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Deci si on on Appea

This appeal is fromthe final rejection of clains 1-7, 9-13,
15-22, 24, 25, 27-30, 32-35, 38-42, 45-51 and 53-63. Cains 8,
14, 23, 26, 31, 36, 37, 43, 44 and 52 are objected to as being

dependent upon a rejected claim and would be allowable if

1 Application for patent filed August 17, 1994.
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rewitten in independent formincluding all of the |imtations of
the base claimand any intervening clains.

The invention pertains to a nethod and apparatus for
equalizing variations in the light output of pixels. Cdains 1, 4
and 7 are illustrative and read as foll ows:

1. A nmethod for increasing uniformty in screen brightness
within a field em ssion matri x addressabl e di splay panel, said
nmet hod conprising the step of:

nmeasuri ng energy dissipation in a first pixel within said
di spl ay panel; and

conpensating energy dissipation in a second pixel within said
di spl ay panel as a function of said neasured energy dissipation in
said first pixel

4. A systemfor displaying inmages on a matri x addressabl e
di spl ay panel, said system conprising:
a plurality of pixels arranged within said display panel; and
driver neans for selectively illumnating said pixels,
wherein said driver neans further conprises:
nmeans for measuring current dissipation in a first pixe
wi thin said display panel; and
means for conpensating current dissipation in a second pixel
wi thin said display panel as a function of said neasured current
di ssipation in said first pixel

7. Acircuit adaptable for regulating energy supplied to a
pixel within a matri x addressabl e di spl ay panel, said circuit
conpri si ng:

nmeans for conparing a first voltage signal, which is
proportional to a second voltage signal supplied to said pixel, to
a reference vol tage signal; and

nmeans for renoving said second voltage signal from said pixe
in response to a conparison of said first and reference voltage
signals, wherein said renoving nmeans turns off said pixel.
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The references relied upon by the exam ner as evi dence of

obvi ousness are:

Kanayanma 4,897, 639 Jan. 30, 1990
Fukuoka et al. (Fukuoka) 5,111, 195 May 05, 1992
Kumar et al. (Kumar) 5,449, 970 Sep. 12, 1995

Clains 4 and 61-63 stand rejected under 35 U.S.C. 8§ 103 as

bei ng unpat ent abl e over Kanayana.

Claims 1 and 6 stand rejected under 35 U.S.C. §8 103 as being

unpat ent abl e over Kanayana and Kunar.

Clainms 7, 11-13, 17, 18, 24, 25, 28, 29, 32-35, 47, 48, 50
and 53-60 stand rejected under 35 U.S.C. § 103 as being
unpat ent abl e
over Fukuoka.

Clains 9, 10, 16, 19, 20, 27 and 49 stand rejected under
35 U.S.C. 8 103 as being unpatentabl e over Fukuoka and Kumar.

Cains 15, 21, 22, 30, 38-42, 45, 46 and 51 stand rejected
under 35 U. S.C. 8 103 as bei ng unpat ent abl e over Fukuoka and
Kanayana.

Claimb5 stands rejected under 35 U.S.C. §8 103 as being

unpat ent abl e over Kanayana and Fukuoka.

Clainms 2 and 3 stand rejected under 35 U.S.C. 8§ 103 as being

unpat ent abl e over Kanayanma, Kunmar and Fukuoka.
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The respective positions of the exam ner and the appellants
with regard to the propriety of these rejections are set forth in
the final rejection (Paper No. 11) and the exam ner’s answer
(Paper No. 16) and the appellants’ brief (Paper No. 13).

Appell ants’ | nvention

An adequate description of the invention is set forth at

pages 2 and 3 of the brief.

The Prior Art

In Figures 1 and 2, Kanayana di scl oses a system for producing
uniformty of screen brightness in a matrix display panel having a
di ode structure 3-5. Light intensity of a first pixel within the
di spl ay panel is neasured and the intensity of a second pi xel
within the display panel is conpensated as a function of the
measured light intensity of the first pixel.

In Figure 1, Fukuoka discloses a circuit for regulating
voltage applied to a pixel at electrode 102. A differentia
anplifier 1 conpares a first voltage fed back to the negative
termnal of elenent 1 to a video signal input at 6. Wen the

vol tage V; appearing at the output termnal 13 of the differentia
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anplifier 1 is higher than the voltage Vy; on the output line 9,
the first output transistor 2 is turned on so that a charge
current flows fromfirst output transistor 2 to the output line 9.
As a result, the voltage V,,; is raised till it equals a voltage V,,
input to the non-inverted termnal of the differential anplifier
1. In this period, the transistors 10, 11 and 12 renmain off.

When the voltage V;is lower than the voltage Vy,;, a drain
current flows fromthe transistor 10 so that the drain voltage of
the transistor 10 controls the gate of the output contro
transistor 11. This causes a drain current to flow fromthe out put
control
transi stor 11, thereby the second output transistor 12 is turned
on to flow a discharge current. As a result, the voltage V4, is
reduced till it equals the voltage V.

Kumar di scl oses a matri x-addressed di ode flat panel display
of the field em ssion type. In Figure 1, Kumar discl oses
apparatus for addressing the panel display.

Qoi ni on

W will sustain the rejection of independent claim4, and

clainms 61-63 which depend therefrom as obvious over Kanayana.

Appel l ants argue that the claim4 requirenents that
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current dissipation in a first pixel is neasured and then that
current dissipation in a second pixel is conpensated for as a
function of the measured current dissipation are not net by the
reference. It is urged that, in contrast, Kanayama teaches that
light emtted froma second pixel is conpensated for as a result
of a disparity in illumnation between first and second pi xel s.
The exam ner states to the effect that Kanayana teaches neasuring
the anmount of light emtted by first and second pi xels and
controlling the intensity of light emtted froma weak pixe
(i.e., the second pixel) by controlling the length of tine that
current is applied to the second pixel until the intensity of
light fromthe second pixel equals the intensity of light fromthe
first pixel. The exam ner’s position is
to the effect that it woul d have been obvious to neasure the
intensity of emtted light in the first and second pi xel s of
Kanayama by neasuring energy or current dissipation in the pixels,
rat her than neasure the intensity of emtted light directly.

We find appellants’ argunent unpersuasive. As for diodes
that produce weak |ight, Kanayama conpensates current dissipation
in the diodes by increasing the length of tine that current is

applied to the diodes so that the pixels of a display panel forned
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by the di odes will have uniform brightness (Kanayama col umm 6,
lines 44-58). This is conpensating current dissipation. Wereas
the brightness of a pixel is clearly a function of the current

di ssipation therein, as taught by Kanayama and indi cated above, we
agree with the exam ner that it would have been obvi ous to one of
ordinary skill in the art at the tinme the invention was nmade to
measure current dissipation in pixels of Kanayama as opposed to
the intensity of their emtted light so as to produce uniform
brightness in pixels in a display panel. A conclusion of

obvi ousness may be nmade from conmmon know edge and conmobn sense of
the person of ordinary skill in the art w thout any specific hint

or suggestion in a particular reference. 1n re Bozek, 416 F.2d

1385, 1390, 163 USPQ 545, 549 (CCPA 1969).

Dependent claim61l is not argued by appellants and we w ||
sustain its rejection for the reason given by the examner. As to
dependent claim 62, Kanayama teaches conpensating current
di ssipation in a plurality of pixels. At colum 6, |lines 49-52,
the reference discloses that for diodes of a display panel that
produce weak light, the value of conpensation data is decreased so
as to increase the length of tinme of light emssion. Wth respect

to dependent claim63, the measuring of current dissipation in a
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first pixel and conpensating of current dissipation in a second
pi xel in Kanayama as nodified by the exam ner woul d have been
performed in a dynam c manner because the nodified Kanayanma woul d
have operated in essentially the sanme way as appel |l ants’
appar at us.

We are not persuaded by appellants’ argunment with respect to
i ndependent claim 11, or claim®6, which depends fromclaim4.
Accordingly, we wll sustain their rejection as obvious over
Kanayana and Kumar. The position that Kanayama is not prior art
to the present invention because Kanayama pertains only to
di spl ays using LEDs and the driver circuitry used for driving LEDs
is different than that used for driving field em ssion devices is
not convi ncing. The apparatus of Kanayanma, |ike that of
appel l ants, relates to light-emtting display panels which utilize
di odes as light sources. Thus, although Kanayana does not
di scl ose a di ode cold cathode display, it is anal ogous art.
Section 103 requires us to presune that the artisan has ful
know edge of the prior art in his field of endeavor
and the ability to select and utilize know edge from anal ogous

arts. In re Deminski, 796 F.2d 436, 442, 230 USPQ 313, 315 (Fed.

Cir. 1986). The suggestion to conbine the prior art need not be
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explicit. In re Bozek, supra. The notivation to conbine the prior

art woul d have been to provide uniform brightness in the di ode
col d cat hode di splay panel of Kumar.

W will sustain the rejection of independent clains 7 and 47,
and clainms 11, 13, and 17 which depend fromclaim?7, as obvious
over Fukuoka. W will also sustain the rejection of independent
claim 28, and clains 29 and 32 which depend therefrom as obvious
over this reference. Wth respect to claim?7, appellants state
that the limtation “renoving said second voltage signal fromsaid
pi xel in response to a conparison of said first and reference
vol tage signals, wherein said renoving neans turns off said
pixel,” is not nmet by Fukuoka. It is noted that the exam ner
acknow edges that Fukuoka does not explicitly disclose renoving
means turning off the pixel and that the exam ner takes the
position that it was well-known in the art that when no voltage is
applied to an el ectrode or pixel, the pixel will be turned off,
and that when the voltage V,,is 0, the voltage V,; i s reduced to
an equal 0. Appellants assault this position, asserting that a 0
| evel voltage is still a voltage and is not the sanme as renoving a

vol tage fromthe pixel
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We agree with the exam ner. Under the exanple espoused by
the exam ner, when a 0 voltage is applied as a second vol tage
signal in response to a conparison in differential anplifier 1,

t he precedi ng second voltage is renoved and the pixel will turn
off in accordance with the claim The pixel cannot remain on with
0 voltage applied across it. Furthernore, the examner’s
statenment to the effect that a O level voltage is applied to a

pi xel is just another way of saying that no voltage is applied to
t he el ement.

Wher eas appell ants have not specifically argued dependent
claims 11 and 13, or independent claim 28 and claim29 which
depends therefrom we will sustain the rejection of these clains
as obvi ous over Fukuoka. Because appellants argue that clains 17
and 32 are allowable for the same reason as claim7, and we w ||
sustain the rejection of claim?7 as indicated above, we w |
sustain the rejection of clains 17 and 32 as obvi ous over Fukuoka.

As to independent claim47, it is argued that Fukuoka does
not teach or suggest providing the sanpled current to an externa
circuit. W disagree. The sanpled current in the reference is
carried over a feedback line to an input of differential anplifier

1 The term nology “external circuit” is broad and differentia
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anplifier 1 is an external circuit in that it is not part of the
di spl ay panel itself.

W will sustain the rejection of dependent clains 9, 10, 16
and 49 as obvi ous over Fukuoka and Kumar. Appellants argue that
the references do not teach neans for renoving the voltage signa
fromthe pixel in response to a conparison. This is essentially
the sane argunent nmade with respect to the rejection of claim?7,
whi ch argunment we found unpersuasive. Oherw se, appellants’
observations that Fukuoka does not teach that a pixel is of a
di ode configuration having an anode and a cathode and that Kunar
does not teach any type of conpensation of energy or current
signal supplied to an el ectrode of a pixel do not overcone the
rejection. Nonobvi ousness cannot be established by attacking

references individually. The prior art nust be evaluated as a

whole. |In re Evanega, 829 F.2d 1110, 1112, 4 USPQd 1249, 1251
(Fed. Gir. 1987).

Clainms 15, 30, 38 and 45 are not separately argued by
appel lants and we will sustain the rejection of these clains as
obvi ous over Fukuoka and Kanayanma for the reasons given by the

exam ner .

11
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Cl ai m 46 depends fromclaim38. At page 13 of the answer,

t he exam ner reasoned that “since Fukuoka's driving circuit
consunes | ess power (col. 3, lines 46-48), therefore, Fukuoka's
first to fourth circuitry are inplenented on a | owvoltage chip.”
Whereas this position is on its face reasonable and appell ants
have not responded thereto, we will sustain the rejection of claim
46 as obvi ous over Fukuoka and Kanayana.

W will not sustain the rejection of independent claim 18,
and clainms 24 and 25 which depend therefrom as obvi ous over
Fukuoka. Claim 18 recites “neans for integrating said second
current” and “neans for conparing said integrated second current
to an integrated reference current”. Wth reference to Fukuoka’s
Figure 1, the feedback line of the circuit between output line 9
and differential anplifier (conparator) 1 has no integrator. The
exam ner observes that the reference provides an integrator
capacitor CHto provide an integrated reference current and takes
the position that it would have been obvious to nodify the circuit
of Fukuoka to have an integrator capacitor for integrating the
second current on the feedback |ine because the nere duplication
of parts in a device involves only routine skill in the art. This

position is unpersuasive. Even though the nodification nerely

12
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i nvol ves addi ng another capacitor to the circuit of Fukuoka, the
exam ner has set forth no notivation for the nodification
suggested. The nmere fact that the prior art nay be nodified in
t he manner suggested by the exam ner does not nake the

nodi ficati on obvious unless the prior art suggested the

desirability of the nodification. 1n re Fritch, 972 F. 2d 1260,
1266, 23 USPQ2d 1780, 1783-84 (Fed. Cir. 1992).

| ndependent nmethod claim 33 recites the steps of integrating
a first current signal, integrating a second current signal, and
conparing the integrated first and second signals. |ndependent
apparatus claim50 recites first means for integrating a first
energy signal, second neans for integrating a second energy
signal, and neans for conparing the first and second integrated
energy signals. In view of the above [imtations, the rejection
of clainms 33 and 50 as obvi ous over Fukuoka wi |l not be sustained
for the sane reason that the rejection of independent claim 18
w || not be sustained.

Whereas clains 34, 35, 55, 56 and 57 depend directly or
indirectly on claim33 and clains 53 and 54 depend directly on
claim50, we will not sustain the rejection of these clains as

obvi ous over Fukuoka. Wereas claimb51 depends directly on claim

13
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50, we will not sustain the rejection of claim51 as obvious over
Fukuoka and Kanayana.

In that clainms 19-22 and 27 depend directly or indirectly
fromindependent claim 18, we will not sustain the rejection of
clainms 21 and 22 as obvi ous over Fukuoka and Kanayana, or of
clainms 19, 20 and 27 as obvi ous over Fukuoka and Kumar. Cains 2
and 3, which depend fromclaim1l, are drawn to steps of
integrating first and second current signals, and claimb5, which
depends fromclaim4, requires neans for conparing integrated
sensed current to a reference integrated current. As such, we
will not sustain the rejection of claim5 as obvious over Fukuoka
and Kanayama or the rejection of
claims 2 and 3 as obvious over Fukuoka, Kanayama and Kumar for the
same reason we will not sustain the rejection of independent claim
18. Neither Kanayama nor Kumar have been shown to relate to a
plurality of integrated currents.

W will not sustain the rejection of independent claim58 and
dependent clainms 59 and 60 as obvi ous over Fukuoka. C aim 58
recites nmeans for nodifying an energy signal applied to a pixel in
response to detection of a noise-related signal in said energy

signal by nonitoring neans. Fukuoka is silent regarding detection

14
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of a noise-related signal in an energy signal. Nevertheless, the
exam ner’s position at page 12 of the answer is that,

Fukuoka uses a conparator to get an Vout which is equa
to Vin, if a different voltage is produced (noise-rel ated
signal is detected), the Vg is inputted to the conparator
until the Vout is equal to the Vin (col. 5, lines 20-40), so,
the unwanted different voltages (noise-related signal or
crosstal k) is not produced in the display panel.

We are not persuaded by the examner’s position. Wth
respect to Figure 1 of Fukuoka, V,; would be the energy signa
applied to a pixel of claim58. However, Fukuoka does not detect
a noise-related signal in the energy signal and, accordingly,

di scl oses no neans for nodifying the energy signal in response to
detection of a noise-related signal. Although Fukuoka nodifies
Vor, It IS in response to V; which is neither a noise-related
signal nor in the energy signal.

W will not sustain the rejection of dependent clains 12 and
48 as obvi ous over Fukuoka or of dependent clains 39-42 as obvi ous
over Fukuoka and Kanayama. W do not agree with the exam ner that
t he feedback Iine of Fukuoka is a current mrror circuit. A
current mrror circuit includes at |east two outputs providing
out put currents. Fukuoka's feedback |line has but one circuit Iine

whi ch coul d be considered as providing a current output.

Furt hernore, appellants disclose at page 16, lines 23 and 24, of

15
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their specification that the essential function of a current
mrror is to provide identical currents at its outputs.
Accordi ngly, even if Fukuoka's feedback |line and the output line 9
were to be considered, the [ines could not constitute a current
mrror because there is no teaching that the currents on the two
lines are the sane. Although the two |ines share a common
vol tage, their inpedances are different and the resulting currents
woul d al so be different. Fukuoka's feedback |ine exhibits the
i npedance of the differential anplifier 1 and the line 9 exhibits
t he i npedance of a signal electrode of the display device.
Sunmmar y

The rejection of clainms 4 and 61-63 under 35 U.S.C. 8§ 103 as
bei ng unpat ent abl e over Kanayama i s sust ai ned.

The rejection of clains 1 and 6 under 35 U S.C § 103 as being
unpat ent abl e over Kanayana and Kunar is sustai ned.

The rejection of clainms 7, 11-13, 17, 18, 24, 25, 28, 29, 32-
35, 47, 48, 50 and 53-60 under 35 U. S.C. §8 103 as being
unpat ent abl e over Fukuoka is sustained as to clains 7, 11, 13, 17,
28, 29, 32 and 47 but reversed as to clains 12, 18, 24, 25, 33-35,
48, 50 and 53-60.

The rejection of clains 9, 10, 16, 19, 20, 27 and 49 under

16
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35 U.S.C. 8 103 as being unpatentabl e over Fukuoka and Kumar is
sustained as to clains 9, 10, 16 and 49 but is reversed as to
clainms 19, 20 and 27.

The rejection of clainms 15, 21, 22, 30, 38-42, 45, 46 and 51
under 35 U. S.C. 8 103 as bei ng unpat ent abl e over Fukuoka and
Kanayama i s sustained as to clains 15, 30, 38, 45 and 46 but is
reversed as to clains 21, 22, 39-42 and 51.

The rejection of claim5 under 35 U.S.C. § 103 as being
unpat ent abl e over Kanayanma and Fukuoka is reversed.

The rejection of clainms 2 and 3 under 35 U. S.C. § 103 as

bei ng unpat ent abl e over Kanayama, Kumar and Fukuoka is reversed.

No time period for taking any subsequent action in connection
with this appeal nay be extended under 37 CFR § 1.136(a).

AFFI RVED- | N- PART

17
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STANLEY M URYNOW CZ, JR
Adm ni strative Patent Judge

JERRY SM TH
Adm ni strative Patent Judge

ERI C FRAHMV
Adm ni strative Patent Judge

SMJ ki s

Janmes J. Mirphy
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