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Reduction of Copper Surface and Submicron Particles With Organic Acid vapor
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Abstract

The combination of excellent electrical and thermal conductivity properties makes copper a good
selection for interconnect materials and package. Because the copper surface is easily oxidized, it
cause the limit for manufacture. So how to clean copper surface has been importantly topics. Besides,
taking the advantage of the drastically reduced sintering temperature of nano-sized particles (NPs),
copper NPs attract considerable attention and have been regarded as a promising material for circuit
fabrication. Compared with nobleness metal (Au,Ag) , Cu possesses cheaper prices. However, rapid
oxidation of Cu NPs is a fatal demerit. In order to clean the copper surface, We are developed to
reduce the copper oxide with organic acid vapor in this study. From the experiment results, A low
temperature two-phase reduction method has been successfully developed, which can transform
copper oxide particles to copper particles efficiently (at 250°C for 30 minutes) without aggregation
and coarsening. Besides, An in situ FTIR cell capable of study reactions on organic acid and copper
surface at difference temperature. We proposed that Cu reduced by organic acid vapor of kinetic
analysis, and reaction mechanisms about the organic functional groups act on Cu oxide surface.
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Fig. 1 Schematic view of experimental setup. [6]
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Fig. 2 Cu submicron particles (a)before reduce treatment

(b)EDS anylsis ; (c)after reduce treatment (d) EDS

anylsis.
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Fig. 3 The XRD patterns of the Cu submicron particles

(a)before reduce treatment (b)after reduce treatment.
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Fig. 4 The XRD patterns of Cu,O film.
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Fig. 5 IR spectrum of Cu,O film.



22 s fpine e

' TEREFIRERTHEEE T REAR

100.2 e ff“ FY ;ﬁb%ﬂ{%l“ ) L ;‘KA, ,ID—% ,ﬁ‘xg‘ﬁ_‘ ;F ™ 3

£ 1000 BRI - UE95 &> 5250°CE BT EFFE
YRS (028%) £ R R S ok
3 ws >3 & §.21760~1790cm™ ezt & (C=0) =
1084~1122cm™ ez 5 (C-H) F s44& o b eb s

LA UEEF F AF RN G A Y &
BB LR RS - T R

9944000 3600 3200 2500 2400 2000 1600 1200 800 600 105 V'J W B FRRT ST T ﬁg‘sf“ )

Wavenumber (¢em™) A ) ’fﬁh J2¢ ’ﬁ F @/m)i*.ZOOOC ERea ﬁ’x
(oc0) it IR B0 (vs) 2 24t iR B (Vas) R &
%] %1360 cm™ 2 1560em™ ™ 4 7 v pe § 4
FZfADAF A0 3 PR 6 AdF R G T R
AL T u;}ﬁ;ﬁf;ﬁ;(Brldgmg)m“S '\&3 e &
B b8yl 4 3B B200°C B R
#oT A% HFerd 2@ ﬁﬁﬁ/”\ﬁ;}i‘ﬁ ’
[ 7 2 S ST 70 il B

Fig. 6 IR spectrum of 0.28% formic aid vapor.
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Fig. 7 A series of in situ IR spectra obtained during the
exposure of formic acid vapor with a concentration of
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Fig. 10 A series of in situ IR spectra obtained during the
exposure of formic acid vapor with a concentration of
0.28% under the difference temperature when sample
measured the tenth min.
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