THL'S OPI NI ON WAS NOT__ WRI TTEN FOR PUBLI CATI ON

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not witten for publication in a law journal and (2) is not binding
precedent of the Board.
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DECI S| ON ON APPEAL

This is a decision on appeal fromthe final rejection of
claims 1 through 37, constituting all the clains in the

appl i cation.

1 Application for patent filed Novenmber 30, 1993.
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The invention is directed to a data processi ng apparat us
having an arithmetic logic unit (ALU with three separate
multibit digital inputs. The ALU perforns m xed arithnetic and
Bool ean operations on the three inputs, wherein at |east one of
the m xed arithnmetic and Bool ean conbi nations perforns a
Bool ean function prior to an arithnmetic function. A shifter is
connected to one of the three inputs for shifting the digital
signal received at that input. A nmask generator is also
provi ded which generates a nultibit digital mask signal as one
of the three inputs to the ALU. A function control input to
t he ALU determ nes which operations will be perforned on the

three nultibit digital inputs received by the ALU

Representati ve i ndependent claim1l is reproduced as
fol |l ows:
1. A data processi ng apparatus conpri sing:

an arithnetic logic unit having first, second and third
data inputs for nultibit digital signals representing
corresponding first, second and third input signals, and a
function control input signal for receiving a function signal,
said arithnmetic logic unit generating at an output a nmultibit
digital signal representing a m xed arithnetic and Bool ean
conmbi nation of said first, second and third inputs
corresponding to said function signal, said mxed arithmetic
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and Bool ean conbi nation including at | east one conbi nation
perform ng a Bool ean function prior to an arithnetic function;

a first data source supplying a first nultibit digita
signal to said first data input of said arithnmetic logic unit;

a second data source supplying a second nultibit digital
si gnal ;

a shifter having a data i nput connected to said second
data source, a shift control input receiving a shift contro
signal, and a data output connected to said second data input
of the arithnmetic logic unit, said shifter shifting said second
mul tibit digital signal an anmount corresponding to said shift
control signal and supplying said shifted second nultibit
digital signal to said second data input of said arithnetic
| ogic unit;

a third data source supplying a third nultibit digita
signal to said third data input of said arithnetic logic unit.

The exam ner relies on the follow ng references:

Chu et al. (Chu) 4,785, 393 Nov. 15,
1988
| ng- Si nmons et al . 5,239, 654 Aug. 24,
1993

| ng- Si NMmons (filed Nov. 17, 1989)

Clainms 1 through 37 stand rejected under 35 U.S.C. 103 as

unpat ent abl e over Ing-Si mons in view of Chu.

Reference is nade to the briefs and answer for the

respective positions of appellants and the exam ner.
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OPI NI ON

We have carefully reviewed the evidence before us,

including, inter alia, the references to Ing-Simons and Chu in

addition to the argunments of appellants and the exam ner and,
as a result of such a review, we will sustain the rejection of
claims 1 through 3, 5 through 14 and 16 through 37 under 35
US. C 103 but we will not sustain the rejection of clains 4

and 5 under 35 U.S. C. 103.

As a general proposition in an appeal involving a
rejection under 35 U. S.C. 103, an exam ner is under a burden to

make out a prina facie case of obvi ousness. If that burden is

nmet, the burden of going forward then shifts to the applicant

to overcone the prinma facie case with argunent and/or evidence.

Obvi ousness is then determ ned on the basis of the evidence as
a whole and the rel ative persuasi veness of the argunents. See

In re Cetiker, 977 F.2d 1443, 1445, 24 USPQ2d 1443, 1444 (Fed.

Cr. 1992); Ln re Hedges, 783 F.2d 1038, 1039, 228 USPQ 685,

686 (Fed. Cir. 1986); In re Piasecki, 745 F.2d 1468, 1472, 223
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USPQ 785, 788 (Fed. Cir. 1984); and In re Rinehart, 531 F.2d

1048, 1052, 189 USPQ 143, 147 (CCPA 1976).

We now consi der the rejection of independent clains 1 and
12 as unpatentable over Ing-S mmons and Chu. |In accordance
wi th appellants’ grouping, at page 4 of the principal brief,
claims 5 through 8, 10, 11, 16 through 19 and 21 through 37
will stand or fall with the independent clains and i ndependent
claim12 wll stand or fall with independent claim 1.

Accordingly, we consider the rejection of claiml.

At page 4 of the final rejection (Paper No. 4), the
exam ner has set forth the rationale for the rejection,
particularly pointing out that Chu discloses a three-input ALU
consisting of two data operands and a mask with the Chu
apparatus executing three operand instructions with masking for
any function. The exam ner also points out that Chu shows a

shifter for the Rinput to the ALU and a shifter for the mask.

Appel I ants argue that the conbination of Ing-Si mons and

Chu does not disclose the cl ai ned
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said arithnetic logic unit generating at an output a

multibit digital signal representing a mxed arithnetic

and Bool ean conbi nation of said first, second and third

i nputs corresponding to said function signal, said m xed

arithnmetic and Bool ean conbi nation including at | east one

conbi nation perform ng a Boolean function prior to an
arithmetic function.

Wil e I ng-Si mmons may not disclose this feature, in our
view, Chu clearly does. Even appellants admt, at page 4 of
the principal brief, that Figure 12 of Chu “clearly shows that
ALU 130 consists of arithnmetic logic unit block 496 and 2:1
mul ti pl exer 494" and that Chu “clearly forns the three input
conbination with an arithnetic/logical conbination of the R and
Sinputs formed first in arithnetic logic unit operation bl ock
496 and t he Bool ean/ mask conbi nation formed in 2:1 multiplexer
494 according to the Minput.” Thus, there is no question that
Chu di scloses an ALU and a nultibit digital signal representing
a mxed arithnmetic and Bool ean conbi nation of the first, second
and third inputs corresponding to a function signal. The only
i ssue seens to revolve around whet her Chu suggests that the
m xed arithnetic and Bool ean conbi nation includes “at |east one

conbi nation perform ng a Boolean function prior to an

arithnetic function.”
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Referring to Chu's Figure 12, appellants argue that this
figure shows that the only way that the ALU of Chu can forma
m xed arithnmetic and Bool ean conbi nation of three inputs “is by
first formng an arithnmetic conbination of the R and S inputs
and then masking this according to the Minput.” This, contend
appellants, is in the opposite order required by the clains,
wherein a Bool ean function is perfornmed “prior to an arithnetic

operation.”

We find appellants’ argunent in this regard to be
unpersuasive. First, even assum ng, arguendo, that appellants
are correct in their assessnent, and that Chu discloses only
one order of operation, i.e., arithmetic conbination followed
by a Bool ean operation, since appellants have shown no
criticality to the specific order of operations, the skilled
artisan woul d have understood, and found obvi ous, that, w thout
a showing to the contrary, the order of operations perfornmed
shoul d have no bearing on the final result, as in A+ B=B + A
= C. Now, we understand that this associative |aw may only
apply to sinple additive and subtractive operations and not to

operations involving, say, addition and nultiplication since A
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+(B x © would not, necessarily, equal (A + B) x C However,
the broad | anguage of the instant clains does not specify any
particular arithnetic function or any particul ar Bool ean

functi on.

In any event, we find appellants’ argunent to be
unper suasi ve because the argunent is based solely on Chu s
Figure 12 which shows an ALU operation being performed on R and
S, and then the Bool ean function being perforned in the 2:1
mul ti pl exer after the arithnetic conbinati on. However, when
Chu describes Figures 13A and 13B, at the bottom of colum 46,
Chu indicates that although the 2:1 nultiplexer 494 is shown on
the exterior of ALU operation block 496 in Figure 12, that
mul ti pl exer, which perforns the Bool ean operation, nay be
“incorporated within each of the NLC 500a-500p” which are shown
as being within ALU operation block 496 in Figures 13A and 13B.
Therefore, appellants’ argument that Chu shows only the order
wherein the arithnetic conbination is perforned first, followed
by the Bool ean function, is not entirely correct. Since Chu
suggests that the elenents for perform ng both the Bool ean

function and the arithmetic conbination may be within the sanme
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ALU operation bl ock 496, and |lines 54-56 of colum 46 of Chu
di scl oses that the signals on the R and S-operand inputs of the
ALU are “used to performthe arithmetic and/or |ogic

operations...,” this wuld appear to suggest that, indeed,
there would be no fixed order of operation between the Bool ean

functions and the arithnetic conbi nati ons.

Thus, in our view, the exam ner has established a prim
faci e case of obviousness, wth regard to i ndependent clains 1
and 12, which has not been overcone by any objective evidence
or argunents presented by appellants. Accordingly, we wll
sustain the rejection of clainms 1, 5 through 8, 10 through 12,

16 through 19 and 21 through 37 under 35 U. S.C. 103.

Turning nowto clains 2, 3, 13 and 14, clains 2 and 13
recite that the shifter perforns a right shift or a left shift
based on the digital state of a predeterm ned bit of the shift
control signal. dains 3 and 14, depending fromclains 2 and
13, respectively, recite that the predetermned bit is the nost
significant bit of the shift control signal. At pages 4-5 of

the final rejection (Paper No. 7), the exam ner has provided a



Appeal No. 1996- 3391 Page 10
Application No. 08/160,573

reasonabl e analysis as to why the shift control, as broadly
recited in the clainms, would have been obvious to the artisan
in view of the applied prior art. Appellants argue that |ng-
Simons fails to provide for such a shift control and they
further argue, with regard to Chu, that Chu “clearly shows that
control of additional structures, nanely source nux 136 and
swap nux 138, are required for control of whether the shift is
left or right” [principal brief-page 9]. As broadly clained,
it matters not fromwhere the control signal conmes and, in our
view, the artisan would have found it obvious to apply either a
data signal or a control signal to the shift control input of
the Chu shifter. Whatever controls the direction and anount of
shift in Chu can be considered as the clainmed shift contro
input. Further, the artisan would have found it obvious that
any bit at the shift control input can be the directional
control bit, including the nost significant bit. Accordingly,
we W ll sustain the rejection of clainms 2, 3, 13 and 14 under

35 U S . C 103.

W now turn to claim9, with which claim20 stands or

falls. Caim9 depends fromclaim1l and recites that a
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plurality of data registers receives an input fromthe output
of the ALU and an input fromthe output of the shifter. At
pages 5-6 of the final rejection (Paper No. 7), the exam ner
has provided a reasonabl e analysis as to why the presence of
regi sters, as broadly recited in claim9, would have been
obvious to the artisan in view of the applied prior art.
Appel l ants contend that claim9 requires both storage of the
shifter output in a data register and storage of the output of
the ALU in a data register. Appellants then point to instant
Figure 5 to illustrate a “connection” frombarrel rotator 235
via Brmux 227 and nultiplier destination bus 203 to data

regi sters 200. Appellants then argue that neither Ing-Si nmons
nor Chu discloses the particul ar connecti on between the out put
of the data registers and the plurality of data registers

recited in claim?9.

We agree with the exam ner’s response, at pages 12-13 of
the answer, to appellants’ argunents. Cearly, Chu discloses a
shifting and an output of the ALUis fed to a register (see
Figure 1 of Chu). W agree with the exam ner [answer-page 13]

that “shifting amount and direction is dependent upon the
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particul ar application... It would have been obvious...to

tailor shifting mechanisns to the particular application.”

Accordingly, we will sustain the rejection of clains 9 and

20 under 35 U.S. C. 103.

Finally, we turn to the rejection of claim4, with which
claim15 will stand or fall. Cdaim4 spells out, in detail, a
data register file and its connections to the ALU  Here, while
the examiner initially appears to have presented a reasonabl e
anal ysi s [answer-pages 5-6] with regard to the rejection of
claim4 under 35 U . S.C. 103, upon further analysis we find the
rejection lacking and will not sustain it or the rejection of

claim 15 under 35 U. S. C. 103.

The exam ner says that |ng-Si mmons discloses a variety of
data registers including a data register file and a register
destination (via Mix elenment 3309) to store the output of the
ALU. Further, Chu discloses the use of registers in Figure 1
and it is well known to use registers as tenporary storage

devices. Wiile, at first blush, the exam ner’s conments seem
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reasonable, claim4 calls for nore. |In response to the
exam ner’s rejection, appellants contend that 1ng-Simons fails
to disclose that the shift control input cones froma data

register. Wile appellants do admt that, “at best,” Ing-

Si mons suggests that the shift anmount is stored in OPTI ONS
regi ster 3310, appellants contend that this OPTIONS register is
separate fromdata register file 3300 [principal brief-page
10]. The exami ner [at pages 10-11 of the answer] contends that
by specifying one register as a “special function data

register,” this reasonably inplies that the register is used
for the purpose of storing the shift anmount and is not a
general purpose data register. Therefore, one could interpret
this special function data register as being distinct from
other registers in the register file. Accordingly, Ing-

Si mons’ OPTIONS regi ster may be considered a “special function

data register,” as set forth in the claim However, as pointed
out by appellants [reply brief-page 5], claim4 specifically
requires that the “special function data register” which stores
a default shift amount, nust be “a predeterm ned one of said

plurality of data registers.” Therefore, the exam ner’s

interpretation that the “special function data register” may be
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distinct fromother registers in the register file does not
conport with a fair interpretation of the specific claim
| anguage. Accordingly, we will not sustain the rejection of

clains 4 and 15 under 35 U.S.C. 103.

We have sustained the rejection of clains 1 through 3, 5
t hrough 14 and 16 through 37 under 35 U.S.C. 103. W have not
sustained the rejection of clainms 4 and 15 under 35 U. S.C. 103.

Accordingly, the examner’s decision is affirned-in-part.
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No tinme period for taking any subsequent action in

connection with this appeal may be extended under 37 CFR

1.136(a).

AFFI RVED- | N- PART

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT

ERROL A. KRASS APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

STUART N. HECKER
Adm ni strative Patent Judge
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