A sem conduct or package includes a substrate fornmed of a board material, a
- sem conductor die bonded to the substrate, and an encapsul ant on the die.
The package al so includes an array of external contacts formed as nulti

| ayered netal bunps that include a base | agyer, a bunp |ayer, and a-non-
oxi di zing outer layer. The external cont s are smaller and nore uniform

t han conventional solder balls, and can be fabricated using | ow tenperature

deposi ti on processes, such that packadBSIRALTe is decreased, Further, the
external contacts can be shaped by etching to have generally planar tip
portions t hatSEMICONDUGTORNPACKAGEHAVINGSEUBSTRATE WITH MUL TH-LAYER! €.
Die contacts on the substrate can aMETAE BUMPS] as nmulti |ayered netal.
bunps having generally planar tip portions, such that the die can be flip.
chip nmounted to the substrate. A nmethod for fabricating the package

I ncludes the step of depositing the different |ayers for the nmetal bunps

usi ng el ectrol ess Angelieerdurtor packsgs ineludesin mbstratai fiogrmed of a

di fferent |aypoar@omakaptalcanpémlcondiistor die bonded to the substrate,
and an encapsulant on the die. The package also includes an
arfay of external contacts formed as multi layered metal
bumps that include a base layer, a bump layer, and a non-
oxidizing outer layer. The external contacts are smaller and
‘more uniform than conventional solder balls, and can be
:Ea.brj._cated using low temparature deposition processes, such
that package warpage is decreased. Further, the 'extér’nal
contacts can be shaped by etching to havée generally planar
tip portions that facilitate bonding to electrodes of a
supporting substrate. Die contacts on the substrate can also
be formed as multi layered metal bumps having genérally
planar tip portions, such that tha die can be flip chip
mounted to the subatrate. A method for fabricating the
package includes the step of depositing the different layers
for the dngta_.l bumps  using electfoless and electrolytic
deposition, and then etching the different layers to shape
the metal bumps. :
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