-1 COATI NG FOR ENHANCI NG ADHESI ON OF MOLDI NG COVPOUND TO SEM CONDUCTOR
DEVICES 5 Field of the Invention The present invention relates to the
packagi ng of electronic devices, and nore particularly, to the

encapsul ation of electronic devices conprising integrated circuit chips
together with their carriers, such as Tead franmes or other substrates. 10
Background and Prior Art After wafer fabrication, sem conductor chips or
integrated circuit (1C chips have to undergo several steps to be prepared
for eventual utilizati Mo i i tion, individual IC
chi ps are picked up an Aﬁﬁ FOR NR{INESA A as Iead frames.
Then, the respect lM@LDmGLcOMROIJmT@SENHCUNDUCH@R!DEEVlQEB\ect ed to inner
| eads of the |ead franes through fine conductive wres, formng wre-bonded
lead frame assenblies. Afterwards, the wire-bonded lead frane assenbly wi ||
be encaps astic nDIdlng conpound, and the 20 encapsul ated

| ead fg Hﬁébﬁﬂt ﬁﬁb t'h urther be trimed, nmarked and tested before they
are nounted to ot her deV|ces for utilization. The encapsul ants comonly used

to encapsul ate el ectronic devices or I1C chips _are plastjc conpounds,
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utili ﬁﬁ the chip; (2) Protecting the IC chips from contam nation, abuse,
mechanFcal damage or breaki ng (3) Chemically protecting the chips from 30
envi ronmargaeé b 854 f@s noi sture, dust and gases that would interfere
with the @T‘#gﬂmﬁrﬁe—lc chips; and (4) Providing a thermal path for
di ssi pating the heat generated when the 1 C chips are functioning. Conpared
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to undergo several steps to be prepared for eventual utilization. After inspection

15 and singulation, individual IC chips are picked up and attached to their carriers,
such as lead frames. Then, the respective conductive pads on the IC chips are
connected to inner leads of the lead frames through fine conductive wires,
forming wire-bonded lead frame assemblies. Afterwards, the wire-bonded lead
frame assembly will be encapsulated with a plastic molding compound, and the

20 encapsulated lead frame assembly will further be trimmed, marked and tested

before they are mounted to other devices for utilization.

The encapsulants commonly used to encapsulate electronic devices or IC chips
are plastic compounds, including epoxy and silicone plastic compounds with
25 fillers up to 80 % by weight. The plastic molding compound serves four basic
functions: (1) Physically supporting a lead system for electrically connecting the
integrated circuit on the chips with an outside component system which will
utilize the chip; (2) Protecting the IC chips from contamination, abuse,
mechanical damage or breaking; (3) Chemically protecting the chips from
30 environmental hazards, such as moisture, dust and gases that would interfere
with the performance of the IC chips; and (4) Providing a thermal path for
dissipating the heat generated when the IC chips are functioning. Compared to

some other encapsulation technologies, plastic encapsulation has major



-2 advant ages such as being light in weight, high in fabrication efficiency
and low in manufacturing cost. However, one disadvantage of plastic
encapsul ation is concerned with its non- 5 hernetic sealing around the
encapsul ated el ectronic device or 1C chiyp, which may result in water
adsorption by the plastic conpounds or Toisture perneation through the
conpounds. This gives rise to a Probl em commpnl y associated with current
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assenbly undergoes |arge and quick tenperature changes, thermal stress

within th encapsul at.ed, bo timul ate f ne crazes on the interfaces,
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15 penetration by ‘moisture.” Consequently, it is easier for water to enter and
accumulate in the encapsulated body. The adsorbed water not only speeds up
chemical or metallurgical interaction for some IC chips, but can also lead to

device failure in applications or even mounting processes.

20 For example, the adsorbed or entrained water will flash to steam when the
encapsulated lead frame assembly is exposed to rapid heating during
component assembly or device use. This will generate a rapid increase in
volume locally. The rapid expansion may lead to delamination on three pairs of
interfaces: the lead frame/plastic compound interface, the IC chip adhesive/chip

25 attach paddle interface and the IC chip/plastic compound interface. As a
consequence of the delamination, the normal IC functions or the connection of IC
chips with an outside circuit are disrupted. Internal delamination can also disturb
stress and strain distribution within the encapsulated body, which may further
result in the fracture of wire-bonded IC chips or disruption of proper heat

30 dissipation paths, and thereby impair the performance of the encapsulated
electron devices. In more severe situations, the encapsulated body expands and
even ruptures due to rapid hydraulic expansion, especially as the area ratio of
carriers to IC chips becomes smaller in modern electronic packages. This

phenomenon is normally referred to as “popcorn” in solder welding of



el ectron devices. In nore severe situations, the encapsul ated body expands
and even ruptures due to rapid hydraulic expansion, especially as the area
ratio of carriers to IC chips becones smaller in nodern electronic
packages. This phenonenon is normally referred to as "popcorn” in sol der

wel di ng of -3 encapsul ated devi ces, and~occurs nore frequently in relation
to surface nmount assenblies. Another problemrelated to plastic

encapsul atansarevipted deviseadand jogedrs mare daauently él relatiendapsilifaget outhe

addi tives jaghifescoupling agents, flame retardants, release agents and

ot hers. A comonly used flane-retardant additive in plastic nolding
conpounds for sem conductor packaging are anti nony conpounds and brom nat ed
epoxy. The incorpo%ﬁi on of B%Jeane retardants in _encapsul ati on conpounds is
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bondi ng. These nmeans include utilizing mechanical interlocks and chem cal
bondi ﬂg from spreading. The adoption of the above-discussed flame retardant materials,

as well as other known flame retardant materials, gives rise to another problem
with current plastic encapsulation technologies. Some of these flame-retardant
chemicals, such as brominated epoxy, when brought into contact with the
encapsulated wire-bonded lead frame assembly, tend to degrade the reliability of
20 wire joints. This degradation typically occurs as a result of the flame-retardant
causing a degradation or even failure of the intermetallic joints between the

bonding wire and at least one of the lead and/or the conductive pad on chips.

To avoid the delamination of plastic molding compounds from lead frames or
25 substrates, many means have been proposed to improve the interfacial bonding.
These means include utilizing mechanical interlocks and chemical bonding.
Mechanical interlock involves impressions, such as holes, grooves and semi-
spheres, being made mechanically on the lead frame, as described in US patent
number 4,862,246 entitled “Semiconductor Device Lead Frame with Etched
30 Through Holes” and US patent number 6,501,158 entitled “Structure and Method
for Securing a Molding Compound to a Leadframe Paddle”. It was claimed that
the impressions would increase the surface area of the lead frame and provide
crevices for mechanical interlocking. Therefore, the adhesion of lead frames to

plastic compounds was enhanced.



Mechani cal interlock involves inpressions, such as holes, grooves and sem -
spheres, being made nechanically on the |l ead franme, as described in US
patent nunber 4,862,246 entitled "Sem conductor Device Lead Frane with

Et ched 30 Through Hol es” and US patent punber 6,501, 158 entitled "Structure
and Method for Securing a Ml ding Conpound to a Leadfrane Paddle". It was
clainmed that the inpressions would increase the surface area of the |ead
frame and provide crevices for nechanical interlocking. Therefore, the
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Coupling agents have also been used for adhesion for a long time. Normally, the
coupling agents have two kinds of function groups that can react with substrates
and adhesives respectively, so that they provide strong chemical bonding
between the substrates and adhesives, such as disclosed in US patent number
20 6,369,452 entitled “Cap Attach Surface for Improved Adhesion”. However,
copper-coupling agents may encounter hydrolysis under usual conditions of

packaging.

It would be desirable to address the problem of weak bonding between interfaces

25  without causing the degradation of wire joints of the lead frame assembly.

Summary of the Invention

It is therefore an object of the invention to apply a primer over the lead frame
30 assembly so as to enhance the bonding of plastic molding compounds to lead

frames and IC chips.



packaging. It would be desirable to address the problem of weak bondi ng
between interfaces 25 wi thout causing the degradation of wire joints of the
| ead frame assenbly. Summary of the Invention It is therefore an object of
the invention to apply a prinmer over tpi_lead frame 30 assenbly so as to
enhance the bonding of plastic nolding Conpounds to lead franes and IC
chips. -5 1t is a related oq%gct of, the invention to seek to enhance the
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nol di ng cavippbondsafdmeddberevatihduct or devi ce conprising a sem conductor chip
attached on a carrier prior to nolding the sem conductor device, conprising
the step of coating the sem conductor device with a polynmer priner. 10 It
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met hod of enhancing the adhesion 20 of encapsulation material in accordance
with the iPiWR&ti on will now be described w th reference to the acconpanying
drawi ggs, in which: FIG 1 illustrates a top view of a w re-bonded | ead
frame assenbly; and 25 FIG 2 gives an overview of a packagi ng process
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enbodi nrent of the invention. ) ) o )
reference to the accompanying drawings which illustrate one embodiment of the

invention. The particularity of the drawings and the related description is not to
be understood as superseding the generality of the broad identification of the

15 invention as defined by the claims.

Brief Description of the Drawings

An example of the preferred embodiment of a method of enhancing the adhesion
20 of encapsulation material in accordance with the invention will now be described
with reference to the accompanying drawings, in which:
FIG. 1 illustrates a top view of a wire-bonded lead frame assembly; and
25 FIG. 2 gives an overview of a packaging process including the application of a

polymer primer according to the preferred embodiment of the invention.

Detailed Description of the Preferred Embodiment

30
FIG. 1 illustrates a top view of a semiconductor device comprising a
semiconductor chip attached on a carrier, and more particularly, of a wire-
bonded lead frame assembly. The carrier is in the form of a quad lead frame 10

and has a plurality of leads 11. The outer portions 12 of the leads 11 are



Det ai | ed Description of the Preferred Enbodinent 30 FIG 1 illustrates a top
view of a sem conductor device conprising a sem conductor chip attached on
a carrier, and nore particularly, of a wire- bonded | ead frame assenbly. The
carrier is in the formof a quad |ead _fégrre 10 and has a plurality of |eads
11. The outer portions 12 of the |eads 11 are -6 connected to supporting

bars 13. The inner ends of the | eads forminner |eads 14 pointi ng to the
]
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al | oy 42, eleqtricallycapeegtastitof ibe tinseof bednnerleadsifewith Hinecenstshustive mdresn
coeffi ci eqﬁ of thermal expansion or stiffness. On the surface of the | ead
frame 10, noble netals or alloys, such as Nickel, Silver, Gold and/or

Pal | adium may be plated, especially on the tips of the inner |eads 14 and
15 the die attach pad 15. The lead frame nay be fabricated by nechani cal
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the |l ead frane assenbly is processed through several steps.
and/or Palladium, may be plated, especially on the tips of the inner leads 14 and
15 the die attach pad 15. The lead frame may be fabricated by mechanical
stamping or chemical etching. The present invention is suitable for all the lead
frames no matter whether they are made from copper based alloys or iron/nickel
alloys, fabricated by stamping or etching or are pre-plated or partially plated. The
present invention is also suitable for other carriers with a copper surface for

20 holding IC chips.

FIG. 2 gives an overview of a packaging process including the application of a
polymer primer according to the preferred embodiment of the invention. In the
fabrication process, the lead frame assembly is processed through several steps.
25 First, during die-attach 20, the IC chip 17 is positioned and fixed onto the die-
attach paddle 15. Any conventional solder materials can be used for the die
attachment, such as low melting point solders like lead/tin, or eutectic solders like
gold/tin and gold/silicon. Alternatively, an organic adhesive, such as silver filled
epoxy compounds or bismaleimide compounds, may be adopted to fix the IC
30 chip 17 on the die attach paddle 15. After the IC chip 17 is fixed on the die attach
paddle 15, the conductive pads on the IC chip 17 are connected electrically to
the tips of inner leads 14 by connecting conductive wires 18 thereto in a wire-
bonding process 21. The conductive wires 18 can be made from aluminum, gold

or copper. Alternatively, the electrical interconnections between the circuits on



25 First, during die-attach 20, the IC chip 17 is positioned and fixed onto
the die- attach paddl e 15. Any conventional solder materials can be used for
the die attachnent, such as low nelting point solders like lead/tin, or
eutectic solders like gold/tin and gol fi/_si licon. Alternatively, an organic
adhesive, such as silver filled epoxy conpounds or bisnal ei m de conpounds,
may be adopted to fix the I1C 30 chip 17 on the die attach paddle 15. After
the |1 C chite ¢hipsand qesidgcifcHits gar beracigvedihmeugh sejdet halls sHab@siusedpads on
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the chips QHér”QJFQFWQUE?T cuits can be achieved through solder balls, such as
used &n ball grid array (BGA) devices. Besides, etched netal foils |ike
copper may also be enployed for the electrical interconnection, as those
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Encapsul afilnprovesthé eelizbilitp ofrtite packagedsdlestronic dewige 15 machi nes. The nol di ng
conpounds used wi dely are based on epoxy resin, such as bisphenol epoxy
resin, phenolic noval ak epoxy resin and cresol novol ak epoxy resin.
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encapsul amadingt bempelhetZ3. ofErndapsuiatidn nganc bappeniorneed ohi transfer molding
15 machines. The molding compounds used widely are based on epoxy resin, such
as bisphenol epoxy resin, phenolic novalak epoxy resin and cresol novolak
epoxy resin. Normally, the molding compounds are in solid form at ambient
temperature but they are adapted to turn into liquid form at elevated
temperatures. For encapsulation, the pellets of the molding compound are first
20 inserted into a hot barrel and liquefied in the hot barrel. Meanwhile, lead frame
assemblies are placed in heated mold cavities. Then, the liquid compound is
forced by a ram into the hot mold cavities and fills the mold cavities. Typically,
the inner leads 14, die attach paddle 15 and IC chip 17 are sealed in the molding
compound. The liquid molding compound is allowed to solidify and cure in the
25 hot mold. This molding process normally finishes within a couple of minutes. If
necessary, the encapsulated assembly can be post cured outside the mold after
transfer molding. The encapsulation can also be achieved by dispensing a liquid
plastic compound over the electrically-connected semiconductor chips then
curing the compound at elevated temperatures. The present invention is suitable

30 for both encapsulation methods.

After molding and curing, each molded electronic package can be trimmed

and/or separated from other packages to which it is connected, and formed 24 as



20 inserted into a hot barrel and liquefied in the hot barrel. Meanwhile,

| ead frame assenblies are placed in heated nold cavities. Then, the liquid
conmpound is forced by a raminto the hot nold cavities and fills the nold
cavities. Typically, the inner |eads }éL die attach paddle 15 and I1C chip
17 are sealed in the nolding conpound. The |iquid nolding conmpound is
allowed to solidify _and cure in the 25 hot nold. This nol ding process
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reliability of the packaged electron device is improved. Alternatively, polymers in

latex form can be adopted to coat the lead frame assembly.

The aforesaid phenolic resins are preferably produced through a reaction of
20 polyfunctional phenol and aldehydes. The said polyfunctional phenol may
comprise one or more of phenol, cresol, bisphenol A, bisphenol F, bisphenol S
and/or aliphatic chain phenol. The said aldehyde is preferably formaldehyde, but
other aldehydes are also possible. The polymer may comprise monomers or
oligomers as these can combine to generate macromolecules though chemical
25 bonds after being excited by heat light or other forms of energy, such as gamma

rays, electron beams and plasma.

The polymeric solutions may be made from one single polymer mentioned above
or a blend consisting or more than one of the aforementioned polymers dissolved
30 in a solvent. The content of the polymers in the solution can be from 0.01 % to
50 % by weight, more preferably from 0.1 % to 40 % by weight, and most
preferably from 1.0 to 10 % by weight. The solvents are desirably good solvents
with respect to the dissolved polymers and do not interfere with the IC chips and

pad as well as the wire joints/leads. For melamine modified phenolic resins, the



| atex formcan be adopted to coat the |lead frane assenbly. The aforesaid
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pol yfunctional phenol and al dehydes. The said pol yfunctional phenol may
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sol vent m xture endows the polyneric primer solutions with |ow viscosity,
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uni form pol ymer fi over the lead frame a uring the drying
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the p%yn%%d?o?'s%tréﬁrqg.oréetfgr% clzo%%ﬂgfv\r/i%ngolymer solutions, the lead frame assembly
may be cleaned with plasma, but that is not essential. The coating process does
not impair the performance of the lead frame assembly for encapsulation,
trimming and lead finishing. For example, it is not necessary to remove any
protective film from the lead frame assemblies, such as the damming films
20 attached to the backside of Quad Flat No-lead (“QFN”) frames, before applying

the polymer solution.

After applying polymer solution, the wet lead frame assemblies are baked at
elevated temperatures in an oven or tunnel. The baking temperature is preferably
25 from 60 to 260 °C, more preferably from 100 to 220 °C, and most preferably from
160 to 210 °C. The baking time is preferably from 1 minute to 30 minutes, more
preferably from 2 minutes to 10 minutes, and most preferably from 3 minutes to 5
minutes. After the solvent has evaporated, the applied solution turns into a
uniform polymer film over the surface of lead frame as well as on the IC chip(s)
30 and bonding wires. The thickness of the polymer film may range from 10 nm to

0.1 mm, more preferably from 50 nm to 50 um, and most preferably from 300 nm

to 30 um.
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cured in the hot nold for 1 to 3 minutes. If necessary, the encapsul ated
assenbly can be post-cured outside the nold further after transfer nolding.
The post curi ngl tenperature can range from 160 C to 200 C. The coated

pol ymer  EXa@mM@lell pronot e the bonding of epoxy nol di ng conpound to the |ead
frame and 10 I C chi 8 and hence enhance the reliability of encapsul ated

el ect r oni &opeer abay CAR4fpeminal composition by weight is 97.5 % copper, 2.35 % iron,

0.12 % zinc and 0.07 % phosphorous) having dimensions of 58 x 15 x 0.2 mm
15  was washed with dichloromethane, ethanol, 10 % sodium hydroxide solution and
10 % sulfuric acid, and finally rinsed with deionized water and blown with
nitrogen gas. Simulating the conditions for die bonding and wire bonding, the
washed copper plates were heated in an oven at 150 °C for 60 minutes and then
at 230 °C for 3 minutes. Some copper plates with nickel plating and palladium or
20 gold finishing were thermally treated with the same heating profile also. The
oxidized specimens were dropped into alcohol solutions that contained different
amounts of melamine-phenol-formaldehyde resin. The coated specimens were
baked at 180 °C. Single-lap joints with lap lengths of 7 mm were made by
compression molding the coated copper plates with Sumitomo EME 6650R
25 epoxy molding compound (EMC) at 160 °C for 10 minutes. The lap-shear
specimens were post-cured at 175 °C for 4 hours. Lap shear testing was
conducted on an Instron material tester at room temperature and a cross-head
speed of 1.3 mm/min. Five specimens were tested for each sample and the
average was taken as the lap-shear strength of the sample. Table | summarizes

30 the obtained results.



Copper alloy C194 (nom nal conposition by weight is 97.5 % copper, 2.35 %
iron, 0.12 % zinc and 0.07 % phosphorous) havi ng di nensi ons of 58 x 15 x
0.2 mm 15 was washed wi th dichl oromet hane, ethanol, 10 % sodi um hydr oxi de
solution and 10 % sul furic acid, and fi;nally rinsed with deionized water and
blowm with nitrogen gas. Sinulating tﬂg conditions for die bonding and wre
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Copper Wi th primer0.0218p x 18# 40.6| 180x10 T
2.0 180 x 10 10.5 0.9
5.0 180 x 3 10.5 1.0
10.0 180 x 10 10.2 0.7
Pd finished copper 5.0 180 x 3 6.4 0.2
Au finished copper 5.0 180 x 3 6.5 0.7

Example Il

5 Copper alloy C194 (nominal composition by weight is 97.5 % copper, 2.35 % iron,
0.12 % zinc and 0.07 % phosphorous) having dimensions of 30 x 7 x 0.2 mm
was degreased by immersing in dichloromethane and ethanol, and activated in
10 % by weight sulfuric acid at room temperature for 2 minutes. Then the acid-
washed copper was rinsed with deionized water and blown with nitrogen gas.

10  After drying, the specimens were dropped into an alcohol solution that contained
10 % of melamine-phenol-formaldehyde resin. The coated specimens were
baked at 180 °C or 200 °C. A molded button with a diameter of 3 mm was
formed on each primer coated specimen through transfer molding with Sumitomo
EME 6600CS epoxy molding compound (EMC) at a temperature of 175 °C and

15  pressure of 1000 kgf. The copper specimens with the EMC button were post-
cured at 175 °C for 4 hours and then preconditioned in 85 % RH environment at
85 °C for 168 hours according to JEDEC MSL |. Within two hours after

preconditioning, the specimens underwent a reflow heating profile of up to 260



0.1180 x 104.11.0 0.4180 x 105.80.4 2.0180 x 1010.50.9 5.0180 x 310.51.0
10. 0180 x 1010.20.7 Pd finished copper5.0180 x 36.40.2 Au finished
copper5.0180 x 36.50.7 Exanple 11 5 Copper alloy C194 (nom nal conposition
by weight is 97.5 % copper, 2.35 @6|ro 0.12 % zinc and 0.07 %
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Tabl e || [—Effect—of —adhestomprimer def]xl%'ihb%% shearytoadimg—Primer
Bare copper None None 82.0 30

Coated Copper | 10 180 x 3 213.8 40

Coated Copper I 10 200 x 10 2817 10

Example Il

To demonstrate the effect of the primer on the adhesion improvement of EMC to
10 noble metals, copper alloy C 194 having dimensions of 30 x 7 x 0.2 mm was
cleaned and plated with a thin nickel/silver layer. The plated specimens were
dropped in alcohol solution that contained 10 % of melamine-phenol-
formaldehyde resin without further cleaning. The coated specimens were baked
at 180 °C for 5 minutes. A molded EMC button with a diameter of 3 mm was built
15 on each primer coated specimen by transfer molding with Sumitomo EME
6600CS EMC at temperature 175 °C and pressure 1000 kgf. The specimens with
the EMC button were post-cured at 175 °C for 4 hours and then preconditioned
in 85 % RH environment at 85 °C for 168 hours according to JEDEC MSL |.
Within two hours after the precondition, the specimens underwent a reflowing
20 heating profile of up to 260 °C. The EMC button of the heat treated specimens
were pushed away from the plated substrate and the maximum load was

obtained. Table Ill summarizes the obtained results.
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The results from the above tests and others show that a substantial improvement

in the bonding strength between the EMC and lead frame can be achieved by

coating the lead frames with a polymer primer before molding with EMC.

The invention described herein is susceptible to variations, modifications and/or

additions other than those specifically described and it is to be understood that the

invention includes all such variations, modifications and/or additions which fall

within the spirit and scope of the above description.



Button shear Standard concentrationconditionl oadi ngdevi ati on %0C x m nut esN
Bare copper NoNo82. 030 Ni pl ated copper 10180 x 5228. 023 Ag pl ated copper 10180
x 5254.113 The results fromthe above tests and others show that a
substantial inprovenent in the bondipg4§trength bet ween the EMC and | ead
frame can be achieved by 5 coating the lead franes with a pol yner priner
before nnldingéfﬁth EMC. The invention described herein is susceptible to
vari ation :fications and/or additions other than those specifically
described and it is to be understood that the invention includes all such
vari ations, nodifications and/or additions which fall 10 wthin the spirit
and scopelof tNethddwad eelsamdipg i adhesion betwedM: a Imoldiid abngfoshandi ag

adhesi on between a nol di.ng conpound and a senj conductor device conprising a
Sem condutTBICOANEIoR JWisR GORIPTE i A PRPONBHFISY Sl AfAEhR] PRe Carer

sem ccmd!J?ﬁ@rr telendiging HeMBEmfdondutide Fdvide, WonsSrihddhé Reep TP HoREREURECT
device with a polyner prinmer. 2. Method as clained in claim1, wherein the
seni condugemicangyvictos deNseuritsa padyiaeceiiver-wi re connections formed bet ween

t he sem conductor chip and the 10 carrier, and the coating step further
conprises the step of coating the wire connections with the polynmer priner
prior to pol di Methéd abRidieedan dtaiei Medhereis tigd BemictndticBirrdedicenneludies t he

pol ymer primer _conprises a nitrogen-containing polynmer conpound. 15 4.

Met hod asCendlative Wiie cgaanectionswiemmesd, befiueen the femicondugtar §hirpangnibe
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pheno

connections with the polymer primer prior to molding.

3. Method as claimed in claim 1 or claim 2, wherein the polymer primer

comprises a nitrogen-containing polymer compound.

15
4. Method as claimed in claim 3, wherein the nitrogen-containing polymer
compound is selected from the group consisting of: melamine modified phenolic
resin, acrylic copolymer and benzimidazole copolymer.

20 5. Method as claimed in claim 4, wherein the phenolic resin is produced

through a reaction of polyfunctional phenol with aldehydes.

6. Method as claimed in claim 5, wherein the polyfunctional phenol is
selected from the group consisting of: phenol, cresol, bisphenol A, bisphenol F,

25 bisphenol S and aliphatic chain phenol.

7. Method as claimed in any one of the preceding claims, wherein the
polymer primer comprises a solution constituted by one or more polymers
dissolved in a solvent.

30
8. Method as claimed in claim 7, wherein the solution comprises 0.01% to

50% of polymer by weight.



resin, acrylic copolynmer and benzi m dazol e copol yner. 20 5. Method as
claimed in claim4, wherein the phenolic resin is produced through a

reacti on of pol yfunctional phenol with al dehydes. 6. Method as clainmed in
claimb5, wherein the pol yfunctional pbgsql is selected fromthe group

consi sting of: phenol, cresol, bisphen A, bisphenol F, 25 bisphenol S and
al i phatic_chain phenol. 7, Method as clained in any_one of the preceding
clai ms, wher ei Methed asoripifaed pnickim Soviareidsthe selution siprewissas i @%edoby one

or nore pPehyIET Solvide l\,‘)@%i_n a solvent. 30 8. Method as claimed in claim
7, wherei nb? e éooYutfgg co tri ses 0.01%to 50% of polyner by weight. -15 9.

Met hod as clainmed in claim8, wherein the solution conprises 1.0%to 10% of
pol ynmer by _wei . 10. t hod .as clainmed,i n.any_aone_of clai 7 to 9,
therern cHR"poffisaed % EBiGRRH Beaty RaFafl RS (Ped. HHEFS e BOVMEInd ¢ he
sol very  Cepmpiisss a'YAkRImindHodkieq tenold redvBidMdth@Ss Al éhtBSnpiis<d @atBrl0,
wherein the alcohol is selected fromthe group consisting of: nethanol,

et hanol , pnaépégediol.and but anol . 10 12. Method as clained in any one of clains

7 to 11, wherein the polyner conprises an acrylic copolymer and the sol vent
is selected fromthe group consisting of: alcohol, ether, ester, ketone,

al kane ang1cychrahddag. cldinedBin dMairiom, aghdrer tRRdaicBhany s¥ectet fbmithe 7 to

12, wherein the polynmer conprises a benzim dazole copolymer and the sol vent
conpr i sesgMupetansistingnfraetkrNARthanoiNprarangl apgbuganaone. 14. Met hod as
cl ai nﬁjzl in any one of the preceding clainms, wherein the 20 polynmer priner
conprises polyneric |atex.

12. Method as claimed in any one of claims 7 to 11, wherein the polymer

comprises an acrylic copolymer and the solvent is selected from the group

consisting of: alcohol, ether, ester, ketone, alkane and cycloalkane.

15 13. Method as claimed in any one of claims 7 to 12, wherein the polymer
comprises a benzimidazole copolymer and the solvent comprises dimethyl

formamide and/or N-methyl Pyrrolidone.

14. Method as claimed in any one of the preceding claims, wherein the

20 polymer primer comprises polymeric latex.

15. Method as claimed in any one of the preceding claims, further comprising
the step of cleaning the semiconductor device with plasma before coating it with
the polymer primer.

25
16. Method as claimed in any one of the preceding claims, further comprising
the step of baking the semiconductor device at between 60 — 260 °C for between

1 minute and 30 minutes after the step of coating it with the polymer primer.

30 17. Method as claimed in claim 16, wherein the semiconductor device is
baked at between 160 — 210 °C.

18. Method as claimed in claim 16 or claim 17, wherein the semiconductor

device is baked for between 3 minutes and 5 minutes.



15. Method as clainmed in any one of the preceding clains, further conprising
the step of cleaning the sem conductor device wth plasma before coating it
with the polynmer primer. 25 16. Method as clainmed in any one of the
preceding clains, further conprising _telﬁe_ step of baking the sem conduct or
device at between 60 - 260 C for betwe 1 mnute and 30 mnutes after the
step of coating it with the polyner priner. 30 17. Method as clained in
claim 16, wherein the sem conductor device is baked at between 160 - 210 C
18. Met _hoqigas FlehoP mac;.ln@umnl%n I o BNk’ prébiRifg Mot SRALRGN dHet or
device is baked for between 3 mnufes and 5 mnutes.” -16 19. Method as
cl ai med i thickmeseof thf polqu]rroeaédgn@beﬂ\memwnmef@nmmhe t hi ckness of the
pol ymer coating is between 10nm- 0.1 nm 5 20. Method as clained in any one
of the preceding clains, wherein the thickness of the polynmer coating is
bet weep 39gnm Me?l@od)ras %i’almédsﬁf“aﬁ*‘a?rlgh'@téfr tl@@f&%ﬁ?%@iﬁ%dwﬁé@ﬁ dhag to
the method as clainmed in any one of the preceding clains.

thickness of the polymer coating is between 300nm — 30 um.

21. A semiconductor package processed according to the method as claimed

in any one of the preceding claims.





