse ool A AP I A7) b min &
Haled HzlEl L5 65, pH12.58] S
Eg&ny Wl BAste] o HaE Fig 3el
b elel. QP A el Re A Fa kel i E S0
2 HLB7} Sej4al #& 2 FobEg- 6,7, 9,
104 sl PEGE $3xs 40000)4i<). 5
F455% PEG 4000%F sH=Eoa gt el

Plating Rate(um/hr)

0.2 0.4 0.6 0.8
Coneentration{ng/1)

Fig. 3. Plots of plating rate vs. various concen-
tration of surfactants in base bath
containing bmg/| of e.e’ ~dipyridyl, Brg/!
of pyriding at 657, pH 12.5.
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Fig. 4. Plots of plating rate vs. various conge-
ntration of OP sericus in base bath
containing g/l of a.a’-dipyridyl, Bmg/|
of pyridine at 65°C, pH 12,5,
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