BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMI'S OFFI CE DES BREVETS
I nternal distribution code:
(A) [ ] Publication in QJ
(B) [ ] To Chairnen and Menbers
(O [X] To Chairnen
DECI SI ON

of 25 Novenber 1999
Case Nunber: T 0834/95 - 3.4.3
Appl i cati on Nunber: 90122393. 3
Publ i cati on Nunber: 0433695
| PC: HO1L 23/ 495

Language of the proceedi ngs:

Title of invention:

EN

Integrated circuit device and nethod to prevent cracking

during surface nount

Appl i cant:

Texas I nstrunments | ncorporated

Opponent :

Headwor d:

Rel evant
EPC Art.

| egal
56

provi si ons:

Keywor d:

"I nventive step: no"

"Problem wi dely recognised in the art;
in solving the sanme problent

of a materi al

Deci sions cited:

Cat chword

EPA Form 3030 10. 93

use of known properties



EPA Form 3030 10. 93



Européaisches European Office européen

0) Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

Case Nunmber: T 0834/95 - 3.4.3

DECI S1 ON
of the Technical Board of Appeal 3.4.3
of 25 Novenber 1999

Appel | ant ; Texas | nstrunents |ncorporated
13500 North Central Expressway
Dal | as

Texas 75265  (US)

Representative: Leiser, CGottfried, Dipl.-Ing.
Prinz & Partner CGbR
Manzi ngerweg 7
81241 Minchen (DE)

Deci si on under appeal : Deci sion of the Exami ning D vision of the
Eur opean Patent O fice posted 23 May 1995
ref usi ng European patent application
No. 90 122 393.3 pursuant to Article 97(1) EPC.

Conposi tion of the Board:

Chai r man: R K. Shukl a
Menber s: M Chonent owski
M J. Vogel



- 1- T 0834/ 95

Summary of Facts and Subm ssi ons

Eur opean patent application No. 90 122 393.3
(publication No. 0 433 695) was refused by a deci sion
of the exam ning division, dated 23 May 1995, on the
ground of |ack of inventive step having regard to the
docunent s

Dl: Patent Abstracts of Japan, 13 (558), (E-858) &
JP- A- 1- 231333;

D2: Patent Abstracts of Japan, 12 (447), (E-685) &
JP- A- 63- 175457;

D3: Patent Abstracts of Japan, 10 (184), (E-415) &
JP- A- 61- 32445;

D4: Patent Abstracts of Japan, 13 (513), (E-847) &
JP- A- 1- 208846

D5: Patent Abstracts of Japan, 13 (544), (E-855) &
JP- A- 1-225141; and

D6: Patent Abstracts of Japan, 08 (107), (E-245) &
JP- A- 59- 22349.

Caim1l of the main request formng the basis of the
deci sion reads as foll ows:

"1l. A sem conductor packaged device of the type based
on a packagi ng techni que having no chip support pad,
conpri si ng:

an integrated circuit having an active face and a
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backsi de, the active face attached to a | eadfrane
havi ng no chip support pad; and

a plastic encapsul ant encapsul ating the integrated
circuit and |l ead frane, |eaving |eadfingers of the
| eadf rane exposed,

characterized by

a polyimde coating on the backside of the integrated
circuit adhering the integrated circuit to the
encapsul ant . "

The only further independent claim7 concerned a nethod
of maki ng a sem conduct or packaged device of the type
based on a packagi ng techni que having no chip support
pad.

The exam ning division took the followng view wth
respect to claim1 of the main request:

A sem conduct or packaged device of the type based on a
packagi ng techni que having no chip support pad is known
from docunent D1, conpri sing:

an integrated circuit (14) having an active face and a
backsi de, the active face attached to a | eadframe (11)
havi ng no chip support pad; and

a plastic encapsulant (17) encapsul ating the integrated
circuit (14) and lead frane (11), |eaving |eadfingers

(12) of the | eadfrane exposed.

However, contrary to the sem conduct or packaged device
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of present claim1, there is in the known device no
pol yi m de coating on the backside of the integrated
circuit.

According to the description of the application in
suit, the known sem conductor packaged device, which
conprises a | ead-on-chip | eadfranme having no die
support pad and an integrated circuit adhered to it
formng a self supporting structure, has a problemin
t hat, when nounting such a device to a printed circuit
board by refl ow sol der, the heat generated can enhance
the state of thermal m smatch between the dissimlar
materials in the integrated circuit package creating
hi gh stresses in the encapsulating material; this can
result in delam nation at the surface of the integrated
circuit and the surface of the encapsulating materi al,
t hereby | eadi ng to package cracking.

The probl em of package cracki ng has been w dely

recogni zed in the technical field of the present patent
application, and is nentioned in each of the docunents
D2 to D6 for a variety of different packagi ng
structures, in particular with respect to surface
mounting or reflow soldering (cf. docunents D2, D4 and
D5). Moreover, the problem of peeling or del am nation
is nmentioned in docunents D4 and D5.

Hence, the skilled person encountering problens of
package cracking or delam nation in the device known
from docunent D1 and | ooking to the prior art to find
known solutions will find the docunents D2 to D6

rel evant. The common teaching of the docunents D2 to D6
is that a filmof polyimde provided either directly
bet ween t he backsi de of the chip and the encapsul ati ng
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material (cf. docunents D2 or D3) or between a netal
chip support pad and the encapsulating material (cf.
docunents D4, D5 or D6) inproves adhesion to the
package (cf. docunent D4 or D5) and sol ves the problem
of package cracking (cf. docunents D2 to D6) due to the
heat resistant properties of the polyimde film

Consequently, it is considered that the skilled person
woul d fully recognize the role played by polyimde in
preventing both package cracki ng and del am nation -

ei ther when placed between a netal chip support and an
encapsul ating material or when placed directly between
the integrated circuit and the encapsul ating material -
and woul d advant ageously utilize the adhesive and heat-
resistant properties of a polyimde filmon the surface
of the integrated circuit chip of docunent D1 in order
to provide a package that does not crack during surface
nmounting. In accordance with the teaching of docunent
D6, this polyimde filmnmay be provided in particular
on the backside of the active face of the integrated
circuit.

Therefore, the subject-matter of claim1l | acks an
I nventive step

Mor eover, the exam ning division found that the
subject-matter of the process claim7 of the main
request was not inventive for the sane reasons, and
that the dependent clains did not provide inventive
mat t er.

Furthernore, the subject-matters of the auxiliary
requests were not found all owabl e because the
anmendnents in the text were not considered as changi ng
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the technical content of the clains.

The applicant | odged an appeal against this decision on
25 July 1995 paying the appeal fee the sane day. The
statenment of the grounds of appeal was filed on

29 Septenber 1995.

Wth the appellant's (applicant's) |letter dated

21 Cctober 1999 in preparation for the ora

proceedi ngs, a new set of clains, new pages of the
description and new sheets 3/4 and 4/4 of the draw ngs
were filed.

The word "on" of the characterizing portion of claiml
of the main request formng the basis for the decision
under appeal has been replaced by "conpletely covering"
in the newclaiml1, so that the characterizing portion
of the newclaim i.e. the only part of the claimwhich

has been nodified, reads as follows:.

"characterized by

a polyam de coating conpletely covering the backsi de of
the integrated circuit adhering the integrated circuit

to the encapsul ant.”

A correspondi ng anendnent is made in the new process
claim?7.

Oral proceedi ngs took place on 25 Novenber 1999.
The appel | ant requested that the decision under appea

be set aside and that a European patent be granted on
the basis of the follow ng patent application
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docunent s:

d ai ns: 1to 12 filed with appellant's letter
dated 21 Cctober 1999;

Description: pages 5to 8 as filed,
pages 1, 2 and 2a as filed with
appellant's letter of 6 Cctober 1993;
pages 3, 4, 9 and 10 as filed with
appellant's letter dated 21 Cctober 1999;

Dr awi ngs: Sheets 1/4 and 2/4, renunbered from1/6
and 2/6 as filed;
Sheets 3/4 and 4/4, as filed with
appellant's letter dated 21 October 1999.

The appel l ant submitted essentially the follow ng
argunments in support of his request:

The device of docunment D1 is without a chip support pad
and is thus the only device of this kind anong the
docunents cited in the decision under appeal, so that

it belongs to a new technical field different fromthat
of the devices known fromthe other docunments D2 to D6,
whi ch all have a supporting pad. Consequently, the
person skilled in the art of docunent D1 woul d not take
into account the problens which have been recogni zed in
t he known devices or the nmeasures enployed for the

sol ution thereof.

Moreover, in the particular structure of the

sem conduct or packaged device of docunent D1, where the
active face of the integrated circuit is attached to a
| eadf rane having no chip support pad, whereby a plastic



- 7 - T 0834/ 95

encapsul ant encapsul ating the integrated circuit and

| ead frame | eaves | eadfingers of the |eadfrane exposed,
t he probl em of package cracki ng known for the other
known devi ces woul d not be expected to occur.

Therefore, the conbination of the teaching of docunent
DI with that of any of the docunents D2 to D6 was not
obvious to the skilled person, so that the subject-
matter of the clainms involves an inventive step.

Reasons for the Deci sion

2.1

3137.D

The appeal is adm ssible.

I nventive step

It is first to be noted that, in the opinion of the
Board, the anendnent of the claimresulting in present
claim1, i.e. the supplenentary feature that the
pol yi m de coating on the backside of the integrated
circuit adhering the integrated circuit to the
encapsul ant conpletely covers said backsi de, does not
change in substance the rel evance of the reasoning in
t he deci si on under appeal .

Thus, the first part of claim1 has renai ned unanended
and it still concerns a sem conductor packaged device
of the type enpl oyi ng a packagi ng techni que having no
chi p support pad, as known from docunent Dl (see the
abstract), which is regarded as the prior art com ng
cl osest to the invention. The device known from
docunent D1 conpri ses:
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an integrated circuit (14) having an active face and a
backsi de, the active face attached to a | eadfrane (11)
having no chip support pad; and

an encapsul ant (17) encapsul ating the integrated
circuit (14) and lead frane (11), |eaving | eadfingers
(12) of the |eadfrane exposed.

However, contrary to the sem conductor packaged device
of present claiml1, in the known device, there is no
pol yi m de coating on the backside of the integrated
circuit (14) adhering the integrated circuit to the
encapsul ant .

2.2 The subject-matter of claim1l1l is thus distinguished
fromthe device of docunment Dl in that there is a
pol yi m de coating covering the backside of the
integrated circuit adhering the integrated circuit to
t he encapsul ant.

It follows fromthe description of the application in
suit (see page 1, second paragraph), that the

sem conduct or packaged devi ce such as known from
docunent D1 suffers fromthe follow ng problens:

When nmounting such a device to a printed circuit board
by refl ow sol der, the heat generated during reflow

sol der can enhance the state of thermal m smatch
between the dissimlar materials in the integrated
circuit package creating high stresses in the

encapsul ating material. Additionally, at reflow sol der
tenperature (typically about 215°C to 260°C) any

noi sture that may have been absorbed by the

3137.D N
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encapsul ating materials is converted to steam the
stream pressure can be such that it del am nates the
surface of the integrated circuit and the surface of
the encapsulating material; the | oss of adhesion under
such conditions causes a high stress concentration in
t he encapsul ant at the corner of the integrated
circuit; this often | eads to package cracking. As the
area of the integrated circuit increases, cracking of
the integrated circuit package in devices such as the
| ead-on-chip devices resulting fromrefl ow sol der

I ncreases.

The obj ective probl em addressed by the present
invention is thus to provide a | ead-on-chi p package
that is resistant to cracking and del am nati on.

As set forth here above (see item| of Facts and

subm ssions), the problem of delam nation and the

rel ated probl em of package cracki ng have been wi dely
recogni zed in the technical field of the present patent
application, and is nentioned in various forns in the
docunents D2 to D6 for a variety of different packagi ng
structures, inter alia with respect to surface nounting

or refl ow sol deri ng.

Hence, the skilled person encountering problens of
package cracking in device known from docunent D1 and
| ooking to the prior art for known solutions will find
t he docunents D2 to D6 rel evant.

The comon teaching of the docunents D2 to D6 is that a
filmof polyimde is to be provided either directly

bet ween the backsi de of the chip and the encapsul ating
material (cf. docunents D2 or D3) or between a netal
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chip support pad and the encapsul ating material (cf.
docunents D4, D5 or D6), this inproving adhesion to the
package (cf. docunments D4 or D5) and, using the heat
resistant properties of the polyimde film solving the
probl em of package cracking (cf. docunents D4 to D6).

Consequently, it is considered that the skilled person
fully recogni zes the role played by polyimde in
preventing both package cracking and del am nation -

ei ther when pl aced between a netal chip support pad and
an encapsul ating material or when placed directly
between the integrated circuit and the encapsul ating
material - and woul d advant ageously utilize the
adhesi ve and heat-resistant properties of a polyimde
filmon the surface of the integrated circuit chip of
docunent D1 in order to provide a package that does not
crack during surface nmounting. In accordance with the
teachi ng of docunent D6, this polyimde filmmy be
provided in particular on the active face of the
integrated circuit.

I n support of the inventive step, the appellant has
subm tted that the device of docunent Dl is w thout
chip support pad and is thus the only device of this
ki nd anong the docunents cited in the decision under
appeal, so that the skilled person would not | ook for a
solution to his problens in docunents D2 to D6, which
all enploy a lead franme with a chip supporting pad.

However, this argunent is not found convincing for the
foll ow ng reasons:

It is not credible that the person skilled in the art
of docunent D1 woul d not be aware of the packages of
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docunments D2 to D6, since the packaged sem conduct or
devi ces according to docunents D2 to D6, as the device
of docunent D1, are packages with an encapsul ant
encapsul ati ng a sem conductor device, and which thus at
| east in this respect belong to the sane technica
field.

Mor eover, since the problens of delam nation and
package cracking are known to be caused by thernmal

m smat ch between dissimlar materials in a packaged
devi ce and by the noisture contained in the

encapsul ant, the skilled person when confronted with
these problens in the encapsul ated packaged

sem conduct or devi ce of docunent D1 woul d | ook for the
solution in the field of encapsul ated packaged

sem conduct or devi ces where these problens are known to
occur. The teachings of docunents D2 to D6 would
therefore be regarded by the skilled person as rel evant
to his problens.

The appel | ant has additionally argued that the skilled
person, because of the particular structure of the

sem conduct or packaged device of docunent D1, which is
of the type based on a packagi ng techni que having no
chip support pad and with the active face of the
integrated circuit attached to a | eadfrane having no
chip support pad, would not be aware that problens of
cracki ng known for the other known devices woul d occur.

However, this argunent is not found convincing, since
the skilled person would conme across the problem during
the routine surface-nounting of the device onto a
printed circuit board by refl ow sol dering techni que.
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In view of the above, it was obvious for the skilled
person to provide a film of polyimde covering the
whol e surface of the backside of the chip, thereby
arriving in an obvious way at the device of present
claim 1.

For the foregoing reasons, in the Board's judgenent,
the subject-matter of present claim 1l does not involve
an inventive step in the sense of Article 56 EPC.

Consequently, claiml1l is not patentable in the sense of
Article 52(1) EPC

For these reasons it iIs decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli R Shukl a
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