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55 under § 112, second paragraph was wi thdrawn in the Answer
(at p. 2). dains 9 and 10 have been allowed. W reverse.
The invention relates to a sem conductor nenory structure
that permts different test data to be witten into and read
out of row adjacent nenory cells in order to detect
interference between those nenory cells (Spec. at p. 13, lines
1-5; p. 14, lines 7-11). Figure 1 shows a sem conductor
menory device of the type having a "prelimnary" nenory 202
with rows of nenory cells which can be substituted for
defective nenory cells in a "normal" nenory 201 (Spec. at p.
23, lines 6-12). The two nenories have different word |ine
(i.e., "word lines" W.,-W._, ans "spare word |ines" SW,-SW.,)
but share the sane bit line pairs (B,/B,-B/B). The device
shown in Figure 1 differs fromthe prior art by being
constructed so as to permt an entire row of data to be
transferred sinmultaneously in either direction between the
prelimnary nmenory and the normal nenory during one wite
cycle (Spec. at p. 27, lines 3-9). Specifically,
prelimnary row decoder 203b and normal row decoder 203a
are controlled in response to a spare enable signal SE
and an inversion signal SE thereof, so that they can be
enabl ed alternately. Wen prelimnary row encoder 203b

is first enabled, spare word line SW.1 or SW2 sel ected
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by prelimnary row decoder 203b is first activated by
prelimnary word driver 204b, so that storage data of al
the nmenory cells connected to the selected word |ine
appear on corresponding bit line pairs. Wen nornmal row
encoder 203b [sic, 203a] is then enabled, the nornmal word
line selected by normal row encoder 203[a] is activated
by normal word driver 204a. Accordingly, the storage
data of all the nenory cells connected to the sel ected
spare word line are witten into all the nenory cells
connected to the selected nornmal word |ine through their
corresponding bit line pairs. Conversely, if normal row
decoder 203[a] is first enabled, the nornmal word |ine

sel ected by normal row decoder 203a is first activated by
normal word driver 204a, and subsequently the spare word
line selected by prelimnary row decoder 203b is
activated by prelimnary word driver 204b. Thus, the
storage data of all the nmenory cells connected to the

sel ected nornmal word |ine appear on their corresponding
bit Iines during a period in which normal row decoder
203b is activated, and then witten into all the nenory
cells connected to the selected spare word |ine. [ Spec.
at p. 26, line 2 to p. 27, line 2.]

As a result, once a test data pattern has been witten
(presumably serially) into a row of the prelimnary nmenory or
the normal nenory, the entire row of test data can be
simul taneously transferred to a selected row of the other
menory (Spec. at p. 51, line 7 to p. 52, line 14; p. 59, lines
5-21) .

Figure 10 shows the details of testing circuit 209, which
appears in block formin Figure 1. Externally generated test
data fromI/O control circuit 206 (identified as 206b in Fig.
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1) are applied to lines N3 and N4 of each bit line pair for
witing the test data into the nenory cells of a row of the
prelimnary nmenory (selected by a "spare” word line) or into
the cells of a row of the nornmal nenory (selected by a
"normal " word line) (Spec. at p. 72, lines 9-18). At the sane
time, the test data is latched into registers 3 for each bit
line pair (Spec. at p. 72, lines 19-21). Next, the word line
IS selected to read out the stored test data, which is then
conpared by match detection circuits 2 to the data val ues
stored in respective registers 3 and the results are issued on
output line DS (Spec. at p. 72, lines 21 to p. 73, line 4).
Because each bit line pair has its own register 3 and match
detection circuit 2, different test data can be used to test
row adj acent nenory cells (Spec. at p. 73, lines 10-15).
Providing plural registers for each bit line pair permts
different data patterns to be used to test different rows
(Spec. at 74, lines 2-9).

Figure 11 shows an alternative enbodi nent having two
separate nmenories 1 and 2 of nornmal nenory cells and
associ ated nmenories 11 and 13 of prelimnary nenory cells.
Identical test data are witten into one or nore rows of
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prelimnary nmenory cells in both prelimnary nenories 11 and
13). Next, the test data are sinmultaneously transferred from
the nenory cells of one row of prelimnary nmenory 11 to the
menory cells of one row of normal nenory 1. At the sane tine,
data are sinmultaneously transferred fromthe nenory cells of
in one row of the other prelimnary nenory (13) to the nenory
cells in one row of the other normal nenory (2). The test
data stored in the two rows of the nornmal nenories are then
simul t aneously read and conpared with each other to determ ne
whet her or not there is a defect in one of the rows of either
nor mal nenory.

There are five independent clains before us: clains 23,
24, 32, 52, and 53. [Independent clainms 23 and 25, which
correspond respectively to the two enbodi nents descri bed
above, read as foll ows:

23. A sem conductor nenory device conpri sing:

a plurality of menory cells connected to word |ines
and bit lines and arranged in a matrix in the direction
o rows and the direction of colums;

a plurality of prelimnary nenory cells connected to

prelimnary word lines and said bit |lines and arranged

inamtrix in said direction of rows and said
di recti on of col ums;
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means for witing predeterm ned external data for
functional testing of said plurality of nmenory cells
into each single row of said plurality of prelimnary
nmenory cells;

nmeans for tenporarily storing said external data
witten by said witing neans;

nmeans for sinultaneously transferring said externa
data in each single row of said prelimnary nmenory
cells connected to one of said prelimnary word |ines
to a corresponding single row of said plurality of
menory cells connected to one of said word |ines
via said bit lines connecting said plurality of nenory
cells and prelimnary nenory cells;

nmeans for sinultaneously reading data from each
e
row of said plurality of nenory cells; and

nmeans for sinultaneously conparing all of said data
read by said reading neans with all of said externa
data tenporarily stored in said tenporarily storing
nmeans via bit lines connecting said plurality of nenory
cells and prelimnary nmenory cells, to detect whether

or not there is a defect in any of the rows of said
plurality of menory cells.

25. The sem conductor nenory device according to claim
23, wherein

said nmeans for sinultaneously conparing conprises
for conparing all of said read data and all of said
tenporarily stored external data in the

correspondence of one to one

limt

We note that although all of the appeal ed clains include

ations which appear to be in proper neans-plus-function
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and are thus entitled to be construed in accordance with § 112
1 6, Appellants do not rely on 8 112 § 6 to distinguish these

limtations fromthe prior art.

The references relied on by the exam ner are as foll ows:

Tani gawa 4,888, 772 Dec. 19, 1989
Chi ders 4,670,878 Jun. 2, 1987
Furutani et al. 4,817, 056 Mar. 28, 1989

C ains 23-26, 32, 39, and 53 stand rejected under 8§ 103
as unpatentabl e over Tanigawa in view of Childers. dains 40-
43, 50-52, and 54-60 stand rejected under 8 103 as
unpat ent abl e over Tanigawa in view of Childers and Furutani.

Tani gawa di scl oses a nenory testing circuit that permts
conpl enentary test data to be used to test adjacent nenory
cells for interference defects in a nenory has two nenory
parts 10a and 10b (col. 11, lines 64-68). Referring to Figure
1A, a single colum select signal (e.g., CS1) issued by col um
address decoder 14 closes four selector switches (S;;, S, S,
S,,), thereby connecting four bit lines (D,, D, Dy, D, to
data buses DB1, DB2, DB3, and DB4. Figure 1C shows the
circuitry for controlling the witing of data into and readi ng

of data fromthe nenories.
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For data other than test data, this circuitry wites into and
reads fromone nmenory cell at a tinme, using a sel ected one of
data buses DB1-DB4 (see, e.g., col. 6, lines 41-54; col. 7,
lines 4-11). The nenory testing circuitry shown in Figure 1B
whi ch is rendered operative by a high test enable signal TE
(col. 12, lines 1-8), uses all four data buses at once to
sinmultaneously wite test data into and then to sinultaneously
read the stored data fromfour nenory cells (col. 2, lines 40-
48). This circuitry includes circuit elenents 56, 58 and 50
for generating conplenentary test data values to be applied to
data buses DB1-DB4. Elenent 56, which is shown in detail in
Figure 3, generates at each of four output termnals TI1-Tl4,
a voltage representing the input test data (col. 14, line 63
to col. 15, line 5). Termnals TI2 and TI4 are directly
connected to data buses DB2 and DB4, respectively, whereas
termnals Tl and TI3 are connected to data buses DB1 and DB3,
respectively, through inverters 58 and 60. As a result, the
test data values on buses DBl1 and DB2, which are to be applied
to a pair of row adjacent nenory cells in nenory 10a, are
conpl enentary, as are the test data values on DB3 and DB4, to
be applied to a pair of row adjacent nmenory cells in nenory
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10b. These conpl enentary data val ues permt testing for
interference between the cells in each nenory (col. 2, line 68
tocol. 3, line 6). During the testing node of operation, the
four test data values are witten sinultaneously into all four
menory cells (col. 2, lines 40-48). The stored data val ues
are then read out sinmultaneously, with the values on data
buses DB2 and DB4 being directly coupled to termnals TO2 and
T of circuit 62 and with the values on DBl and DB3 bei ng
coupled to termnals TOL and TO3 via inverters 64 and 66 (Fig.
1B) so that the voltages at all four termnals will have the
same value if no nenory cell is defective. Referring to
Figure 5 which shows the details of circuit 62, the data on
termnals TOL-TO4 (T2 and TO4 are identified as DB2 and DB4
in the figure) and their conplenents are conpared to determ ne
whet her the data on termnals TOL-TO4 is all the sane; if they
are not, a high |evel signal appears at the output of the
circuit (col. 19, line 67 to col. 20, line 8). The foregoing
process is then repeated for each remaining group of four
menory cells (col. 22, lines 8-40).

Conparing claim?23 to Tani gawa, the exam ner appears to

r ead
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the clained "plurality of nenory cells” and the clai ned
"plurality of prelimnary nmenory cells" onto Tani gawa's
menories 10a and 10b, respectively. Appellant does not
contend that Tanigawa fails to satisfy these limtations. The
exam ner reads the clained "neans for witing predeterm ned
external data for functional testing of said plurality of
menory cells into each single row of said plurality of
prelimnary nenory cells" onto Tanigawa's data wite contro
circuit (Fig. 1C, which appears to be reasonable to us,
because it wites test data into a pair of elenments in a row
of prelimnary nmenory el enents (10a) and the | anguage "writing
into each single row of said plurality of prelimnary
menory cells" does not require witing into nore than one row
of prelimnary elenents or witing into every nmenory cell in a
row of prelimnary elenents. Regarding the clainmed "neans for
tenporarily storing said external data witten by said witing

neans, " the exam ner argues (Answer at 3-4 and 9) that such
storing neans is inherent in Tani gawa because of his

di scl osure that the output data from data output buffer 36 is
applied to an output termnal 38 of the chip and "is sent out

fromthe chip as an output signal D,, for conparison with the
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original input data signal Dy (col. 7, lines 11-17). The
meani ng of this passage in Tanigawa i s uncl ear, because
Tani gawa' s drawi ngs and detail ed description of the testing
procedure nowhere show or describe a conparison of D, with
D\ Instead, as noted above, Tani gawa detects defective
menory cells by examning the voltages at termnals TOL-TO4
(Fig.5), all of which are derived fromthe fetched data
appearing on DB1-DB4, to determ ne whether they are all the
sanme; if they are not, there is a defect in one of the four
nmenory cells being tested. For this reason, Tani gawa does not
i nherently enploy "tenporarily storing” neans for holding the
test data until it can be conpared to the fetched data, as
required by claim?23. As wll| appear, neither this deficiency
I n Tani gawa nor the other deficiencies discussed bel ow are
renmedi ed by Chil ders or Furutani.

The exam ner concedes that Tanigawa fails to disclose

claim23's "neans for simultaneously transferring said

external data in each single row of said prelimnary nenory

cells . . . to a corresponding single row of said plurality of
menory cells . . . via said bit |lines connecting said
plurality of nmenory cells and prelimnary nenory cells.” For
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this teaching, the exam ner cites Childers, which discloses a
sem conduct or nenory which is constructed to all ow high speed
testing to identify rowline faults in one exanple and col um
or sense anplifier faults in another exanple w thout requiring
the access of the cells in the array in conplex data patterns
(col. 1, lines 57-63). The nenory array is divided into four
menory bl ocks 101, 10b, 10c, and 10d (Fig. 1). Figure 6 shows
circuitry for identifying open circuits in row lines 34 and
shorts between row lines (col. 6, lines 10-53). Figure 7, on
whi ch the exam ner relies, shows circuitry for identifying
colum or sense anplifier faults. Each of the sense
anplifiers 26 is connectable to its corresponding pair of bit
lines 33 by transistors 75 and 76 (operable by voltage T) and
is also connectable to an adjacent set of bit |ines by
transistors 75 and 76" (operable by voltage T'). As a
result, the same sense anplifier can be sel ectively connected
with either set of bit lines to aid in isolating a colum
fault (col. 6, line 54 to col. 7, line 16). Another node of
test operation using the Figure 7 circuitry is to wite a data
pattern into the first rowin the array, then repeat this
pattern in all 512 other rows w thout using a conplete witing
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cycle by shifting the data along the colums using the
coupling transistors T° (col. 7, lines 17-21). This may be
done by using the on-chip refresh address counter to cycle

t hrough the 512 row addresses, while applying externally
generated col um addresses in a short cycle, or colum
addresses from an on-chip col um address counter (col. 7,
lines 21-26). A clearer description of this procedure appears
in Childers' claim 14, which reads as foll ows:

14. A nethod of witing data into a sem conductor
devi ce containing an array of rows and col unms of nenory
cells, conprising the steps of:

witing a data pattern to one of said colums by

sequentially addressing said rows while coupling data

bits to the colums froma termnal of the device, then
witing said data pattern to all other col umms of

said device by sequentially addressing said rows while

coupling said one colum to a first adjacent columm, then
coupling said first adjacent colum to a second adjacent
colum, until all colums are witten into. [Enphasis

added. ]
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The sequential addressing of the rows neans that the data
pattern is not sinultaneously transferred fromcolumm to
anot her, as the exam ner contends (Answer at 11). Therefore,

even assumng it would have been prim facie obvious to nodify

Tani gawa' s nmenory devi ce sonehow to enpl oy Childers' col um-
to-colum data pattern transfer technique to shift a data
pattern froma row in one of nenories 10a and 10b to a row in
the other nmenory, the resulting data transfer would not occur
simul taneously, as required by claim 23 and the other

i ndependent cl ains on appeal (i.e., clainms 24, 32, 52, and

53). Furthernore, a prinma facie case for obviousness has not

been established with respect to any of the appeal ed cl ai ns,
because the exam ner has not adequately explain why one
skilled in the art would have been notivated to repl ace
Tanigawa's witing techni que, which does not involve
transferring test data between nenory cells or groups of
menory cells (either sinultaneously or sequentially), with
Chil ders' technique of sequentially transferring test data

bet ween nmenory cells (colum to colum). Nor has the exam ner
adequat el y expl ai ned how Tani gawa's nenory device is to be
nodi fied to enploy Childers' transfer technique, as is
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necessary to determ ne whether the clains can be read on the
resul ti ng device.

Regardi ng claim 23, we also note that Childers does not
di scl ose conparing fetched data with a tenporarily stored
version of the test data, as required by that claim Childers
does not explain how the fetched data is to be anal yzed.
Al so, neither Tani gawa nor Chil ders suggest conparing data
fetched fromone row with data fetched from another row, as
requi red by independent clainms 24, 32, and 52.

For the foregoing reasons, the rejection of the
i ndependent clains 23, 24, 32, and 53 under 35 U. S.C. § 103 as
unpat ent abl e over Tanigawa in view of Childers is reversed, as
is the rejection of dependent clains 25, 26, and 39, which
al so stand rejected over those references. The rejection of
i ndependent claim52 and dependent clainms 40-43, 50, 51, 59,
and 60 under 8§ 103 as unpatentable over Tanigawa in view of
Chil ders and Furutani is reversed because the deficiencies

descri bed above are not renedi ed by Furutani.
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REVERSED

JOHAN C. MARTI N
Adm ni strative Patent Judge
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Adm ni strative Patent Judge APPEALS AND
| NTERFERENCES

RI CHARD L. TORCZON, JR
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