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Effects of Bath Compositions and Plating Conditions on Electroless Copper
Plating Rate with Sodium Hypophosphite as Reducing Agent
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Abstract : Using sodium hypophosphite as reducing agent, bath composition and plating condition of
electroless copper plating on plating rate have been studied. The followings were determined as
optimum, bath composition; CuSOs 0.025M, NiSOs 0.002M, NaH:PO: 0.4M, sodium citrate 0.06M,
HsBO; 0.6M, thiourea or 2-MBT 0.2mg/ ¢, and operation conditions; pH 9~10 at bath temperature
rage of 60~70C. A small amount of nickel ion (Ni*'/Cu® = 0.002/0.025) to the hypophosphite
reduced solution promotes autocatalysis and continuous plating. An additive such as thiourea or
2-MBT of a small amount(0.2mg/ ¢ ) can be used to stabilize the solution without changing plating
and 70C were calculated to be 11.3kd/mol for
deposition weight. Plating reaction had been ceased by the adjustment of pH above 13, temperature

rate much. The attivation energy between 20T

higher than 90°C and under 20°C. Deposited surface became worse in the case of increment of bath
temperature above 807C.
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Table 1 Bath composition and plating condition
of electroless copper plating

Classification | Reagent |Concentration (basic)
CuSOs | 001 ~0.05(0.025)M
Metal source .
NiSOs | 0,001 ~0.005(0.002)M
Reducing agent | NaH:PO: | 0.1~0.6(0.3)M
Complexing agentNazCe¢Hs0O7| 0.03~0.15(0.09)M
Buffer H;BOs | 0.1~0.7(0.5)M
pH 7~13(9)
Bath temperature 20~90(65) C
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Fig. 3 Effect of copper sulfate concentration on

plating rate
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Fig. 4 Effect of nickel sulfate concentration on
plating rate
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Fig. 5 Effect of sodium hypophosphite concent-
ration on plating rate
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Fig. 6 Effect of sodium citrate concentration on
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Fig. 7 Effect of boric acid concentration on
plating rate
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Fig. 9 Effect of bath temperature on plating rate
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Table 2 Effect of plating rate, Surface conditi-
on and bath stability on additives in

2014 - wyY - WY@

electroless copper plating
. Plating rate| Surface |Stability .
Additive (ng/ext - hr) | condition| (day) Concentration
None 72 O <1
(DThiourea 6.5 O <10 0.4 mg/ ¢
@Sodium 5.3 X <2 | 10 mg/t
cyanide
32-MBT 6.1 O < 10 0.4 mg/ ¢
®Sodi
@Sodium | o g X <1 | 10mgt
thiocyannate|
(®Saccharin 6.9 X <3 200 mg/ ¢
O+@ 34 X <1
O+@ 52 X <3
O+® 2.8 X <1
O+® 6.1 X <1
@@ 3.2 X <1
@+®@ 5.6 X <1
@O+® 5.7 X <1
O  : Excellent X : Worst
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Fig. 11 Effect of thiourea or 2-MBT concen-
tration on plating rate
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Table 3 Optimum bath composition and plat- ing
condition for electroless copper plating

Composition Concentration

CuS0q 0.025 M
NiSOq 0.002 M
NaH:PO:2 04 M
Sodium citrate 0.06 M
H3BOs 06 M

Thiourea or 2-MBT 02mg/ ¢
pH 9 ~ 10

Bath temperature 60 ~ 70T

(Volume / area) ratio >20(ml /o)
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