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TORCZON, Administrative Patent Judge.

FI NDI NGS OF FACT AND CONCLUSI ONS OF LAW
FI NDI NGS OF FACT
We have reviewed the record in its entirety in light of the
argunments of Applicants and the exam ner. Qur decision presunes
famliarity with the entire record. A preponderance of the
evi dence of record supports each of the follow ng fact findings.

A. The nature of the case

1. Appl i cants appeal under 35 U . S.C. §8 134 fromthe final
rejection of claim5. (Paper 22.) dains 1-4 and 6-13 have been

cancel ed. (Paper 16 at 1.)
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2. Applicants filed the subject application on 9 February
1993. (Paper 1 at 1.) They claimthe benefit under 35 U.S.C
8 119 of Japanese patent applications 4-026368, filed 13 February
1992, and 5-009106, filed 22 January 1993. (Decl. at 1.) The
real party-in-interest is Mtsubishi Denki K K. Applicants have
not identified any other proceeding that m ght affect, or be
affected by, this appeal. (Paper 30 at 1.)

3. The invention is entitled "Cu/ M/ Cu CLAD MOUNTI NG FOR
H GH FREQUENCY DEVI CES'. (Paper 10 at 1.) W presune that
"Cu/ Mo/ Cu" has its ordinary neani ng of a copper/ nol ybdenum copper
| am nat e.

4. The subject matter of the clained invention is a
sem conduct or having a ceram c¢ dual -in-1ine package (CERDI P) type
of package. (Paper 1 at 1.) According to Applicants, "with the
recent spread of data communi cation equi pment[] using high
frequency [gal lium arsenide] GaAs devices, etc., an inexpensive
sem conduct or package with high heat transfer and suitable for
hi gh frequency devices has been increasingly demanded."” (Paper 1
at 2-3.) They note that cost, tenperature, weight, and ability
to handl e high frequencies are all problens in the art. (Paper 1
at 3.)

5. Applicants address the problems with the sem conduct or

package shown in Figure 4(a). They fabricate a base plate 11
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froma three-layer Cu/ Mo/ Cu-clad material. (Paper 1 at 5.)
According to Applicants, "it is necessary to use the Cu/ Mo/ Cu
clad material of thickness ratio from1:3:1 to 1:5:1 so as to
prevent the inadequate |eak of the glass". (Paper 1 at 9; see
also p. 8) Aleadfrane 12 is fixed to the base plate 11 on one
side and a w ndow frane 15 on the other using a |l ownelting point
glass 13. Applicants disclose a cap 16 bonded to the w ndow
frame 15. (Paper 1 at 7.) The specification recomends two
properties for the glass 13: a dielectric constant (,r) of 14 or
|l ess and a thickness (B) of "06." mllinmeters (mm or nore.
(Paper 1 at 12.) The specification also states that "the
t hi ckness (B) of glass 13 between the base plate 11 and the
wi ndow frame 15 [is] O0.6mi'. (Paper 1 at 12.) Reading these two
statenents together, we understand the total thickness of the two
gl ass layers 13 taken together is not less than 0.6 mm
6. Caimb5, the only claimremaining in the application,
reads as anmended:
A sem conduct or package conpri si ng:
a base plate forned of a three layer Cu/ Mo/ Cu cl ad
material for attaching to a sem conductor chip,
a |leadfranme for receiving at | east one |lead, said
| eadf rane bei ng bonded by an adhesive to said base
plateé wi ndow frame surroundi ng the sem conductor chip
and bonded by said adhesive to said | eadfranme, and
a cap bonded to said w ndow frane,

wherein sai d adhesi ve has the dielectric constant of
not nore than 14 and a thickness of not |l ess than 0. 6mm
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B. Prior art
7. The exam ner rejected claim5 under 35 U S.C. 8 103 in

view of the follow ng references (Paper 16 at 2):

Mat sunot o JP (A) 1-273337* publ i shed 1 Nov. 1989

Tokut ake et al. JP (A 3-8362! publ i shed 16 Jan. 1991

| versen et al. 4,989, 070 29 Jan. 1991

Mahul i kar et al. 5, 015, 803 14 May 1991
A person having ordinary skill in the art would have

apprehended the facts set forth in fact findings 8 to 20 at the
time of the invention.

8. The Tokut ake reference discl oses a CERD P?
sem conduct or package. The base 10 is "usually conposed of
conventional alum numceramc". (p. 3.) Leads 28 are aptly
described as dual and in-line. (Fig. 1.) A windowframe 12 is
fixed to the base 10 and to a lead frame 14 using a |l ownelting
poi nt gl ass as the adhesive 18. The lead frane is also bonded to
a cap 16 using another |lownelting point glass 20. A

sem conductor chip 26 is joined to the base 10. (p.6.)

! A copy of the English translation of this reference is
attached. All references in this decision are to the transl ation
unl ess ot herw se i ndi cat ed.

2 The translator consistently mstransliterates
";0C™MN(/L_" (e.qg., claiml1, line 2, in the original Japanese kokai
application) as "therdi p" instead of "CERD P" throughout the
transl ati on.
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9. Tokut ake di scl oses neither the use of a Cu/ Mo/ Cu-cl ad
base plate nor the thickness or dielectric constant for the
adhesive 18. Tokut ake al so uses a sonewhat different ordering of
t he conponents.

10. The Mahulikar reference is concerned with sem conduct or
chi p packages also. (1:5-10.) WMahulikar notes the thermal
expansi on deficiencies with CERDI P technol ogy (2:61-68) and
proposes his netal -clad base as a solution. (2:31-47.) H's
solution requires no changes in the existing manufacturing
process.

11. "In accordance with the principles of [Mbhulikar's]

i nvention, the base 12 of the package 10 is a conposite materi al
conposed of a first metal or netal alloy core layer 32 and first
and second netal or netal alloy cladding |ayers 34, 36. The
criteria for selecting the conposition of the core layer and the
cladding layers is that one of the netals has high thernal
conductivity and a high thermal coefficient of expansion (TCE)
and the other netal has a |low thermal coefficient of expansion."
(4:23-31.)

12. The "[p]referred high thermal conductivity netals
i ncl ude copper, alumnum and alloys thereof". (4:39-46,
enphasi s added, parentheticals omtted.) "The second netal is

selected to have a |low thermal coefficient of expansion. An

- VvV -
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exenplary listing of such netals includes alloy 42, Invar, and
nmol ybdenum " (4:52-58, enphasis added, parentheticals omtted.)
Thus, random sel ection anong the explicitly identified materials
woul d yield a one-in-six chance of selecting a M/ Cu/ M cl ad
base. Mhulikar also states that "the core |ayer 32 of the

conposite base 12 may conprise either the high expansion

conponent or the | ow expansion conponent and the first and second
clad layers 34 and 36 the other conponent."” (6:15-19.) Thus,
one woul d have a one-in-twelve chance of randomy selecting a

Cu/ Mo/ Cu clad base if one were to apply the teachings of
Mahul i kar to a CERDI P system as suggest ed.

13. Mahul i kar reports that nol ybdenum has drawbacks as a
material (5:50-57), but nevertheless lists it as an "exenplary"
metal (4:52-58).

14. lversen discloses a heat sink conprising inserts 11
with substrates 10 on whi ch sem conductor chips 38 are nounted.
(2:26-30.) The heat sink has a very different geonetry than a
CERDI P-t ype package.

15. The substrate 10 nust have a high thermal conductivity
and a TCE that matches the sem conductor chip. |Iversen

recomends nol ybdenum tungsten, or zirconiumfor the substrate

10. (2:30-39.) The substrate 10 nay be any desirabl e shape, but
preferably has rounded corners to mnimze stress on the

- Vi -
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insulator 12. The shape of the insulator 12 necessarily
corresponds to the shape of the substrate 10. (2:40-52.)

16. The rings 14 & 16 are fixed directly onto adjacent
substrates. The insulator 12 bonds the two rings together.
(2:42-59.) The rings are thin, glass-sealing, netal alloys.
(3:10-15.) The insulator 12 is preferably glass. (3:5-6.) The
TCE of the rings should roughly match the TCEs of the
substrates 10 and the glass insulator 12. (2:60-64.)

17. lversen teaches that "[a]t high frequencies, e.qg.,

m crowave, the thickness, dielectric constant, |oss tangent etc.

of insulator 12 and the geonetry, e.g., round, square,
rectangul ar etc. of substrate 10 and rings 14, 16 woul d be
optimzed to mnimze power |osses and to optim ze the VSWR
(Vol tage Standing Wave Ratio) at the operating frequencies."”
(3:49-55, enphasis added.)

18. lversen expressly teaches a thickness range for the
i nsulator 12 of 0.003 inches (in.) to 0.030 in. (3:15-18.) This
works out to be 0.0762 mllinmeters (m) (=0.003 in. X
25.4 mmin.) to 0.762 mMmm (=0.030 in. x 25.4 mmlin.).

19. The Matsunoto kokai publication lists a claimfor a
sem conduct or package with a glass insulator having a dielectric
constant of 8.0 or less. (p. 2.) Matsunoto notes that glass
i nsul ators in conventional sem conductor packages typically have

- Vil -
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dielectric constants of 12.0 to 35.0. (p. 4.) He clains a |ower
di el ectric constant because |lower dielectric constants correlate
to hi gher propagation rates for high-speed sem conductors.

(p. 3.)

20. Matsunpto's package can have a ceram c substrate 1
(i.e., it can be a CERDIP). He uses glass as an adhesive to the
substrate. (p. 5.) dass is also used to encapsul ate the
leads 5 on top of the substrate 1. (p.6.) Mtsunpto uses gl ass
and resin as his adhesive. (p. 7.)

21. W find the cited references to be indicative of the

|l evel of skill in the art. See In re GPAC, 57 F.3d 1573, 1579,

35 USPQ2d 1116, 1121 (Fed. Gir. 1995).

22. Applicants's clainmed geonetry, which surrounded and
capped, presents a geonetry very different than the geonetry
disclosed in Iversen. |Iversen indicates that geonetry is a
critical factor in determning VSWR.  (3:49-55.) Thus, the
specific applicability of lversen's insulator thickness is, at
best, unknown. |Iversen's general suggestion that one would
optim ze VSWR by adjusting thickness and dielectric constant does
not help. (3:49-55.) Assum ng, arguendo, that this suggestion
extends to the clained geonetry, there is no evidence that
optim zati on woul d produce the thickness and dielectric constant

ranges that Applicants have clainmed. Thus, we cannot find a

S Vi -
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pr eponder ance of evidence showi ng that a person having ordinary
skill in the art would have arrived at the clained thickness
range of at least 0.6 nm based on the suggestions in |lversen as
t he exam ner proposes. The remaining references do not cure this
defi ci ency.

CONCLUSI ONS OF LAW

A Due process

1. Appl i cants argue that the exam ner has deprived them of
due process of law. (Paper 23 at 6-7.) The due-process argunent
is not stated with specificity,® but Applicants conplain that the
exam ner has not adequately nmade all of the findings set forth in

G aham v. John Deere Co., 383 U. S. 1, 17-18 (1966). Assum ng

arguendo, that a failure to nake out an prinma facie case of

obvi ousness is a deprivation of due process under the Fifth
Amendnent to the United States Constitution, the constitutional
di mensi on adds nothing to the otherw se routine analysis of the
rejection. Since Applicants have not identified any uniquely
constitutional dinmension to their argument, we consider this

i ssue as subsuned in their attack on the examner's prima facie

case.

3 For instance, we are left to assune that Applicants
refer to the due-process requirenment in the Fifth Arendnent to
the United States Constitution.
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2. Applicants al so argue that the exam ner deprived them
of due process when he changed the grounds of the rejection in
hi s answer because he relies on only one reference in nmaking the
rejection. (Paper 25 at 1-2.) First, Applicants asked us to
review the decision in the final Ofice action (Paper 22), which
relies on all four of the cited references (Paper 16 at 2).
Second, the answer expressly contains no new ground of rejection.
(Paper 24 at 3.) Wile the answer's statenent of the final
rejection lacks a reference to three of the references (Paper 24
at 3), the renmainder of answer relies on all four cited
references. (See e.q., Paper 24 at 2, item (7) (listing all four
references as "prior art of record relied upon in the rejection
of clains [sic] under appeal") and at 4-5 (citing Mhulikar,
| versen, and Matsunoto).) Thus, Applicants could not reasonably
have been | ed astray by the apparent m sstatenent in the answer.
I ndeed, in the sane reply, Applicants conplain that the exam ner
is inmproperly applying the other references. (Paper 25 at 3-5.)
We concl ude, therefore, that any error resulting fromthe
m sstatenment of the final rejection was harnl ess.

B. Claim5 is not obvious on the present record

3. The thickness of the adhesive is a contested
limtation. The references on which the section 103 rejection is

based do not teach or suggest the clainmed thickness range for a
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sem conduct or package constructed as clained. Fact finding 22,
supra. We therefore will not sustain the rejection of claim5

under section 103.

C. New ground of rejection: claim5 is

based on an insufficient disclosure

4. We nust give clains their broadest reasonable
construction in light of the specification. [In re Mrris,

43 USPQ2d 1753, 1758 (Fed. Gr. 1997). W may not, however, read
[imtations into the clains fromthe specification. [In re Van

Geuns, 988 F.2d 1181, 1184, 26 USPQ2d 1057, 1059 (Fed. Grr

1993) .
5. | f a clainmed range includes substantially inoperative
values, then the claimis properly rejected under 35 U S. C

§ 112. Inre Corkill, 771 F.2d 1496, 1501, 226 USPQ 1005, 1009

(Fed. GCr. 1985). dCdaim5 sets no limtation on the thickness
ratio of the Cu/Md/Cu clad | ayers, yet the disclosure states that
a specific range i s necessary:

When the thickness ratio is 1:1:1, alnost all of
t he packages are |nadequate in | eak. However, when the
thickness ratio is 1:3:1-1:5:1, |eak never occurs. The
reason for this is supposed to be that, as shown in
Fig. 8 the thermal stress to the glass is restricted
to not larger than 2kg/ mt when the thickness ratio is
from1:3:1 to 1:5:1, thereby preventing the glass 13
froml eak.

(Paper 1 at 8, enphasis added; Fig. 8 On the next page,

Applicants state
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As described above, it is necessary to use the Cu/ Mo/ Cu
clad material of the thickness ratio from1:3:1 to
1:5:1 so as to prevent the inadequate |eak of the

gl ass 13, and therefore the thermal expansion
coefficient should be in the range of 6.0-

6.8(x 10°¢/NC).

(Paper 1 at 9, enphasis added.)

6. Appl i cants have an obligation to claimtheir invention
precisely. Mrris, 43 USPQd at 1759. |If the Cu/ M/ Cu thickness
ratio is necessary, as the disclosure states with support from
Figure 8 then it is also a necessary limtation in the claim
ot herwi se, the clai mwould enconpass packages (e.g., with a
Cu/ Mo/ Cu thickness ration of 1:1:1) that Applicants have
identified as inadequate. W cannot cure this defect by reading
the claimas limted to the disclosed subject matter. Therefore,
we nust reject claimb5 under section 112 for failing to claimthe
i nvention precisely.

DECI SI ON

W reverse the rejection of claimb5 under section 103
because record | acks a preponderance of evidence to support a
conclusion that the adhesive thickness limtation would have been
obvious to a person having ordinary skill in the art.

We enter a new ground of rejection under section 112 because
the claimfails to recite a limtation that Applicants have

identified as a necessary part of the invention.

- Xiioo-
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Any request for this Board to reconsider or nodify this
deci si on based upon the sane record nust be filed within one
nonth fromthe date of this decision. 37 CFR § 1.197. |If
Applicants el ect further prosecution of the new rejection under
37 CFR 8 1.196(b) by anmending the claim by adding evidence to
the record, or both, they nust file a response within a shortened
statutory period of two nonths fromthe date of this decision.

No time period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR

§ 1.136(a). 37 CFR § 1.136(bh).

REVERSED - 196(b) REJECTI ON

BRUCE H. STONER, JR., Chief )
Adm ni strative Patent Judge )
)
)
) BOARD OF PATENT
M CHAEL R FLEM NG ) APPEALS
Adm ni strative Patent Judge ) AND
) | NTERFERENCES
)
)
Rl CHARD TORCZON )
Adm ni strative Patent Judge )
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