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Behavior of Tin and Palladium for Electroless
Plating on Bariumtitanate Ceramics.
(Part 1: Study with Electron Spectroscopy for Chemical Analysis)
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National Industrial Research Institule

Abstract

X-Ray photoelectron spectroscopy has been used to obtain information on the behavior of
the Pd catalysis and Sn sensitizer on the bariumtitanate ceramic substrate,

SnF. sensitization and PdCl. activation process are used to prepare nonconductive substrate
for electroless plating. This method of surface preparation is compared to Pd—5n mixed solu-
tions and Ag pretreatment process. In all the case, the bonding energy is about 487.5eV for Sn
and 336.5~ 337.5eV for Pd.
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Table 1. The Condition of treatment process
Symbot Treatment Chemicals Temperature(T) | Time(min)
E Etching 100ml/L. HF +300ml/L HNO; Room 5
S Sensitizing 5g/L. SnF;+5ml/L HCl Room 3
Ay AgActivation 1g/L AgNO;15ml/L NH: OH Room 3
Pd— Activation 0.1g/1. PdCL1ml/L HCI Room 3
Mixed Activation | 1g/L. PdCl+22g/L SnCl+60ml/L HCl Room 3
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Fig. 1 ESCA curves of BaTiQ; ceramic suface etched by 100m¢/L HF and 300mé/L HNO;
(1) 5sec. (2) lmiha, (3) 10min
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Fig. 2 ESCA curves of BaTi( ceramic surface treated by
(1) E—8— 4, (2) E—S—A; and (3) E—A; Process
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Fig. 3 ESCA Curves of BaTi0O; ceramic sufrace treated by E— Az process
(1) 5sec, (2) 30sec, (3) lmin, (4 3min, (5} 10min As activation
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Table. 2 Pd 3d Binding energy of Pd Compounds.

COMPOUND 3d  BINDING ENERGY, eV
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Fig. 4 ESCA curves for Sn 3d(a) and Pd 3d (b)
on BaTi(k surface treated by E— As process
(1) 5see, (23 30, (37 lmin, (4} 3min, {5} 5
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Fig. 5 ESCA curves of BaTiOy ceramic treated by E—S—A;— As process
(1) 5sec, {2) 30sec, {3 1min, {4) 3min, (5) 5min A, activation



Elgtibul et el Rasiniie Hd Se R Pd Soje HE

Sn3d Pd3d

Ag3d

7.9

(Ag)

W 70 %0

Fig. 6 ESCA curves for Sn3d(a) and Pd 3d(b} Ag 3d{c) on BaTiO; surface treated by E-—~S—A:— A,

process

(1) Ssec, (2) 30sec, (3) lmin, (4) 3min, (5) 5min A, activation
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