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This is a decision on appeal fromthe final rejec-
tion of claims 1 through 4, 6 through 9, 13, 14 and 17. daim
5 has
been objected to by the Examner. dains 10 through 12, 15,
16 and 18 have been cancelled. Thus, clains 1 through 9, 13,
14 and 17 are pending in the application.

This invention relates to clock feeding circuitry in
an integrated circuit and a nmethod for adjusting clock skew in
such integrated circuits. On page 7 of the specification,
Appel | ant di scl oses that Figure 1 shows a sem -cust om nmade
LSI, using a clock feeding circuitry according to a preferred
enbodi nent of the invention. Appellant further discloses that
Figure 1 shows that the sem -custom made LSI has a nodul e
structure of logic circuits. The nodul es have user-desi gned
regions 130, 150 and 170. On pages 7 and 8 of the specifica-
tion, Appellant discloses that within each region the inter-
connections for feeding the clock signals to the logic cir-
cuits are provided so as to mnimze the clock skew between
the logic circuits in the region. Appellant further discloses

t hat adj ustabl e del ay devices 152 and 172 are used to adjust
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the cl ock skew between the clock input 103 and the input to
each region 151 and 171, respectively. | ndependent claim1
i's reproduced as foll ows:

1. Anintegrated circuit forned as a sem -custom

made LSI device having a conductive pattern, the integrated
circuit conprising:

a plurality of logic circuit regions, each region
havi ng

a plurality of logic circuits,
an input circuit for receiving a clock signa
and provi ding the received clock signal to each of said

plurality of logic circuits, and

i nterconnections formed by the conductive

pattern, the interconnections electrically connecting
said plurality of logic circuits and said input circuit,
SO that a clock skew of the clock signal is mnimzed

anong said plurality of logic circuits;

a clock source for feeding said clock signal to
sai d regions; and

a plurality of adjusting circuits, each adjusting
circuit disposed between said clock source and a respective
one of said regions, each adjusting circuit delaying transm s-
sion of the clock signal to the respective region, said each
adjusting circuit including a predeterm ned nunber of del ay
el enents sel ectively connected between said clock source and
the respective one of said regions with the conductive pattern
SO as to adjust the anount of the delay of the clock signal.
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The Examiner relies on the follow ng references:

Johnson et al. (Johnson) 5,077,676 Dec. 31, 1991
Deyhiny et al. (Deyhiny) 5, 204, 559 Apr. 20, 1993

Clainms 1 through 4, 6 through 8, 14 and 17 stand
rejected under 35 U. S.C. § 103 as bei ng unpatentabl e over
Deyhiny. Cdains 9 and 13 stand rejected under 35 U.S.C. § 103
as bei ng unpat entabl e over Deyhiny in view of Johnson.

Rat her than reiterate the argunents of Appellant and
the Exam ner, reference is nmade to the briefs? and answer for

the respective details thereof.

OPI NI ON

W will not sustain the rejection of clains 1
t hrough 4, 6 through 9, 13, 14 and 17 under 35 U S.C. 8§ 103.

The Exam ner has failed to set forth a prima facie

case. It is the burden of the Exam ner to establish why one

2 Appel lant filed an appeal brief on July 24, 1995.
Appellant filed a reply brief on Cctober 10, 1995. The Exam
iner stated in a letter mailed January 16, 1996 that the reply
bri ef has been entered and consi dered but no further response
by the Exam ner is deened necessary.
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having ordinary skill in the art would have been led to the
claimed invention by the express teachings or suggestions
found in the prior art, or by inplications contained in such
teachi ngs or suggestions. |In re Sernaker, 702 F.2d 989, 995,
217 USPQ 1, 6 (Fed. Gr. 1983). "Additionally, when determn-
i ng obvi ousness, the clainmed invention should be considered as
a whole; there is no legally recognizable 'heart' of the

i nvention." Para-Ordnance Mg. v. SGS Inporters Int'l, Inc.,

73 F.3d 1085, 1087, 37 USPQd

1237, 1239 (Fed. GCr. 1995), cert. denied, 117 S.C. 80 (1996)
citing W L. Gore & Assoc., Inc. v. Grlock, Inc., 721 F. 2d
1540, 1548, 220 USPQ 303, 309 (Fed. Cr. 1983), cert. denied,
469 U.S. 851 (1984).

Clainms 1 through 4, 6 through 8, 14 and 17 stand
rejected under 35 U.S.C. § 103 as bei ng unpatentabl e over
Deyhinmy. On page 3 of the Exami ner's answer, the Exam ner
argues that Deyhiny shows in Figure 3 all the structure set

forth in independent clains 1 and 14 except for the fact that
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Deyhi ny does not teach using equal signal |inks between the
adjusting circuits and the logic circuits. The Exam ner
states that this design is notoriously well known.

Appel | ant argues on page 7 of the brief that inde-
pendent claiml1l is directed to an integrated circuit which
conprises "a plurality of logic circuit regions" where each
logic circuit region has "interconnections” which are forned
by a conductive pattern "so that a cl ock skew of the cl ock
signal is mnimzed anong" logic circuits in the logic circuit
region. Appellant also points out that claim1l also specifies
"a plurality of adjusting circuits" between a clock source and
the logic circuit region in order to adjust the anmount of
del ay of the clock signal. Appellant points out that claiml
thus provides for clock skew mnimzation at two |evels, at
the logic circuit region level and at the clock source to the
logic circuit region level. Appellant argues that there is
not hing in Deyhiny that would give an incentive to an ordinary
skilled person to nmount such a multi-level attack on cl ock

skew.
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On page 8 of the brief, Appellant argues that inde-
pendent claim14 is directed to an integrated circuit which
conprises first and second logic circuit regions and first and
second adjusting circuit regions which are coupl ed between
i nput buffer circuits and input termnals of the logic circuit
region. Appellant points out that independent claim 14 speci-
fies that the first adjusting circuit has "an input, an
out put and a predeterm ned nunber of delay elenents, a nunber
of the delay el enents being selected . . . and bei ng connected
between the input and output of said first adjusting circuit
with a conductive pattern.” Appellant further points out that
i ndependent claim 1l also clains a second adjusting circuit
that is simlar. Appellant argues that Deyhinmy does not
suggest or disclose using a conductive pattern to connect a
nunber of delay el enments selected froma predeterm ned nunber
of delay elenents that are available. Furthernore, we note
t hat i ndependent claim14 also clains "a first logic circuit

regi on having .
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a plurality of first logic circuits coupled to the output of
the first buffer, each of the first logic circuits receiving
the clock signal with a first delay tinme." W further note
that the sane | anguage is provided for a second logic circuit
region. Therefore, independent claim 14 also requires a
conductive pattern for the first logic circuits that w |

provi de a clock skew of the clock signal that is m nimzed.
Appel | ant argues that Deyhiny fails to teach or suggest using
a conductive pattern to connect a nunber of delay el enents
whi ch provides |ocal and gl obal |evels of clock skew

m ni m zati on.

The Federal Circuit states that "[t]he nere fact
that the prior art nay be nodified in the manner suggested by
t he 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 USPQRd 1780, 1783-84
n.14 (Fed. Cr. 1992), citing In re Gordon, 733 F.2d 900, 902,
221 USPQ 1125, 1127 (Fed. Cir. 1984).

Turning to Deyhiny, we agree with the Exam ner that

Deyhiny's Figure 3 only shows skew adjusting circuits 122-1
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through 122-N and fails to show that the interconnections in
the regions that these adjusting circuits provide are designed

such

as to mnimze skew. Turning to colum 2 of Deyhiny, we find
that Deyhiny states that the variable delay elenments 120 and
122 are added to the clock distribution circuit as a prior art
known net hod of elimnating skew between cl ock out puts.
Deyhi ny di scl oses that the conponents of the conmputer system
have been assenbled onto a printed circuit board and that the

del ay el enents 120 and 122 are adjusted to add delay so that

t he skew between the master clock output 104 is nearly
elimnated. Deyhiny further discloses in colum 2, lines 36-
41, that Figure 3's conventional adjustnent procedure is

very time consum ng and is also prone to inaccuracy. Deyhiny
does not teach or suggest that Figure 3 adjusts the skew or

el imnates the skew by designing the printed circuit boards
such that skewis mnimzed in the circuit board region. 1In
fact, Deyhiny does not seek this solution to the problem

Deyhi ny' s i nvention Is directed to adjusting the clock
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skew on an ongoi ng basis. Deyhiny discloses in colum 2, line
61, through colum 3, line 15, that the preferred
enbodi nent of their inventionis to provide del ay bl ocks.

The del ay el enents are switched into or out of the master
cl ock output path in a binary-wei ghted group, thereby

m nim zing the required nunber of sw tching neans

necessary to obtain any desired delay. The skew between each
of the master clock signals can be nmeasured and the sw tching
nmeans can be enployed to reduce the skewto a mninmum Thus,
Deyhi ny sol ves the skew problem not by designing the PC
circuit boards such that the interconnections mnimze skew
but i nstead by nmeasuring the skew on an ongoi ng basis and
swtching in or out delay elenents on an ongoing basis to
counteract the skew. Thus, Deyhinmy does not provide any
suggestion, incentive or reason to one of ordinary skill in
the art to provide connections at the circuit board such that
skew is mnimzed between | ogic elenents as clained by
Appel I ant' s i ndependent clains 1 and 14. There- fore, we

will not sustain the Examner's rejection of clains 1 through
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4, 6 through 8, 14 and 17 under 35 U.S.C. 8§ 103 as being
unpat ent abl e over Deyhi ny.

Claims 9 and 13 are rejected under 35 U.S.C. 8§ 103
as bei ng unpat entabl e over Deyhiny in view of Johnson. W
note that independent claim9 recites "simulating a first
hypot heti cal interconnection between the plurality of |ogic
circuits in each logic circuit region so that the clock skew
of the clock signal is mnimzed anong the logic circuits of
each logic circuit region.” W also note that independent
claim13 recites "determ ning a | ayout and interconnections of

each logic circuit

region by which a clock skew of the clock signal transmtted
fromthe clock source to the logic circuit regions is

m nim zed anong the logic circuits of each logic circuit
region.”" W further note that the Exam ner relies on Deyhiny
as above to nmeet these limtations. Therefore, we will not
sustain the rejection of clains 9 and 13 under 35 U S.C. § 103
as bei ng unpat entabl e over Deyhiny in view of Johnson for the

sane reasons as we pointed out above.
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We have not sustained the rejection of clains 1

t hrough 4, 6 through 9, 13, 14 and 17 under 35 U S.C. 8§ 103.

Accordingly, the Exam ner's decision is reversed.

REVERSED

ERROL A. KRASS )
Adm ni strative Patent Judge )
)
)
)
PATENT
M CHAEL R FLEM NG )
Adm ni strative Patent Judge )
| NTERFERENCES
)
)
)
ERI C FRAHM )
Adm ni strative Patent Judge )
VRF: psb
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