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1.Introduction

Copper via filling of printed circuit board (PCBJacking
technique is a key technology for the developmefit
electronic equipment in the next generation. Asprg, a lot
of additives—PEG, SPS, JGB, Gétc— is often used within
the copper sulfate plating bath. However the cdrafahe
additive’s concentration is very difficult. We famed on
diallylamine levelers which are expected as siraglditive.
In this study, we examined the diallylamine adsorpt
behavior by changing structures and a relation éetwthe
basic and electrodeposition by changing length ai
functional group of side chains.

2.Experimental

The bath composition is Cug®H,0; 130 g/L, HSO;;
200 g/L. 1 ppm diallylamine was individually addedthe
electrodeposition bath. Current density was 10 miA/dn
QCM measurement, 50 ppm diallylamine was addedhier
sensitivity of adsorption amount. Electrochemical
measurement was also performed 10 mA/eith platinum
rotating disk electrode.

3. Result

1. Figure 1 shows the cross sections by an optic:
microscope with 60 minute electrodeposition timeoss
sections of Long side chain additive (ef(DADEPDA
[2HCI)/SO;) and (b) P(DAAHPTA[HCI)/SQ) are good
because their outside film thickness is thin (seevg. On
the other hand in the case (c) P(DAEDA [2HCI]&@nd
(d) P(DADEEDA[2HCI}/SQ), they are very thick.
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Fig. 1 Cross sectional views of Cu deposited films.
(a) P(DADEPDA[2HCI|/SO,)  (b) P(DAAHPTA[HCI|/SO,)
(c) P(DAEDA[2HCI]/SO,) (d) P(DADEEDA[2HCI]/SO,)
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Fig. 2 QCM analyses with diallylamine system additives.

(a) P(DADEPDA|[2HCI]/SO,) (b) P(DAAHPTA[HCI]/SO,)

(¢c) P(DAEDA|2HCI]/SO,) (d) P(DADEEDA|[2HCI]/SO,)
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. e Fig.3 The relation of rotating speed and overpotential with galv tatic measura
2. Figure 2 shows QCM measurements for additive” (a) P(DADEPDA[2HCISO,)  (b) P(DAAHPTA[HCI}/SO,)
(¢) P(DAEDA[2HCI]/SO,) (d) P(DADEEDA[2HCI]/SO,)

adsorption. The adsorption order is additive (&> (c) >
(d). Additives (a) and (b) show thin outside thaldiéive (c)
and (d) and this shows good correspondence with QCM

Table 1 The value of pKa of diallylamine system additives.

measurements. Additives pKa
3. Figure 3 shows the galvanostatic measuremertis. T  (a) P(DADEPDA[2HCI|/SO,) 5.90
electrolyte flow rate at the outside is faster thatnthe (b) P(DAAHPTA[HCI|/SO,) 5.49
bott(_)m. The high rotation rate of RDE correspom_ﬂsthe (¢) P(DAEDA[2HCI}/SO,) 4.45
outside and the low to the bottom. The overpo_tblvahms (d) P(DADEEDA[2HCI|/SO,) 3.93
at the low speed show almost same but they atithepeed

are additive (@) > (b) > (c) > (d). The galvantsta

measurements correspond to the adsorption amount /S\ /S\
QCM measurements. 4 ) ¢ 0 4 ) ¢ 0
4. Table 1 shows each pKa value of diallylamineapi N N n
additive (a) and (b) which show good cross sedidrigher ~ Electrode L H7 = i o N

than that of additive (c) and (d). This is becaasgne can
easilly protonate and charge positively with higap

5. Figure 4 shows the diallylamine adsorption model
Initially, chloride ions specifically adsorb ontoet electrode
surface. Then, positive charging diallylamines aldswith
chloride ions. In this study, the cross sectiond CM
adsorption amount are different results becauspositive
charging amount.
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Fig.4 The electrode adsorption model of diallylamine.



