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Abstract

Traditionally, there are three basic classes of electronic products that use cavity packaging: military
based hermetic packages using solder or glass sealing, frequency sensitive communication devices, and
optical devices which use glass cavity to ensure proper transmission. These types of electronic packages
represent less than 1% of electronic packages. Almost all other electronic packages use epoxy molding
compound encapsulation and glob-top encapsulation for mechanical and environmental protection.

The primarily reasons for the lack of usage of cavity packaging stems from cost rather than
performance consideration. In this paper, we will present a new process that allows in-line lid attaching
much similar to that of surface mounting a component. In addition, a low cost technology has been
developed for pre-applying sealing adhesive on lids and covers. Combining the lower cost of $0.03-0.10
for pre-application of adhesive preforms and the efficiency of in-line rather than batch processing, this
new approach to cavity packaging may provide cost effectiveness to be competitive with that of glob-top
and molding encapsulation.
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Introduction structure rather than compressive stress in

The functions of second level semi-
conductor packaging such components, chip-on-
board, and multichip packages may include:

e Interconnection between chip and the third
level board

e Mechanical support and protection during
handling and operation

e Environmental protection from moisture,
liquid or gaseous chemical elements

e And other specific requirements such as
optical windows for optical devices, EMI
shielding, thermal interfacing, etc.

Electronic devices in the semiconductor

molded structure, the reliability is less than that
of the molded devices[1,2,3].

In some cases, an electronic device in
the semiconductor level may not be able to use a
solid encapsulant because of the adverse
influence of stresses induced in the device with
such direct contacts of encapsulant.

In some cases, there is a need for the lid
or cover to be electrically conductive to provide
electromagnetic interference (EMI) prevention
to and from other devices. In this type of
application, the lid must be conductive and
linked with the electrical ground of the finished

level are mostly protected by a solid organic
encapsulation. Besides the traditional “Dual-In-
Line” molded packages with epoxy molding
compound, one can also create an equivalent
with the use of liquid plastic epoxy “glob-top”
encapsulant. However, because of the
substantial difference in coefficient of thermal
expansion (CTE) between the substrate and
encapsulant and the peel stresses in a coated

device. In some cases, the use of soldering may
be inconvenient because of its effects on the
devices that also wuses soldering as an
attachment. If one needs to rework the module,
de-soldering may also cause damages or de-
soldering of other electronic elements inside of
the package.

Almost all of the military electronic
devices used in high reliability applications,



hermetic lid-seal are used to prevent moisture
and other adverse elements from affecting the
electronic devices. However, the costs of
hermetic packages are very expensive to
implement.

Lids and covers are used to a certain
extent in commercial electronics for special
requirements like electronic devices that are
susceptible to stress induced frequency
distortion such as those devices used in
communication applications. These lids are
generally attached with adhesive. The adhesive
in the form of dispensable paste or die-cut
preforms may be applied right before the
bonding process.

In some cases, when the volume of
usage is high, lids are precoated or pre-applied
with adhesive preforms that will flow and cure
when applied with heat and pressure during
attachment process.

The cost of pre-coating and pre-
application of adhesive preforms onto lids or
covers are still quite high. The adhesives in
liquidous form are typically dispensed with a
programmable automatic dispenser or roller-
coated onto the sealing areas of the lids. They
are subsequently dried or B-staged at
temperature and time substantially lower than
the designed curing temperature and time. The
liquidous preforms thus become solid state
either through solvent evaporation or chemical
cross-linking during this what we generically
term as B-staging.

Stress-Induced Reliability Issue of
Encapsulated vs. Cavity Packaging

Figure 1 is an illustration of stress
distribution of an glob-top encapsulated or
molded packaging.

There are at least three sets of separate stresses
that are active in this type of encapsulated
packages.

The first being the compressive stress
surrounding the die because of the higher CTE
of the compound. The zero stress point being
the molten state during the molding process at
around 165-175°C. The trapped compressive
stresses may be as high as 10,000 psi.

The second being the shear stresses
along the interfaces of die attach adhesive to die
and substrate. Tensile stresses acting on the die
attach adhesive and shear stress on the die are

equal in magnitude in accordance to Newton’s
Third Law.

Molding compond with
CTE~30ppm/°C

Silicon with
CTE=3 ppm/°C

Die-Attach Adhesive
with CTE~40 ppm/°C
and E~1,000,000psi

Laminate Substrate
with CTE=17 ppm/°C

Figure 1: Molded or Glob-Top
Encapsulated Packages Stress Distribution

The stress levels depend on the CTE
difference, the curing temperature and the
modulus of the adhesive. They may be as high
as 10,000 psi for traditional die-attach with
modulus of 1,000 Kpsi or as low as few hundred
psi for flexible die-attach with modulus of 20
Kpsi [4,5].

The third set of stresses being that
between the substrate and molding compound.
The interfacial stresses are substantially lower
in magnitude because of the smaller CTE
mismatches between molding compound and
copper leadframe or FR4 substrate.

In the case of cavity packages, the stress
fields are less complicated and easier to
manage. Figure 2 is a schematic representation
of a cavity package with relevant stresses.
Unlike that of the molded devices, there are two






