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(57) ABSTRACT 

The present invention is a method of providing a protective 
covering on an electronic package including a first cir 
cuitized Substrate, a Semiconductor chip positioned on and 
electrically coupled to the first Substrate, and a plurality of 
conductors also on the Substrate for electrically connecting 
the Substrate to an external circuitized Substrate. In one 
version, the method comprises covering Substantially all of 
the external Surfaces of the Substrate, the Semiconductor chip 
and a portion of the plurality of conductors with a protective 
covering from immersion in a dielectric Solution (e.g., 
TEFLONAF). The coatings can also be applied by brushing, 
Spraying, or chemical vapor deposition. In an alternative 
embodiment, all of the external Surfaces, including all of the 
conductors, are coated with the protective covering (e.g., to 
facilitate package shipment or other handling). The resulting 
electronic packages are also described herein. 
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ELECTRONIC PACKAGE UTILIZING 
PROTECTIVE COATING 

FIELD OF THE INVENTION 

0001. This invention relates to a protective covering for 
an electronic package and, more particularly, to a dielectric 
protective covering for an electronic package comprising a 
Semiconductor chip, a Substrate, and conductors which may 
be used within an information handling System (computer). 

BACKGROUND OF THE INVENTION 

0002 There have been previous attempts to apply coat 
ings onto electronic packages, including attempts to encap 
Sulate chipS and conductors with the main emphasis of 
providing mechanical Strength to the conductors. However, 
Such efforts have not typically Solved problems associated 
with moisture sensitivity. 
0003. In electronic chip carrier packages, moisture can 
cause various problems Such as delamination, corrosion, 
formation of plated fiber Shorts, chip cracking and debond 
ing. This may result in yield loSS and/or functional failure 
during assembly and reliability testing. Organic packages 
are particularly Susceptible to moisture due to the hydro 
philic nature of resins Such as epoxies and polyimides when 
exposed to moisture, and are Susceptible to the brittleness of 
glass reinforcement interfaces. 
0004 U.S. Pat. No. 5,474,957 to Urushima shows a 
process for building/assembling a chip onto a flexible film 
member. The assembly process involves using a piece of 
resin, to encapsulate the wire bond leads and act to hold the 
chip to the film. While the purpose of this resin is in part to 
prevent corrosion/oxidation, and to mechanically protect the 
wire bond leads, it is used in an entirely different location 
and with a completely different purpose than the present 
invention. U.S. Pat. No. 5,474,957 describes the use of a 
wire bond encapsulant which is applied only to the wire 
bond area. The present invention, on the other hand, 
involves using a protective coating over Substantially the 
entire assembled package including, chip, wires (if used), or 
Solder joints and the chip carrier. 
0005 U.S. Pat. No. 5,436,203 to Lin covers the concept 
of building an EMI shielded chip carrier package by shield 
ing the chip and wire bonds. The bottom is shielded with a 
buried power plane or reference plane, and the top is 
Shielded with a conductive encapsulate. The two shielding 
layers are electrically connected via plated thru holes. The 
chip and wire bonds are first covered with a non conductive 
encapsulant. Lin is different from the present invention for 
Substantially the same reasons as Urushima above. 
0006 U.S. Pat. No. 5,496,775 to Brooks discloses using 
Stacked and bonded metal balls as the electrical connection 
points. The chip is enclosed in an encapsulation material. 
The primary function of the encapsulant material appears to 
be to provide mechanical Support for the chip and ball 
towers. The encapsulation is performed in two Steps. First, 
a layer of encapsulant is formed within a mold or cavity. 
Next, the ball Stacked chip is placed in the cavity and 
additional encapsulant is flooded into the mold and around 
the Stacked ball towers. These two encapsulant layers form 
part of the chip package. The primary Subject covered by 
Brooks appears to be the concept of using Stacked metal 
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balls as electrical leads, with the primary purpose of the 
encapsulant layer being to Support and strengthen these 
leads. 

0007 U.S. Pat. No. 4,351,101 to Young shows a method 
of making connection to CCD (charged coupled device) 
chips. The method describes how metal pads are allowed to 
Sink through a layer of uncured epoxy, via gravity, as an 
improvement over the previous method which involved 
hours of lapping (mechanical Sanding). 
0008 U.S. Pat. No. 2,720,617 to Sardella covers a 
method of making a two-part case for early transistor 
packages, (circa 1955). The case consists of two pieces of 
TEFLON, (or other fluorocarbons), which are mechanically 
machined to form a hollow tube and a plug, both threaded. 
TEFLON is a trademark of E. I. du Pont de Nemours and 
Co., Inc. The transistor is placed into the tube, the tube is 
filled with epoxy encapsulant and the plug is Screwed into 
the tube. The transistors are covered for improved resistance 
to vibration, moisture and mechanical damage. 
0009. The glasses used in electronic packaging of semi 
conductor and other electronic devices may Successfully 
provide hermetic packaging; however, Such glasses may 
create problems. Conventional Sealing glasses are usually 
brittle and glass Sealed Semiconductor packages require 
Special care in handling both during and Subsequent to 
processing. This is necessary to avoid fracture of the glass 
and resulting loSS of package hermeticity. The methods of 
applying the glass to the components to be sealed are also 
generally Somewhat tedious and costly. One known method 
of applying the glass is to mix finely powdered glass with a 
Suitable vehicle. The mixture is then Silk Screened in place 
upon the components. Next, the glass applied component is 
fired to coalesce the individual glass particles into a con 
tinuous glass coating in the areas previously silk Screened. 
At the same time, any residue from the vehicle used during 
Silk Screening is driven off. 
0010 The present invention comprises a product (elec 
tronic package) and a method for making said product, that 
contains a Semiconductor chip wherein Substantially the 
entire electronic package is encapsulated with a Solution 
which forms a protective coating Sufficient to protect the 
electronic package from exposure to moisture and other 
adverse environmental conditions. 

SUMMARY OF THE INVENTION 

0011. It is an object of the present invention to enhance 
the art of information handling Systems. More particularly, 
it is an object of the present invention to provide an 
improved method for mass producing electronic packages. 
Further, it is an object of the present invention to provide an 
improved electronic package product. 

0012. In one aspect of the invention, there is provided a 
method of providing a protective covering on an electronic 
package including a Substrate, a Semiconductor chip posi 
tioned and electrically coupled to the Substrate, and a 
plurality of conductors on the Substrate for electrically 
connecting the Substrate to an external Substrate. The 
method comprises covering Substantially all of the external 
Surfaces of the Substrate, the Semiconductor chip and a 
portion of the plurality of conductors with a protective 
covering. 
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0013 In accordance with another aspect of the invention, 
there is provided a method of providing a protective cover 
ing on an electronic package including a Substrate, a Semi 
conductor chip positioned on and electrically coupled to the 
Substrate, and a plurality of conductors on the Substrate for 
electrically coupling the Substrate to an external Substrate. In 
this aspect of the invention, Substantially all of the external 
Surfaces of the Substrate, the Semiconductor chip and the 
plurality of conductors are initially covered with the pro 
tective covering. Thereafter, a portion of the covering is 
removed from a portion of the external Surfaces of the 
plurality of conductors. 
0.014. According to another aspect of the invention, there 
is provided an electronic package comprising a first Sub 
Strate, a Semiconductor chip positioned on a first Surface of 
the first Substrate and electrically coupled to the Substrate, a 
plurality of conductors located on a Second Surface of the 
first Substrate for electrically coupling the first Substrate to 
an external Substrate, and a dielectric protective covering, 
Substantially covering all of the external Surfaces of the 
electronic package, except for a portion of the plurality of 
conductors. 

0.015 According to yet another aspect of the invention, 
there is provided an electronic package comprising a Sub 
Strate having first and Second Surfaces, a Semiconductor chip 
positioned on the first Surface of the Substrate and electri 
cally coupled to the Substrate, a plurality of conductors 
located on the Second Surface of the Substrate for electrically 
coupling the Substrate to an external Substrate, and a dielec 
tric protective covering, Substantially covering the entire 
external Surfaces of the electronic package. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIGS. 1, 1A, and 1B show an immersion of an 
electronic package into a protective covering Solution using 
tape as a Suspending mechanism, according to one embodi 
ment of the invention. FIG. 1A represents an alternative 
embodiment of the proceSS wherein the tape acts both as a 
suspending mechanism and as a cover layer. FIG. 1B shows 
an enlarged view of a portion of FIG. 1. 
0017 FIGS. 2 and 2A show an immersion of an elec 
tronic package into a protective covering Solution using a 
Vacuum fixture on a portion of the conductors, according to 
another embodiment is of the invention. FIG. 2A shows an 
enlarged view of a portion of FIG. 2. 
0018 FIGS. 3 and 3A show an immersion of an elec 
tronic package into a protective covering Solution using a 
cover layer on a portion of the conductors, according to 
another embodiment of the invention. FIG. 3A shows an 
enlarged view of a portion of FIG. 3. 
0019 FIGS. 4 and 4A show substantially all of an 
electronic package covered with a protective covering 
except for a portion of the conductors, according to another 
embodiment of the invention. FIG. 4A shows an enlarged 
view of a portion of FIG. 4. 
0020 FIG. 5 shows substantially all of an electronic 
package covered with a protective covering except for a 
portion of the conductors. A Semiconductor chip is wire 
bonded to the package's Substrate. 
0021 FIGS. 6 and 6A show substantially all of an 
electronic package covered with a protective covering, 
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according to another embodiment of the invention. FIG. 6A 
shows an enlarged view of a portion of FIG. 6. 

0022 FIG. 7 also shows substantially all of an electronic 
package covered with a protective covering. A Semiconduc 
tor chip is wire bonded to the package's Substrate. 
0023 FIG. 8 shows substantially all of an electronic 
package covered with a protective covering. Solder ball 
bonding pads are used instead of Solder balls, which allows 
for later installation of Solder balls. 

0024 FIG. 9 shows substantially all of an electronic 
package covered with a protective covering, except for a 
plurality of Solder ball bonding pads. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0025. This invention largely solves the moisture sensi 
tivity problem associated with electronic packages (e.g. chip 
carriers) by covering Substantially all of the external Sur 
faces of the electronic package, with the exception of a 
portion of the conductors that are required for electrically 
coupling to an external Substrate, with an essentially her 
metic covering which is highly hydrophobic. Before Sealing 
with the protective covering, the assembled carrier is pref 
erably heated which removes substantially all of the mois 
ture therein. The protective covering then Seals all the 
Surfaces to which it is exposed, forming a barrier which 
greatly retards future moisture absorption. The reduced level 
of moisture improves product yields and reliability thru the 
final assembly and testing processes. 

0026. In one embodiment, all of the package, including 
all of the external conductor Surfaces, are covered (e.g., to 
facilitate shipment). In another embodiment, portions of the 
external conductor Surfaces are exposed, thus enabling 
immediate Subsequent processing (e.g., Solder reflow). 
0027 Similar numbers are used in different FIGS. to 
indicate Similar elements of the invention. 

0028. In the embodiment shown in FIG. 1, electronic 
package 1 is immersed in a Solution 2 in order to apply a 
protective covering thereto. Electronic package 1 comprises 
a circuit Substrate 3 (e.g., a dielectric structure having 
one/more internal and/or external conductive planes “P” and 
one more dielectric layers "D"), Semiconductor chip 4, a 
plurality of conductors 5 electrically coupling Semiconduc 
tor chip 4 to substrate 3, and a plurality of conductors 6 for 
electrically coupling Substrate 3 to an external Substrate 
(e.g., a printed circuit board). In one embodiment, conduc 
tors 5 and 6 are preferably solder balls which in turn may be 
of solder compositions (e.g., 90:10 lead:tin, 63:37 lead:tin, 
etc.) known in the electronic packaging art. Also, these may 
be of different sizes (e.g., conductors 5 may be of spherical 
shape having a first diameter while conductorS 6, also 
Spherical, may be of larger diameters. These may also be of 
different melting points (e.g., those conductors 6 possessing 
a relatively lower melting point than those coupling the chip 
to Substrate 3). In FIG. 1, a Suspending mechanism, Such as 
a dielectric tape 7, is used to engage conductors 6 and to hold 
electronic package 1 in Solution 2 at the desired level. Tape 
7 can act as a Suspending mechanism as shown in FIG. 1, 
as a cover layer (described below), or as both a Suspending 
mechanism and as a cover layer as shown in FIG. 1A. FIG. 
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1B shows an enlarged portion of electronic package 1 being 
immersed in Solution 2, using tape 7 as the Suspending 
mechanism. 

0029) Tape 7 is preferably TEFLON with a thickness of 
2-4 mils (0.002-0.004 inch). Conductors 6 are preferably 
depressed partly into tape 7 prior to Suspension of electronic 
package 1 in Solution 2. In this manner, Solution 2 is applied 
to all of the external Surfaces of electronic package 1, except 
for the portion of conductorS 6 Suspended above the upper 
Surface of the Solution. 

0030 Tape 7 may also act as a cover layer (see below), 
thereby preventing Solution 2 from contacting a predeter 
mined portion of conductors 6. If conductors 6 are solder 
balls (e.g., 63:37 lead:tin), then tape 7 could conform to 
predetermined portions of the outer Surfaces of the Solder 
balls, thereby acting as a Seal when electronic package 1 is 
immersed in solution 2. The solder balls would be depressed 
into tape 7, as is seen in FIG. 1A 
0031. In the embodiment of FIG. 1, solution 2 can be 
agitated ultrasonically while electronic package 1 is 
immersed therein. For achieving a desired thickness for the 
eventual protective covering, it is possible to immerse 
electronic package 1 a plurality of times (e.g., providing a 
thickness of 0.001 inch in one embodiment was attainable 
using a total of four immersions) in a resin/Solvent Solution 
containing approximately 10% solids by weight (see more 
below). 
0.032 For ultrasonic application, a frequency in the kilo 
hertz range(e.g., about 55 KHZ) is preferred. The device 
used to provide this may be an ultrasonic bath/cleaner (not 
shown), of which there are known types in the art. 
0.033 Protective covering solution 2 described herein 
may be any dielectric material that will provide a good 
hydrophobic barrier for electronic package 1. Some com 
mon Solution materials include TEFLON and fluorinated 
thermosets, which can be applied using one or more of the 
processes defined herein. 
0034) The preferred TEFLON described for use as solu 
tion 2 is more commonly called TEFLONAF, a product of 
E. I. duPont de Nemours & Co. Inc. TEFLONAF is a family 
of amorphous fluoropolymers with glass transition tempera 
tures as high as 300 degrees Celsius based on bis-2,2- 
trifluoromethyl-4,5-difluoro-1,3-dioxole, and which has 
unusual properties. The family retains the Superior electrical, 
chemical resistant and thermal properties associated with 
fluoropolymers. In addition, these polymers have high opti 
cal clarity, limited Solubility in Some commercially available 
perfluorinated ethers and improved physical properties 
below the glass transition temperatures. TEFLONAF poly 
merS may be either Solution cast into clear micron thin films 
or melt processed into a variety of forms. TEFLONAF has 
a very low dielectric constant (1.89-193) which decreases 
with increasing temperature. It also has a constant Volume 
coefficient of thermal expansion below the glass transition 
temperatures thereof. TEFLONAF also has a high thermal 
stability (Zero weight loss at 260 degrees Celsius). It can be 
fabricated by Spin casting and Solution or Spray coating from 
polymer Solutions. Using these techniques, it has been 
possible to obtain clear, Substantially pin hole-free film 
coatings less than one micron thick. 
0035) In addition to package immersion into a solution 2, 
other methods of applying the protective covering Solution 
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to the electronic package are possible, including spraying or 
chemical vapor deposition. The coating process can also be 
completed by brushing. Brushing can be advantageous in 
that it can allow thicker layers to be deposited in one pass. 
While TEFLON AF is limited to approximately 10-15% 
Solids, if So applied, Solutions of other thermosetting resins 
such as AROCY F40 available from Ciba-Geigy can be 
brushed on at up to 50% by weight solids. 
0036 AS stated, the protective coating can also be 
applied by Spraying. A Suitable Solvent/resin Solution may be 
Sprayed onto the electronic package, dried, and then heat 
cured (if necessary). One particular advantage of using 
TEFLONAF is that it requires no curing step. 
0037 Chemical vapor deposition (CVD) is accomplished 
by processing the electronic package thru a Standard four 
Stage CVD apparatus, known in the art. The actual coating 
takes place in the deposition chamber(s) at approximately 
0.001 Torr pressure and at 25 degrees Celsius (C.). 
Examples of Solutions which can be satisfactorily applied 
using Such deposition include fluorinated parylene and Stan 
dard parylene-C type coatings. (Parylene is a known dielec 
tric material in the electronic packaging art.) 
0038 AS stated above, curing of the applied coating may 
be necessary, depending on the material used. Curing offers 
reduced Skin effect and minimal Surface coating distortion 
(see more below). Infrared dry/cure is a preferred method. 
TEFLONAF can be air dried at room temperature if it is 
coated from FC-77 fluorocarbon Solvent, a known material. 
Slightly elevated temperatures, e.g., 100 degrees C. for one 
hour, can be used to accelerate the drying of TEFLONAF. 
AROCY F-40, with zinc octoate catalyst, should first be 
dried (typically 20 minutes at 100 degrees C.) and then 
heated to approximately 280 degrees C. for one hour to 
achieve full cure. Obviously, prior to heating to this high 
temperature, any tape should be removed from the electronic 
package. 

0039) Skin effect occurs when the solution dries at too 
high a temperature. This causes the outermost portion of the 
coating to harden before the interior. The outermost layer 
formed will thus act as a Seal before the interior hardens, 
causing the interior portion of the Solution to possibly 
expand against the Sealed (hardened) outer (skin) layer. The 
result is blistering or voids in the protective covering, thus 
referred to as skin effect. Significantly, the present process 
Substantially eliminates this occurrence. 
0040. Other curing processes may include air drying and 
convection heating. 
0041. In the embodiment shown in FIG. 2, electronic 
package 1 is immersed into Solution 2 in order to apply a 
protective covering thereto. In FIG. 2, vacuum fixture 14 is 
used to engage a portion of conductorS 6 and to provide a 
Substantially Solution-proof Seal as the electronic package is 
immersed. The Solution-proof Seal keeps Solution 2 from 
contacting those portions of conductors 6 that are engaged 
by vacuum fixture 14. In this manner, Solution 2 is applied 
to all of the external Surfaces of electronic package 1, except 
for the portion of conductors 6 surrounded (sealed) by 
vacuum fixture 14. FIG. 2A illustrates this form of Secure 
ment in greater detail. 
0042. Vacuum fixture 14 typically includes a pliable 
material 15, Such as rubber or vinyl, to engage and conform 
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to portions of the conductors 6. The vacuum fixture 14 of 
FIG. 2 is intended to engage the portions of the conductors 
6 that are to remain free of protective covering during the 
application process. This engagement forms a Seal from 
which substantially all of the air is removed by vacuum 
fixture 14. 

0043. After solution 2 is applied to electronic package 1 
through one or more immersions, vacuum fixture 14 is 
removed, thereby forming electronic package 1 with a 
dielectric and Substantially hydrophobic protective covering 
over Substantially all of the external Surfaces of electronic 
package 1, except for the portion of conductors 6 that were 
engaged by the vacuum fixture. Drying and/or curing of the 
external protective coating material may now occur, depend 
ing on the Solution composition used. 

0044) The vacuum fixture 14 may also be used when 
applying any of the Solutions to electronic package 1 using 
one or more of the other various methods disclosed herein. 
These may include immersion of electronic package 1 into 
Solution 2 with ultraSonic agitation of Solution 2, Spraying 
Solution 2 onto electronic package 1, brushing Solution 2 
onto electronic package 1, and chemical vapor deposition of 
fluorinated parylenes. If the package is to be immersed more 
than once in the Solution, then Vacuum figure 14 should 
remain in place during all Such applications. 

0045. In the embodiment shown in FIG. 3, electronic 
package 1 is immersed into Solution 2 in order to apply a 
protective covering thereto. In FIG. 3, however, a cover 
layer 21 is used to cover a portion of conductors 6 and to 
provide a Substantially Solution-proof Seal of portions of the 
conductors as the package is immersed. In this manner, 
Solution 2 is applied to all of the external Surfaces of 
electronic package 1, except for the portion of conductorS 6 
being sealed by cover layer 21. FIG. 3A is an enlarged view 
of package 1 being immersed, illustrating the proper posi 
tioning of layer 21 in greater detail. 

0.046 Cover layer 21 is preferably applied using a mask 
ing operation. Some examples of acceptable materials for 
cover layer 21 include wax, conformal tape (where conduc 
tors 6 are depressed into the conformal tape), and photore 
Sist. Typically, the portions of conductors to be used for 
electrically coupling Substrate 3 to an external Substrate 
(e.g., circuit board) are those areas protected by cover layer 
21 during the application of Solution 2. In a preferred 
embodiment, approximately fifty percent of the external 
Surface area of each conductor (preferably a Solder ball) was 
covered (sealed). 
0047. After solution 2 is applied to electronic package 1, 
cover layer 21 is removed, thereby forming electronic pack 
age 1 with a dielectric and Substantially hydrophobic pro 
tective covering over Substantially all of the external Sur 
faces of the package, except for those portions of conductors 
6 that were covered by the cover layer. This package is now 
ready for shipment and/or Subsequent connection (e.g., 
using Solder reflow) to an awaiting circuitized Substrate. 
0.048 Cover layer 21 may also be applied using one or 
more of the various disclosed methods cited hereinabove. 

0049) If the solution in FIG. 3 is to be applied more than 
once to package 1, then cover layer 21 should remain in 
place for all Solution immersions. In one embodiment, 
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package 1 was immersed four times, resulting in a Satisfac 
tory protective covering thickness of about 0.001 inch. 

0050. In the embodiment shown in FIG. 4, electronic 
package assembly 22 is shown with protective covering 23 
applied to Substantially all of the external Surfaces of elec 
tronic package 22, except for a portion of the plurality of 
conductorS 6. This resulting Structure is, understandably, 
attainable using any of the processes illustrated in FIGS. 
1-3A and described in detail hereinabove. As stated, elec 
tronic package assembly 22 can now be assembled (sol 
dered) onto a printed circuit board PCB, using known solder 
reflow processing. The printed circuit board can then be 
assembled into an information handling System (e.g., com 
puter) to form a part thereof. FIG. 4A shows a portion of 
FIG. 4 in an enlarged view. 

0051). In the embodiment shown in FIG. 5, the electronic 
package assembly 29 is shown with a protective covering 23 
applied to Substantially all of the external Surfaces of the 
electronic package, again except for a portion of the con 
ductors 6. In FIG. 5, however, the semiconductor chip 4 is 
wire-bonded (using wiring 9) to the Substrate 3, after having 
been positioned within a recess 30 in substrate 3. It is 
understood that these wires 9 electrically couple chip contact 
Sites (not shown) to corresponding conductive pads (also not 
shown) of the circuitry on the Substrates upper Surface. AS 
Seen in FIG. 1, for example, these pads are then coupled 
(e.g., using plated through holes) to corresponding pads on 
the Substrate's lower Surface having the conductorS 6 
thereon. 

0052. In the embodiment shown in FIG. 6, the electronic 
package assembly 28 is shown with a protective covering 23 
applied to Substantially all of the external Surface of the 
package. FIG. 6A shows a portion of FIG. 6 in an enlarged 
view. Chip 4 in FIG. 6 is electrically coupled to substrate 3 
with conductive solder elements 5. Such a complete cover 
ing is attained by totally immersing the package into Solu 
tion without protecting Selected portions of conductorS 6, as 
occurred in FIGS. 1-3A. A Suitable holder can be used for 
this. 

0053. In the embodiment shown in FIG. 7, the electronic 
package assembly 30 is shown with a protective covering 23 
applied to Substantially all of the external Surfaces of the 
electronic package 30, again including all Surfaces of con 
ductors 6. In FIG. 7, as in FIG. 5, the semiconductor chip 
4 is wire-bonded to the Substrate using wiring (e.g., gold) 9. 
0054. In the embodiments of the invention shown in 
FIGS. 6 and 7, protective covering 23 is applied to all of the 
external Surfaces of the package by any of the methods 
described above,(e.g., Such as immersing electronic package 
1 without cover layer 21 in solution 2). Thereafter, selected 
portions of the protective covering 23 can be removed from 
at least those portions of the plurality of conductors 6 that 
are required to electrically couple the Substrate with an 
external Substrate. In the meantime, Shipping and other 
handling of the fully protected package assembly is readily 
possible. 

0055 To remove selected portions of the protective cov 
ering, a photoresist may be used. The photoresist may be 
applied to all portions of the protective covering 23, except 
to those Selected portions that are to be removed. Then a 
fluorocarbon Solvent, Such as the aforementioned FC-77 
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Solvent, may be applied to wash away those portions of 
covering 23 not protected by the photoresist. Thereafter, the 
photoresist may or may not be removed from the protective 
covering 23 before eventual product utilization. 
0056 Since the topography of the underlying solder balls 
6 may be Somewhat uneven, a liquid or electro-deposited 
photoresist is preferably used, providing a conformal-type 
covering on the underlying coating located over balls 6. 
Exposure to colluminated light will then image the photo 
resist, following which imaged portions may be removed. 

0057. It should also be noted that the solder balls 6 need 
not be applied to the package's Substrate before applying the 
protective covering. In FIG. 8, the electronic package is 
entirely coated with Solution and cured. The protective 
covering is then Selectively removed (as described above) so 
as to expose underlying bonding pads “P” (see also FIGS. 
1 and 1A) for subsequent solder ball 6 positioning thereon 
and coupling thereto. The Surrounding coating thus facili 
tates Such ball placement by proving a “template” over the 
exposed pads. The result is seen in FIG. 9. 
0.058 Alternatively, a mask may be positioned over the 
solder balls or solder ball bonding pads and the unwanted 
dielectric removed by exposure to a liquid or air-carried 
abrasive Stream aimed through the mask's holes. Laser 
ablation may be used to remove the unwanted portions of 
protective covering 23. Solder balls 6 may also be bonded 
using one or more known Soldering techniques. For 
example, the solder balls may be reflowed while located atop 
the conductors “P”. 

0059. The substrates 3 as mentioned above are typically 
made from known materials Such as epoxy resin reinforced 
with fiberglass (also known as "FR4' in the packaging 
industry), TEFLON, and ceramic. The conductors 5 and 6, 
as mentioned above, are preferably of known Solder con 
ducting material, the most preferred being those comprised 
of lead and tin alloys. 

0060 AS further stated above, the conductors 5 that 
electrically couple the Semiconductor chip 4 to the Substrate 
3 may be of a higher melting point Solder material than the 
conductors 6 used to electrically couple Substrate 3 to an 
external Substrate. This is an important feature because, by 
controlling the reflow temperatures, it allows the Solder 
conductors 6 to reflow when connecting to an external 
Substrate, while at the same time the conductors 5 will be 
Stable, thus keeping intact the required precise electrical 
coupling between the Semiconductor chip 4 and the Substrate 
3. By way of specific example, the conductors 5 that 
electrically couple the Semiconductor chip 4 to the Substrate 
3 can be of the aforementioned 90:10 lead-tin Solder which 
has a melting temperature of approximately 310 degrees C., 
while the conductors 6 used to electrically couple the 
Substrate 3 to an external Substrate can be the aforemen 
tioned 63:37 lead-tin, which has a lower melting tempera 
ture of approximately 180 degrees C. 

0061 AS stated, the conductors 5 that electrically couple 
the semiconductor chip 4 to the substrate 3 could also be 
wires 9 as shown in FIG. 5 and FIG. 7. It is further possible 
to couple leads from Substrate 3 (e.g., projecting cantilever 
leads such as those from a “flexible” Substrate made from a 
dielectric (e.g., polyimide) thin layer having at least one thin 
layer of circuitry thereon, of which Such projecting leads 
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may form a part) to the chip using known thermocompres 
Sion (application of heat and pressure) bonding. 
0062 Although particular embodiments of the present 
invention have been shown and described, it will be obvious 
to those skilled in the art that various changes and modifi 
cations may be made therein without departing from the 
Spirit and Scope of the present invention. 

What is claimed is: 
1. A method of providing a protective covering on an 

electronic package including a Substrate, a Semiconductor 
chip positioned on and electrically coupled to Said Substrate, 
and a plurality of conductors on Said Substrate for electri 
cally coupling Said Substrate to an external Substrate, Said 
method comprising covering Substantially all of the external 
Surfaces of Said Substrate, Said Semiconductor chip and a first 
portion of the external Surface of Said conductors with a 
protective covering. 

2. The method of claim 1, further comprising providing a 
cover layer on at least a Second portion of the external 
Surfaces of Said conductors to prevent covering thereof with 
Said protective covering. 

3. The method of claim 2, wherein said providing of said 
cover layer onto Said Second portions of Said conductors is 
accomplished using a masking operation. 

4. The method in claim 3, wherein Said masking operation 
comprises covering Said Second portions of Said conductors 
with wax, conformal tape, or photoresist. 

5. The method of claim 4, further comprising depressing 
at least said Second portions of said conductors into Said 
cover layer prior to Said covering of Said first portions of Said 
conductors. 

6. The method of claim 2, wherein Said masking operation 
further includes using a vacuum fixture to engage Said 
Second portions of Said conductors to prevent covering 
thereof with Said protective covering. 

7. The method of claim 6, wherein said vacuum fixture 
further comprises engaging Said Second portions of Said 
conductors with rubber or vinyl material. 

8. The method of claim 1, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by Spraying. 

9. The method of claim 1, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by brushing. 

10. The method of claim 1, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by vapor deposition. 

11. The method of claim 1, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by immersing Said electronic package in a Solution. 

12. The method of claim 11, further comprising control 
ling the depth that Said electronic package is immersed in 
Said Solution. 

13. The method of claim 11, wherein said electronic 
package is immersed in a solution of TEFLON or a fluori 
nated thermosetting material. 

14. The method of claim 11, wherein said electronic 
package is immersed in Said Solution using a tape as a 
Suspending mechanism, Said tape engaging Said conductors. 

15. The method of claim 14, wherein said conductors are 
depressed into Said tape prior to Said immersing and remain 
So depressed during Said immersing. 
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16. The method of claim 11, wherein said solution is 
agitated ultraSonically when said electronic package is 
immersed in Said Solution. 

17. The method of claim 11, wherein said electronic 
package is immersed a plurality of times within Said Solu 
tion. 

18. The method of claim 11, further comprising curing 
Said protective covering. 

19. The method of claim 18, wherein said curing is 
accomplished by infrared heating. 

20. The method of claim 18, wherein said curing is 
accomplished by air drying. 

21. The method of claim 18, wherein said curing is 
accomplished by convection heating. 

22. A method of providing a protective covering on an 
electronic package including a Substrate having a plurality of 
conductors for electrically coupling Said Substrate to an 
external Substrate, a Semiconductor chip positioned on and 
electrically connected to Said Substrate, Said method com 
prising covering Substantially all of the external Surfaces of 
Said Substrate, Said Semiconductor chip, and Said plurality of 
conductors with a protective covering, and thereafter remov 
ing Selected portions of Said protective covering from Said 
plurality of conductors. 

23. The method of claim 22, further including bonding a 
conductor element to at least one of Said conductors after 
removal of Said portions of Said protective covering. 

24. The method of claim 22, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by Spraying. 

25. The method of claim 22, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by brushing. 

26. The method of claim 22, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by vapor deposition. 

27. The method of claim 22, wherein at least a portion of 
Said protective covering on Said electronic package is 
applied by immersing Said electronic package in a Solution. 

28. The method of claim 27, wherein said solution is 
TEFLON or a fluorinated thermosetting material. 

29. The method of claim 27, wherein said solution is 
agitated ultraSonically when said electronic package is 
immersed in Said Solution. 

30. The method in claim 27, wherein said electronic 
package is immersed a plurality of times within Said Solu 
tion. 

31. The method of claim 27, further comprising curing 
Said protective covering. 

32. The method of claim 31, wherein said curing is 
accomplished by infrared heating. 

33. The method of claim 31, wherein said curing is 
accomplished by air drying. 

34. The method of claim 31, wherein said curing is 
accomplished by convection heating. 

35. An electronic package comprising: 
a first circuitized Substrate having first and Second Sur 

faces, 
a Semiconductor chip positioned on Said first Surface of 

Said first Substrate and electrically coupled thereto; 
a first plurality of conductors located on Said Second 

Surface of Said first circuitized Substrate and adapted for 
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electrically coupling Said first circuitized Substrate to an 
external circuitized Substrate; and 

a dielectric protective covering, Substantially covering all 
of the external Surfaces of Said electronic package, 
except for at portion of Selected ones of Said plurality 
of conductors. 

36. The electronic package of claim 35, wherein said 
dielectric protective covering forms a hydrophobic barrier. 

37. The electronic package of claim 35, wherein said 
dielectric protective covering is comprised of TEFLONAF, 
a fluorinated thermosetting material or a fluorinated parylene 
material. 

38. The electronic package of claim 35, wherein said first 
circuitized Substrate is comprised of polymer or ceramic 
material and further includes one or more conductive layers. 

39. An electronic package of claim 35, wherein said first 
plurality of conductors are comprised of Solder material. 

40. The electronic package of claim 35, further including 
a Second plurality of conductors for electrically coupling 
Said Semiconductor chip to Said first circuitized Substrate. 

41. The electronic package of claim 40, wherein Said 
Second plurality of conductors comprise a plurality of con 
ductive wires. 

42. The electronic package of claim 40, wherein Said 
Second plurality of conductors are comprised of Solder 
material. 

43. The electronic package of claim 42, wherein Said first 
plurality of conductors are comprised of a first Solder 
material and Said Second plurality of conductors are com 
prised of a second, different Solder material, said first and 
Second Solder materials having different melting points. 

44. The electronic package of claim 43, wherein Said 
Second plurality of conductors for electrically coupling Said 
Semiconductor chip to Said first circuitized Substrate are 
comprised of 90:10 lead-tin solder or 97.3 lead-tin solder. 

45. The electronic package of claim 44, wherein Said first 
plurality of conductors located on Said Substrate for electri 
cally coupling Said Substrate to an external Substrate are 
comprised of 63:37 lead-tin solder. 

46. An electronic package comprising: 
a first circuitized Substrate having first and Second Sur 

faces, 
a Semiconductor chip positioned on Said first Surface of 

Said first Substrate and electrically coupled thereto; 
a first plurality of conductors located on Said Second 

Surface of Said first circuitized Substrate for electrically 
coupling Said Substrate to an external Second Substrate; 
and 

a dielectric protective covering, Substantially covering all 
of the external Surfaces of Said electronic package, 
including Said conductors. 

47. The electronic package of claim 46, wherein Said 
dielectric protective covering forms a hydrophobic barrier. 

48. The electronic package of claim 47, wherein said 
dielectric protective covering is comprised of TEFLONAF, 
a fluorinated thermosetting material or a fluorinated parylene 
material. 

49. The electronic package of claim 46, wherein said first 
circuitized Substrate is comprised of polymer or ceramic 
material and further includes one or more conductive layers. 

50. The electronic package of claim 46, wherein said first 
plurality of conductors are comprised of Solder material. 
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51. The electronic package of claim 46, further including 
a Second plurality of conductors for electrically coupling 
Said Semiconductor chip to Said first circuitized Substrate. 

52. The electronic package of claim 51, wherein Said 
Second plurality of conductors comprises a plurality of 
conductive wires. 

53. The electronic package of claim 51, wherein said 
Second plurality of conductors are comprised of Solder 
material. 

54. The electronic package of claim 51, wherein said first 
plurality of conductors are comprised of a first Solder 
material and Said Second plurality of conductors are com 

Aug. 9, 2001 

prised of a Second Solder material, Said first and Second 
Solder materials having different melting points. 

55. The electronic package of claim 54, wherein said 
Second plurality of conductors for electrically coupling Said 
Semiconductor chip to Said first circuitized Substrate are 
comprised of 90:10 lead-tin solder or 97.3 lead-tin solder. 

56. The electronic package of 55, wherein said plurality of 
conductors located on Said Substrate for electrically coupling 
Said Substrate to an external circuitized Substrate are com 
prised of 63:37 lead-tin solder. 

k k k k k 


