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DECI S| ON ON APPEAL

This is an appeal under 35 U.S.C. § 134 fromthe

exam ner's rejection of claim11-5, 9-14, and 16 under 35

US C 8 103. The remaining pending clains, i.e., clains 5-8

! Application for patent filed January 26, 1994.
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and 15, stand objected to for depending on rejected clains.
W reverse.

The invention relates to drive voltage control for a
matri x di splay device in which each display elenent has an
el ectro-optical elenents connected in series with a two-
term nal non-linear switching device, which may be of the MM
type (Spec. at 5, lines 14-15). The problemto be solved is
that the threshold voltage characteristic of the non-Ilinear
devi ces may change over time, thereby altering the drive
currents in the electro-optical elenments and thus the
bri ght ness of thereof (Spec. at 2, lines 10-15). Appellant's
i nvention solves this problem by neasuring the drive current
t hrough at | east one non-linear device and adjusting the drive
vol tages to conpensate for variations due to aging.

There are only two i ndependent cl ai ns on appeal,
apparatus claim1l and nethod claim 13, which read as foll ows:
1. A matrix display device conprising sets of row

and col um address conductors, a row and colum array of
picture el ements operable to produce a display, each of

whi ch conprises an el ectro-optic display el enent connected in
series wwth a two term nal non- | i near device exhibiting a

2 The Kuijk reference explains that MM stands for netal -
insulator-netal (p. 2, line 33).
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t hreshol d characteristic between a row conductor and a col umm
conductor, and picture elenment drive means connected to the
sets of address conductors for applying drive voltages to the
pi cture el enments conprising a scanning signal drive circuit
for applying selection signals to the conductors of one set
and a data signal drive circuit for applying data signals to
the conductors of the other set, characterised in that the
drive nmeans includes a sensing circuit which is arranged to
provi de a control signal indicative of electrical current
flowng in at | east one address conductor of the one set in
response to the application of selection signals to that
address conductor, and a voltage control circuit to which the
control signal is supplied for determ ning the drive voltages
applied by the drive neans to the picture elenents in
accordance with the value of the control signal

13. A nethod of operating a matrix display device
conprising sets of row and col unm address conductors, a row
and colum array of picture elenments operable to produce a
di spl ay, each of which conprises an el ectro-optic display
el ement connected in series with a two term nal non-1linear
device exhibiting a threshold characteristic between a row
conductor and a columm conductor, and picture el enent drive
means connected to the sets of address conductors for applying
drive voltages to the picture elenments conprising a scanning
signal drive circuit for applying selection signals to the
conductors of one set and a data signal drive circuit for
applying data signals to the conductors of the other set,
characterised by the steps of deriving a control signa
i ndicative of the electrial current flowng in at |east one
address conductor of the one set in response to the
application of selection signhals to that address conductor and
controlling the | evel of the drive voltages applied to the
picture elenents in accordance with the value of the contro
si gnal .

We note that although nethod clainmed 13 appears to be in

proper step-plus-function format and thus is entitled to be
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construed in accordance with 35 U S.C. § 112 1 6, O 1. Corp.
V.

Tekmar Co., 115 F.3d 1576, 1582-83, 42 USPQRd 1777, 1781-82
(Fed.

Cr. 1997), Appellant does not rely on 8 112 6 to
di sti ngui sh

this claimfromthe prior art.

The references relied on by the exam ner in the Answer

are:

Hoshi no 3-146, 992 (Japan) June 21, 1991
Kui j k 0, 362, 939 ( EPO) April 11, 1990
Fuse 3-200, 214 (Japan) Sept. 2, 1991

When the final Ofice action and the Answer were
prepared, the only portions of Hoshino and Fuse that had
Engl i sh-1 anguage transl ati ons were the abstracts. The PTO 892
mai l ed with the Suppl enental Examiner's Answer additionally
lists an English-1anguage translation of the entire Hoshino
reference and Fuse U. S. patent 5,229,761, which the exam ner
characterizes as corresponding to the Fuse Japanese reference
(Suppl enental Examiner's Answer at 8). In response to
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Appel l ant' s conpl ai nt (Suppl enmental Reply Brief at 1) that a
copy of the Hoshino translation did not acconpany the

Suppl enment al Examiner's Answer, a copy was sent to Appell ant
(paper No. 20), who did not file a response. Wth respect to
Hoshino, we will rely on the English-language abstract and
full translation. However, we will not rely on the Fuse U S
patent, because it is not cited in the statenent of the
rejection, as is necessary for it to be considered in

connection with the rejection. In re Hoch, 428 F.2d 1341,

1342 n. 3, 166 USPQ 406, 407 n.3 (CCPA 1970). Furthernore, it
does not directly correspond to the Fuse Japanese patent and
t hus cannot be considered to be an English-1anguage
transl ation thereof (e.g., Fuse U S. has twelve figures; Fuse
Japan has only seven). Fuse U. S. apparently conbines the
di scl osures of the Fuse Japanese reference and anot her Fuse
Japanese application, both of which are identified in Fuse
US. as priority applications.

Clains 1, 2, 4, 9-14, and 16 stand rejected under 35
U S.C. 8§ 103 as unpatentabl e over Hoshino in view of Kuijk.
Clainse 3 and 5 stand rejected under 8 103 as unpatent abl e over

Hoshi no in view of Kuijk and Fuse.
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Hoshi no di scl oses voltage control circuitry for
controlling contrast in aliquid crystal display device as a
function of the drive frequency of the individual elenents of
the display device (Abstract; Transl. p. 3, last sentence).
Referring to Figure 3, individual picture elenents are
selected for activation by a scanning side drive circuit 7 and
a signal side drive circuit 6 (Transl. at 5, |lines 23-25).
Figures 4(b) and 4(c) show exanpl es of scanning side drive
vol tages and signal side voltages, respectively, which have
voltage levels V,-V,. Figure 4(a) shows the difference between
these two voltages, which is the differential drive signa
across the display elenents. In this differential drive
signal, voltage levels V, and -V, are sel ection voltages, V,
and -V, are non-sel ection voltages, and V, and -V, are bias
voltages (Transl. p. 5, lines 20-21). Referring to Figure 6:
waveform FLMis a franme signal; waveform CL is a dot clock
signal; waveformV, is a differential drive signal in which
the drive frequency is the |Iowest; and waveformV; is a
differential drive signal in which the drive frequency is the
hi ghest (Transl. p. 7, line 23 to p. 8, line 3). Figure 7
shows the differential voltage needed to achi eve naxi num
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contrast as a function of drive frequency (Transl p. 8, lines
4-19).

Referring to Figure 1 and to pages 16-17 of the translation, a
drive frequency detection circuit 9A detects the frequency of
the liquid crystal drive voltage fromdata signals DA and
control signals CS and generates a voltage control signal CV,
which is used to control the voltages V,-V,. In Figure 10, the
data signal D takes the formof a two-I|level signal, which we
presune represents selection and non-sel ection states (Transl.
p. 12, lines 13-14). The drive frequency is obtained by
nmeasuri ng the frequency of the status variations between

sel ection and non-sel ection states at each signal el ectrode,
i.e., at each electrode of the signal side drive circuit 6
(Transl. p. 13, line 7 to p. 14, line 9). Figure 12 shows an
exanple of circuitry for deriving voltage control signal CV
froma plurality of signal electrode data signals D,-D,. This
circuitry includes respective counters C-C, for obtaining
counts K-K, of the status variations in the signal electrode
data signals, an addition circuit 10 for obtaining the sum of

counts K-K,, and a voltage control signal conversion circuit
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113 responsive to this sumand to control signals CS for
generating control voltage CV (Transl. p. 18, line 15 to p.
19, line 8).

Regarding claim1, the exam ner correctly notes that
Hoshino fails to disclose using a picture elenment in the form
of a display elenent connected in series with a two-term na
non-|inear device (Suppl. Answer at 3, lines 10-11). To cure
this deficiency, the examner relies on Kuijk, which discloses
a matri x display device wherein each picture el ement includes
a liquid crystal pixel elenment 12 connected in series with a
non-Ilinear switching el enment 15, which may be of the M Mtype
(Fig. la; p. 3, lines 6-9). Appellant does not chall enge the
exam ner's conclusion that it woul d have been obvious in view
of Kuijk to inplenent each of Hoshino's picture elenents as a
non-linear switching elenent in series with a liquid crystal
pi xel elenent. Instead, Appellant challenges the exam ner's
foll ow ng argunment regarding the requirenment of the claimfor
"a sensing circuit . . . arranged to provide a control signa

indicative of electrical current flowing in at |east one

8 The nanme of this circuit is given in the translation at
p. 36, under the heading "Figure 12."
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address conductor . . . in response to the application of
sel ection signals to that address conductor” (our enphasis):
As to clains 1 and 13, it would have been obvious to
have the control signal (CV) [in Hoshino] to indicate
el ectrical current flowng in at | east one address
conductor in response to the selection signals (Vo) to
t he address conductor since Hoshino applies the signals
(V,oto drive a display(1l) (see Hoshino' s figures 1,4;
page 5, lines 15-26; page 6 and page 7, lines 1-5) and
Kui j k teaches the current will flow into an address
conductor and a data conductor when a driving voltage is
applied to the matrix display (see Kuijk's figure 3 and
page 3, lines 2-3)[which state that Figure 3 shows the
current-vol tage characteristic for the non-Iinear
switching device]. [Suppl. Answer at 3-4.]
Despite the use of the term"obvious," it is apparent fromthe
foregoi ng argunment, the |ack of any suggestion in Kuijk to
measure current, and the examner's failure to proposed any
further structural nodification of Hoshino that the exam ner's
actual position is that Hoshino as nodified to enploy Kuijk's
non-linear switching elenents inherently will satisfy the
claimlimtation in question, i.e., that detected frequency of
the status variations in the signal el ectrode data signals
i nherently will be "indicative of" the current flowng in at
| east one of the display el enents.
Appel I ant chal | enges the rejection on several grounds,

the first being that Hoshino and Kuijk collectively fail to
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address the problem of changes in the voltage-current
characteristics due to aging. This argunent is unconvincing
because the clains do not require that the voltage contro
signal provide conpensation for this particular problem and
the references need not be conbined to solve the particul ar

probl em addressed in Appellant's disclosure. 1n re Beattie,

974 F.2d 1309, 1312, 24 USP@d 1040, 1042 (Fed. Cir. 1992).
Appel | ant al so argues that while Hoshino as nodified to
enpl oy Kuijk's non-linear switching el enments devel ops a
vol tage control signal (CV) that is used to adjust the drive
vol tages, the voltage control signal is not "indicative of"
the current in at |east one address conductor (i.e., at |east
one display elenment). W agree, because the frequency of the
status variations in the signal electrode data signals, which
frequency is detected and used to generate the voltage contro
si gnal ,
has no fixed relationship to the amount of current flowng in
the display elenents. |Instead, average current is a function
of the frequency and duration of the selection pulses. Thus,
a given frequency of short-duration selection pulses wll
provi de | ess average current than the sane frequency of |ong-
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duration selection pulses. In fact, it is possible for |ow
frequency pul ses of long duration to produce a hi gher average
current than is produced by high-frequency pul ses of short
dur ati on.

For the foregoing reason, the rejection of independent
claims 1 and 13 for unpatentability over Hoshino in view of
Kuijk is reversed, as is the rejection of dependent clainms 2,
4, 9-12, 14, and 16 over those two references.

The above-noted deficiency in the teachings of Hoshino
and Kuijk is not cured by Fuse, on which the exam ner
additionally relies in rejecting clainms 3 and 5.
Consequently, the rejection of these clains over Hoshino in
vi ew of Kuijk and Fuse is also reversed.

REVERSED

JOHAN C. MARTI N
Adm ni strative Patent Judge

BOARD OF PATENT
RI CHARD L. TORCZON, JR

Adm ni strative Patent Judge APPEALS AND

N N N N N N N N N
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| NTERFERENCES

JAMES T. CARM CHAEL
Adm ni strative Patent Judge

)
)
)
)

DYM
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Cor por at e Patent Counsel
U.S. Philips Corporation
Pat ent Dept .

580 White Plains Rd.
Tarrytown, NY 10591
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