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Abstract

The requirements for harsh environment electronic controllers in automotive applications
have been steadily becoming more and more stringent. Electronic substrate technologists have
been responding to this challenge effectively in an effort to meet the performance, reliability
and cost requirements. An effect of the plasma cleaning at the alumina substrate and the IMC
layer between Sn-37wt%Pb solder and Ag-Pd thick film conductor after reflow soldering has
been studied. Organic residual carbon layer was removed by the substrate plasma cleaning. So
the interfacial adhesive strength was enhanced. As a result of AFM measurement, Ag-Pd
conductor pad roughness were increased from 304nm to 330nm. CusSns formed during initial
reflow process at the interface between TiWN/Cu UBM and solder grew by the succeeding
reflow process so the grains had a large diameter and dense interval, A cellular-shaped AgsSn
was observed at the interface between Ag-Pd conductor pad and solder. The diameters of the
AgsSn grains ranged {rom about 0.1~0.6pum. And a needle-shaped Ags:Sn was also observed at
the inside of the solder.
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2. Experimental

Aol AHgE AFS 32bit vlolaE ZRAMZE AdAE ECM A Eolth 96% 24FuuH(ALO;)
7l#el A7]E 695%825melx, F7lE 09mmelth =4 sl=e
I, DuPont 3:1 Ag/Pd B4l Ag %, Pd 2%, #2378 &@ESR
2EE o]&3td IJRE FAT F 150C #4719 ol%
850TC+3TCoAlAM 108 EF &ZstAm, AA 2G40 308, $2&
3 ﬁﬂﬂxlal A71% 8230x8344imol 1, FAE 737umeltt. EHo] 1997471 A E Suidx
T 122+#254m, UBM 72 114molty. UBM FAL TiWN(2700A)/Cu(5300A)9 bv]&
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Aot TAHOE 058 AW AAHE A9 AdHoxide) 7IF L E o 20~30A AHE Ao} "ok
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2 FESEM(Field Emission Scanning Electron Microscopy: $-4700)3 TEM(Transmlssmn
Electron Microscopy: JEM-2010UHR)& ©] &3t} 4-33t3ich

s

(c)
(a)

Fig. 1 (a) The X-ray radiography of sample after solder bumps bonding on substrate (b) no

welding joint (¢) good welding joint
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Fig. 2 Auger analysis of ECM

substrate before and after plasma ) .

cleaning (a) before (b) after (c) Fig. 3 AFM surface micrographs of Ag-Pd conductor
30A etch pads (a) before plasma cleaning (b) after plasma

cleaning
3. Results and Discussion
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B Azt Fig. 3a)e Zdzn Agdg &x @& =i =2 304mE, Fig. 309 3 E‘rx
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Fig 4 SEM images of the morphology CusSns formed between Cu and Sn after etching the
solder away (a) refolw 1 (b) reflow 2 (c) reflow 3 (d) 300 hrs aging (e) 900 hrs aging

g2

(a) (b)

Fig. 5 Phases of the IMC formed between solder and Ag-Pd pad by reflow soldering

Fig. 62 g Z=2% % 209 718 A"oAH TEMS Aok (dark field image) &% A
ERd Aolth, Adedel Aget Sneol ¥g oz A" IMCEH ol TAHJUZ, A M Ax
Ag3Sn{Orthorhombic phase, S.G.: Pmmn)2 2 &elE et ojwf &4 H AgsSne& 10mm o4

40 5w
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Fig. 6 TEM image and electron diffraction patterns showing interfacial reaction of Ag and Sn
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