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DECI SI ON ON APPEAL
This is a decision on appeal fromthe final rejection of
clainms 6-9 and 24-43, the only clains pending in the
appl i cation.
The invention relates to a method for formng a film
carrier tape for a sem conductor device, and for formng a

| am nated rmulti-chip sem conductor device that includes a
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plurality of chip sem conductor devices stacked in multiple

| ayers on a substrate.

The nethod of formng a filmcarrier tape conprises the

steps of superposing a netallic |ayer on a carrier nenber

(page 6, lines 13-16) and etching the netallic |layer so as to
formmetallic | eads (page 6, lines 16-18) and a heat sink
(page 6, lines 19-28) separate fromthe netallic |eads. The

heat sink is to be forned in a direction transverse to that in
which the netallic | eads extend (page 6, lines 19-28; Figs. 1
and 2). The netallic | eads are connected to the sem conductor
chip and/or a connector therefor (page 7, lines 4-6), and the
heat sink is coupled to the sem conductor device to radiate
heat therefrom (page 6, |ines 23-28).

The nethod of formng a multi-chip sem conductor device
conprises the steps of providing a filmcarrier tape with
| eads (page 6, lines 11-13), electrically connecting a
sem conductor chip to the leads of the filmcarrier tape (page
7, lines 4-7), nounting a heat sink to a surface of the

sem conductor chip
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(page 7, lines 7-11), and providing a connector for the
nmounting of the heat sink (page 7, line 26 to page 8, line 8).
The filmcarrier tape has a superinposed netallic |ayer, which
is etched to formthe | eads and heat sink for the

sem conductor chip

(page 6, lines 16-23); the netallic |leads extend in a first

direction, and the heat sink extends in a second direction
transverse to the first (page 6, lines 19-28; see Figs. 1 and
2). At least one positioning mark is provided on the heat

si nk

(page 7, line 28 to page 8, line 8), and a correspondi ng mark
is provided on the connector, corresponding to the first mark.
A heat conducting pattern is formed on the substrate (page 9,
lines 1-17), and the heat sink is connected to the substrate
t hrough the conducting pattern. An opening may be provided in
t he heat sink (page 10, lines 3-11), overlaying the

sem conductor chip. Radiation fins nay be provided at an

out er exposed portion of the heat sink (page 12, lines 6-9).
A heat insulator nay be provided between adjacent ones of the

sem conduct or chip devices to
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reduce heat transfer between them (page 12, line 22 to page
13, line 23).
| ndependent clainms 6 and 24 are reproduced as foll ows:

6. A nmethod for formng a filmcarrier tape for a
sem conduct or device conprising the steps of
superposing a netallic layer on a carrier nmenber and
etching the netallic layer so as to formnetallic

| eads and a heat sink separate fromthe netallic

| eads for the sem conductor devi ce.

24. A method of formng a lamnated nmulti-chip

sem conductor device conprising a step of stacking a
plurality of chip sem conductor devices in multiple
| ayers on a substrate, wherein said chip

sem conductor devices are fornmed by the steps of:

providing a filmcarrier tape with | eads;

electrically connecting a sem conductor chip to
the leads of the filmcarrier tape;

mounting a heat sink separate fromthe |eads
electrically connected to the sem conductor chip to
a surface of the sem conductor chip; and

provi ding a connector for the nounting of the
heat sink and electrically connecting the connector
to the leads of the filmcarrier tape.

The Exam ner relies on the follow ng references:

Takahashi et al. (Takahashi) 4, 315, 845 Feb. 16
1982

Kur ai shi 4, 809, 053 Feb. 28, 1989

Kitano et al. (Kitano) 5,047, 837 Sep. 10, 1991
(filed Aug. 03, 1989)

Sugano et al. (Sugano) 5,198, 888 Mar. 30, 1993

(filed Dec. 20, 1990, a divisional of 07/288, 955,

4
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U. S. Patent No. 5,028,986, filed Dec. 23, 1988)

O aka! JP 61-80842 Apr. 24, 1986

Clains 6-9, 24-28, 30, 32-35 and 37-43 stand rejected
under 35 U. S.C. § 103 as bei ng unpatentabl e over Sugano in
view of Kitano. Claim29 stands rejected under 35 U S.C. 8§
103 as bei ng unpat ent abl e over Sugano, Kitano, and Takahashi .
Claim 31 stands rejected under 35 U.S.C. 8§ 103 as being
unpat ent abl e over Sugano,
Kitano, and Kuraishi. Caim36 stands rejected under 35
U S C

8 103 as bei ng unpatentabl e over Sugano, Kitano, and O aka.

Rat her than repeat the argunents of Appellants or the
Exam ner, we nake reference to the brief and the answer for
t he details thereof.
OPI NI ON
W w il not sustain the rejection of clains 6-9 and 24-43

under 35 U.S.C. § 103.

A copy of the translation provided by the U.S. Patent and Trademark
O fice on March 26, 2001, is included and relied upon in this decision.
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The Exam ner has failed to set forth a prim facie case.
It is the burden of the Exam ner to establish why one having
ordinary skill in the art would have been led to the clained
i nvention by the express teachings or suggestions found
in the prior art, or by inplications contained in such
t eachi ngs or suggestions. |In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1, 6 (Fed. Cr. 1983). "Additionally, when
det erm ni ng obvi ousness, the clainmed invention should be
considered as a whole; there is no legally recognizable
"heart' of the invention."” Para-Odnance Mg. v. SGS
| nporters Int’l, Inc., 73 F.3d 1085, 1087, 37 USPQRd 1237,
1239 (Fed. Cir. 1995), cert. denied, 117 S.Ct. 80 (1996)
citing W L. Gore & Assocs., Inc. v. @Grlock, Inc., 721 F.2d
1540, 1548, 220 USPQ 303, 309 (Fed. Cir. 1983), cert. denied,
469 U.S. 851 (1984).

On pages 22-23 of the Brief, Appellants argue that Sugano
does not teach etching the netallic |ayer to forma heat sink
separate fromthe netallic |eads for the sem conductor
devi ces.

Further, Appellants contend that Kitano is directed to a | ead
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frame type of device, in which the heat sink is formed by
punching froma single sheet material, and is therefore
conpletely different fromthe filmcarrier TAB type of device.
Appel I ants therefore conclude that the conbination proposed by
t he Exam ner would not have resulted in the clainmed invention.
Further, Appellants assert, even assuning the conbination of
Sugano and Kitano teaches every el enent of the clained

i nvention, the person having ordinary skill in the art would
not have found it obvious to nmake the conbi nati on advanced by
t he Exami ner.

In the answer, the Exam ner admts that Sugano does not
teach etching a heat sink, but asserts that Kitano teaches a
process conprising the steps of formng a netallic layer to
form
| eads and a heat sink, as clained in claim6. The Exam ner
of fers evidence to show that the process of Kitano is a "one-
| ayer TAB tape."

As pointed out by our reviewi ng court, we nust first
determ ne the scope of the claim "[T]he nane of the gane is
the claim™ In re Hniker Co., 150 F.3d 1362, 1369, 47 USPQd

1523, 1529 (Fed. Cr. 1998).
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Appel lants' claim6 recites a nethod of formng a film
carrier tape for a sem conductor device, conprising the steps
of superposing a netallic layer on a carrier nenber and
etching the netallic layer to form (a) netallic |eads and (b)
a heat sink separate fromthe netallic |eads.

Upon a careful review of Sugano and Kitano, we fail to
find that these references teach the step of etching the
nmetallic layer on a carrier nmenber to formboth netallic | eads
and a heat sink separate fromthe netallic |eads, as clained
in independent claim6. W agree with the Exam ner that
Sugano teaches formng a filmcarrier tape, superposing a
metallic layer on the carrier nenber, and etching the netallic
|ayer so as to formnetallic |eads (see colum 5, |ines 29-
34). We agree that Kitano teaches a heat sink 7, having
radiation fins in sonme enbodi nents, contacting a sem conductor
chip so as to radiate heat away fromthe chip (see colum 5,
line 67 to colum 6, line 2). Neither reference, however,
teaches etching the netallic |layer on a carrier nmenber to form
such a heat sink. The Exam ner admts that Sugano does not
teach a heat sink. Appellant asserts that the "heat transfer

cap" of Kitano is not etched froma netallic |ayer, but rather
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punched out of sheet netal; while the detailed

description in Kitano is silent as to the nmethod of formng
the heat transfer cap, the drawi ngs suggest that the heat
transfer cap is punched, just as the chip pad 2 is punched
(see, for exanmple, Figs. 1-3), and the Exam ner does not
contravene Appellants’ assertion that Kitano's heat sink is
punched. W therefore find that the heat transfer cap of
Kitano is not formed by etching a netallic |layer. Because
nei t her Sugano nor Kitano teaches a heat sink forned by
etching a netallic |layer, the conbination advanced by the
Exam ner does not contain every elenent of the invention
recited in claim®6.

Appel lants' claim 24 recites a nethod of formng a
am nated nmulti-chip sem conductor device conprising stacking
a plurality
of chip sem conductor devices in |layers on a substrate, (each)
chip sem conductor device forned by the steps of electrically
connecting a chip to the leads of a filmcarrier tape,
nmounting a heat sink to a surface of the sem conductor chip,

separate fromthose connected | eads, and electrically
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connecting a heat sink connector to the |eads of the film
carrier tape.

Upon a careful review of Sugano and Kitano, we fail to
find that these references teach a stacked nulti-chip
structure in which each chip has an associ ated heat sink for

radi ati ng away

generated heat. W agree with the Exam ner that Sugano
teaches stacking a plurality of chip sem conductor devices
15a-c in layers on a substrate 20, each device formed by
electrically connecting the chip to a filmcarrier tape 2a
having | eads 3a. As noted supra, the Exami ner admts that
Sugano does not teach a heat sink, but advances Kitano as
teaching a heat sink. W note that claim 24, unlike claim®6,
does not require that the heat sink be etched froma netallic
| ayer. Neverthel ess, Kitano does not supply the m ssing

t eachi ng, because the heat transfer cap contained in Kitano
contacts only the upper chip of a sem conductor device
structure. Neither Sugano nor Kitano teaches a stacked nulti-
chi p sem conductor device provided with a heat sink or sinks

such that each sem conductor chip is in thermal contact with a

10
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heat sink. Therefore, the conbi nati on advanced by the

Examiner fails to teach every elenent recited in claim24.
Appel lants' Claim37 recites a nethod of formng a

| am nated nmulti-chip sem conductor device. Many linmtations

are very simlar to those contained in claim?24; in

particular, claim37 recites "for at |least an internedi ate

| ayer of the at |east three |layers of the chip sem conduct or

devices ... providing a heat sink separate fromthe | eads

electrically connected to the

sem conductor chip at a surface of the sem conductor chip for
enabling heat radiation therefrom"™ As noted, supra, in the
di scussion of claim 24, neither Sugano nor Kitano teaches a
stacked multi-chip sem conductor device provided with a heat
sink or sinks so that each sem conductor chip is in thernal
contact with a heat sink. Therefore, the conbination advanced
by the Examiner fails to teach every elenent recited in claim
37.

Clainms 7-9, 25-36, and 38-43 depend from i ndependent
clains 6, 24, and 37, respectively, and incorporate every

[imtation of the independent claimfromwhich they depend.

11
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For the reasons
expressed, supra, we find that the conbinati ons advanced by
the Exam ner fail to teach every elenent recited in these
cl ai ns.

The Federal Circuit states that "[t]he nere fact that the
prior art may be nodified in the manner suggested by the
Exam ner does not neke the nodification obvious unless the
prior art suggested the desirability of the nodification.” In
re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQ2d 1780, 1783-84
n.14 (Fed. CGr. 1992), citing In re Gordon, 733 F.2d 900, 902,
221 USPQ 1125, 1127 (Fed. G r. 1984). "Qobviousness nay not be
establ i shed using hindsight or in view of the teachings or
suggestions of the inventor." Para-Ordnance, 73 F.3d at 1087,

37 USPQ2d at 1239,

citing W L. Gore & Assocs., 721 F.2d at 1551, 1553, 220 USPQ
at 311, 312-183.

Upon a review of the references relied upon by the
Examiner, we fail to find any suggestion or reason to etch the

metallic layer formed on a carrier nmenber to forma heat sink

12
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along with, and separate from netallic | eads to be connected
to a sem conductor device; we further fail to find any
suggestion or reason to forma stacked nmulti-chip

sem conductor structure wherein a heat sink is nounted to the
surface of each chip in the stack. Sugano does not suggest
the desirability of providing a heat sink or sinks to radi ate
heat fromthe TAB type multi-chip structure disclosed. Kitano
teaches a heat sink for a chip sem conductor device, but does
not suggest the desirability of form ng such a heat sink by
etching; neither does Kitano suggest placing each chip in a
stacked nmulti-chip structure in thermal contact with an

associ ated heat sink. Takahashi, O aka and Kurai shi were not
relied upon by the Exam ner to teach process steps for formng
or constructing heat sinks, and in any case do not teach or
suggest the elenents m ssing from Sugano and Kit ano.

Therefore, we will not sustain the rejection of clains 6-9 and

24-43 under 35 U.S.C. 8§ 103(a) as bei ng unpatentabl e over
Sugano, Kitano, Takahashi, O aka, and Kurai shi

In view of the foregoing, the decision of the Exam ner

13
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rejecting clains 6-9 and 24-43 under 35 U. S.C. 8§ 103, is

rever sed.
REVERSED
LEE E. BARRETT )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
M CHAEL R FLEM NG ) APPEALS AND
Adm ni strative Patent Judge ) | NTERFERENCES
)
)
)
LANCE LEONARD BARRY )
Adm ni strative Patent Judge )
mrf/vsh
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ANTONELLI, TERRY, STOUT & KRAUS
1300 NORTH SEVENTEENTH STREET
SU TE 1800
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