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The opinion in support of the decision being entered today
(1) was not witten for publication in a |law journal and
(2) is not binding precedent of the Board.
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! Application for patent filed July 03, 1996. According to
appellant, this application is a continuation of 07/996, 621
filed Decenber 24, 1992.
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DECI S| ON ON APPEAL

This is a decision on appeal fromthe final
rejection of clainms 1 through 19, all clains pending in this
appl i cation. The invention relates to a nmethod for
designing clock wiring in, for exanple, a Large Scale
Integrated Gircuit (LSI). The invention is based on the
recognition that a shorter clock period can be established if
one ignores the conventional rule of providing a zero cl ock
skew between clock nets. In particular, |ooking at Figure 4,
if a 2 nanosecond delay gate 217 is inserted between clock
driver 202 and flip-flop 205, causing a 2 nanosecond skew
between the clock nets to flip-flops 204-206, a clock period
of 8 nanoseconds can be enployed i nstead of a clock period of
10 nanoseconds whi ch woul d have been mandated by the del ay of
the worst case path. To shorten the clock cycle, the
i nvention evaluates delay tine margins for a plurality of
paths (in this case, a zero delay tinme margin for path 215 and
a 4 nanosecond delay tine margin for path 216), detects a
wor st case path (path 215), cal culates a clock skew adjusting
time by determning a difference between the delay tine margin

of a secondary worst case path (4 nanoseconds of 216) and the
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worst delay time margin (zero nanoseconds of path 215),
determ nes an optinumdelay tinme to be added to a cl ock net

| eading to a clock

input termnal at a termnal side of the worst case path
(e.qg., 4
nanoseconds/2 = 2 nanoseconds), and inserts a delay (217) into
t he cl ock net.

Representati ve i ndependent claim1l is reproduced as
fol |l ows:

1. A clock wiring designing apparatus for designing
clock wiring of an LSI, PWB or the like, said clock wiring
desi gni ng appar at us conpri si ng:

del ay anal yzi ng neans for evaluating delay tine
margins for a plurality of paths;

means for detecting a worst case path having a
worst delay tinme margin anong the delay tinme margins;

means for calculating a clock skew adjusting
time by determning a difference between a delay tine margin;

additional delay tinme cal culating neans for
determ ning an optinmumdelay tinme to be added to a cl ock net
|l eading to a clock input terminal at a termnal side of the
wor st case path within a range of the clock skew adjusting
time; and
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means for inserting a delay gate in said clock
net so that the delay tinme determ ned by the additional delay
time calculating neans is added to the clock net as an
addi tional clock skew, whereby a total tine margin is used
bet ween said worst case path and said secondary worst case
pat h.

The Exam ner relies on the follow ng references:

Hooper 5,168, 455 Dec. 1, 1992 (filed Mar. 28,
1991)
Hi tchcock, Sr. et al., “Timng Anal ysis of Conputer Hardware”,

IBMJ. Res. Develop., Vol. 26, No. 1, pp. 100-105, Jan. 1982

Clainms 1 through 19 stand rejected under 35 U.S. C

8 103 as bei ng unpatentabl e over Hooper in view of Hitchcock.

Rat her than reiterate the argunents of Appellant and
the Exam ner, reference is made to the brief and answer for

the respective details thereof.
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OPI NI ON

After a careful review of the evidence before us, we
will not sustain the rejection of clainms 1 through 19 under
35 U S.C § 103.

The Exami ner has failed to set forth a prima 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
cl ai med invention by the reasonabl e teachings or suggestions
found in the prior art, or by a reasonable inference to the

artisan contained in such teachings or suggestions.

In re Sernaker, 702 F.2d 989, 995, 217 USPQ 1, 6 (Fed. G

1983). "Additionally, when determ ning obviousness, the

clained i nvention shoul d be considered as a whole; there is no

| egal ly
recogni zable "heart' of the invention.” Para-O dnance Mg. V.
SGS Inporters Int’l, Inc., 73 F.3d 1085, 1087, 37 USPQd 1237,

1239 (Fed. Cir. 1995) (citing W L. CGore & Assocs., Inc. v.

Garlock, Inc., 721 F.2d 1540, 1548, 220 USPQ 303, 309 (Fed.
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Cr. 1983), cert. denied, 469 U S. 851 (1984)).

The Exam ner states that Hooper discloses a data
processi ng system for analyzing timng in the synthesis of
logic circuits and uses a multipath delay anal ysis based on
wor st delay path. The Exam ner reasons that Hooper is
applicable to clock wiring design and anal ysis because both
Hooper and Appellant’s invention are directed to signal
propagation in a wiring net or nedia. The Exam ner notes that
Hooper discloses a latch circuit to neet timng performance
but does not explicitly disclose inserting a delay gate as
claimed. The Exam ner contends that such a feature is well
known as shown by Hitchcock which uses timng analysis and
timng adjustnment to neet circuit performance. This would
notivate those skilled in the art to use
gate delay as a neans to inprove timng perfornmance because

t he

gate delay would provide a delay tinme to neet clock
synchroni zation. (Answer-pages 3 and 4.)

Appel I ant agrees that tim ng considerations are a



Appeal No. 1997-1185
Application No. 08/497, 845

critical factor in circuit design. But, Appellant argues,

Hooper and Hitchcock are directed to circuit conponent
sel ection based on a timng budget and a fixed clock rate.
Both fail to teach adjusting the clock rate. (Brief-pages 5
and 6.) At page 7 of the brief Appellant states:

Li ke Hooper, this [Hitchcock] is all part of the

| ayout and sel ection of circuit conponents, and is

not related to the establishnment of a clock net for

sel ect ed conponents.

The Exam ner cites several instances where the
references determ ne and adj ust cl ock delay, and concl udes
that clock rate adjustnent is clearly disclosed (answer-page
6). W take issue with this reasoning, adjusting clock del ay
is not a clock rate adjustnment. Note Appellant’s prior art
Figure 2 with a clock rate of 10 nanoseconds versus Figure 5
showi ng an i nproved cl ock rate of 8 nanoseconds.

Appel l ant’ s i ndependent claimrecites “determ ning a
difference between a delay tinme margin of a secondary worst
case path and the worst delay tine margin;”, (enphasis added)
claim1l1, lines 9 and 10. Simlar |anguage can be found in

clainse 2 and 3,

at lines 9 and 10; claim®6, lines 15 and 16; and claim?7,
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lines 7 and 8 (all independent clains of this application).
This difference is used to calculate the additional tinme del ay

added to the clock net. Hooper and Hitchcock adjust tine

del ays by changing circuit conponents, w thout changes to the
clock net. Note Hitchcock, where it states:
From Fi g. 2, one can observe a funneling of
negati ve slack val ues through block BA. |If BA could
be replaced by a circuit having a small er delay, al
t he negative slacks could be elimnated w thout
changi ng functional design at all. (Page 102, right
columm, second full paragraph.) (Enphasis added.)
Simlarly, Hooper states in the abstract:
The tim ng debt can be used as a criterion
to determ ne when the inplenmentation of circuit
conponent shoul d be changed. (Enphasis added.)
Al t hough the Exami ner has noted instances of using
delay in the clock net (e.g., Hooper, colum 5,1ines 31-47),
the clained cal culation recited supra, using the worst del ay
time margin and the secondary worst delay tinme margin, is not
di scl osed or suggested by the references.
The Federal Circuit states that "[t] he nere fact
that the prior art nmay be nodified in the manner suggested by

t he Exam ner does not make the nodification obvious unless the

prior art suggested the desirability of the nodification."
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In re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQd 1780, 1783-
84 n.14 (Fed. Cr. 1992), citing In re Gordon, 733 F.2d 900,
902, 221 USPQ 1125, 1127 (Fed. Cir. 1984). "CObviousness may
not be established using hindsight or in view of the teachings
or suggestions of the inventor." Para-Ordnance Mg. v. SGS

| mporters Int’l, 73 F.3d at 1087, 37 USPQRd at 1239, citing W
L. Gore & Assocs., Inc. v. Garlock, Inc., 721 F.2d at 1551,
1553, 220 USPQ at 311, 312-13.

As poi nted out above, the applied references teach
circuit tinme analysis and nodification by changing circuit
conponents. Appellant clainms clock net analysis and changes
to the clock net. Thus, we will not sustain the Exam ner’s
rejection of independent claiml1, 2, 3, 6 and 8, and |ikew se,
we will not sustain the rejection of the remai ni ng dependent

clains which contain the sane lintations.
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We have not sustained the rejection of clainms 1

t hrough 19 under 35

decision is reversed

| NTERFERENCES

SH/ dm

US C 8§ 103. Accordingly,

REVERSED

M chael R Flem ng
Adm ni strative Patent Judge

Joseph F. Ruggiero
Adm ni strative Patent Judge

Stuart N. Hecker
Adm ni strative Patent Judge
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