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Abstract: ENIG (electroless Ni immersion gold) is one of surface finishing which has been most widely
used in fine pitch SMT (surface mount technology) and BGA (ball grid array) packaging process. The
reliability for package bondability is mainly affected by interfacial reaction between solder and surface
finishing. Since the behavior of IMC (intermetallic compound), or the interfacial reaction between Ni and
solder, affects to some product reliabilities such as solderability and bondability, understanding behavior of
IMC should be important issue. Thus, we studied the properties of ENIG with P contents (9 wt% and 13
wt%), where the P contents is one of main factors in formation of IMC layer. The effect of P content
was discussed using the results obtained from FE-SEM(field-emission scanning electron microscope),
EPMA (electron probe micro analyzer), EDS(energy dispersive spectroscopy) and Dual-FIB(focused ion
beam). Especially, we observed needle type irregular IMC layer with decreasing Ni contents under high P
contents (13 wt%). Also, we found how IMC layer affects to bondability with forming continuous
Kirkendall voids and thick P-rich layer.
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Fig. 1. Schematic diagram of test sample.

Table 1. Sample preparation.

Surface finish ENIG
Solder Sn-3.0Ag-0.5Cu
P content 9 wt%, 13 wt%
Reflow profile 240 £ 5T, 40 s, 4 times
Solder etchant 90%CHs0OH-10%HNO3
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Table 2. Analysis condition for test facilities.
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Fig. 2. Top shape of the IMC at the interface by SEM.
(a) 9 wt% P Nickel layer (b) 13 wt% P Nickel layer
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Fig. 3. Cross section shape of IMC and Ni-P layer at
the interface by FIB. (a) 9 wt% P Nickel layer (b) 13
wt% P Nickel layer

3.2 PEEO OHE HM st KUY

149 32 FIBE ol &% IMC33 Ni-P F¢ dd
Uetd RAezH PPl EEFE Ni =5%9
A7E Rolde Ae FAHLE & F A4 9
P&3Fo|l Ni =859 AFEESG 4% dAA
& F9, & PFLE QU3 @& Ni 2357
A3l shear ZE7 RolAE ZA7} TAROE

Z1EATs dAlsE 2ot & 5 Ao [l

o

o rlr 4n mpe



434 J. KIEEME, Vol. 23, No. 6, pp. 481-486, June 2010: A.-S. Shin et al.

P-rich layer

(a)

/ Solder

P-rich layer

IMC

(b)

Fig. 4. Kirkendall voids at the interface between IMC
and Ni-P layer by FIB. (a) 9 wt% P Nickel layer (b) 13
wt% P Nickel layer
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Fig. 5. EPMA mapping of interface between Ni-P layer

and Sn-3Ag-0.5Cu. (a) 9 wt% P Nickel layer (b) 13
wit% P Nickel layer
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Fig. 6. OM/(optical microscope) images for fracture
surfaces after shear test. (a) 9 wt% P Nickel layer (b)
13 wt% P Nickel layer
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Fig. 7. SEM images of fracture surfaces after shear test.
(a) 9 wt% P Nickel layer (b) 13 wt% P Nickel layer

Fig. 8. EDS analysis of fracture surfaces after shear
test. (a) 9 wt% P Nickel layer (b) 13 wt% P Nickel layer
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