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SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

This is a Continuation of Application No. 11/101,450 filed April 8, 2005. The

disclosure of the prior application is hereby incorporated by reference herein in its entirety.

BACKGROUND

[0001] The present invention relates to a semiconductor device, display device and
electronic apparatus, and more particularly, to a display device having a driving circuit
provided on an active matrix substrate.

[0002] In a semiconductor device, it is important to take measure against the
electro-static damages (ESD) when a high voltage caused by a static electricity or a various
noise phenomenon is unintentionally applied to the inside of the device to damage an
insulating film, thereby causing a fatal damage to the device. In order to prevent the problem,
various protective circuits have been proposed. For example, in Patent Documents 1 and 2, it
has been proposed that an abnormal voltage applied to lines is discharged to GND, etc. by
proper combination of diodes. However, since general semiconductor devices are formed on
a silicon wafer made of conductive material, there are little chances of being electrified within
the semiconductor device, so that it is a key issue to prevent the damage when a static
electricity flows through input terminals. To solve such a problem, conventionally, protective
circuits are formed between input terminals and the semiconductor device forming a circuit,
i.e., immediately after the input terminals, so that it is prevented that the high voltage from
the input terminals is transmitted to the device.

[0003] On the other hand, in a display device using an active element such as a thin
film transistor (TFT), which has been rapidly spread in recent years, a device is formed on an
insulating substrate. As a result, there is a problem in that it is easy that the device is easily
electrified by static electricity, and that the electro-static damage is generated during the
manufacturing process. On this account, for example, an electro-static measure is taken by
forming an antistatic line, called as a guide ring or a short ring, at the periphery of an active
matrix circuit.

[0004] Inrecent years, a display device having a built-in driving circuit has been

widely spread, in which an improvement of a definition, a cost reduction and better reliability
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are realized by using a polysilicon TFT having polysilicon serving as an active layer. In such
a device, as a measure against the static electricity of the driving circuit, a conventional
method used in a semiconductor on a silicon wafer is applied as it is, so that only protective
circuits for preventing the static electricity from the input terminals are built in, and a
conventional method of a display device not having the built-in driving circuit is used to
protect the active matrix circuit from the static electricity. Hereinafter, the conventional art
relating to the protection of the driving circuit will be described in detail with respect to

FIG. 11.

[0005] FIG. 11 is a view illustrating a configuration of an active matrix substrate of
a VGA-LCD using polysilicon TFT by the conventional art. Reference numerals 201-1 to
201-480 indicate scanning lines of the active matrix circuit, driven by a scanning line driving
circuit 800. Reference numerals 202-1 to 202-1920 indicate data lines, and pixel transistors
401 composed of n-type transistors and pixel electrodes 402 are formed at intersections of the
scanning lines and the data lines, respectively, to drive a liquid crystal device.

[0006] Reference numerals 801-1 to 801-480 indicate scanning line driving unit
circuits composed of 480 stages, which form the scanning line driving circuit 800, and each
of them is composed by a CMOS circuit. A specific configuration of the scanning line
driving unit circuits 801-1 to 801-n is shown in FIG. 5.

[0007] Each of the scanning line driving unit circuits 801-1 to 801-480 is connected
to a low potential power line 750 and a high potential power line 751, through which power is
supplied. The low potential power line 750 is connected to a low potential power terminal
650, the high potential power line 751 is connected to a high potential power terminal 651.
Also, the low potential power terminal 650 and the high potential power terminal 651 are
connected to a power IC through a FPC, and they are supplied with reference potentials of a
potential VS and a potential VD, respectively. Herein, VS is less than VD.

[0008] Further, a signal (for example, a clock signal) required for the operation of
each of the scanning line driving unit circuits 801-1 to 801-480 are supplied from an external
IC through signal lines 701 and 702 and signal terminals 601 and 602.

[0009] Here, in order to prevent TFTs constituting each of the scanning line driving
unit circuits 801-1 to 801-480 from being damaged by the static electricity or noise current

input through the low potential power terminal 650, the high potential power terminal 651
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and the signal terminals 601 and 602, static electricity protection circuits ESD1 to ESD4 are
provided between the input terminals 601, 650 and 651 and the scanning line driving unit
circuits 801-1 to 801-480, respectively. A specific configuration of the static electricity
protection circuit ESD1 to ESD4 is shown in Patent Document 1 and Patent Document 2.

[0010] [Patent Document 1] Japanese Patent No. 2884946

[0011] [Patent Document 2] Japanese Patent No. 3141511

[0012] However, in the driving circuit on an insulating substrate, it is difficult for
charges to escape as compared to the circuit on silicon wafer, and it is easy to be electrified.
In addition, in the case that the driving circuit of the display device is formed on a glass
substrate, the area of the circuit is larger as compared to the IC formed on a general silicon
wafer. Therefore, in such a configuration, there is a problem in that a protection of the wiring
lines far from the input terminals against the static electricity is not sufficient, especially
during a manufacturing process. Specifically, since there is a possibility that the static
electricity is electrified on a certain location on the substrate during the manufacturing
process, when the distance from the electrified location to the static electricity protection
circuit is long and the line resistance is high, a transistor within a circuit located closer than
the static electricity protection circuit is damaged by the static electricity even before the
static electricity protection circuit starts the operation. Such a problem is the same in a
semiconductor device using a SOI substrate.

[0013] Further, in a case of an insulating substrate, a large current may flow in the
wiring lines by electrostatic induction when strong electrostatic discharge occurs in the
outside of the substrate even in a finished product state after completion of the manufacturing
process. Even in such a case, there is a possibility that a circuit located far from the terminal
is damaged.

[0014] Furthermore, the present invention provides a measure against the problem
in that potentials on the wiring lines are instantaneously changed, when a large amount of
current flows in the wiring lines through a circuit.

SUMMARY

[0015] In order to solve the above problems, it is proposed that a semiconductor

circuit be disposed between protective circuits and input terminals. More specifically, it is

proposed that an electrical resistance between a connection part connecting the semiconductor
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circuit to wiring lines and input terminals be lower than an electrical resistance between a
connection part connecting the protective circuits to the wiring lines and the input terminals.

[0016] Thus, there is an effect that the protection against the static electricity is
sufficiently obtained even in a place far from the terminal, by providing internal protective
circuits in an area which is not connected to the input terminals of the wiring lines as well as
providing the protective circuits around the input terminals as in the conventional art.

[0017] Further, it is proposed that a plurality of the protective circuits are arranged
on the wiring lines and the semiconductor circuit is interposed between the protective circuits.
Thereby, it is possible to prevent the static electricity or noise input from the input terminals,
and to protect a semiconductor circuit far from the input terminals. In addition, it is
preferable that the plurality of the protective circuits be arranged with a predetermined gap
therebetween, thereby the entire part of the semiconductor circuit connected to the wiring
lines can be protected.

[0018] Furthermore, in the present invention, it is proposed that the wiring line
include a low potential power line and a high potential power line, and the protective circuits
between power sources connected to both of the low potential power line and the high
potential power line is comprised. In this configuration, the protective circuit can be easily
formed by a diode element, etc., and since all are power lines, it is difficult to be affected by
the noise. Also, in general, the power line is remarkably lengthened within a circuit, so that it
requires a static protection more than other lines. Therefore, the effect is remarkable. In
addition to this, for a signal line, it is proposed that the protective circuits between signal
power sources be formed between the power lines. Since it is easy to be affected by the noise
between the signal lines, it is possible to reduce an adverse influence by providing the
protective circuit between the power source and the signal line. Also, it is proposed that the
capacitance of the protective circuits between signal power sources be lower than the
capacitance of the protective circuits between the power sources. In this way, it is possible to
minimize an influence on the power line by the signal.

[0019] Further, in the present invention, the capacitive component between the
wiring lines in the protective circuits is not less than I X t X 0.1 (F) when the maximum
current flowing in the low potential power line or the high potential power line is I (A) and

the maximum tolerable time when a voltage drop in power line occurs is t (second). tis
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preferably below 10 (second) in consideration of general operation time in a polysilicon
TFT. Thereby, when a large amount of current flows in the circuit and a supply from the
outside is not sufficient to follow it to generate instantaneous voltage changes on the wiring
lines, there is an effect that the voltage changes are reduced by the capacitive components
within the protective circuits.

[0020] Further, in the present invention, it is proposed that the protective circuit
between power sources or the protective circuit between signal power sources include a diode
element, and one end of the diode element is connected to the power line. In this
configuration, the static electricity or the noise current is easily discharged, so that the
protective performance is remarkably improved.

[0021] Further, in the present invention, it is proposed that contents of the invention
described above is applied to a so-called CMOS type semiconductor device, which is
composed of an n-channel type field effect transistor and a p-channel type field effect
transistor. Because the CMOS type semiconductor device requires at least 2 types of
reference power source, the number of power line is increased, so that the effect of this
invention is remarkable. Particularly, in the CMOS type semiconductor device composed of
the polysilicon thin film transistor, the substrate is an insulating substrate, and thus
electrification easily occurs under a state in which there is no protective circuit, so that the
effect of the present invention is more prominent. Further, when an active matrix used in a
TFT-LCD or TFT-OLED and a driving circuit thereof are formed on the insulating substrate,
the driving circuit is configured to surround the active matrix, so that it becomes larger and
accordingly its line is also lengthened. As a result, the effect of the present invention is more
remarkable.

[0022] Further, in the present invention, it is proposed that, when the active matrix
is applied to the present invention, internal protective circuits are arranged at corners far from
the input terminals among four corners of the active matrix. By such a configuration, it is
possible to arrange large-sized protective circuits without making the peripheral area large.

[0023] Moreover, in a display device using the semiconductor device of the present
invention and an electronic apparatus having the display device, the electro-static damage is

difficult to be generated during a manufacturing process, so that it is advantageous in terms of
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cost, and it is difficult that the voltage drop at the power source occurs, so that there is an
effect that the display quality is improved.
BRIEF DESCRIPTION OF THE DRAWINGS

[0024] Fig. 1 is a view illustrating a configuration of an active matrix substrate for
explaining a first embodiment of the present invention;

[0025] FIG. 2 is a view illustrating a scanning line driving circuit for explaining a
second embodiment of the present invention;

[0026] FIG. 3 is a view illustrating a configuration of an active matrix substrate for
explaining a third embodiment of the present invention;

[0027] FIG. 4 is a view illustrating a protective circuit for explaining embodiments
of the present invention;

[0028] FIG. 5 is a view illustrating a scanning line driving unit circuit for explaining
embodiments of the present invention;

[0029] FIG. 6 is a perspective view (partially sectional view) of a liquid crystal
display device for explaining the first embodiment of the present invention;

[0030] FIG. 7 is a view illustrating a buffer circuit for explaining the third
embodiment of the present invention;

[0031] FIG. 8 is a view illustrating a buffer circuit for explaining another example
of the third embodiment of the present invention,;

[0032] FIG. 9 is a view illustrating a protective circuit for explaining the third
embodiment of the present invention,;

[0033] FIG. 10 is a graph illustrating a simulation result of a reference potential
change for explaining the third embodiment of the present invention; and

[0034] FIG. 11 is a view illustrating a configuration of an active matrix substrate for
explaining the conventional example.

DETAILED DESCRIPTION OF EMBODIMENTS

[0035] FIG. 1 is a view illustrating a configuration of an active matrix substrate
having a built-in scanning line driving circuit according to a first embodiment in which a
liquid crystal display device using a scanning line driving circuit of the present invention is
implemented. 480 scanning lines 201-1 to 201-480 and 1920 data lines 202-1 to 202-1920

are provided orthogonally to each other on an active matrix substrate 101, and 480
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capacitance lines 203-1 to 203-480 are alternately arranged in parallel to the scanning lines
201-1 to 201-480. The data lines 202-1 to 202-1920 are connected to data line input
terminals 302-1 to 302-1920. The capacitance lines 203-1 to 203-480 are short-circuited
from one another to be connected to a common potential input terminal 303. An opposite
conductive part 304 is also connected to the common potential input terminal 303.

[0036] A pixel switching element 401-n-m composed of n-channel type electric
field effect thin film transistor is formed at each intersection of the scanning line 201-n and
the data line 202-m. Also, its gate electrode is connected to the scanning line 201-n, and its
source and drain electrodes are connected to the data lines 202-m and pixel electrodes 402-n-
m, respectively. The pixel electrode 402-n-m constitutes a capacitance line 203-n and an
auxiliary capacitor, and forms a capacitor together with an opposing substrate electrode COM
with a liquid crystal element therebetween when it is assembled as a liquid crystal display
device.

[0037] The scanning lines 201-1 to 201-480 are connected to the scanning line
driving circuit 800, which is formed by integrating polysilicon thin film transistors on the
active matrix substrate, thereby being supplied to a drive signal. Herein, the scanning line
driving circuit is composed of 480 scanning line driving unit circuits 801-1 to 801-480, which
are connected to each of the scanning lines. In the present invention, the semiconductor
circuit in the scope of claims is the scanning line driving circuit 800. Further, the wiring lines
in the scope of claims represents a CLK signal line 701, a SP signal line 702, a high potential
power source line 751, and a low potential power source line 750.

[0038] The CLK signal line 701, the SP signal line 702, the high potential power
source line 751, and the low potential power source line 750 are connected to the scanning
line driving circuit 800, to which a clock start pulse signal and the respective power source
potentials are supplied. Herein, the CLK signal line 701, the SP signal line 702, the high
potential power source line 751 and the low potential power source line 750 are connected to
the CLK signal terminal 601, the high potential power source terminal 651 and the lower
potential power source terminal 650, and the terminals are connected to an external IC
through a FPC, etc. to supply a desired signal and a power source potential.

[0039] First to fourth protective circuits ESD1 to ESD4 are connected to a

connecting line between the CLK signal terminal 601 and the CLK signal line 701, a
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connecting line between a SP signal terminal 602 and a SP signal line 702, a connecting line
between the high potential power terminal 651 and the high potential power source line 751,
and a connecting line between the low potential power terminal 650 and the low potential
power source line 750, respectively, thereby preventing TFTs within the scanning line driving
circuit 800 from being damaged when the static electricity or noise current is input from each
of the terminals 601, 602, 651 and 650.

[0040] In addition, fifth to seventh protective circuits ESD11 to ESD13 are disposed
at far end of the opposite side, as seen from the CLK signal terminal 601 on CLK signal line
701, the high potential power source terminal 651 on the high potential power source line
751, and the low potential power source terminal 650 on the low potential power source line
750, with a scanning line driving circuit 800 therebetween. Thereby, it is possible to suppress
that a unit, (for example, n = 1, etc.), located far from a terminal, among scanning line driving
unit circuits 801-n, is damaged by the static electricity during manufacturing the active matrix
substrate. Further, the fifth to seventh protective circuits ESD11 TO ESD13 can be arranged
without making the substrate area larger, if arranged at the corner part of the active matrix
substrate, particularly, at the corner opposite to the input terminals.

[0041] FIG. 4 is a view illustrating an example of a specific circuit configuration of
protective circuits ESD1 to ESD13. A source electrode and a gate electrode of a p-type
transistor 504 are connected to a high potential power source VH, and its drain electrode is
connected to a wiring line being protected. A source electrode and a gate electrode of an n-
type transistor 502 are connected to a low potential power source VL, and its drain electrode
is connected to a wiring line being protected. Here, a signal level given to the wiring line
being protected has to be not more than VH and not less than VL. When the potential of the
power source being protected is out of the range of VH to VL by static electricity, etc., the n-
type transistor 502 or the p-type transistor 504 is turned on, thereby an abnormal current runs
through a reference potential VH line or a reference potential VL line. Also, by a protective
resistor 503, it is possible to suppress that the potentials of the wiring lines rapidly increase to
damage the n-type transistor 502 or the p-type transistor 504. Here, as VH and VL, the
highest power source and the lowest power source are used within the circuit, respectively;

however, VH = VD and VL = VS are also acceptable.
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[0042] Further, the protective circuits ESD1 to ESD13 are the same configuration;
however, it is possible that each of the protective circuits has a different circuit configuration
according to its necessity. Particularly, compared to internal protective circuits ESD11 to
ESD13, the protective circuits ESD1 to ESD4 of input part are required to have relatively
high protective performance. On this account, for example, it is preferable that the first
protective circuit ESD1 has a circuit configuration having protective performance higher than
that of the fifth protective circuit ESD11. Specifically, it is preferable that the first protective
circuit ESD1 is made to be larger than the fifth protective circuit ESD11 with respect to
channel widths of the n-type transistor 502 and the p-type transistor 504.

[0043] FIG. 5 is a view illustrating an example of a configuration of scanning line
driving unit circuits 801-1 to 801-480, which is composed of a NAND circuit, a NOT circuit,
and a static type shift register using two clock inverters. Further, an OUT terminal of the
scanning line driving unit circuit 801-n at the nth stage (n < 480) is connected to an IN
terminal of the scanning line driving unit circuit 801-n-1 at the (n-1)th stage, and the IN
terminal of the scanning line driving unit circuit 801-480 at the 480th stage is connected to
the SP signal line 702.

[0044] FIG. 6 is a perspective view (partial cross-sectional view) illustrating a
configuration of a transmissive liquid crystal display device according to a first embodiment.
The active matrix substrate 101 shown in FIG. 1 is attached to an opposite substrate 901, in
which common electrodes are formed by creating ITO on a color filter, by sealant 920, and
nematic liquid crystal materials 910 are injected therebetween. Further, conductive materials
are disposed in the opposite conductive part 304 provided on the active matrix substrate 101,
and short-circuit the common electrodes of the opposite substrate 901.

[0045] A data line input terminals 302-1 to 302-1920, the common potential input
terminal 303, the CLK signal terminal 601, the SP signal terminal 602, the high potential
power source terminal 651, the lower potential power source terminal 650 are connected to
one or a plurality of external ICs 940 through a FPC 930 mounted on the terminals to be
supplied with a necessary electrical signal and potential.

[0046] Furthermore, an upper deflection plate 951 is disposed at the external side of
the active matrix substrate, and a lower deflection plate 952 is disposed at the external side of

the opposite substrate. They are disposed in such a way that polarizing directions thereof are
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perpendicular to each other (crossed-Nicol). Also, a backlight 960 is attached to the lower
deflection plate 952, so a liquid crystal display device is completed. The back light 960 may
be a cold cathode tube to which a light guiding plate or a dispersion plate is attached, or a unit
where an entire surface emits light by an EL element. Although it is not shown, the
surrounding may be covered by an outer shell, or a protective glass or an acryl plate may be
attached above the upper deflection plate, as needed.

[0047] In the liquid crystal display device, as compared to the conventional art, it is
difficult that the electrostatic damage caused by the static electricity, etc. is generated during
the manufacturing process or after the completion thereof. Therefore, the yield is good and
the reliability is high.

[Second Embodiment]

[0048] FIG. 2 is a view illustrating a configuration of a driving circuit in a second
embodiment implementing a liquid crystal display device using the scanning line driving
circuit of the present invention. The figure is a diagram corresponding to the inside of the
frame indicated by broken lines A of FIG. 1.

[0049] In the present embodiment, not only the input part protective circuits ESD1
to ESD3 between the terminals 601, 650 and 651 and the scanning line driving circuit 800,
and the internal protective circuits ESD11 to ESD13 located at the far end with the driving
circuit 800 therebetween as seen from the input terminals 601, 605 and 651, but also eighth to
tenth protective circuits ESD21 to ESD23 are provided between the unit driving circuit 801-
240 at the 240th stage, which is an intermediate stage of the driving circuit 800, and the unit
driving circuit 801-241 at the 241st stage. Thereby, it is possible to suppress the damage
caused by static electricity in the vicinity of the intermediate stage (n = 240), which is far
from both the vicinity of the terminal and the far end of the terminal. In the present
embodiment, the protective circuits are added only to the intermediate stage, but it is possible
to increase the number of the protective circuits to be interposed in accordance with the size,
etc. of the circuit. For example, in addition to the locations of the present embodiment, more
preferably, the protective circuits are interposed between the 120th stage (801-120) and the
121st stage (801-121), and between the 360th stage (801-360) and the 361st stage (801-361).
Most preferably, the protective circuits are interposed between all stages if there is no

problem in the circuit area. However, in any case, a distance when interposing the protective
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circuits should be approximately equal; otherwise, it is easy that the electro-static damage
occurs only in a place where the distance is large.

[0050] With respect to the configuration of the active matrix substrate and the
details of the protective circuits or the driving circuit in a place other than the above specified
place, the second embodiment is the same as the first embodiment. Also, for the liquid
crystal display device using the active matrix substrate including the circuit shown in FIG. 2,
the configuration is the same as in the first embodiment, so the explanation is omitted.
[Third Embodiment]

[0051] FIG. 3 is a view illustrating a configuration of an active matrix substrate
having formed with a scanning line driving circuit in a first embodiment implementing a
liquid crystal display device using the scanning line driving circuit of the present invention.

[0052] In the present embodiment, different from the first and second embodiments,
a CLK signal and a SP signal applied to the scanning line driving circuit 800 are not directly
input from the CLK signal terminal 601 and the SP signal terminal 602, but, after driving
capability is temporarily amplified at buffer circuits 810-1 and 810-002, they are input to the
scanning line driving circuit 800. By such a configuration, even if the signal driving
capability of the external IC is not so high, it is possible to drive the signal without a
significant delay even in a panel having a large area.

[0053] FIG. 7 is a detailed view illustrating a configuration of the buffer circuits
810-1 and 810-2 in a third embodiment. A first NOT circuit 821 and a second NOT circuit
822 are connected in series by two stages. The transistor constituting the second NOT circuit
822 has a channel width (W) wider than the transistor constituting the first NOT circuit 821.
For example, the first NOT circuit 821 is set to be W =250 mm, and the second NOT circuit
822 is set to be W = 1000 mm. A power line 850 is a branch line branching from the low
potential power source line 750 of FIG. 3, and the power source line 851 is a branch line
branching from the high potential power source line 751 of FIG. 3. White circles indicate
branching point directions, and eleventh and twelfth circuits ESD41 and ESD42 are disposed
at the opposite side, i.e., at the end of the branch lines 850 and 851, with the buffer circuits
810-1 and 810-2 interposed therebetween.

[0054] In such a configuration, the buffer circuits 810-1 and 810-2 are connected to
a part between the first protective circuit ESD11 and the eleventh protective circuit ESD 41
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on the low potential power source line 750 and the a part between the second protective
circuit ESD12 and the twelfth protective circuit ESD 42 on the high potential power source
line 751, so the protective performance when the static electricity is charged within the buffer
circuit 810-1 and 810-2 is remarkably improved as compared to the case in which there is
only the first protective circuit ESD11.

[0055] FIG. 8 is a detailed view illustrating another example of a configuration of
the buffer circuits 810-1 and 810-2 in the third embodiment. As compared to the
configuration of FIG. 7, a 13th protective circuit ESD51 and a 14th protective circuit ESD 52
are added on the wiring line connecting a connection point of a first NOT circuit 821 with a
connection point of a second NOT circuit 822 provided on the low potential power source
line 750 and the high potential power source line 751. The other configuration is the same as
in FIG. 7. As such, there are also internal protective circuits in the intermediate points
between circuits, and thus the protective performance is more improved.

[0056] Further, in this embodiment, there is another effect that the voltage change in
power source is suppressed. The resistance of the power source line is limited. Thus, when a
large current is instantaneously consumed in a complementary circuit, the voltage is changed
even if it is partial and instantaneous. According to the present embodiment, the channel
width of the second NOT circuit 822 is W = 1000 mm, which is extremely large, and an
extremely large current instantaneously flows to change the potential of the power source
when the input signal is inverted (the time depends on the capacitance value of the wiring line
to which the output terminal of the second NOT circuit 822 is connected).

[0057] FIG. 10 is a view illustrating a simulation result of potential change with
respect to time in the buffer circuit of FIG. 7 and FIG. 8. Hereinafter, the present
embodiment will be described in detail by referring to FIG. 10. Graph 880 shows a waveform
of the signal which is output from the first NOT circuit 821 and input to the second NOT
circuit 822, in which the potential is changed from VS to VD. At this time, the n-type
transistor constituting the second NOT circuit 822 is turned on to apply the potential of the
output terminal to VS. At this time, a large current flows in the low potential power source
line 850, so a voltage gradient is generated. As a result, the potential instantaneously
increases slightly. In order to suppress this, it is preferable to widen the line width of the low

potential power source line 850, but it may be limited due to the circuit area. The graph 881
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shows the potential around the second NOT circuit 822 of the low potential power source line
850, when the low potential power source line 850 is fixed as a predetermined line width,
especially, when countermeasures are not taken, and it can be seen that the voltage
instantaneously increases.

[0058] When such a phenomenon occurs, the driving capability of the buffer circuit
is deteriorated, and it is possible to have an adverse effect on other circuits connected to the
low potential power source line 850. In other words, the voltage drop as in graph 881 is
transmitted to other circuits through the low potential power source line 850, thereby causing
malfunction in the worst case. As a result, it affects the output precision in the case of an
analog circuit. Such a problem is more conspicuous in a TFT circuit on an insulating
substrate, which has a circuit area larger than that of a circuit on a silicon wafer, especially, in
the driving circuit of the display device.

[0059] Next, the graph 882 shows a result of the case in which an appropriate
capacitative element is added to the low potential power source line. In this case, the current
instantaneously flowing is supplied from the capacitative element to some degree, so the
voltage drop is small. In other words, in order to reduce the voltage drop, the capacitative
element is preferably added to the power source line. The larger the capacitance of the
capacitative element is, the greater the effect of reducing the voltage drop is. However,
according to the inventor of the present invention, if the maximum current flowing in the
power source line is I (A) and the tolerance time when a voltage drop occurs is t (second), the
capacitative element having a capacitance not less than I x t x 0.1 (F) was effective on the
voltage drop. On the other hand, the capacitative element having a capacitance not more than
Ix tx 0.1 (F) was not significantly effective on the voltage drop. Here, the tolerance time t
when the voltage drop is generated is determined by the maximum operation speed of a
logical circuit or sampling time of an analog circuit. Generally, in the TFT using a
polysilicon, the operation speed is not so high and the limit of the maximum operation is
several 10 MHz at most. In other words, the power source voltage change not more than 10n
second almost causes no problem. Further, the maximum current flowing in the power source
is the same as the maximum instantaneous current consumption of the circuit.

[0060] Accordingly, when the maximum current consumption in the circuit is I (A)

and the tolerance time when the voltage drop is generated is t (second), it is effective on
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reduction of the voltage drop if a capacitance not less than I x t x 0.1 (F) to the power source.
At that time, the time is preferably t £ 10-8 (second). Further, it is preferable that another
power source line of which the potential is not changed is connected to the capacitance.
However, when such a capacitance is provided, the circuit area increases. As such, when a
plurality of protective circuits are disposed on the power line as in this embodiment, a
capacitance is generated between the power source line being protected and the reference
potential power source lines VH and VL by the capacitative components on the protective
circuits. In this case, since the circuit also functions as a protective circuit or as a measure
against the power source potential change, it is significantly advantageous in terms of the
circuit area.

[0061] When a reduction of such a power source potential drop change is expected,
it is necessary to provide the protective circuits near the circuit of which a current
consumption is large. Otherwise, a voltage change still occurs by the power source line
resistance between the circuit having a large current consumption and the protective circuits.
Specifically, the distance (X) of the power source line from the circuit having a large current
consumption to the protective circuits should be smaller than the distance (Y) of the power
source line from the circuit having a large current consumption to the input terminals.

[0062] The specific configurations of the first to second, and the eleventh to
fourteenth protective circuits ESD1 to ESD2, and ESD11 to ESD14, respectively, is
preferably the same as in FIG. 4 or 9. The explanation on the circuit configuration of FIG. 4
is omitted since it is the same as in the first embodiment. However, even in this
configuration, the capacitance is added between the wiring line protected by the gate-drain
capacitance component of the transistor and the high potential power source VH and the
lower potential power source VL. In the configuration of FIG. 9, compared to the
configuration of FIG. 4, the first capacitance 505 and the second capacitance 506 are added.
Thus, when a strong voltage is instantaneously applied, they are combined with the protective
resistor 503 to operate as a CR circuit. Thereby, a function is improved, which suppresses the
n-type transistor 502 and the p-type transistor 504 from being damaged. Also, since the
capacitances between the protective line and the high potential power source VH, and

between the protective line and the low potential power source VL can be adjusted by the first
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capacitance 505 and the second capacitance 506. Thus, it is an effective configuration as a
measure against the power source voltage drop.

[0063] Furthermore, in such a configuration, the capacitance of the protective
circuits ESD1, ESD2, ESD11 and ESD12 connected to the low potential power source line
750 and the high potential power source line 751 should be smaller than the capacitance of
the protective circuits ESD3, ESD4 and ESD13 connected to the signal lines 701 and 702.
The reason is that the potential of the signal line is changed, so if the capacitance between the
signal line and the protective circuit is too large, a cross-talk is generated between the
protective circuit and the reference power source line connected to the signal line.
Specifically, if the configuration of the protective circuits is the same as in FIG. 9, the first
capacitance 505 and the second capacitance 506 of the protective circuits (ESD1, ESD2,
ESD11, and ESD12) connected to the low potential power source line 750 and the high
potential power source line 751 are preferably set to be larger than the first capacitance 505
and the second capacitance 506 of the protective circuits ESD3, ESD4 and ESD13 connected
to the signal lines 701 and 702.

[0064] Even in a case of forming a complementary circuit other than the buffer
circuit described in the present embodiment, such as a data line driving circuit, DAC circuit,
power circuit, level shift circuit, memory circuit, etc. on the active matrix substrate, it is
preferable to provide the protective circuits at the end or intermediate of a branched power
line, and it is more preferable that all circuits are located on the power line between protective
circuits. Also, it is preferable in terms of reduction of the power noise that protective circuits
having a capacitance not less than a predetermined value are provided at the front and rear
ends of the circuit having high current consumption. Specifically, when the current
consumption of the circuit is I and the tolerable time when the voltage drop occurs (typically,
t < 10 (second)), it is preferable to have the capacitance not less than Ix t x 0.1 (F)).

[0065] With respect to the configuration of the active matrix substrate and the
details of the protective circuits or the driving circuit in a place other than the above specified
place, the third embodiment is the same as the first embodiment. Also, for the liquid crystal
display device using the active matrix substrate shown in FIG. 3, the configuration is the

same as in the first embodiment, so that the explanation is omitted.
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[0066] Further, in the first embodiment, only the protective circuit of FIG. 4 has
been described, however, it is possible to obtain the same effect as in the third embodiment
by providing the protective circuit of FIG. 9.

[Industrial Applicability]

[0067] The present invention is not limited to the above-mentioned embodiments,
but it can be also applicable to a liquid crystal display using an active matrix substrate formed
with a data line driving circuit, a DAC, a power circuit, etc. In this case, the present invention
may be applicable to each of the circuits, or it may be applied to some of the circuits if there
is any problem in layout, and so on. In case of applying it to the scanning line driving circuit,
various sequential selection circuits as well as the shift register circuit as in the embodiment
are possible.

[0068] Further, the protective circuits can have the same configuration as in the
embodiment and foregoing examples, and any configurations which have been suggested so
far can be used.

[0069] Further, instead of a polysilicon transistor, an amorphous silicon thin film
transistor may be used. Also, instead of a thin film transistor formed on the insulating
substrate, an active matrix substrate may be used, in which a pixel switching element or a
driving circuit is formed on a crystal silicon wafer.

[0070] Further, as a liquid crystal display device, it may be a reflective type or a
transflective type instead of the transmission type, and it may be a projection type light value
instead of a direct viewing type light value. Also, a normally black mode can be used instead
of a normally white mode as in the embodiment. Especially, in this case, a vertical alignment
mode or a horizontal electric field switching mode may be possible as an alignment mode of

the liquid crystal.
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WHAT IS CLAIMED IS:

1. A display device, comprising:

a semiconductor circuit;

a wiring line electrically connected to the semiconductor circuit;

an input terminal electrically connected to the wiring line to supply an
electrical signal; and

a first protection circuit and a second protection circuit that are electrically
connected to the wiring line to protect the semiconductor circuit;

the first protection circuit being electrically connected to the wiring line
between (i) a connecting portion of the semiconductor circuit and the wiring line and (ii) the
input terminal; and

the semiconductor circuit being electrically connected to the wiring line
between (i) a connecting portion of the first protection circuit and the wiring line and (ii) a
connecting portion of the second protection circuit and the wiring line.

2. The display device as set forth in claim 1, further comprising:

a plurality of semiconductor circuits being electrically connected to the
wiring line; and

a third protection circuit being arranged on the wiring line between at least
one set of two consecutive semiconductor circuits of the plurality of semiconductor circuits to
protect the plurality of semiconductor circuits.

3. The display device as set forth in claim 1, the wiring line being at least one
of a low potential power source wiring line or a high potential power source wiring line
supplying a power source potential to the semiconductor circuit.

4, The display device as set forth in claim 1, the wiring line being a signal input
wiring line that transmits a signal to the semiconductor circuit.

5. The display device as set forth in claim 1, further comprising:

a substrate;
the semiconductor circuit being arranged on the substrate;
the wiring line being formed over first and second corner portions of the

substrate so as to follow a periphery of the substrate;
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the first protection circuit being arranged in the first corner portion of the
substrate; and

the second protection circuit being arranged in the second corner portion of
the substrate.

6. An electronic device provided with the display device as set forth in claim 1.
7. A semiconductor device, comprising:

a wiring line over a first terminal portion to which an electrical signal is
supplied from outside and a second terminal portion to which an electrical signal is not
supplied from outside;

a semiconductor circuit electrically connected to the wiring line;

a first protection circuit being arranged on the wiring line between the
semiconductor circuit and the first terminal portion to protect the semiconductor circuit;

a second protection circuit being arranged on the wiring line between the
semiconductor circuit and the second terminal portion to protect the semiconductor circuit;
and

a buffer circuit being arranged on the wiring line between the first terminal
portion and the semiconductor circuit.

8. The semiconductor device as set forth in claim 1, further comprising:

a plurality of semiconductor circuits being electrically connected to the
wiring line; and

a third protection circuit being arranged on the wiring line between adjacent
sets of the semiconductor circuits of the plurality of semiconductor circuits to protect the
plurality of semiconductor circuits.

9. The semiconductor device as set forth in claim 7, further comprising:

a first power source wiring line branched from a high potential power source
wiring line;

a second power source wiring line branched from a low potential power
source wiring line;

the buffer circuit being arranged between the first and second power source

wiring lines;
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a fourth protection circuit that sandwiches the buffer circuit of the first
power source wiring line being arranged opposite to a branching point from the high potential
power source wiring line to protect the buffer circuit; and

a fifth protection circuit that sandwiches the buffer circuit of the second
power source wiring line being arranged opposite to a branching point from the low potential
power source wiring line to protect the buffer circuit.

10. The semiconductor device as set forth in claim 7, further comprising:

the buffer circuit including a first NOT circuit to which the electrical signal
is input and a second NOT circuit electrically connected to the first NOT circuit in series;

a sixth protection circuit being arranged on the first power source wiring line
between a point of connection with the first NOT circuit and a point of connection with the
second NOT circuit to protect the buffer circuit; and

a seventh protection circuit being arranged on the second power source
wiring line between a point of connection with the first NOT circuit and a point of connection
with the second NOT circuit to protect the buffer circuit.

11. The semiconductor device as set forth in claim 7,

the buffer circuit including a first NOT circuit to which the electrical signal
is input and a second NOT circuit electrically connected to the first NOT circuit in series;

each of the first and second NOT circuits consisting of a complementary-
type transistor; and

a channel width of the transistor of the second NOT circuit being larger than
a channel width of the transistor of the first NOT circuit.

12. The semiconductor device as set forth in claim 7,

the wiring line comprising a low potential power source wiring line or a high
potential power source wiring line supplying a power source potential to the semiconductor
circuit.

13. The semiconductor device as set forth in claim 7,

the wiring line comprising a signal input wiring line that transmits a signal to
the semiconductor circuit.

14. The semiconductor device as set forth in claim 7, further comprising:

a substrate on which the semiconductor circuit is arranged;
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the wiring line being formed over first and second corner portions of the

substrate so as to follow a periphery of the substrate;

the first protection circuit being arranged in the first corner portion of the

substrate; and

the second protection circuit being arranged in the second corner portion of

the substrate.

15. A display device provided with the semiconductor device as set forth in

claim 7.

16. An electronic device provided with the display device as set forth in claim 7.
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ABSTRACT

To prevent an electrostatic damage on a display device formed with a driving circuit.
Protective circuits are provided not only at input terminal parts, but also at intermediate parts
of a circuit or at the ends of wiring lines. Otherwise, the protective circuits are provided at
the ends of the wiring lines and at the places immediately before and after the input terminals,
respectively, and then the circuit is interposed therebetween. Further, the protective circuits

are provided around a circuit with a large current consumption.
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PTO/5B/106 (8-94)
Approrad for use Lhrough B/30/98 OMB 0651—0(i2
Patant and Trademmrk Cfice; U.S. DEPARTMENT OF COMME RCE

Linder the Paperwork Raduction Aot of 1985, no porsons ara reguirsd to respond to collection of information urlass it deglays a valld OMB oontral numbaer,

Seiko Fpson Ref. No: JO111137US0E

Attormey’s Ref, No.- 122872

Declaration and Power of Attomey For Patent Applicaﬁon

MR E S &R FHRER
Japanese Language Declaration

AFXBEEH

TRoOEX4ACRAEL LT, ERETo@ ) TR LET,

BEoEHR. LEE. O, TROROEAOHRICEREN-
o T,

TREQAFFORBFA M L CMREEI-ER . SFHEBIL T
WLREARIESGT, BEEDN-OE—ORAE (TROES
B—2@HFA) LU TNy oHMBRETHS L (FTEQS
HAMEOBE) RLCvET.

FREREE. BT EERUETIRG

EREROAHE (FEOHATXMADWT O NEEE, &
AR i,

a IR AN, REEMESE T
WO TR0 ERHMESE X L,
MY+ 5BE) _ RITEShELE,

i, sFFREEHr» S FRPTTEEoAEES RN L. P%
FEHRLTWSSEEIZEEELEY,

it HEREEEANI TR &5 6HICERESNAEBY,
RO ERE OV TEEAMBEM IS BRENLL - b &
BEHET,

Regulations, Saction 1.58,

Az a below named invantor, I heraby declars that

My regidenca, post office addrass and citizenship arm as stated
next to my nama

[ balieve | am tha original first and sole inventor (if anly one
name is listed below) or an original first and joint irvertor {if
plural names ara listad balow) of the suhisct matter which i
claimed and for which a patent i sought on the invention
entitied )

SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC
APPARATUS

the specification of which is attached hersto imiess the
following box s checked

O was fikd on
az Unitad States Application Mumbar or
PCT Imternational Application Numbar

and was amendad on

{if applicable).

1 hereby state that | have reviewed and understand the contents
of tha above identified specification, including the claims, ==
amended by any amendment raferred o abova.

I acknowledga the duty to disclose information which i material
to patertabifity as definéed in Title 37, Code of Fadaral

Page 1of 3

Burden Heour Stecement: This form is estimated to taka 0.4 hours to complets. Time will vary depanding uwpon the needs of the individual case. Any
comments on the amount of bme you are required & complete this foxm should be gent to the Chiaf Information Officer, Palant and Tredemark
Office. Washington, DC 202491, DO NOT SEND FEES OR COMPLETED FORMSE TO THIE ADDRESE. SEND TO: Commisgiomer of Patants and
Trademarks. Warhingtan, TX7 202731,



PTO/SB/106 (8-06)
Approved for use through 9/30/88 OMB 0851-0032
Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to collection of information unless it displays a valid OMAB control number.

Japanese Language Declaration
(BFXTESH)

i, KEEAEISHLI19% (a) - (A)HEXIX365%
(b)HIcEETRO., KEUAOEDD 2L E b1+ EEHEEL
TWAHEHRHEMN3I6 5% (a) HITES< EREHBE. XENE
TOFTFHEL L ZBHSIEO HEIZ W TOAEEEHE -
ZIRFEBTIEELIZ, EEEEFBRL TV, KHEOATICH
BENnAEHTETIRSVUSEOABHBEELITIC, RE~—7
+B3Z&T.RLTVWET,

Prior Foreign Application(s)

I hereby claim foreign priority under Title 35, United States
Code, Section 119 (a)-(d) or 385(b) of any foreign application(s)
for patent or inventor's certificate, or 365(a) of any PCT
International application which designated at least one country
other than the United States, listed below and have also
identified below, by checking the box, any foreign application for
patent or inventor's certificate, or PCT Intemational application
having a filing date before that of the application on which
priority is claimed.
Priority Not Claimed

AETORITHE EiHER2 L
2004-198040 Japan 05/July/2004 d
(Number) (Country) (Day/Month/Year Filed)
(&%) (E4) (HEE$EA B)
O
(Number) (Country) (Day/Month/Year Filed)
(&F5) (E4) (HE4AB) )

L, B3 5EKEEMRL 1 9 5(e) HITEWTTROKEN
FFHERRECERIA-ER P ZICERZLET,

[ hereby claim the benefit under Title 35, United States Code,
Section 119 (e) of any United States provisional application(s)
listed below.

(Application No.)
(HEES)

(Filing Date)
(HEH)

AR TEOKEEASISEL 2 0&ICEVTTROXEN
HFHBEICEERI NN, IREEZHEEL TW 3 ENIEHIE0
365%(c)ICES<HERME-ZICERBLET. . AHED
EMREBOAENKEERE3 SML 1 258 1 HWUIWHFFR
HEHTREINESFECETT 2XRESFHBICHMTEN T
VR D FokiTHEHEBEFRH B LI CEXHBEEO B AXEAN
FREINBHASOERRE A E CORMMPIIAETI L, HER
HEAE I 7TH 1 X5 6 N CER I N SIFREOHEICEET
SEEZWRICESVTMTREENHI L EBRLTVWET,

(Application No.) (Filing Date)
(HEES) (HEe)

[ hereby claim the benefit under Title 35, United States Code,
Section 120 of any United States application(s), or 385 (c) of
any PCT Intemational application designating the United States,
listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United
States or PCT International application' in the manner provided
by the first paragraph of Title 35, United States Code, Section
112, I acknowledge the duty to disclose information which is
material to patentability as defined in Title 37, Code of Federal
Regulations, Section 1.56 which became available between the
filing date of the prior application and the national or PCT
International filing date of application:

(Filing Date)

(Application No.) (Status: Patented, Pending, Abandoned)
(HEES) (HHER) (R : HHHTE. RRP. HEH)

(Application No.) (Filing Date) (Status: Patented, Pending, Abandoned)
(HEES) (HER) (R . SHHFTH. HSRP. KFH)

iz, RAZOABRIKE SV TEESER CENITE D ZHAMS
HETHY, DOUBAFELENRELFOBLD L ZAHICESL
HANSTHETHDIELELTWBRI L, SLIZHBICLINE
BRAORARCTI L RSOTHITKEEAE L 8EFEL1 001
FiICESE, FAE&FLIMAE. b LK BEoFFICLVAFIZH
BLE. TLTEDL I RHEBIT LI DIBMOAALRT AT, H
BL7., XRIBEEHFAEShSFoEDHENLDbNhD Z L 2RR
L. 2o TCZIIREROTELLERERLET,

I hereby declare that all statements made herein of my own
knowledge are true and that all statements made on information
and belief are believed to be true; and further that these
statements were made with the knowledge that willful false
statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such willful faise statements may
Jjeopardize the validity of the application or any patent issued
thereon.
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PTO/SB/106 (8-96)
Approved for use through 9/30/88 OMB 0651-0032
Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to collection of information unless it displays a valid OMB control number.

Japanese Language Declaration
(AFETF/EEED

EBER . ik, TROR\EFE LT, AHEKET>—0F
BELZKETEFERIIHLTRTT 5B ERRBALL
T, TROEYEAVWELET, (Rl TLRRBAOERSA
BRURKRETLREOZE)

James A. Oliff, (Reg. 27,075)

William P. Berridge, (Reg. 30,024)

Kirk M. Hudson, (Reg. 27,562)

Thomas J. Pardini, (Reg 30,411)

Edward P. Walker, (Reg 31,450)

Robert A. Miller, (Reg. 32,771)

Mario A. Costantino, (Reg. 33,565)

POWER OF ATTORNEY: As a named inventor, I hereby appoint
the foliowing attorney(s) and/or agent(s) to prosecute this
application and transact all business in the Patent and Trademark
Office connected therewith. (list name and registration number)

James A. Oliff, (Reg. 27,075)

William P. Berridge, (Reg. 30,024)

Kirk M. Hudson, (Reg. 27,562)

Thomas J. Pardini, (Reg. 30,411)

Edward P. Walker, {Reg. 31,450)

Robert A. Miller, (Reg. 32,771)

Mario A. Costantino, (Reg. 33,565)

FBGEFE -
OLIFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320

Send Correspondence to:
OLIFF & BERRIDGE, PLC
P.O. Box 19928
Alexandria, Virginia 22320

EEREEEEE . (RATRUCEEES)
OLIFF & BERRIDGE, PLC
(703) 836~-6400

Direct Telephone Calls to: (name and telsphone number)
OLIFF & BERRIDGE, PLC
(703) 836-6400

M—E R -RAES

Full name of sole or first inventor

Mg 1B Yutaka KOBASHI

BRAE 0)%5,% ) B+ Inventor’s signature Date
ANt 4 Yaas g 39250 Yutaka Koby s Mavih 2.6 200

{ERT o P2 hin Residence o

B*E, L&ﬁ——— -—f’!ﬂg— Fuziblghold Nrsaho _, Japan
EHf Citizenship

CES Japan ,
R Post Office Address

392-8502 BXEEBREHHXN3ITHIESS
Aa—xF/ o HA2HA

c¢/o Seiko Epson Corporation
3-5, Owa 3~chome, Suwa—shi, Nagano—ken 392-8502 Japan

T IFEIREAE Full name of second joint inventor, if any
EB_HFRAEFOEL aft Second inventor’s signature Date
T Residence

= N8 , Japan
[E3} 73 Citizenship
LR Post Office Address

(BZ=oBOFERASICO>VT HRERICEERL, BEA%2 752
&)

(Supply simitar information and signature for third and subsequent
Jjoint inventors.)
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Sheet 1 of 2

Form PTO-1449 US Dept. of Commerce ATTY DOCKET NO. APPLICATION NO.
(REV. 1/06) PATENT & TRADEMARK OFFICE 122872.01 New U.S. Continuation
Patent Application
INFORMATION DISCLOSURE STATEMENT
{(Use several sheets if necessary) APPLICANT
Yutaka KOBASHI
FILING DATE
May 6, 2009
U.S. PATENT DOCUMENTS
Examiner Cite
Initials No. Document Number Date Name
1 2002/0057392 Al 05/16/2002 Ha
2 6,795,143 B1 09/21/2004 Fukushima
3 2003/0030054 Al 02/13/2003 Hector et al.
4 2005/0151706 A1l 07/14/2005 Lifka et al.
5 2002/0068388 Al 06/06/2002 Murakami et al.
6 5,786,616 07/28/1998 Fukumoto et al.
7 5,610,427 03/11/1997 Shida
8 6,175,394 B1 01/16/2001 Wu et al.
9 6,623,990 B2 09/23/2003 Watanabe et al.
10 2002/0009890 Al 01/24/2002 Hayase et al.
11 6,791,632 B2 09/14/2004 Lee et al.
12 6,028,465 02/22/2000 So
13 6,157,361 12/05/2000 Kubota et al.
14 6,329,694 B1 12/11/2001 Lee et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite With With
Initials No. Document Number Date Country English English
Abstract Translation
15 JP-B2-3141511 03/05/2001 Japan
16 JP-B2-2884946 04/19/1999 Japan
17 WO 03/088199 Al 10/23/2003 WIPO
18 CN 1396656 A 02/12/2003 China
19 JP-A-2003-308050 10/31/2003 Japan
OTHER DOCUMENTS
Examiner Cite Including name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initials No. joumal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
EXAMINER DATE CONSIDERED
Examiner: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

Date: May 6, 2009
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and not considered. Include copy of this form with next communication to applicant.

Sheet 2 of 2
Form PTO-1449 US Dept. of Commerce ATTY DOCKET NO. APPLICATION NO.
(REV. 1/06) PATENT & TRADEMARK OFFICE 122872.01 New U.S. Continuation
Patent Application
INFORMATION DISCLOSURE STATEMENT
(Use several sheets if necessary) APPLICANT
Yutaka KOBASHI
FILING DATE
May 6, 2009
U.S. PATENT DOCUMENTS
Examiner Cite
Initials No. Document Number Date
20 6,351,364 B1 02/26/2002 Chen et al.
21 2004/0264080 Al 12/30/2004 Yang et al.
22 5,719,647 02/17/1998 Fujikawa et al.
23 2004/0085284 A1l 05/06/2004 Chen et al.
24 6,108,056 08/22/2000 Nakajima et al.
25 4,654,865 03/31/1987 Sunazuka et al.
FOREIGN PATENT DOCUMENTS
Examiner Cite With With
Initials No. Document Number Date Country English English
Abstract Translation
26 JP-A-02-307258 12/20/1990 Japan
27 JP-A-2001-298157 10/26/2001 Japan
28 TW 441069B 06/16/2001 Taiwan
29 TW 441073B 06/16/2001 Taiwan
OTHER DOCUMENTS
Examiner Cite Including name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
Initials No. journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where published.
EXAMINER DATE CONSIDERED
Examiner: Initial if citation considered, whether or not citation is in conformance with M.P.E.P. 609; draw line through citation if not in conformance

Date: May 6. 2009
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Filing Date:

05/06/09

PTO/SB/06 (12-04)

Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 12/436 ' 335
APPLICATION AS FILED —~ PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
BASIC FEE
: N/A
(37 CFR 1.16(a), (b), or (c)) NIA NIA NIA 330
SEARCH FEE
N/A
(37 CFR 1.16(K), (i), or (m)) NIA NIA NIA 540
EXAMINATION FEE
N/A
(37 CFR 1.16(0). (p), or (Q)) N/A N/A N/A 220
TOTAL CLAIMS
(37 CFR 1.16(1)) 16 minus 20 = x326 OR x$52
INDEPENDENT CLAIMS N
(37 CFR 1.16(h)) 2 minus 3 = x3110 x5220
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 (3135 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See
: 35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1090
APPLICATION AS AMENDED ~ PART |l
PPLICATION AS OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
PRESENT
< RE:';T'E‘"_\,NG PR’E%TSESRLY EXT,EA RATE (8) TIONAL RATE ($) TIONAL
s AMENDMENT PAID FOR FEE.(3) FEE (5)
w Total N ) e - _ OR =
Z | @7 crr1.180) Minus = X = X =
2 {Independent |, I N _ _ _
& | @7 crr1.16m) Minus = X = orR | X =
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18(j)) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING BER PRESENT
- APTER PR’;‘{,'}"OUSLY Era RATE ($) TIONAL RATE (§) TIONAL
5 AMENDMENT PAID FOR FEE®) FEE()
w
Total N . - _ - OR -
Z | o7 crr 1160 Minus = X = X -
Z [independent -
w * e = = =
= |37 CFR 1.16(h)) Minus X or | ¥
< ["Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.18())) N/A OR N/A
TOTAL TOTAL
ADD'T FEE OR  ADD'TFEE
* |f the entry in column 1 is less than the entry in column'2, write “0” in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20".
*** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3°.
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO, Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U'S. Paten
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS.
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If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.






Projected Publication Date: To Be Determined - pending completion of Corrected Papers
Non-Publication Request: No

Early Publication Request: No
Title

SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
Preliminary Class
257

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https ://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/hnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https.//sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF.html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/hnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Projected Publication Date: 10/08/2009
Non-Publication Request: No

Early Publication Request: No
Title

SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
Preliminary Class
257

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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12/436,335 KOBASHI, YUTAKA
Office Action Summary Examiner ArtUnit

TIEN MAI 2836

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)IX] Responsive to communication(s) filed on 06 May 2009.
2a)] This action is FINAL. 2b)[X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4) Claim(s) 1-16 is/are pending in the application.

4a) Of the above claim(s) ______is/are withdrawn from consideration.
5)1 Claim(s) is/are allowed.
6)X] Claim(s) 1-16 is/are rejected.
7)1 Claim(s) ____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[X] The drawing(s) filed on 22 June 2009 is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)X] Al b)[] Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.X Certified copies of the priority documents have been received in Application No. 11/101450.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) m Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date 05/06/2009. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20100915
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DETAILED ACTION
1. Application number 12/436335 for “Semiconductor Device, Display Device and

Electronic Apparatus” filed 05/06/2009 has been examined.

Claim Objections
2. Applicant is advised that should claim 2 be found allowable, claim 8 will be
objected to under 37 CFR 1.75 as being a substantial duplicate thereof. When two
claims in an application are duplicated or else are so close in content that they both
cover the same thing, despite a slight difference in wording, it is proper after allowing
one claim to object to the other as being a substantial duplicate of the allowed claim.

See MPEP 706.03(k).

Claim Rejections - 35 USC § 112

3. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

4. Claims 3, 7, 9 and 12 are rejected under 35 U.S.C. 112, second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter
which applicant regards as the invention.

5. Claims 3 and 12; it is not understood what is meant by “the wiring line being at
least one of a low potential power source wiring line or a high potential power source
wiring line supplying a power source potential to the semiconductor circuit.” While claim

1 requires the wiring line supply the electrical signal. The electrical signal and power
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potential source are two different species as stated in the instant application signal
terminals (601 and 602) and power terminal (650 and 651) differ from each other.

6. Claim 7; it is not clear what is meant by "a wiring line over a first terminal portion
to which an electrical signal is supplied from outside and a second terminal portion to
which an electrical signal is not supplied from outside; a second protection circuit being
arranged on the wiring line between the semiconductor circuit and the second terminal
portion to protect the semiconductor circuit". The term “over” is totally unclear. It is
totally unclear what is "an electrical signal from outside applies to a second terminal
portion”. None of the figures shows an electrical signal applied from outside the
apparatus. It is not clear which terminal portion applicant meant to be "a second
terminal portion to which a second protection circuit arranged in between the second
terminal portion and the semiconductor circuit". For purpose of examination, the above
limitations are interpreted in accordance figure 1.

7. Claim 9, it is not understood what is meant by “a fourth protection circuit that
sandwiches the buffer circuit; and a fifth protection circuit that sandwiches the buffer
circuit". The term "sandwich" is totally unclear since detailed description does not
explain the definition of the term "sandwich". For purpose of examination, it is
interpreted as "each of the buffer circuit protected by one of the protection circuit.”

8. Claim 10 recites the limitation "the first power source wiring line and the second
power source wiring line" in lines 4 and 7-8, respectively. There is insufficient
antecedent basis for this limitation in the claim. For purpose of examination, claim 10 is

assumed depending on claim 9.
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Claim Rejections - 35 USC § 102
9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

10. Claims 1, 2 4-6 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated
by Lee32 et al. (US 6,791,632, “Lee32").

11. Regarding claim 1, Lee32 discloses protection circuit and method from
electrostatic discharge (ESD) of TFT-LCD, the apparatus (fig. 4) comprising: a
semiconductor circuit (pixel positioned near crossing of a data line (D1-D3072) and a
gate line (G1-G768)); a wiring line (vertical line on the most left in the figure) electrically
connected to the semiconductor circuit; an input terminal (GSL) electrically connected to
the wiring line to supply an electrical signal (data); and a first protection circuit (GESD1);
and a second protection circuit (GESD2-GESD768) electrically connected to the wiring
line to protect the semiconductor circuit, wherein the first protection circuit being
electrically connected to the wiring line between (i) a connecting portion of the
semiconductor circuit and the wiring line and (ii) the input terminal, and the
semiconductor circuit being electrically connected to the wiring line between (i) a
connecting portion of the first protection circuit and the wiring line and (ii) a connecting
portion of the second protection circuit and the wiring line.

12. Regarding claims 2 and 8, Lee32 discloses a plurality of semiconductor circuits

(each pixel positioned near crossing of the data line (D1-D3072) and the gate line (G1-
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G768)) electrically connected to the wiring line; and a third protection circuit arranged on
the wiring line between at least one set of two consecutive semiconductor circuits of the
plurality of semiconductor circuits to protect the plurality of semiconductor circuits (see
fig. 4).

13. Regarding claim 4, Lee32 discloses that the wiring line (control gate line) being
a signal input wiring line that transmits a signal to the semiconductor circuit.

14. Regarding claim 5, Lee32 discloses a substrate (TFT substrate); the
semiconductor circuit arranged on the substrate; the wiring line being formed over a first
corner portion (upper portion) and a second corner portion (lower portion) of the
substrate so as to follow a periphery of the substrate (see fig. 2); the first protection
circuit arranged in the first corner portion of the substrate; and the second protection
circuit arranged in the second corner portion of the substrate (see fig. 4).

15. Regarding claim 6, Lee32 discloses that the display device is an electronic

device.

16. Claims 7 and 13-16 are rejected under 35 U.S.C. 102(b) as being anticipated by
Lee (US 5,936,687, “Lee87”).

17. Regarding claim 7, Lee87 discloses liquid crystal display (LCD) having an
electrostatic discharge protection circuit and a method for testing display quality using
the circuit, the apparatus (fig. 11) comprising: a wiring line (450-480) electrically
connected to a first terminal portion (490) and a second terminal portion (not shown on

the other end of the respective wiring line); a semiconductor circuit (pixel) electrically
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connected to the wiring line; a first protection circuit (d43) arranged on the wiring line
between the semiconductor circuit and the first terminal portion to protect the
semiconductor circuit; a second protection circuit (d57) connected to the other end of
the wiring line; and a buffer circuit (inverter) arranged on the wiring line between the first
terminal portion and the semiconductor circuit.

18. Regarding claim 13, Lee87 discloses the wiring line comprising a signal input
wiring line that transmits a signal to the semiconductor circuit (col. 5, lines 45-64).

19. Regarding claim 14, Lee87 discloses a substrate (col. 1, line 19) on which the
semiconductor circuit arranged; the wiring line being formed at first and second corner
portion of the substrate so as to follow a periphery of the substrate; the first protection
circuit arranged in the first corner portion of the substrate; and the second protection
circuit being arranged in the second corner portion of the substrate (see fig. 11).

20. Regarding claim 15, Lee87 discloses the apparatus is a display device (title).

21. Regarding claim 16, Lee87 discloses the apparatus comprising an electronic

device (gate and data driver circuits).

Claim Rejections - 35 USC § 103
22. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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23. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee32 in
view of Ker (US 6,075,686, "Ker").

Lee32 discloses the limitations as discussed above. Lee32 does not explicitly
disclose ESD protection circuit connected to a power line to protect against ESD event.
Ker discloses an ESD protection circuit (140) connected between a first power supply
line (VDD) and a second power supply line (VDDA) to provide ESD protection between
the two power supply lines; another ESD protection circuit (150) connected between the
first power supply line (VDD) and a reference power supply line (VSS) to provide ESD
protection between the first power supply line and the reference supply line. It is well
known in the art that VDD line, VSS line and I/O pad are subjected to attack by ESD
pulses. Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention was made to modify Lee32 ESD protection circuit and utilize
protection the power supply line, as taught by Ker, in order to protect VDD line because

the VDD line is needed to be protected against ESD pulses.

24. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lee87 in view of Hector et al. (US 2003/0030054, “Hector”) and Ker.

25. Regarding claim 9, Lee87 discloses the limitations as discussed above. Lee87
does not explicitly disclose power supply lines including a high potential power source
and a low potential power source. Hector discloses a power supply (76) having a high
potential line (78) and a low potential line (80); a first protection circuit (70) connected

between the high potential line and the low potential line; a second protection circuit
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(upper ESD 34 and 36 as shown in fig. 1); wherein the first and second protection
circuits configure to protect a semiconductor circuit (pixel 12) against ESD ([0044],
[0045], [0056] and [0057]). It would have been obvious to one of ordinary skill in the art
at the time of the invention was made to modify Lee87 LCD and utilize protection circuit,
as taught by Hector, in order to protect power supply lines against ESD pulses.
26. The combination of Lee87 and Hector does not explicitly disclose the buffer
circuit arranged between the first and second power source; this is viewed to be
rearrangement of part, which is dependent upon the operating condition and design
requirement. Therefore, it would have been obvious to one of ordinary skill in the art at
the time of the invention was made to modify the apparatus Lee87 in view of Hector to
set the buffer circuit in between the first and second power source wiring lines since it
has been held that rearranging parts of an invention involves only routine skill in the art.
In re Japikse, 181 F.2d 1019, 86 USPQ 70 (CCPA 1950).

Lee87 does not explicitly disclose each of the buffer circuit protected by one of
the protection circuit. Ker discloses in figures 9 and 12 that buffer circuits (154, 156)
connect to a high potential line (132 and 136) and a low potential line (134 and 138) and
arrange from one end to the other end, wherein each of the buffer circuits are protected
by ESD protection circuits (150 and 152). It would have been obvious to one of ordinary
skill in the art at the time of the invention was made to modify the apparatus of Lee87 in
view of Hector and utilize protection circuit, as taught by Ker, in order to protect each of

the buffer circuit against ESD pulses.
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27. Regarding claim 10, Lee87 discloses wiring line (450) including the buffer
circuit, wherein the buffer circuit includes a first NOT circuit to which the electrical signal
is input and a second NOT circuit electrically connected to the first NOT circuit in series;
Ker discloses a third ESD protection circuit (140) arranged on the high potential line
between a point of connection with the first NOT circuit (154) and a point of connection
with the second NOT circuit (156) to protect the buffer circuit; and a fourth ESD
protection circuit (142) arranged on the low potential line between a point of connection
with the first NOT circuit and a point of connection with the second NOT circuit to
protect the buffer circuit (col. 6, lines 11-34). It would have been obvious to one of
ordinary skill in the art at the time of the invention was made to further include additional
ESD protection circuit, as taught by Ker, in order to protect the buffer against ESD

pulses.

28. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee87 in
view of Cooperman et al. (US 5,329,185, “Cooperman”).

Lee87 discloses the buffer circuit, connected on wiring line (540), including a first
NOT circuit to which the electrically signal is input and a second NOT circuit electrically
connected to the first NOT circuit in series. Lee87 does not explicitly disclose each of
the first and second NOT circuits consisting of a complementary type transistor; and a
channel width of the transistor of the second NOT circuit being larger than a channel
width of the transistor of the first NOT circuit. Cooperman discloses each of first and

second NOT circuits consisting of a complementary type transistor (see fig. 1); and
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channel width of transistor of the first transistor being larger than a channel width of the
transistor of the second NOT circuit. Cooperman discloses that increasing the width of
the channel transistor of the buffer will increase operating speed (abstract). It would
have been obvious to one of ordinary skill in the art at the time of the invention was
made to modify Lee87 LCD and utilize speed control by increasing a channel width of

the transistor, as taught by Cooperman, in order to increase speed operation (abstract).

29. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee87 in
view of Ker.

Lee87 discloses the limitations as discussed above. Lee87 does not explicitly
disclose ESD protection circuit connected to a power line to protect against ESD event.
Ker discloses an ESD protection circuit (140) connected between a first power supply
line (VDD) and a second power supply line (VDDA) to provide ESD protection between
the two power supply lines; another ESD protection circuit (150) connected between the
first power supply line (VDD) and a reference power supply line (VSS) to provide ESD
protection between the first power supply line and the reference supply line. It is well
known in the art that VDD line, VSS line and I/O pad are subjected to attack by ESD
pulses. Therefore, it would have been obvious to one of ordinary skill in the art at the
time of the invention was made to modify Lee87 ESD protection circuit and utilize
protection the power supply line, as taught by Ker, in order to protect VDD line because

the VDD line is needed to be protected against ESD pulses.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is 571-270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the
examiner by telephone are unsuccessful, the examiner's supervisor, Jared Fureman
can be reached on 571-272-2391. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.
[Tien Mai/
Examiner, Art Unit 2836

09/15/2010

/Stephen W Jackson/
Primary Examiner, Art Unit 2836
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S18 2 protect$4 adj circuit$4 US-PGPUB; OR ON 2007/02/13
! same n-type same p- USPAT 10:55
type same high adj
potential same low adj
! potential
S19 2 2002/0057392 US-PGPUB; OR ON 2007/02/13
: USPAT 10:57
S20 1 "10036386" US-PGPUB; OR ON 2007/02/13
USPAT 11:57
iS22 29 signal adj line same USPAT OR OFF 2007/02/14
ir display same 12:14
capacitance same
: protect$4
23 39 signal adj line same USPAT OR ON 2007/02/13
: display same 11:58
capacitance same
‘; protect$4
24 1 signal adj line same USPAT OR OFF 2007/02/13
: display same 11:59
capacitance same
: organic same (led leds)
05 1585 minimize adj USPAT OR OFF  12007/02/13
capacitance 12:12
S28 94 minimize ad] USPAT OR OFF 2007/02/13
capacitance and display 13:36
S29 14 minimize adj USPAT OR OFF 2007/02/13
: capacitance and display 13:19
: same protect$4
32 2 minimize adj USPAT OR OFF 2007/02/13
capacitance same 13:37
: respond
33 {656 361/56.ccls. and esd USPAT OR OFF 2007/02/14
12:15
S34 22 data adj line adj noise  {USPAT OR OFF 2007/02/14
; 12:16
11835 1171 data adj line same USPAT OR OFF 2007/02/14
noise 12:16
86 0 S33 and S35 USPAT OR OFF 2007/02/14
j; 12:16
37 1325 33 and capacitance USPAT OR OFF 2007/02/14
:g 12:16
iS38 130 37 and power adj line {USPAT OR OFF 2007/02/14
12:17
S39 865 power adj line same USPAT OR OFF 2007/02/14
capacitance 12:18
A0 9 S33 and S39 USPAT OR OFF 2007/02/14
; 12:18
A2 88160 n adj type same p adj US-PGPUB; OR ON 2007/02/14
! type USPAT 15:00
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344771451337 llow adj power same . {US PGPUB: OR ON 2007/02/14
high adj power USPAT 15:01
45 1437326 {LCD LED display screen {US-PGPUB; OR ON 2007/02/14
: USPAT 15:01
46 275 $42 and $44 and $45 US-PGPUB; OR ON 2007/02/14
: USPAT 15:02
A7 $42 same $44 and $45  {US-PGPUB; OR ON 2007/02/14
USPAT 15:03
48 2043 polysilicon adj thin adj {US-PGPUB; OR ON 2007/02/14
film USPAT 17:39
49 5 polysilicon adj thin adj {US-PGPUB; OR ON 2007/02/14
: film near active adj USPAT 17:44
: layer
S51 39267 substrate near US-PGPUB; OR ON 2007/02/14
: insulating USPAT 17:43
S52 518 substrate near US-PGPUB; OR ON 2007/02/14
insulating and $48 USPAT 17:43
1853 4 polysilicon adj thin adj  {US-PGPUB; OR ON 2007/02/14
: film near active adj USPAT 17:44
layer and substrate

: near4 insulati$3
S54 0 dirving adj circuit near {US-PGPUB; OR ON 2008/04/11
iz structure USPAT; EPQO; 11:02
: JPO; IBM_TDB
S55 817 driving adj circuit near {US-PGPUB; OR ON 2008/04/11
: structure USPAT; EPO; 11:02
: JPO; IBM_TDB
S56 215 S55 and led US-PGPUB; OR ON 2008/04/11
: USPAT; EPO; 11:03
JPO; IBM_TDB
70 S56 and esd US-PGPUB; OR ON 2008/04/11
‘: USPAT; EPO; 11:03
‘; JPO; IBM_TDB
S58 65 driving adj circuit and US-PGPUB; OR ON 2008/04/11
: lcd and esd USPAT; EPO; 11:04
: JPO; IBM_TDB
S59 9 ("5872561").URPN. USPAT OR ON 2008/04/11
ij 11:24
S60 2 2002/0057392 US-PGPUB; OR ON 2008/04/11
: USPAT; EPO; 13:00
‘; JPO; IBM_TDB
S61 1 "20020057392" US-PGPUB; OR ON 2008/04/11
: USPAT; EPO; 13:00
: JPO; IBM_TDB
S62 595 diode near thin adj film {US-PGPUB; OR ON 2008/04/14
§ USPAT; EPO; 12:39

JPO; IBM_TDB
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%3596 diode near thin near  \US-PGPUB: OR ON 2008/04/14
: film USPAT; EPO; 12:40
! JPO; IBM_TDB
iSe4 22 $63 same protect$3  US-PGPUB; OR ON 2008/04/14
‘3 USPAT; EPO; 12:40
; JPO; IBM_TDB
65 1149 diode with thin near US-PGPUB; OR ON 2008/04/14
‘f film same (electrostatic {USPAT; EPO; 12:58
! esd) JPO; IBM_TDB
66 196 diode with thin near US-PGPUB; OR ON 2008/04/14
: film same (electrostatic {USPAT; EPO; 12:59
: esd) same protect$3 JPO; IBM_TDB
S67 88 $66 not S64 US-PGPUB; OR ON 2008/04/14
! USPAT; EPO; 12:59
JPO; IBM_TDB
S68 8 ("6191455").URPN. USPAT OR ON 2008/04/14
! 13:50
69 9 ("4803536" | US-PGPUB; OR ON 2008/04/14
; "5220443" | "5313319" {USPAT; USOCR 13:52

| "5371351" |

"5373377" | "5497146"

| "5504348" |

"5668032" |
"5909035").PN.
E S70 11967549 \buffer adj circuit with  {US-PGPUB; OR ON 2008/04/14
: (mos transistor gate) USPAT; EPO; 14:40
same thin film JPO; IBM_TDB
S71 183 buffer adj circuit with US-PGPUB; OR ON 2008/04/14
! (mos transistor gate) USPAT; EPO; 14:41
same thin adj film JPO; IBM_TDB
S72 167 buffer adj circuit with US-PGPUB; OR ON 2008/04/14
! (mos transistor gate) USPAT; EPO; 14:41
: with thin adj film JPO; I1BM_TDB
1s73 9 buffer adj circuit near US-PGPUB; OR ON 2008/04/14
‘f (mos transistor gate) USPAT; EPO; 1441
: with thin adj film JPO; IBM_TDB
S74 4 (6329694 6351364 US-PGPUB; OR ON 2008/10/23
20040264080|5719647). {USPAT; EPO; 16:29
: pn. JPO; IBM_TDB
S75 8 "4654865" US-PGPUB; OR ON 2009/02/05
: USPAT 09:28
is76 S75 and clock near US-PGPUB; OR ON 2009/02/05
signal and electrostatic USPAT 09:30
Sr7 155 (electrostatic esd US-PGPUB; OR ON 2009/02/05
13 transient spike) with USPAT; EPO; 09:45

clock near signal same {JPO; IBM_TDB
: protect$3
S78 19 Chun$1ching near wei. US-PGPUB; OR ON 2009/02/05
in. USPAT; EPO; 09:54

JPO; IBM_TDB
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20060077162| 6587322
6734504] 11119256
6690433| 6989298
6285535| 20060208315|
6456474 20050078232
20050241853
20050243043
20060139299| 6858867|
20060231896
20060082528|
20060002045| 6495890)
6043512 6653750
20060232539| 6924687|
20060118787|
20060092591| 7106402
6740596| 6088206
20020060893|
20060176072 5657139
20050168899| 7095048|
20060057820| 6355875|
6115017 6344958|
4481521|20060197166|
20040145551
20010034093| 6724025
4602192|6469767|
20020085198| 5892494
5892493| 5724057|
5448384| 6759867
20020125922| 5900854
20050105747|
20040080363
20020149036| 4472648|
5596474| 6788355
20040084672| 6891196
5373377| 5736732
5485019| 5982004
5985700| 20030222705|
6812777|6731156|
9707544| 6008684
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11879 5 (electrostatic esd US-PGPUB; OR ON 2009/02/05
! transient spike) with USPAT; EPO; 10:02
clock near (signal line) {JPO; IBM_TDB
and led and scanning
! near (line signal)
1880 52 (electrostatic esd US-PGPUB; OR ON 2009/02/05
: transient spike) with USPAT; EPO; 10:29
clock near (signal line) {JPO; IBM_TDB
: and Icd
1881 1 "20030030054" US-PGPUB; OR ON 2009/02/05
USPAT; EPO; 13:03
; JPO; IBM_TDB
11882 78 (6222710]6304305| US-PGPUB; OR ON 2009/02/05
: 6445427/ 20050151194| USPAT; EPO; 16:44
6175394| 6515644 JPO; IBM_TDB
2005311125|
20050237685|
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11883 82 and (electrostatic
esd) USPAT; EPO; 16:45
! JPO; IBM_TDB
11584 29 "5,019,002" US-PGPUB; OR ON 2009/02/05
: USPAT; EPO; 17:00
JPO; IBM_TDB
11585 598 clock near (signal line  {US-PGPUB; OR ON 2009/02/05
! terminal wir$3) with USPAT; EPO; 17:10
(electrostatic esd spike JPO; DERWENT
transient) and (data
near (line signal)
address near (line
signal) scan$5 near
: (line signal))
1586 40 clock near (signal line  {US-PGPUB; OR ON 2009/02/05
terminal wir$3) near USPAT; EPO; 17:10
(electrostatic esd spike JPO; DERWENT
transient) and (data
near (line signal)
address near (line
signal) scan$5 near
! (line signal))
X7 259 clock near (signal line  {US-PGPUB; OR ON 2009/11/02
: terminal wire) with USPAT; EPO; 11:34
(electrostatic esd spike {JPO; IBM_TDB
surge transient) and
display
11588 82 87 and (pixel active US-PGPUB; OR ON 2009/11/02
near element) USPAT; EPO; 11:34
: JPO; IBM_TDB
11889 4 "6791632" US-PGPUB; OR ON 2009/11/02
USPAT; EPO; 12:04
: JPO; IBM_TDB
1S90 5 protect$3 with (esd US-PGPUB; OR ON 2009/11/02
transient spike surge USPAT; EPO; 12:08
electrostatic) with clock JPO; IBM_TDB
near (signal line
terminal wire) and LCD
1591 13 protect$3 with (esd US-PGPUB; OR ON 2009/11/02
transient spike surge USPAT; EPO; 12:12
electrostatic) with clock {JPO; IBM_TDB
near (signal line
terminal wire) and
! display
11892 8 S91 not S90 US-PGPUB; OR ON 2009/11/02
: USPAT; EPO; 12:12
JPO; IBM_TDB
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11993 9 ("4066918" | US-PGPUB; OR ON 2009/11/02
: "4078200" | "5574395" {USPAT; USOCR 12:19

| "5640189" |

"5774100" |

"6078205").PN. OR
("6333661").URPN.
11504 20 ("20020009890" | US-PGPUB; OR ON 2009/11/02
! "20020057392" | USPAT; EPO; 12:31

"20020068388" | JPO; IBM_TDB

"20030030054" |

"20040085284" |

"20040264080" |

"20040264080" |

"20050151706" |

"4654865" | "5610427"

| "5719647" |

"5786616" | "6028465"

| "6108056" |

"6157361" | "6175394"

| "6329694" |

"6351364" | "6623990"

| "6791632" |
"6795143").PN.
11895 215 349/40.ccls. and (esd US-PGPUB; OR ON 2009/11/02
transient electrostatic ~ {USPAT; EPO; 13:18
5 spike surge) JPO; IBM_TDB
S 2 349/40.ccls. and (esd  {US-PGPUB; OR ON 2009/11/02
transient electrostatic USPAT; EPO; 13:27
: spike surge) same clock {JPO; IBM_TDB
1897 4388 (display pixel active US-PGPUB; OR ON 2009/11/02
near element tft lcd USPAT; EPO; 13:36

led) and clock same JPO; IBM_TDB

(esd electrostatic
: transient surge spike)
11998 95 (display pixel active US-PGPUB; OR ON 2009/11/02
1? near element tft lcd USPAT; EPO; 13:37

led) and clock with (esd {JPO; IBM_TDB

electrostatic transient

surge spike over

$1voltage over adj
! voltage) with protect$3
1599 8 ("4816815" | US-PGPUB; OR ON 2009/11/02
: "5602567" | "5691741" {USPAT; USOCR 14:09

| "5727191" |

"5910806" | "5917468"

| "5995089" |

"6323828").PN. OR
! ("6625666").URPN.
S100 {28 "5936687" US-PGPUB; OR ON 2009/11/03
! USPAT 10:27
1iS101 11 power near line near US-PGPUB; OR ON 2009/11/03
"750" USPAT; EPO; 10:50

JPO; IBM_TDB
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5102 5 "11113120" US-PGPUB; OR ON 2009/11/03
; USPAT; EPO; 11:20
: JPO; IBM_TDB
iS103 2 "11/113120" US-PGPUB; OR ON 2009/11/03
: USPAT:; EPO; 11:23
: JPO; IBM_TDB
5104 6 ("20030214042" | US-PGPUB; OR ON 2009/11/03
: "7026754").PN. OR USPAT; USOCR 11:23
! ("7126268").URPN.
iS106 118 (tft display pixel) and US-PGPUB; OR ON 2009/11/03
! clock with esd with USPAT: EPO; 11:44
protect$3 JPO; IBM_TDB
S110 {346 (pixel tft) and clock US-PGPUB; OR ON 2009/11/03
: with vdd with vss USPAT; EPO; 12:22
JPO; IBM_TDB
S111 120 ("20010015715" | US-PGPUB; OR ON 2009/11/03
"20020024508" | USPAT; USOCR 12:27
"4789857" | "4822142"
| "4908710" |
"5012228" | "56365284"
| "5701167" |
"5721601" | "5754155"
| "5838400" |
"5850216" | "5959709"
| "6075505" |
"6300928" | "6380919"
| "6462723" |
"6545653" | "6545655"
| "6690347").PN. OR
; ("7522145").URPN.
S113 {126 (display pixel active US-PGPUB; OR ON 2009/11/03
near element tft) and  {USPAT; EPO; 12:28
clock with (vdd vss) JPO; IBM_TDB
and esd
iS114 9 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and clock  {USPAT; EPO; 12:29
: with (vdd vss) and esd {JPO; IBM_TDB
S117 1303 (pixel active near US-PGPUB; OR ON 2009/11/03
element tft) and esd USPAT; EPO; 12:32
same protect$3 with JPO; IBM_TDB
(input terminal)
18118 {154 (pixel active near US-PGPUB; OR ON 2009/11/03
element tft) and esd USPAT; EPO; 12:35
same protect$3 with JPO; IBM_TDB
(input terminal) and
: clock
1iS120 {283 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and esd USPAT; EPO; 12:39
near2 protect$3 and JPO; IBM_TDB
clock
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1iS122 47 (pixel active near US-PGPUB; OR ON 2009/11/03
! element tft) and (esd USPAT; EPO; 12:40
transient electrostatic JPO; IBM_TDB
spike surge) near2
‘; protect$3 same clock
18123 192 yutaka near kobashi.in. {US-PGPUB; OR ON 2009/11/03
: USPAT; EPO; 12:47
! JPO; IBM_TDB
S125 128 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and (esd USPAT; EPO; 12:53
transient electrostatic ~ {JPO; IBM_TDB
spike surge) with clock
: near signal
S126 8 "4654865" US-PGPUB; OR ON 2009/11/04
35 USPAT; EPO; 11:40
JPO; I1BM_TDB
iS127 5 (esd electrostatic) same {US-PGPUB; OR ON 2010/02/26
! capacitance with signal {USPAT; EPO; 13:51
near line same JPO; IBM_TDB
capacitance with power
! near line
18128 {15 (esd electrostatic) and {US-PGPUB; OR ON 2010/02/26
: capacitance with signal {USPAT; EPO; 13:58
near line same JPO; IBM_TDB
capacitance with power
near line
18129 2 "20060050451" US-PGPUB; OR ON 2010/02/26
USPAT; EPO; 14:18
; JPO; IBM_TDB
5130 4 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
sens$3) near (esd USPAT; EPO; 14:23
electrostatic) same JPO; IBM_TDB
(coupl$3 connect$3)
with (capacit$4
storage) near (vdd vss
: ground)
{iS131 {0 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
sens$3) near (esd USPAT; EPO; 14.26
electrostatic) same JPO; IBM_TDB
(disconnect$3 disabl$3
terminat$3) with
(capacit$4 storage)
! near (vdd vss ground)
18132 130 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
: sens$3) near (esd USPAT; EPO; 14:26
electrostatic) same JPO; IBM_TDB
(disconnect$3 disabl$3
terminat$3) with
: (capacit$4 storage)
18133 2 "11987222" US-PGPUB; OR ON 2010/02/26
? USPAT; EPO; 14:40
JPO; IBM_TDB
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Sia4

1924

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage)

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:45

18135

410

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage) with (vdd vss
ground power near
line)

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:46

5136

51

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage) with (vdd vss
ground power near
line) same esd near
event

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:47

§137

20

("5450267" |
"5886862" | "5907464"
| "5946177" |
"6008970" | "6069782"
| "6320735" |
"6356427" | "6369998"
| "6400540" |
"6455902" | "6674622"
| "6862161").PN. OR
("7102862").URPN.

US-PGPUB;
USPAT; USCCR

OR

ON

2010/02/26
14:55

5143

fourth near protective
near circuit and esd

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
15:45

S144

21

("20020009890" |
"20020057392" |
"20020068388" |
"20030030054" |
"20040085284" |
"20040264080" |
"20040264080" |
"20050151706" |
"4654865" | "5610427"
| "5719647" |
"5786616" | "5936687"
| "6028465" |
"6108056" | "6157361"
| "6175394" |
"6329694" | "6351364"
| "6623990" |
"6791632" |
"6795143").PN.

US-PGPUB;
USPAT

OR

ON

2010/09/14
14:15
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S145 12/436335 US-PGPUB; OR ON 2010/09/14
USPAT 15:09
S146 120 "6075686" US-PGPUB; OR ON 2010/09/14
USPAT; USOCR; 17:07

EPO; JPO;
‘; IBM_TDB
S147 3 "11101450" US-PGPUB; OR ON 2010/09/15
USPAT 10:29
S148 "7522145" US-PGPUB; OR ON 2010/09/15
‘3 USPAT; USOCR; 12:31

EPO; JPO;
; IBM_TDB
S149 1540 electrostatic near US-PGPUB; OR ON 2010/09/15
: discharge same scr USPAT; USOCR; 12:40

EPO; JPO;
; IBM_TDB
1iS150 11303309 (buffer inverter) US-PGPUB; OR ON 2010/09/15
‘? USPAT; USOCR; 15:23

EPO; JPO;
! IBM_TDB
S151 25566 S150 with larger US-PGPUB; OR ON 2010/09/15
: USPAT; USOCR; 15:23

EPO; JPO;
IBM_TDB
iS152 {1088 S151 with channel US-PGPUB; OR ON 2010/09/15
! USPAT; USOCR, 15:24

EPO; JPO;
: IBM_TDB
S153 {2519 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
larg$2 with channel USPAT; USOCR,; 15:24

EPO; JPO;
! IBM_TDB
S154 249 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
! larg$2 near channel USPAT; USOCR; 15:24

EPO; JPO;
IBM_TDB
S155 {572 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
! larg$2 near2 channel USPAT; USOCR; 15:24

EPO; JPO;
j IBM_TDB
S156 {572 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
larg$2 near2 channel USPAT; USOCR; 15:25

EPO; JPO;
! IBM_TDB
S157 {140 (buffer inverter) near2 {US-PGPUB; OR ON 2010/09/15
35 larg$2 near2 channel USPAT; USOCR; 15:25

EPO; JPO;

IBM_TDB
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iS158 66 \(buffer inverter) near2 {US-PGPUB; \OR \ON 12010/09/15 ;
* larger near2 channel  {USPAT; USOCR; | 115:25 {
\EPO; JPO; ‘
\IBM_TDB

EAST Search History (I nterference)

§Defau|t Operator §Plurals ime Stamp

capacit$4 near3 signal USPAT; UPAD OR ON 2010/02/26 15:22
near line with capacit$4
near (power near line)

S139 {1442 icapacit$4 adj (protect$4 (USPAT; UPAD {OR ON 2010/02/26 15:24
! circuit) near3 signal near

line with capacit$4
(protect$3 circuit) near
(power near line)

5140 2 capacit$4 near (protect {USPAT; UPAD {OR ON 2010/02/26 15:24
: $4 circuit) with signal

near line same capacit$4
near (protect$3 circuit)
with (power near line)

iS141 0 capacit$4 near (first USPAT; UPAD OR ON 2010/02/26 15:30
: second) near protect$3

near circuit and capacit
$4 near (third fourth)
near protect$3 near

! circuit

S142 126 capacit$4 near protect$3 {USPAT; UPAD OR ON 2010/02/26 15:31
: near circuit same

(greater lower bigger
larger) same capacit$4
near protect$3 near
circuit

9/15/2010 5:27:46 PM
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U.S. PATENT DOCUMENTS
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Application No. Applicant(s)

. 12/436,335 KOBASHI, YUTAKA
Interview Summary Examiner Art Unit
TIEN MAI 2836

All participants (applicant, applicant’s representative, PTO personnel):

(1) TIEN MAI. (3)ANDY KIM.

(2) JARED FUREMAN. (4) .

Date of Interview: 02 December 2010.

Type: a)[ ] Telephonic b)[] Video Conference
c)X Personal [copy given to: 1)[] applicant  2)[X] applicant’s representative]

Exhibit shown or demonstration conducted: d)[] Yes e)X No.
If Yes, brief description:

Claim(s) discussed: 1,2 and 7-12.

Identification of prior art discussed: Lee ef al. (US 6,791,632) and Lee (US 5,936,687)..

Agreement with respect to the claims f)[_] was reached. g)[_] was not reached. h)[X] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Proposed amendment overcomes the previous 112 2" paragraph rejections and
prior art rejections; however, amended claims raise new issues that would require further consideration and/or
search. It was agreed that a formal response will be filed.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

/Jared J. Fureman/
Supervisory Patent Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20101202
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

— Date of interview

— Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims in
the application:
1. (Currently Amended) A display device, comprising:
a semiconductor circuit;
a wiring line electrically connected to the semiconductor circuit;
an input terminal electrically connected to the wiring line to supply an
eleetrieal-sigral:-power; and
a first protection circuit and a second protection circuit that are electrically
connected to the wiring line to protect the semiconductor circuit;
the first protection circuit being electrically connected to thé wiring line
be‘tween (1) a connecting portion of the semiconductor circuit and the wiring line and (i1) the
input terminal; and
the semiconductor circuit being electrically connected to the wiring line
between (i) a connecting portion of the first protection circuit and the wiring line and (ii) a
connecting portion of tﬁe second protection circuit and the wiring line.
2. (Currently Amended) The display device as set forth in claim 1, further
comprising:
a plurality of semiconductor circuits being electrically connected to the wiring
line; and

a third protection circuit being arranged-en-—clectrically connected to the wiring

line between at least one set of connecting portions of two consecutive semiconductor circuits

of the plurality of semiconductor circuits and the wiring line to protect the plurality of

semiconductor circuits.
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3. (Original) The display device as set forth in claim 1, the wiring line being at
least one of a low potential power source wiring line or a high potential power source wiring
line supplying a power source potential to the semiconductor circuit.

4, (Original) The display device as set forth in claim 1, the wiring line being a
signal input wiring line that transmits a signal to the semiconductor circuit.

5. (Original) The display device as set forth in claim 1, further comprising:

a substrate;

the semiconductor circuit being arranged on the substrate;

the wiring line being formed over first and second corner portions of the
substrate so as to follow a periphery of the substrate;

the first protection circuit being arranged in the first corner portion of the
substrate; and

the second protection circuit being arranged in the second corner portion of the

substrate.

6. (Original) An electronic device provided with the display device as set forth
in claim 1.

7. (Currently Amended) A semiconductor device, comprising:

a-a first wiring line evera-—electrically connected to a first terminal portion to

which an-eleectrical signal-is-suppliedfrom-outside-and-a first power is supplied;

a second wiring line electrically connected to a second terminal portion to

which an-eleetrical-signalis-not-supplied-from-outside;a second power is supplied;

a semiconductor circuit electrically connected to the first wiring Hne;line and

the second wiring line;
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a first protection circuit being arranged-en-the-electrically connected to the first

wiring line between (i) a connecting portion of the semiconductor circuit and the first wiring

line and (ii) and-the first terminal portion to protect the semiconductor circuit;

a second protection circuit being arranged-on-the-electrically connected to the

second wiring line between (i) a connecting portion of the semiconductor circuit and the

second wiring line and (i1) and-the second terminal portion to protect the semiconductor

circuit; and
a buffer circuit being arranged-on-the-electrically connected to the first wiring

line between the-firstterminal-portion-and-the semiconductoreirenit—(i) a connecting portion

of the semiconductor circuit and the first wiring line and (ii) the first terminal portion.

8. {Currently Amended) The semiconductor device as set forth in elaim;
claim 7, further compﬁsing:
a plurality of semiconductor circuits being electrically connected to the wiring
line; and

a third protection circuit being arranged-en-the-clectrically connected to the

first wiring line between adjacent sets of connecting portions of the semiconductor circuits of

the plurality of semiconductor circuits and the first wiring line to protect the plurality of

semiconductor circuits.
9. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising:
a ﬁrst power source wiring line branched from a high potential power source
wiring line;
a second power source wiring line branched from a low potential power source

wiring line;

_4-
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the buffer circuit being arranged between the first and second power source
wiring lines;

a fourth protection eirenit-that-sandwiches-the buffer cireuit of the-first power

source-wiring line-circuit, the buffer circuit being electrically connected to the first power

source wiring line between (i) a connecting portion of the fourth protection circuit and the

first power source wiring line and (ii) a connecting portion of the first protection circuit and

the first power source wiring line to protect the buffer circuit; and

seuree-wiring line-circuit, the buffer circuit being electrically connected to the second power

source wiring line between (1) a connecting portion of the fifth protection circuit and the

second power source wiring line and (ii) a connecting portion of the second protection circuit

and the second power source wiring line to protect the buffer circuit.

10. (Currently Amended) The semiconductor device as set forth in elaim-7

claim 9, further comprising:

the buffer circuit including a first NOT circuit to which the eleetrical
stgnalfirst power is input and a second NOT circuit electrically connected to the first NOT
circuit in series;

a sixth protection circuit being arranged-on-—electrically connected to the first

power source wiring line between (i) a connecting portion of a-peint-ofconnection-with-the

first NOT circuit and the first power source wiring line and a-peint-of connection-with-(ii) a

connecting portion of the second NOT circuit to protect the buffer eirenit;circuit and the first

power source wiring line; and
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a seventh protection circuit being arranged-en-electrically connected to the

second power source wiring line between (1) a connecting portion of a-peint-of connection

with-the first NOT circuit and the second power source wiring line and a-peint-efconnection

with-(i1) a connecting portion of the second NOT circuit to protect the buffer eirenit-circuit

and the second power source wiring line.

11. (Currently Amended) The semiconductor device as set forth in claim 7,
the buffer circuit including a first NOT circuit to which the eleetrical
stgnalfirst power is input and a second NOT circuit electrically connected to the first NOT
circuit in series;
each of the first and second NOT circuits consisting of a complementary-type
transistor; and
a channel width of the transistor of the second NOT circuit being larger than a
channel width of the transistor of the first NOT circuit.
12. (Currently Amended) The semiconductor device as set forth in claim 7,
the first wiring line comprising alew-petential- powersource-wiring-line-ora
high potential power source wiring line supplying a power source potential to the
semiconductor eirenitcircuit; and

the second wiring line comprising a low potential power source wiring line

supplying a power source potential to the semiconductor.

13. (Original) The semiconductor device as set forth in claim 7,
the wiring line comprising a signal input wiring line that transmits a signal to
the semiconductor circuit.
14, (Original) The semiconductor device as set forth in claim 7, further
comprising:

a substrate on which the semiconductor circuit is arranged;

-6-
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the wiring line being formed over first and second corner portions of the
substrate so as to follow a periphery of the substrate;
the first protection circuit being arranged in the first corner portion of the
substrate; and
the second protection circuit being arranged in the second corner portion of the
substrate.
15. (Original) A display device provided with the semicqnductor device as set
forth in claim 7.
16. (Currently Amended) An electronic device provided with the display

semiconductor device as set forth in claim 7.
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REMARKS

Claims 1-16 are pending in this application. By this Amendment, claims 1, 2, 7-12,
and 16 are amended. The Amendment is supported by the épeciﬁcation at least at Figs. 2, 3,
and 8. No new matter is added. Reconsideration of the application baséd on the above
amendments and the following remarks is respectfully requested.

The courtesies extended to Applicant’s representative by Examiner Mai and
Supervisory Examiner Fureman at the personal interview held on December 2, 2010 are
appreciated. The reasons presented at the interview as warranting favorable action are
incorporated into the remarks below, which constitute Applicant's separate record of the
substance of the interview. During the interview, it was indicated that the combination of
proposed amendments, which are incorporated into this amendment, would overcome the 35
U.S.C. §112 rejections and also distinguish the claims over the prior art of record.

I. Objections to Claims

The Office Action objects to claims 2 and 8 as being a substantial duplicate. By this
Amendment, claim 8 is amended to depend from claim 7 instead of claim 1 as to obviate the
objection. Accordingly, withdrawal of the objection is respectfully requested.

II. Rejection of Claims Under 35 U.S.C. §112

The Office Action rejects claims 3, 7, 9, and 12 under 35 U.S.C. §112, second
paragraph, as being indefinite.

The Office Action rejects claims 3 and 12 for reciting, "supplying a power source
potential.” Specifically, the Office Action asserts that the recitation of "supplying a power
source potential" is indefinite in view of the base claims 1 and 7, which recite "supply an
electrical signal" and "electrical signal is supplied,” respectively. The Office Action states
on pages 2 and 3 that the electrical signal and power source potential are two different

species. By this Amendment, claim 1 and claim 7 are amended to replace "supply an
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electrical signal” with "supply power,"” and "electrical signal is supplied” with "power is
supplied" respectively for consistency. Claims 10 and 8 are also amended for consistency in
this regard.

The Office Action also asserts that the term "over" recited in claim 7 is unclear. By
this Amendment, claim 7 is amended to remove "over” and recite "a first wiring line
electrically connected to a first terminal portion to which a first power is supplied" for further
clarity.

The Office Action also asserts that the term "sandwiches" recited in claim 9 is
indefinite. By this Amendment, claim 9 is amended to remove "sandwiches" and recite "a
fourth protection circuit, the buffer circuit being electrically connected to the first power
source wiring line between (i) a connecting portion of the fourth protection circuit and the
first power source wiring line and (ii) a connecting portion of the first protection circuit and
the first power source wiring line to protect the buffer circuit."”

The Office Action also asserts that "the first power source wiring line" and "the
second power source wiring line" recited in claim 10 have insufficient antecedent basis. By
this Amendment, claim 10 is amended to depend from claim 9, instead of claim 7, to provide
sufﬁc;ient antecedent basis for "the first power source wiring line" and "the second power
source wiring line."

Accordingly, withdrawal of the rejection of claims 3, 7, 9, and 12 under 35 U.S.C.
§112 is respectfully requested.

I11. The Claims Define Allowable Subject Matter

The Office Action rejects claims 1, 2, 4-6, and 8 under 35 U.S.C. §102(b) as being
anticipated by Lee '32 (U.S. Patent No. 6,791,632); rejects claims 7 and 13-16 under
35 U.S.C. §102(b) as being anticipated by Lee '87 (U.S. Patent No. 5,936,687); rejects

claim 3 under 35-U.S.C. §103(a) over Lee '32 in view of Ker (U.S. Patent No. 6,075,686);

9.
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rejects claims 9 and 10 under 35 U.S.C. §103(a) over Lee '87 in view of Hector (U.S. Patent
Application Publication No. 2003/0030054) and Ker; rejects claim 11 under 35 U.S.C.
§103(a) over Lee '87 in view of Cooperman (U.S. Patent No. 5,329,185); and rejects claim 12
under 35 U.S.C. §103(a) over Lee '87 in view of Ker. The rejections are respectfully
traversed. |

As discussed and agreed during the interview, in particular, Lee '32 does not disclose
at least "a semiconductor circuit; an input terminal electrically connected to the wiring line to
supply power; and the first protection circuit being electrically connected to the wiring line
between (i) a connecting portion of the semiconductor circuit and the wiring line and (i) the
input terminal; the semiconductor circuit being electrically connected to the wiring line
between (i) a connecting portion of the first protection circuit and the wiring line and (ii) a
connecting portion of the second protection circuit and the wiring line,"” as recitéd in
independent claim 1; and Lee '87 does not disclose at least "a first wiring line electrically
connected to a first terminal portion to which a first power is supplied; a second wiring line
electrically connected to a second terminal portion to which a second power is supplied,” as
recited in independent claim 7.

Regarding claim 1, the Office Action asserts that gate shortening line GSL, as shown
in Fig. 4, corresponds to an ihput terminal electrically connected to the wiring line to supply
an electrical signal. As stated in the Office Action on pages 2 and 3, in connection with the
§I 12 rejection, electrical signal and power source potential are two different species, and thus
supplying an electrical signal does not reasonably correspond to supplying power. Supplying
an electrical signal, as allegedly disclosed in Fig. 4 of Lee '32, does not reasonably correspond
to "an input terminal electrically connected to the wiring line to supply power," as recited in

claim 1.

-10-
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Further, Lee '32 does not disclose any semiconductor circuit in Fig. 4. The Office
Action, on page 4, asserts that pixel positioned near crossing over data lines D1-D3072 and
gate lines G1-G768 correspond to a semiconductor circuit. However, Fig. 4 of Lee '32 only
shows empty space in each of grid lines formed by crossings of data lines D1-D3072 and gate
lines Gl-Gf68. Thus, Fig. 4 of Lee '32 fails to show any configuration of the alleged
semiconductor circuit.

During the interview, the Examiners asserted that LCD panel including a pair of
transistors and capacitors corresponds to a semiconductor circuit, as shown in Fig. 2 of
Lee '32. The Examiners further asserted, in view of Fig. 2 of Lee ‘32, Fig. 4 implies presence
of such a LCD panel, for example, at an intersection of data line D1 and gate line G1. Even if
such assertion is true, which Applicant do not concede, a LCD panel at an intersection of a
data line and a gate line would not have connected to any wiring line to which any input
terminal is connected to supply power. Thus, the LCD panel of Lee 32 does not reasonably
correspond to a semiconductor circuit to which a wiring line electrically is connected,
wherein an input terminal electrically connected to the wiring line to supply power.
Therefore, Lee '32 also fails to disclose a semiconductor circuit recited in claim 1.

In absence of the semiconductor circuit in Lee '32, the Office Action fails to show that
"the first protection circuit being electrically connected to the wiring line between (i) a
connecting portion of the semiconductor circuit and the wiring line and (ii) the input
terminal” and "the semiconductor circuit being electrically connected to the wiring line
between (i) a connecting portion of the first protection circuit and the wiring line and (ii) a
connecting portion of the second protection circuit and the wiring line," as recited in claim 1.

Regarding claim 7, Fig. 11 of Lee '87 discloses a liquid crystal display including
input 490 coupled to inverters, shortening lines 450-480, gate lines G1-G4, data lines DI-D4,

pixels a-d, and diodes d43 and d57. The Office Action, on page 5, asserts that input 490

-11-
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corresponds to a first terminal portion and other end of the shortening lines 450-480
corresponds to a second terminal portion. However, Fig. 11 of Lee '87 does not show any
object on the other end of shortening lines 450-480 other than diodes D57 and D58. Lee '87
does not show the diodes D57 (allegedly "a second protection circuit") being arranged on the
wiring line between pixels a-d (allegedly "semiconductor circuit") and any second terminal
portion. Further, Lee '87 does not disclose that shortening lines 450-480 (allegedly "a first
wiring line" and "a second wiring line") electrically connected to any terminal portion to
which first and second powers are supplied. Instead, in Lee '87, input 490 appears to provide
input signals to drive data lines D1-D4. As discussed above, supplying signal does not
reasonably correspond to supplying power.

Ker, Hector, and Cooperman also do not disclose the above-cited features. In view of
the foregoing, Applicant respectfully submits that claims 1 and 7 are allowable. Claims 2-6
depend from claim 1; and claims 8-16 depend from claim 7, and are therefore also allowable
by virtue of their dependencies, as well as for the additional features that they recite.
Accordingly, reconsideration and withdrawal of the rejections under 35 U.S.C. §102(b) and
§103(a) are respectfully requested.

1V. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance of claims 1-16 are

earnestly solicited. -

-12-
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12/436,335 KOBASHI, YUTAKA
Office Action Summary Examiner ArtUnit

TIEN MAI 2836

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- I NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 22 December 2010.

a)lJ This action is FINAL. 2b)[] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4\[X] Claim(s) 1-16is/are pending in the application.

43) Of the above claim(s) is/are withdrawn from consideration.
5)[] Claim(s) _____is/are allowed.
8)[X] Claim(s) 1-16is/are rejected.
7)O0 Claim(s) _____is/are objected to.
8)[] Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[]] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
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a)J Al b)[JSome * ¢c)[] None of:
1.[] Certified copies of the priority documents have been received.
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* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-048) Paper No(s)/Mail Date. __
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110124
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DETAILED ACTION
1. Applicant's response of 12/22/2010 has been entered and considered. Upon
entering amendment, claims 1, 2, 7-12 and 16 have been amended; claim objection and

claim rejection under 35 USC 112, second paragraph, have been withdrawn.

Response to Arguments
2. Applicant's arguments with respect to claims 1 and 7 have been considered but

are moot in view of the new ground(s) of rejection.

Claim Rejections - 35 USC § 112

3. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

4. Claims 4 and 13 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

5. Claims 4 and 13, it is not understood what is meant by “the wiring line being a
signal input wiring line that transmits a signal to the semiconductor circuit.” While claim
1 requires the wiring line supply power. The electrical signal and power potential source
are two different species as stated in the instant application. For purpose of
examination, the above limitations are interpreted as “the wiring line being the power

input wiring line that transmits power potential.”
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6. Claim 9 recites the limitations “the first and second power source wiring lines” in
lines 7-8; “the first power source wiring line” in lines 12-14 and “the second power
source wiring line" in lines 18-20. There is antecedent basis for this limitation in the
claim. It is not clear which of the first/second power source wiring line Applicant refers
to (see claim 7 and claim 9). For purpose of examination, "a first power source wiring
line" and "a second power source wiring line" in lines 3 and 5 have been interpreted as

"the first power source wiring line" and "the second power source wiring line”.

Claim Rejections - 35 USC § 102
7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

8. Claims 1-8 and 12-16 are rejected under 35 U.S.C. 102(b) as being anticipated
by Lee (US 5,936,687, “Lee”).

9. Regarding claim 1, Lee discloses liquid crystal display having an electrostatic
discharge (ESD) protection circuit, the apparatus (figs. 5, 6 and also see reproduced
figure below) comprising: a semiconductor circuit (pixels that are at corner between line
20 and line 30); a wiring line (20, 30, 52 and 53) electrically connected to the
semiconductor circuit; an input terminal (220 and 230) electrically connected to the
wiring line to supply power; and a first protection circuit and a second protection circuit

that are electrically connected to the wiring line to protect the semiconductor circuit; the
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first protection circuit being electrically connected to the wiring line between (i) a
connecting portion of the semiconductor circuit and the wiring line and (ii) the input
terminal; and the semiconductor circuit being electrically connected to the wiring line
between (i) a connecting portion of the first protection circuit and the wiring line and (ii) a

connecting portion of the second protection circuit and the wiring line.

secony protactisn wau&w
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10. Regarding claim 2, Lee discloses a plurality of semiconductor circuits (pixel)
being electrically connected to the wiring line; and a third protection circuit being
electrically connected to the wiring line between at least one set of connecting portions
of two consecutive semiconductor circuits of the plurality of semiconductor circuits and
the wiring line to protect the plurality of semiconductor circuits. Lee discloses in figure 5
that the third protection circuit protects lines 20 against ESD. Lee also discloses in
figure 6 that each of the ESD protection circuit comprises two diodes to protect line 30.

Lee further discloses in figure 10 that diode d59 connects between at least one set of
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connecting portions of two consecutive semiconductor circuits (b and d) to protect the
semiconductor circuits since both gates of semiconductor circuits (b and d) connect to
cathode of diode d59.

11. Regarding claim 3, Lee discloses the wiring line being a low potential power
source (GND) and a high potential power source (10V) for supplying a power source
potential to the semiconductor circuit for protection purpose (see fig. 6).

12. Regarding claim 4, Lee discloses the wiring line being a power input wiring line
that transmits power potential (see fig. 6).

13. Regarding claim 5, Lee discloses a substrate (glass substrate); the
semiconductor circuit being arranged on the substrate (col. 1, line 14); the wiring line
being formed over first and second corner portions of the substrate so as to follow a
periphery of the substrate (at least portion of the wiring lines arrange on the right side of
the substrate); the first protection circuit being arranged in the first corner portion of the
substrate (at least one of the first protection circuits arranges on lower right corner); the
second protection circuit being arranged in the second corner portion of the substrate
(at least one of the second protection circuits arranges on upper right corner).

14. Regarding claim 6, Lee discloses that the display device is an electronic device.
15. Regarding claim 7, Lee discloses liquid crystal display having an electrostatic
discharge (ESD) protection circuit, the apparatus (figs. 5, 6 and also see reproduced
figure above) comprising: a first wiring line (52) electrically connected to a first terminal
portion (230) to which a first power is supplied; a second wiring line (53) electrically

connected to a second terminal portion (220) to which a second power is supplied; a
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semiconductor circuit (pixels that are at corner between line 20 and line 30) electrically
connected to the first wiring line and the second wiring line; a first protection circuit
being electrically connected to the first wiring line between (i) a connecting portion of the
semiconductor circuit and the first wiring line and (ii) the first terminal portion to protect
the semiconductor circuit; a second protection circuit being electrically connected to the
second wiring line between (i) a connecting portion of the semiconductor circuit and (ii)
the second terminal portion to protect the semiconductor circuit; and a buffer circuit
(inverter in figure 11). The buffer circuit inherently electrically connects to the first wiring
line between (i) a connecting portion of the semiconductor circuit and the first wiring line
and (ii) the first terminal portion to fulfill its function, as evidenced by Hatzilambrou et al.
(US 6,801,416). Hatzilambrou discloses a semiconductor structure level of an inverter
circuit (510, 520) connected and an input, a high potential line (Vdd), and a low potential
line (Vss), wherein the inverter circuit outputs high when it receives logic low and via
versa (also see http://en.wikipedia.org/wiki/Inverter_(logic_gate)).

16. Regarding claim 8, Lee discloses a plurality of semiconductor circuits being
electrically connected to the wiring line; and a third protection circuit being electrically
connected to the first wiring line between adjacent sets of connecting portions of the
semiconductor circuits of the plurality of semiconductor circuit and the first wiring line to
protect the plurality of semiconductor circuits. Lee discloses in figure 5 that the third
protection circuit protects lines 20 against ESD. Lee also discloses in figure 6 that each
of the ESD protection circuit comprises two diodes to protect line 30. Lee further

discloses in figure 10 that diode d59 connects between at least one set of connecting

Page 146 of 520



Application/Control Number: 12/436,335 Page 7
Art Unit: 2836

portions of two adjacent set of semiconductor circuits (b and d) to protect the
semiconductor circuits since both gates of semiconductor circuits (b and d) connect to
cathode of diode d59.

17. Regarding claim 12, Lee discloses the first wiring line comprising high potential
power source wiring line supplying a power source potential to the semiconductor circuit
for protection purpose; and the second wiring line comprising a low potential power
source wiring line supplying a power source potential to the semiconductor circuit also
for protection purpose (see fig. 6).

18. Regarding claim 13, Lee discloses the wiring line being a power input wiring line
that transmits power potential (see fig. 6).

19. Regarding claim 14, Lee discloses a substrate (col. 1, line 19) on which the
semiconductor circuit is arranged; the wiring line being formed at first and second
corner portions of the substrate so as to follow a periphery of the substrate; the first
protection circuit being arranged in the first corner portion of the substrate (at least one
of the first protection circuits arranges on lower right corner); the second protection
circuit being arranged in the second corner portion of the substrate (at least one of the
second protection circuits arranges on upper right corner).

20. Regarding claim 15, Lee discloses the apparatus is a display device (title).

21. Regarding claim 16, Lee discloses the apparatus comprising an electronic

device (gate and data drive circuits).

Page 147 of 520



Application/Control Number: 12/436,335 Page 8
Art Unit: 2836

Claim Rejections - 35 USC § 103
22.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

23. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lee in view of Ker (US 6,075,686, “Ker”).

24. Regarding claim 9, Lee discloses the first power source wiring line branched
from a high potential power source wiring line(10V); the second power source wiring line
branched from a low potential power source wiring line (GND); the buffer circuit being
arranged between the first and second power source wiring lines (as discussed in claim
7); a fourth protection circuit (d41); a fifth protection circuit (d42), wherein the buffer
circuit connect to the first power source wiring line between a connecting portion of the
fourth protection circuit and the first power source wiring line and a connecting portion of
the first protection circuit and first power source wiring line (for powering the buffer
circuit), and wherein the buffer circuit connect to the second power source wiring line
between a connecting portion of the fifth protection circuit and the second power source
wiring line and a connecting portion of the second protection circuit and the second
power source wiring line (for powering the buffer circuit). Lee does not explicitly
disclose each of the buffer circuit protected by the fourth and fifth protection circuits.
Ker discloses in figure 5 that buffer circuits (48 and 50) connect to a high potential line

(38 and 42) and a low potential line (40 and 44) and arranged from one end to the other
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end, wherein each of the buffer circuits are protected by ESD protection circuit (Dp1,
Dn1). It would have been obvious to one of ordinary skill in the art at the time of the
invention was made to modify the display device of Lee and utilize protection circuits, as
taught by Ker, in order to protect each of the buffer circuit against ESD pulses at the
signal input.

25. Regarding claim 10, Lee discloses wiring line (450) including the buffer circuit,
wherein the buffer circuit includes a first NOT circuit to which the first power is input and
a second NOT circuit electrically connects to the first NOT circuit in series. Lee also
discloses a sixth protection circuit (d45) and a seventh protection circuit (d46). Lee
does not explicitly disclose the sixth protection circuit connected to the first power
source wiring line between a connecting portion of the first NOT circuit and the first
power source wiring line and a connecting portion of the second NOT circuit to protect
the buffer circuit and the first power source wiring line; and the seventh protection circuit
connected to the second power source wiring line between a connecting portion of the
first NOT circuit and the second power source wiring line and a connecting portion of
the second NOT circuit to protect the buffer circuit and the second power source wiring
line. Ker discloses in figure 7 that sixth and second protection circuits (Mp4 and Mn4)
connect between first and second buffer circuits (48 and 50) to protect the buffer circuits
against ESD pulses. It would have been obvious to one of ordinary skill in the art at the
time of the invention was made to modify the display device of Lee and utilize protection
circuits, as taught by Ker, in order to protect each of the buffer circuit against ESD

pulses.
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26. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in
view of Cooperman et al. (US 5,329,185, “Cooperman”)

Lee discloses in figure 11 that the buffer circuit including a first NOT circuit to
which the first power is input (power supply as discussed in claim 7) and a second NOT
circuit electrically connected to the first NOT circuit in series. Lee does not explicitly
disclose each of the first and second NOT circuits consisting of complementary type
transistor; and a channel width of the transistor of the second NOT circuit being larger
than a channel width of the transistor of the first NOT circuit. Cooperman discloses
each of first and second NOT circuits consisting of a complementary type transistor (see
fig. 1); and channel width of transistor of the first transistor being larger than a channel
width of the transistor of the second NOT circuit. Cooperman discloses that increasing
the width of the channel transistor of the buffer will increase operating speed (abstract).
It would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify Lee LCD and utilize speed control by increasing a channel width of

the transistor, as taught by Cooperman, in order to increase speed operation (abstract).

Conclusion
27.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is 571-270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the
examiner by telephone are unsuccessful, the examiner's supervisor, Jared Fureman
can be reached on 571-272-2391. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

[Tien Mai/
Examiner, Art Unit 2836
01/25/2011

/Stephen W Jackson/
Primary Examiner, Art Unit 2836
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11879 5 (electrostatic esd US-PGPUB; OR ON 2009/02/05
! transient spike) with USPAT; EPO; 10:02
clock near (signal line) {JPO; IBM_TDB
and led and scanning
! near (line signal)
1880 52 (electrostatic esd US-PGPUB; OR ON 2009/02/05
: transient spike) with USPAT; EPO; 10:29
clock near (signal line) {JPO; IBM_TDB
: and Icd
1881 1 "20030030054" US-PGPUB; OR ON 2009/02/05
USPAT; EPO; 13:03
; JPO; IBM_TDB
11882 78 (6222710]6304305| US-PGPUB; OR ON 2009/02/05
: 6445427/ 20050151194| USPAT; EPO; 16:44
6175394| 6515644 JPO; IBM_TDB
2005311125|
20050237685|
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16144217).pn.

35

US-PGPUB;

OR

ON

2009/02/05
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11883 82 and (electrostatic
esd) USPAT; EPO; 16:45
! JPO; IBM_TDB
11584 29 "5,019,002" US-PGPUB; OR ON 2009/02/05
: USPAT; EPO; 17:00
JPO; IBM_TDB
11585 598 clock near (signal line  {US-PGPUB; OR ON 2009/02/05
! terminal wir$3) with USPAT; EPO; 17:10
(electrostatic esd spike JPO; DERWENT
transient) and (data
near (line signal)
address near (line
signal) scan$5 near
: (line signal))
1586 40 clock near (signal line  {US-PGPUB; OR ON 2009/02/05
terminal wir$3) near USPAT; EPO; 17:10
(electrostatic esd spike JPO; DERWENT
transient) and (data
near (line signal)
address near (line
signal) scan$5 near
! (line signal))
X7 259 clock near (signal line  {US-PGPUB; OR ON 2009/11/02
: terminal wire) with USPAT; EPO; 11:34
(electrostatic esd spike {JPO; IBM_TDB
surge transient) and
display
11588 82 87 and (pixel active US-PGPUB; OR ON 2009/11/02
near element) USPAT; EPO; 11:34
: JPO; IBM_TDB
11889 4 "6791632" US-PGPUB; OR ON 2009/11/02
USPAT; EPO; 12:04
: JPO; IBM_TDB
1S90 5 protect$3 with (esd US-PGPUB; OR ON 2009/11/02
transient spike surge USPAT; EPO; 12:08
electrostatic) with clock JPO; IBM_TDB
near (signal line
terminal wire) and LCD
1591 13 protect$3 with (esd US-PGPUB; OR ON 2009/11/02
transient spike surge USPAT; EPO; 12:12
electrostatic) with clock {JPO; IBM_TDB
near (signal line
terminal wire) and
! display
11892 8 S91 not S90 US-PGPUB; OR ON 2009/11/02
: USPAT; EPO; 12:12
JPO; IBM_TDB
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11993 9 ("4066918" | US-PGPUB; OR ON 2009/11/02
: "4078200" | "5574395" {USPAT; USOCR 12:19

| "5640189" |

"5774100" |

"6078205").PN. OR
("6333661").URPN.
11504 20 ("20020009890" | US-PGPUB; OR ON 2009/11/02
! "20020057392" | USPAT; EPO; 12:31

"20020068388" | JPO; IBM_TDB

"20030030054" |

"20040085284" |

"20040264080" |

"20040264080" |

"20050151706" |

"4654865" | "5610427"

| "5719647" |

"5786616" | "6028465"

| "6108056" |

"6157361" | "6175394"

| "6329694" |

"6351364" | "6623990"

| "6791632" |
"6795143").PN.
11895 215 349/40.ccls. and (esd US-PGPUB; OR ON 2009/11/02
transient electrostatic ~ {USPAT; EPO; 13:18
5 spike surge) JPO; IBM_TDB
S 2 349/40.ccls. and (esd  {US-PGPUB; OR ON 2009/11/02
transient electrostatic USPAT; EPO; 13:27
: spike surge) same clock {JPO; IBM_TDB
1897 4388 (display pixel active US-PGPUB; OR ON 2009/11/02
near element tft lcd USPAT; EPO; 13:36

led) and clock same JPO; IBM_TDB

(esd electrostatic
: transient surge spike)
11998 95 (display pixel active US-PGPUB; OR ON 2009/11/02
1? near element tft lcd USPAT; EPO; 13:37

led) and clock with (esd {JPO; IBM_TDB

electrostatic transient

surge spike over

$1voltage over adj
! voltage) with protect$3
1599 8 ("4816815" | US-PGPUB; OR ON 2009/11/02
: "5602567" | "5691741" {USPAT; USOCR 14:09

| "5727191" |

"5910806" | "5917468"

| "5995089" |

"6323828").PN. OR
! ("6625666").URPN.
S100 {28 "5936687" US-PGPUB; OR ON 2009/11/03
! USPAT 10:27
1iS101 11 power near line near US-PGPUB; OR ON 2009/11/03
"750" USPAT; EPO; 10:50

JPO; IBM_TDB
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5102 5 "11113120" US-PGPUB; OR ON 2009/11/03
; USPAT; EPO; 11:20
: JPO; IBM_TDB
iS103 2 "11/113120" US-PGPUB; OR ON 2009/11/03
: USPAT:; EPO; 11:23
: JPO; IBM_TDB
5104 6 ("20030214042" | US-PGPUB; OR ON 2009/11/03
: "7026754").PN. OR USPAT; USOCR 11:23
! ("7126268").URPN.
iS106 118 (tft display pixel) and US-PGPUB; OR ON 2009/11/03
! clock with esd with USPAT: EPO; 11:44
protect$3 JPO; IBM_TDB
S110 {346 (pixel tft) and clock US-PGPUB; OR ON 2009/11/03
: with vdd with vss USPAT; EPO; 12:22
JPO; IBM_TDB
S111 120 ("20010015715" | US-PGPUB; OR ON 2009/11/03
"20020024508" | USPAT; USOCR 12:27
"4789857" | "4822142"
| "4908710" |
"5012228" | "56365284"
| "5701167" |
"5721601" | "5754155"
| "5838400" |
"5850216" | "5959709"
| "6075505" |
"6300928" | "6380919"
| "6462723" |
"6545653" | "6545655"
| "6690347").PN. OR
; ("7522145").URPN.
S113 {126 (display pixel active US-PGPUB; OR ON 2009/11/03
near element tft) and  {USPAT; EPO; 12:28
clock with (vdd vss) JPO; IBM_TDB
and esd
iS114 9 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and clock  {USPAT; EPO; 12:29
: with (vdd vss) and esd {JPO; IBM_TDB
S117 1303 (pixel active near US-PGPUB; OR ON 2009/11/03
element tft) and esd USPAT; EPO; 12:32
same protect$3 with JPO; IBM_TDB
(input terminal)
18118 {154 (pixel active near US-PGPUB; OR ON 2009/11/03
element tft) and esd USPAT; EPO; 12:35
same protect$3 with JPO; IBM_TDB
(input terminal) and
: clock
1iS120 {283 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and esd USPAT; EPO; 12:39
near2 protect$3 and JPO; IBM_TDB
clock
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1iS122 47 (pixel active near US-PGPUB; OR ON 2009/11/03
! element tft) and (esd USPAT; EPO; 12:40
transient electrostatic JPO; IBM_TDB
spike surge) near2
‘; protect$3 same clock
18123 192 yutaka near kobashi.in. {US-PGPUB; OR ON 2009/11/03
: USPAT; EPO; 12:47
! JPO; IBM_TDB
S125 128 (pixel active near US-PGPUB; OR ON 2009/11/03
: element tft) and (esd USPAT; EPO; 12:53
transient electrostatic ~ {JPO; IBM_TDB
spike surge) with clock
: near signal
S126 8 "4654865" US-PGPUB; OR ON 2009/11/04
35 USPAT; EPO; 11:40
JPO; I1BM_TDB
iS127 5 (esd electrostatic) same {US-PGPUB; OR ON 2010/02/26
! capacitance with signal {USPAT; EPO; 13:51
near line same JPO; IBM_TDB
capacitance with power
! near line
18128 {15 (esd electrostatic) and {US-PGPUB; OR ON 2010/02/26
: capacitance with signal {USPAT; EPO; 13:58
near line same JPO; IBM_TDB
capacitance with power
near line
18129 2 "20060050451" US-PGPUB; OR ON 2010/02/26
USPAT; EPO; 14:18
; JPO; IBM_TDB
5130 4 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
sens$3) near (esd USPAT; EPO; 14:23
electrostatic) same JPO; IBM_TDB
(coupl$3 connect$3)
with (capacit$4
storage) near (vdd vss
: ground)
{iS131 {0 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
sens$3) near (esd USPAT; EPO; 14.26
electrostatic) same JPO; IBM_TDB
(disconnect$3 disabl$3
terminat$3) with
(capacit$4 storage)
! near (vdd vss ground)
18132 130 (detect$3 monitor$3 US-PGPUB; OR ON 2010/02/26
: sens$3) near (esd USPAT; EPO; 14:26
electrostatic) same JPO; IBM_TDB
(disconnect$3 disabl$3
terminat$3) with
: (capacit$4 storage)
18133 2 "11987222" US-PGPUB; OR ON 2010/02/26
? USPAT; EPO; 14:40
JPO; IBM_TDB
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Sia4

1924

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage)

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:45

18135

410

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage) with (vdd vss
ground power near
line)

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:46

5136

51

(detect$3 monitor$3
sens$3) near (esd
electrostatic) and
(connect$3 abl$3 coupl
$3) with (capacit$4
storage) with (vdd vss
ground power near
line) same esd near
event

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
14:47

§137

20

("5450267" |
"5886862" | "5907464"
| "5946177" |
"6008970" | "6069782"
| "6320735" |
"6356427" | "6369998"
| "6400540" |
"6455902" | "6674622"
| "6862161").PN. OR
("7102862").URPN.

US-PGPUB;
USPAT; USCCR

OR

ON

2010/02/26
14:55

5143

fourth near protective
near circuit and esd

US-PGPUB;
USPAT; EPO;
JPO; IBM_TDB

OR

ON

2010/02/26
15:45

S144
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("20020009890" |
"20020057392" |
"20020068388" |
"20030030054" |
"20040085284" |
"20040264080" |
"20040264080" |
"20050151706" |
"4654865" | "5610427"
| "5719647" |
"5786616" | "5936687"
| "6028465" |
"6108056" | "6157361"
| "6175394" |
"6329694" | "6351364"
| "6623990" |
"6791632" |
"6795143").PN.
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US-PGPUB;
USPAT

OR

ON

2010/09/14
14:15
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S145 12/436335 US-PGPUB; OR ON 2010/09/14
USPAT 15:09
S146 120 "6075686" US-PGPUB; OR ON 2010/09/14
USPAT; USOCR; 17:07

EPO; JPO;
‘; IBM_TDB
S147 3 "11101450" US-PGPUB; OR ON 2010/09/15
USPAT 10:29
S148 "7522145" US-PGPUB; OR ON 2010/09/15
‘3 USPAT; USOCR; 12:31

EPO; JPO;
; IBM_TDB
S149 1540 electrostatic near US-PGPUB; OR ON 2010/09/15
: discharge same scr USPAT; USOCR; 12:40

EPO; JPO;
; IBM_TDB
1iS150 11303309 (buffer inverter) US-PGPUB; OR ON 2010/09/15
‘? USPAT; USOCR; 15:23

EPO; JPO;
! IBM_TDB
S151 25566 S150 with larger US-PGPUB; OR ON 2010/09/15
: USPAT; USOCR; 15:23

EPO; JPO;
IBM_TDB
iS152 {1088 S151 with channel US-PGPUB; OR ON 2010/09/15
! USPAT; USOCR, 15:24

EPO; JPO;
: IBM_TDB
S153 {2519 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
larg$2 with channel USPAT; USOCR,; 15:24

EPO; JPO;
! IBM_TDB
S154 249 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
! larg$2 near channel USPAT; USOCR; 15:24

EPO; JPO;
IBM_TDB
S155 {572 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
! larg$2 near2 channel USPAT; USOCR; 15:24

EPO; JPO;
j IBM_TDB
S156 {572 (buffer inverter) with US-PGPUB; OR ON 2010/09/15
larg$2 near2 channel USPAT; USOCR; 15:25

EPO; JPO;
! IBM_TDB
S157 {140 (buffer inverter) near2 {US-PGPUB; OR ON 2010/09/15
35 larg$2 near2 channel USPAT; USOCR; 15:25

EPO; JPO;

IBM_TDB
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115158 {66 (buffer inverter) near2 {US-PGPUB; OR ON 2010/09/15
! larger near2 channel USPAT; USOCR; 15:25
EPO; JPO;

: IBM_TDB
S159 2 "20040141269" US-PGPUB; OR OFF 2011/01/20
: USPAT; USOCR; 18:36
FPRS; EPO; JPO
S160 {36 "5936687" US-PGPUB; OR OFF 2011/01/24
: USPAT; USOCR; 13:10
FPRS; EPO; JPO
1iS161 5 ("5936687" | US-PGPUB; OR OFF 2011/01/24
‘: "5953191" | "5973901" {USPAT; USOCR 13:14

| "6649944" |

"6753836").PN. OR
: ("6985340").URPN.
.iS165 113 "6801416" US-PGPUB; OR OFF 2011/01/24
: USPAT; USOCR; 17:50
FPRS; EPO; JPO
Sie6 2 inverter with via near US-PGPUB; OR OFF 2011/01/24
versa USPAT; USOCR; 18:02
! FPRS; EPO; JPO
S167 131856 inverter with high with  {US-PGPUB; OR OFF 2011/01/24
? low USPAT; USOCR; 18:32
! FPRS; EPO; JPO
115168 2484 inverter near2 high US-PGPUB; OR OFF 2011/01/24
‘5 near2 low USPAT; USOCR,; 18:32
; FPRS; EPO; JPO
iS169 13 inverter near2 high US-PGPUB; OR OFF 2011/01/24
near2 low near input USPAT; USOCR; 18:33
near signal FPRS; EPO; JPO
iS170 13 11/101450 US-PGPUB; OR OFF 2011/01/24
; USPAT; USOCR; 18:47
: FPRS; EPO; JPO
iS171 {3997 protect$3 near (buffer {US-PGPUB; OR OFF 2011/01/24
: inverter) USPAT; USOCR,; 19:48
: FPRS; EPO; JPO
S172 168 protect$3 near (buffer {US-PGPUB; OR OFF 2011/01/24
inverter) and esd USPAT; USOCR,; 19:48
: FPRS; EPO; JPO
S173 14 ("20030107424" | US-PGPUB; OR OFF 2011/01/24
‘3 "20030214768" | USPAT; USOCR 19:50

"20050093069" |

"4264941" | "4384287"

| "4466120" |

"5287241" | "5691557"

| "6507469" |

"6583972" | "6590264"

| "6643109" |

"6671146" |

"7064942").PN. OR

("7663851").URPN.
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S138 18 capacit$4 near3 signal USPAT; UPAD OR ON 2010/02/26 15:22
: near line with capacit$4
near (power near line)

S139 {1442 icapacit$4 adj (protect$4 {USPAT; UPAD {OR ON 2010/02/26 15:24
; circuit) near3 signal near

line with capacit$4
(protect$3 circuit) near
(power near line)

15140 2 capacit$4 near (protect {USPAT; UPAD {OR ON 2010/02/26 15:24
: $4 circuit) with signal

near line same capacit$4
near (protect$3 circuit)
with (power near line)

iS141 0 capacit$4 near (first USPAT; UPAD OR ON 2010/02/26 15:30
: second) near protect$3

near circuit and capacit
$4 near (third fourth)
near protect$3 near
circuit

S142 26 capacit®4 near protect$3 (USPAT; UPAD {OR ON 2010/02/26 15:31
! near circuit same

(greater lower bigger
larger) same capacit$4
near protect$3 near
circuit

1/25/2011 11:58:45 AM
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PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yutaka KOBASHI Group Art Unit: 2836

Application No.;  12/436,335 Examiner: T. MAI

Filed: May 6, 2009 Docket No.:  122872.01
For: SEMICONDUCTOR DEVICE, DISPLAY MAIL STOP RCE
DEVICE, AND ELECTRONIC APPARATUS
LARGE ENTITY REQUEST FOR
CONTINUED EXAMINATEON UNDER 37 C.F.R. §1.114

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir;

In accordance with the provisions of 37 C.F.R. §1.114, Applicant hereby requests continued
examination.

BJ Applicant further requests entry and consideration of the attached submission.

The above-identified application was filed on or after June 8B, 1995. Thus, entry is proper
under 37 C.F.R. §1.114(d).

Attached hereto is our check no, 237801 in the amount of <] $810.00 as payment of the fees
set forth in 37 C.F.R. §1.17(¢). The Commissioner is hereby authorized to charge any additional fees
or credit any overpayment associated for this filing to Deposit Account No. 15-0461.

Respectfully submitted,

ames A. Oliff
Registration No. 27,075

Ryan M. Crockett
Registration No. 62,945

JAO:RMC/pij
Date: June 2, 2011
DEPOSIT ACCOUNT USE

OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 3366400 Charge any fee due to our

Deposit Account No. 15-0461
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PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yutaka KOBASHI Group Art Unit: 2836
Application No.:  12/436,335 Examiner: T. MAIL
Filed: May 6, 2009 ' Docket No.:  122872.01

For: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC
APPARATUS
AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
In reply to the February 2, 2011 Office Action, the period for reply being extended by
the attached Petition for Extension of Time, and in consideration of the attached Request for
Continued Examination, please consider the following:

Amendments to the Claims as reflected in the listing of claims; and

Remarks.
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Amendments to the. Claims:
The following listing of claims will replace all prior versions, and listings, of claims in
the application:
1. (Currently Amended) A display device, comprising:
a semiconductor circuit;
a wiring line electrically connected to the semiconductor circuit;
an input terminal electrically connected to the wiring line to supply power; and
a first protection circuit and a second protection circuit that are electrically
connected to the wiring line to protect the semiconductor circuit;
the first protection circuit being electrically connected to the wiring line
between (i) a first connecting portion eftheat which the semiconductor circuit and the wiring

line are electrically connected and (ii) the input terminal; and

the semiconductor circuit being electrically connected to the wiring line
between )a<(iii) a second connecting portion eftheat which the first protection circuit and

the wiring line are electrically connected and Gi)-a-iv) a third connecting portion efthe-at

which the second protection circuit and the wiring }ne:line are electrically connected.

2. (Currently Amended) The display device as set forth in claim 1, further
comprising:
a plurality of semiconductor circuits being electrically connected to the wiring
line; and
a third protection circuit being electrically connected to the wiring line to

protect the plurality of semiconductor circuits. the third protection circuit being connected to

the wiring line between at least one set of connecting portions of two consecutive

semiconductor circuits of the plurality of semiconductor circuits and the wiring line-te-protect

the-plurality-of semiconduector-eireuits:line.
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3. (Original) The display device as set forth in claim 1, the wiring line being at
least one of a low potential power source wiring line or a high potential power source wiring
line supplying a power source potential to the semiconductor circuit.

4, (Canceled)

5. (Original) The display device as set forth in claim 1, further comprising:

a substrate;

the semiconductor circuit being arranged on the substrate;

the wiring line being formed over first and second corner portions of the
substrate so as to follow a periphery of the substrate;

the first protection circuit being arranged in the first corner portion of the
substrate; and

the second protection circuit being arranged in the second corner portion of the

substrate.

6. (Original) An electronic device provided with the display device as set forth
in claim 1.

7. (Currently Amended) A semiconductor device, comprising:

é first wiring line electrically connected to a first terminal portion to which a
first power is supplied;

a second wiring line electrically connected to a second terminal portion to
which a second power is supplied,

a semiconductor circuit electrically connected to the first wiring line and the
second wiring line;

a first protection circuit being electrically connected to the first wiring line to

protect the semiconductor circuit, the first protection circuit being electrically connected to

the first wring line between (i) a first connecting portion eftheat which the semiconductor

-3-
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circuit and the first wiring line are electrically connected and (ii) the first terminal pertiente

protectthe-semiconductor-eirenit;portion;

a second protection circuit being electrically connected to the second wiring

line to protect the semiconductor circuit, the second protection circuit being electrically

connected to the second wiring line between (-a-(iii) a second connecting portion efthe-at

which the semiconductor circuit and the second wiring line are electrically connected and G

the-(iv) the second terminal pertion-te-protectthe-semiconduetor-eirentt;portion; and

a buffer circuit being electrically connected to the first wiring line between &)

a-(v) the first connecting portion eftheat which the semiconductor circuit and the first wiring

line are electrically connected and ¢i)-the-(vi) the first terminal portion.

8. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising:
a plurality of semiconductor circuits being electrically connected to the wiring
line; and
a third protection circuit being electrically connected to the first wiring line to

protect the plurality of semiconductor circuits, the third protection circuit being electrically

connected to the first wiring line between adjacent sets of connecting portions of the

semiconductor circuits of the plurality of semiconductor circuits and the first wiring line to
protect the plurality of semiconductor circuits.

9. (Currently Amended) The semiconductor device as set forth in claim 7,

further comprising:

-4-
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the buffer circuit being arranged between the first and second pewerseuree
-wiring lines;

a fourth protection etreuitscircuit being electrically connected to the first

wiring line to protect the semiconductor circuit and the buffer circuit:

a fifth protection circuit being electrically connected to the second wiring line

to protect the semiconductor circuit and the buffer circuit;

the buffer circuit being electrically connected to the first pewersouree-wiring
line between @Gya-(vii) a fourth connecting portion eftheat which the fourth protection circuit

and the first pewersouree-wiring line are electrically connected and @Gi-a-(viii) a fifth

connecting portion efthe-at which the first protection circuit and the first pewerseuree-wiring

line to-pretect-the-buffereirenit;are electrically connected:; and
a-ffth-pretection-eirenitythe buffer circuit being electrically connected to the

second pewer-seurce-wiring line between ()-a(ix)a sixth connecting portion eftheat which

the fifth protection circuit and the second pewerseuree-wiring line are electrically connected

and Giya(x) a seventh connecting portion eftheat which the second protection circuit and the

second pewerseuree-wiring line to-protect-the- buffereireuit-are electrically connected.

10. (Currently Amended) The semiconductor device as set forth in claim 9,

further comprising:
the buffer circuit including a first NOT circuit to which the first power is input
and a second NOT circuit electrically connected to the first NOT circuit in series;

a sixth protection circuit being electrically connected to the first pewerseuree

wiring line to protect the buffer circuit, the sixth protection circuit being electrically

connected to the first wiring line between ()-a(xi) an eighth connecting portion eftheat which

the first NOT circuit and the first pewerseuree-wiring line are electrically connected and &8
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a(xii) a ninth connecting portion eftheat which the second NOT circuit te-pretect-the-butfer

eirenit-and the first pewerseuree-wiring Hnesline are electrically connected; and

a seventh protection circuit being electrically connected to the second pewer

seuree-wiring line to protect the buffer circuit, the seventh protection circuit being electrically

connected to the second wiring line between ()-a-(xiii) a tenth connecting portion eftheat

which the first NOT circuit and the second pewerseuree-wiring line are electrically

\

connected and G-a(xiv) an eleventh connecting portion ef+heat which the second NOT

circuit to-protect-the-buffereirenit-and the second pewersouree-wiring hne-line are

electrically connected.
11. (Previously Presented) The semiconductor device as set forth in claim 7,
the buffer circuit including a first NOT circuit to which the first power is input
and a second NOT circuit electrically connected to the first NOT circuit in series;
each of the first and second NOT circuits consisting of a complementary-type
transistor; and
a channel width of the transistor of the second NOT circuit being larger than a
channel width of the transistor of the first NOT circuit.
12. (Previously Presented) The semiconductor device as set forth in claim 7,
the first wiring line comprising a high potential power source wiring line
supplying a power source potential to the semiconductor circuit; and
the second wiring line comprising a low potential power source wiring line
supplying a power source potential to the semiconductor.
13. (Canceled)
14. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising:

a substrate on which the semiconductor circuit is arranged;

-6-

Page 175 of 520



Application No. 12/436,335

the wiring Hne-lines being formed over first and second corner portions of the
substrate so as to follow a periphery of the substrate;
the first protection circuit being arranged in the first corner portion of the
substrate; and
the second protection circuit being arranged in the second corner portion of the
substrate. |
15. (Original) A display device provided with the semiconductor device as set
forth in claim 7.
16. (Previously Presented) An electronic device provided with the semiconductor
device as set forth in claim 7.
17. (Néw) A display device, comprising:
a scanning line; i
a data line;
a pixel arranged corresponding to an intersection of the scanning line and the
data line;
| a driving circuit that outputs a driving signal to the pixel;
a power source line that supplies a power source to the driving circuit; and
first and second protection circuits that are electrically connected to the power i
source line;
the driving circuit being electrically connected to the power source line
between the first and second protection circuits.
18. (New) A display device, comprising:
a scanning line;

a data line;

-7-

Page 176 of 520



Application No. 12/436,335

a pixel arranged corresponding to an intersection of the scanning line and the
data line;
a driving circuit that outputs a driving signal to the pixel;
a power source line that supplies a power source to the driving circuit;
first and second protection circuits that are electrically connected to the power
source line;
a first connecting point at which the first protection circuit is electrically
connected to the power source line;
a second connecting point at which the second protection circuit is electrically
connected to the power source line; and
a third connecting point at which the driving circuit is eleétrically connected to
the power source line;
the third connecting point being positioned between the first and second
connecting points.
19. (New) The display device as set forth in claim 17, further comprising:
a region in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the fegion.
20. (New) The display device as set forth in claim 18, further comprising:
a region in which a plurality of the pixels are arranged,;
the driving circuit being positioned outside of the region.
21. (New) The display device as set forth in claim 18, further comprising:
an input terminal that is electrically connected to the power source line;
the first connecting point being positioned between the input terminal and the

third connecting point.

-8-
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22, (New) An electronic device provided with the display device as set forth in
claim 18.
23. (New) A display device, comprising:

a scanning line;

a data line;

a pixel arranged corresponding to an intersection of the scanning line and the
data line;

a driving circuit that outputs a driving signal to the pixel;

first and second power source lines that supply a power soﬁrce to the driving
circuit, a potential of the second power source line being lower than that of the first power
source line;

first and second protection circuits that are electrically connected to the first
power source line; and

third and fourth protection circuits that are electrically connected to the second
power source line;

the driving circuit being electrically connected to the first power source line
between the first and second protection circuits, and being electrically connected to the
second power source line between the third and fourth protection circuits.

24, (New) A display device, comprising:

a scanning line;

a data line;

a pixel arranged corresponding to an intersection of the scanning line and the
data line;

a driving circuit that outputs a driving signal to the pixel;
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first and second power source lines that supply a power source to the driving
circuit, a potential of the second power source line being lower than that of the first power
source line;

first and second protection circuits that are electrically connected to the first
power source line;

third and fourth protection circuits that are electrically connected to the second
power source line;

a first connecting point at which the first protection circuit is electrically
connected to the first power source line;

a second connecting point at which the second protection circuit is electrically
connected to the first power source line;

a third connecting point at which the third protection circuit is electrically
connected to the second power source line;

a fourth connecting point at which the fourth protection circuit is electrically
connected to the second power source line;

a fifth connecting point at which the driving circuit is electrically connected to
the first power source line; and

a sixth connecting point at which the driving circuit is electrically connected to
the second power source line;

the fifth connecting point being positioned between the first and second
connecting points, and the sixth connecting point being positioned between the third and
fourth connecting points.

25. (New) The display device as set forth in claim 23, further comprising;:
a region in which a plurality of the pixels are arranged;

the driving circuit being positioned outside of the region.

-10-
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26. (New) The display device as set forth in claim 24, further comprising:
a region in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the region.
27. (New) The display device as set forth in claim 24, further comprising:
a first input terminal that is electrically connected to the first power source
line; and
a second input terminal that is electrically connected to the second power

source line;

the first connecting point being positioned between the first input terminal and
the fifth connecting point, and the third connecting point being positioned between the second

input terminal and the sixth connecting point.

28. (New) An electronic device provided with the display device as set forth in

claim 24.

e

-11-
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REMARKS

Claims 1-3, 5-12 and 14-28 are pending in this application. By this Amendment,
claims 1, 2, 7-10 and 14 are amended, and claims 17-28 are added. Support for the
amendments to the claims can be found, for example, in the original claims and in Figs. 1-3, 8
and 11. No new matter is added. Claims 4 and 13 are canceled without prejudice to, or
disclaimer to, the subject matter recited in those claims. A Request for Continued
Examination is attached. Reconsideration of the application in view of the above
amendments and the following remarks is respectfully requested.

Rejection Under 35 U.S.C. §112

The Office Action rejects claims 4, 9 and 13 under 35 U.S.C. §112, second paragraph,
as allegedly being indefinite. The rejection is respectfully traversed.

To expedite allowance of the application, by this Amendment, claims 4 and 13 are
canceled. Thus, the rejection of claims 4 and 13 is moot.

With respect to the rejection of claim 9, claim 9 is amended to recite "the first wiring
line" and "the second wiring line" to obviate the rejection.

Accordingly, withdrawal of the rejections under §112 is respectfully requested.
Rejection Under 35 U.S.C. §102

The Office Action rejects claims 1-8 and 12-16 under 35 U.S.C. §102(b) over U.S.
Patent No. 5,936,687 to Lee. The rejection is respectfully traversed.

The Office Action alleges that the pixels formed at the corner between line 20 and line
30 illustrated in Fig. 5 of Lee correspond to the claimed semiconductor circuit. The Office
Action also alleges that the lower bank of protection diodes 50 along lines 52 and 53 in Fig. 5
of Lee correspond to the claimed first protection circuit, and that the bank of protection
diodes 50 along the upper portion of Fig. 5 correspond to the claimed second protection

circuit. Applicant respectfully disagrees.

-12-
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Specifically, the pixels of Lee cannot reasonably be considered to correspond to the
claimed semiconductor circuit. For example, as described in the present specification, one
possibility for the semiconductor circuit is the scanning line driving circuit 800 (see
paragraph [0037]). One of ordinary skill in the art would recognize that the pixels of Lee do
not correspond to the claimed semiconductor circuit.

Instead, the driving elements 70 of Lee more reasonably could be considered to
correspond to the claimed semiconductor circuit. However, the driving elements 70 of Lee do
not have the claimed first and second protection circuits arranged as recited in the claims.

Further, Lee discloses that gate lines 20 supply gate signals, and data lines 30 supply
data signals from the driving elements 70. Thus, the alleged protection circuits of Lee protect
pixels connected to gate lines and data lines (signal lines). However, independent claims 1
and 7 recite wiring lines to supply power. That is, the claimed wiring line is a power source
line, not a signal line as disclosed in Lee.

Thus, Lee fails to disclose each of the features recited in independent claims 1 and 7,
and independent claims 1 and 7 are patentable over Lee. Claims 2-6, 8 and 12-16 depend
from independent claims 1 and 7 and are, therefore, also patentable over Lee at least for the
dependence, as well as for the additional features these claims recite.

Accordingly, withdrawal of the rejection is respectfully requested.

Also, added claims 17-28 specifically recite a driving circuit. Lee clearly fails to
disclose the claimed driving circuit, in combination with the other features recited in added
claims 17-28.

Rejections Under 35 U.S.C. §103 .

The Office Action rejects claims 9 and 10 under 35 U.S.C. §103(a) over Lee in view

of U.S. Patent No. 6,075,686 to Ker; and rejects claim 11 under 35 U.S.C. §103(a) over Lee

-13-
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in view of U.S. Patent No. 5,329,185 to Cooperman et al. (Cooperman). These rejections are
respectfully traversed.

Claims 9-11 depend from independent claim 7. Ker and Cooperman fail to overcome
the deficiencies of Lee with respect to independent claim 7, as discussed above. Accordingly,
independent claim 7 is also patentable over the combination of Lee, Ker and Cooperman, and
claims 9-11 are patentable over the combination at least for their dependence from
independent claim 7, as well as for the additional features these claims recite.

Accordingly, withdrawal of the rejections is respectfully requested.

Conclusion

In view of the foregoing, it is respectfully submitted that this application is in

condition for allowance. Favorable reconsideration and prompt allowance are earnestly

solicited.

-14-
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Should the Examiner believe that anything further would be desirable in order to place

this application in even better condition for allowance, the Examiner is invited to contact the

undersigned at the telephone number set forth below.

JAO:RMC/hs

Attachments;:
Petition for Extension of Time
Request for Conttnued Examination
Amendment Transmittal

Date: June 2, 2011

OLIFF & BERRIDGE, PLC

P.O. Box 320850

Alexandria, Virginia 22320-4850

Telephone: (703) 836-6400
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Ryan M. Crockett
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DEPOSIT ACCOUNT USE
AUTHORIZATION
Please grant any extension
necessary for entry of this filing;
Charge any fee due to our

Deposit Account No. 15-0461



A .‘ "_ W‘%/[

PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Date June 2, 2011

In re the Application of
Yutaka KOBASHI Group Ar Unit: 2836

Examiner: T, MAI

Application No.: 12/436,335

Filed: May 6, 2009 Docket No.: 122872.01

For: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
LARGE ENTITY PETITION FOR 1% - 3™ EXTENSION

OF TIME UNDER 37 C.F.R. §1.136{(a) AND
TRANSMITTAL OF FEE UNDER 37 C.F.R. §1.17

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir: ] -

Transmitted herewith is a response to the outstanding Official Action in the above-identified patent
application. The shortened statutory period having expired May 2, 2011, an extension of time for a period of
ONE month is hereby requested. Attached hereto is our Check No. 237800 in the amount 0of $130.00 in payment

for;

WX Extension fee for response within first month pursuant to §1.136(a) ($130.00)
Extension fee for response within second month pursuant to §1.136(a) ($4%90.00)

Extension fee for response within third or subsequent month pursuant to §1.136{a) ($1,110.00)

The Commissioner is hereby authorized to charge any additional fee or credit any overpayment

associated for this filing to Deposit Account No. 15-0461.

Respectfully submitted,
ames A. OLiff
Registration No. 27,075

Ryan M. Crockert
Registration No. 62,945

JAO:RMC/pl;j . @6/03/2811 SHOHAKFE OPAAEAAL 12436335
B FC:1251 138, B0 0P

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No, 15-0461










Application No. Applicant(s)

12/436,335 KOBASHI, YUTAKA
Office Action Summary Examiner ArtUnit
TIEN MAI 2836

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- 1 NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 02 June 2011.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 4563 O.G. 213.

Disposition of Claims
5 Claim(s) 1-3,5-12 and 14-28 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 1-3,5-12 and 14-28 is/are rejected.
8)[J Claim(s) _____is/are objected to.
9] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[_] The specification is objected to by the Examiner.
11)[ The drawing(s) filed on is/are: a)[_] accepted or b)[T] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date ____. 6) |:| Other:______
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20120621

Page 188 of 520



Application/Control Number: 12/436,335 Page 2
Art Unit: 2836

DETAILED ACTION
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
06/02/2011 has been entered. Upon entering amendment, claims 1, 2, 7-10 and 14
have been amended; claims 17-28 have been added. Claims 4 and 13 have been

added.

Response to Arguments
2. Applicant's arguments filed 06/02/2011 have been fully considered but they are
not persuasive for the reasons discussed below.
3. Applicant argues that one of ordinary skill in the art would recognize that the
pixels of Lee do not correspond to the claimed semiconductor circuit. The Applicant
does not provide any evidence or believes why the pixel of Lee cannot read on the
semiconductor circuit.  However, Lee explicitly discloses the pixel formed by
semiconductor circuit which includes transistors and capacitors (see fig. 9).
4. Applicant also argues that the claimed wiring line is a power source line, not a
signal line as disclosed in Lee. The Examiner takes a broadest reasonable

interpretation therefore since the claim does not explicitly say the line only be the power
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supply line it is reasonable that ordinary skill in the art understands the wiring line can

be both power line and signal line.

Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

6. Claims 1-3, 5-8, 12 and 14-28 are rejected under 35 U.S.C. 102(b) as being
anticipated by Lee (US 5,936,687, “Lee”).

7. Regarding claim 1, Lee discloses a liquid crystal display having an electrostatic
discharge (ESD) protection, the apparatus (figs. 5, 6 and also see reproduced figure
below) comprising: a semiconductor circuit (pixels that are at corner between line 20
and line 30); a wiring line (20, 30, 52 and 53) electrically connected to the
semiconductor circuit; an input terminal (220 and 230) electrically connected to the
wiring line to supply power; and a first protection circuit and a second protection circuit
that are electrically connected to the wiring line to protect the semiconductor circuit; the
first protection circuit being electrically connected to the wiring line between (i) a first
connecting portion at which the semiconductor circuit and the wiring line are electrically
connected and (ii) the input terminal; and the semiconductor circuit being electrically
connected to the wiring line between (iii) a second connecting portion at which the first

protection circuit and the wiring line are electrically connected and (iv) a third connecting
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portion at which the second protection circuit and the wiring line are electrically

connected.
FREaR protaetion ab:wi*»..“\\
19,
8. Regarding claim 2, Lee discloses a plurality of semiconductor circuits being

electrically connected to the wiring line; and a third protection circuit being electrically
connected to the wiring line to protect the plurality of semiconductor circuits, the third
protection circuit being connected to the wiring line between at least one set of
connecting portions of two consecutive semiconductor circuits of the plurality of
semiconductor circuit and the wiring line.

9. Regarding claim 3, Lee discloses the wiring line being at least one of a low
potential power source wiring line (GND) or a high potential power source wiring line
(10V) supplying a power source potential to the semiconductor circuit for protection

purpose (see fig. 6).
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10. Regarding claim 5, Lee discloses a substrate (glass substrate); the
semiconductor circuit being arranged on the substrate (col. 1, line 14); the wiring line
being formed over first and second corner portions of the substrate so as to follow a
periphery of the substrate (at least portion of the wiring lines arrange on the right side of
the substrate); the first protection circuit being arranged in the first corner portion of the
substrate (at least one of the first protection circuits arranges on lower right corner); the
second protection circuit being arranged in the second corner portion of the substrate
(at least one of the second protection circuits arranges on upper right corner).

11.  Regarding claim 6, Lee discloses that the display device is an electronic device.

12.  Regarding claim 7, Lee discloses a liquid crystal display having an electrostatic
discharge (ESD) protection circuit, the apparatus (figs. 5, 6 and also see reproduced
figure above) comprising: a first wiring line (52) electrically connected to a first terminal
portion (230) to which a first power is supplied; a second wiring line (53) electrically
connected to a second terminal portion (220) to which a second power is supplied; a
semiconductor circuit (pixels that are at corner between line 20 and line 30) electrically
connected to the first wiring line and the second wiring line; a first protection circuit
being electrically connected to the first wiring line to protect the semiconductor circuit,
the first protection circuit being electrically connected to the first wiring line between (i) a
first connecting portion at which the semiconductor circuit and the first wiring line are
electrically connected and (ii) the first terminal portion; a second protection circuit being
electrically connected to the second wiring line to protect the semiconductor circuit, the

second protection circuit being electrically connected to the second wiring line between
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(iii) a second connecting portion at which the semiconductor circuit and the second
wiring line are electrically connected and (iv) the second portion; and a buffer circuit
(inverter in figure 11). The buffer circuit inherently electrically connects to the first wiring
line between (v) the first connecting portion at which the semiconductor circuit and the
first wiring line are electrically connected and (vi) the first terminal portion to fulfill its
function, as evidenced by Hatzilambrou et al. (UC 6,801,416). Hatzilambrou discloses a
semiconductor structure level of an inverter circuit (510 and 520) including output/input
terminals and connected to a high potential line (Vdd), a low potential line (Vss),
wherein the inverter circuit outputs high when it receives logic low and via versa (also
see http://en.wikipedia.org/wiki/Inverter_(logic_gate)).

13. Regarding claim 8, Lee discloses a plurality of semiconductor circuits being
electrically connected to the wiring line; and a third protection circuit being electrically
connected to the first wiring line to protect the plurality of semiconductor circuits, the
third protection circuit being electrically connected to the first wiring line between
adjacent sets of connecting portions of the semiconductor circuits of the plurality of
semiconductor circuits and the first wiring line. Lee discloses in figure 5 that the third
protection circuit protects lines 20 against ESD. Lee also discloses in figure 6 that each
of the ESD protection circuit comprises two diodes to protect line 30. Lee further
discloses in figure 10 that diode d59 connects between at least one set of connecting
portions of two adjacent set of semiconductor circuits (b and d) to protect the
semiconductor circuits since both gates of semiconductor circuits (b and d) connect to

cathode of diode d59.
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14.  Regarding claim 12, Lee discloses the first wiring line comprising high potential
power source wiring line supplying a power source potential to the semiconductor circuit
for protection purpose; and the second wiring line comprising a low potential power
source wiring line supplying a power source potential to the semiconductor circuit also
for protection purpose (see fig. 6).

15. Regarding claim 14, Lee discloses a substrate (col. 1, line 19) on which the
semiconductor circuit is arranged; the wiring line being formed at first and second
corner portions of the substrate so as to follow a periphery of the substrate; the first
protection circuit being arranged in the first corner portion of the substrate (at least one
of the first protection circuits arranges on lower right corner); the second protection
circuit being arranged in the second corner portion of the substrate (at least one of the
second protection circuits arranges on upper right corner).

16. Regarding claim 15, Lee discloses the apparatus is a display device (title).

17. Regarding claim 16, Lee discloses the apparatus comprising an electronic
device (gate and data drive circuits).

18. Regarding claim 17, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; a power source line (52, 53
and other power lines that are not shown in the figure to supply power to the driving

circuit) that supplies a power source to the driving circuit; and first and second
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protection circuits that are electrically connected to the power source line; the driving
circuit being electrically connected to the power source line between the first and
second protection circuits.

19. Regarding claim 18, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; a power source line (52, 53
and other power lines that are not shown in the figure to supply power to the driving
circuit) that supplies a power source to the driving circuit; and first and second
protection circuits that are electrically connected to the power source line; a first
connecting point at which the first protection circuit is electrically connected to the power
source line; a second connecting point at which the second protection circuit is
electrically connected to the power source line; and a third connecting point at which the
driving circuit is electrically connected to the power source line; the third connecting
point being positioned between the first and second connecting points.

20. Regarding claims 19, 20, 25 and 26, Lee discloses a region in which a plurality
of the pixels arranged; the driving circuit being positioned outside of the region (see
figure 5).

21. Regarding claim 21, Lee discloses an input terminal (220 and 230) electrically
connected to the power source line; the first connecting point positioned between the

input terminal and the third connecting point.
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22. Regarding claim 22, Lee discloses the apparatus is a display device (title).

23. Regarding claim 23, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; first and second power
source lines (52, 53 and other power lines that are not shown in the figure to supply
power to the driving circuit) that supplies a power source to the driving circuit, a
potential of the second power source line (220) being lower than that of the first power
source line (230); first and second protection circuits (lower and upper) that are
electrically connected to the first power source line; and third and fourth protection
circuits (two upper and two lower further to the right in figure 5 that corresponds to the
third and fourth protection circuits that are electrically connected to the second power
source line; the driving circuit being electrically connected to the first power source line
between the first and second protection circuits, and being electrically connected to the
second power source line between the third and fourth protection circuits (see fig. 5).
24. BRegarding claim 24, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; first and second power

source lines (52, 53 and other power lines that are not shown in the figure to supply
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power to the driving circuit) that supplies a power source to the driving circuit, a
potential of the second power source line (220) being lower than that of the first power
source line (230); first and second protection circuits (lower and upper) that are
electrically connected to the first power source line; third and fourth protection circuits
(two upper and two lower further to the right in figure 5 that corresponds to the third and
fourth protection circuits) that are electrically connected to the second power source
line; a first connecting point at which the first protection circuit is electrically connected
to the first power source line; a second connecting point at which the second protection
circuit is electrically connected to the first power source line; a third connecting point at
which the third protection circuit is electrically connected to the second power source
line; a fourth connecting point at which the fourth protection circuit is electrically
connected to the second power source line; a fifth connecting point at which the driving
circuit is electrically connected to the first power source line; and a six connecting point
at which the driving circuit is electrically connected to the second power source line; the
fifth connecting point being positioned between the first and second connecting points,
and the sixth connecting point being positioned between the third and fourth connecting
points (see fig. 5).

25. Regarding claim 27, Lee discloses a first input terminal (230) electrically
connected to the first power source line; and a second input terminal (220) electrically
connected to the second power source line; the first connecting point being positioned
between the first input terminal and the fifth connecting point, and the third connecting

point being positioned between the second input terminal and the six connecting point.
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26. Regarding claim 28, Lee discloses the apparatus is a display device (title).

Claim Rejections - 35 USC § 103
27. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

28. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Lee in view of Ker (US 6,075,686, “Ker”).

29. Regarding claim 9, Lee discloses the buffer circuit arranged between the first
and second wiring lines (as discussed in claim 7); a fourth protection circuit (d41); a fifth
protection circuit (d42); the buffer circuit electrically connected to the first wiring line
between (vii) a fourth connecting portion at which the fourth protection circuit and the
first wiring line are electrically connected and (viii) a fifth connecting portion at which the
first protection circuit and the first wiring line are electrically connected (for powering the
buffer); the buffer circuit electrically connected to the second wiring line between (ix) a
sixth connecting portion at which the fifth protection circuit and the second wiring line
are electrically connected and (x) a seventh connecting portion at which the second
protection circuit and the second wiring line are electrically connected (for powering the
buffer circuit). Lee does not explicitly disclose each of the buffer circuit protected by the
fourth and fifth protection circuits. Ker discloses in figure 5 that buffer circuits (48 and

50) connect to a high potential line (38 and 42) and a low potential line (40 and 44) and
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arranged from one end to the other end, wherein each of the buffer circuits are
protected by ESD protection circuit (Dp1, Dn1). It would have been obvious to one of
ordinary skill in the art at the time of the invention was made to modify the display
device of Lee and utilize protection circuits, as taught by Ker, in order to protect each of
the buffer circuit against ESD pulses at the signal input.

30. Regarding claim 10, Lee discloses wring line (450) including the buffer circuit,
wherein the buffer circuit includes a first NOT circuit to which the first power is input and
a second NOT circuit electrically connects to the first NOT circuit in series. Lee also
discloses a sixth protection circuit (d45) and a seventh protection circuit (d46). Lee
does not explicitly disclose the sixth protection circuit connected to the first wiring line
between a connecting portion of the first NOT circuit and the first wiring line and a
connecting portion of the second NOT circuit and the first wiring line; and the seventh
protection circuit connected to the second wiring line between a connecting portion of
the first NOT circuit and the second wiring line and a connecting portion of the second
NOT circuit and the second power source wiring line. Ker discloses in figure 7 that sixth
and second protection circuits (Mp4 and Mn4) connect between first and second buffer
circuits (48 and 50) to protect the buffer circuits against ESD pulses. It would have
been obvious to one of ordinary skill in the art at the time of the invention was made to
modify the display device of Lee and utilize protection circuits, as taught by Ker, in order

to protect each of the buffer circuit against ESD pulses.
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31. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in
view of Cooperman et al. (US 5,329,185, “Cooperman’”).

32. Lee discloses in figure 11 that the buffer circuit including a first NOT circuit to
which the first power is input (power supply as discussed in claim 7) and a second NOT
circuit electrically connected to the first NOT circuit in series. Lee does not explicitly
disclose each of the first and second NOT circuits consisting of complementary type
transistor; and a channel width of the transistor of the second NOT circuit being larger
than a channel width of the transistor of the first NOT circuit. Cooperman discloses
each of first and second NOT circuits consisting of a complementary type transistor (see
fig. 1); and channel width of transistor of the first transistor being larger than a channel
width of the transistor of the second NOT circuit. Cooperman discloses that increasing
the width of the channel transistor of the buffer will increase operating speed (abstract).
It would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify Lee LCD and utilize speed control by increasing a channel width of

the transistor, as taught by Cooperman, in order to increase speed operation (abstract).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (671)270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the

examiner by telephone are unsuccessful, the examiner’s supervisor, Rexford Barnie can
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be reached on 571-272-7492. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

/Tien Mai/

Examiner, Art Unit 2836

0/26/2012

/Rexford N BARNIE/
Supervisory Patent Examiner, Art Unit 2836
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(1) LIEN MAI. (3)Rexford Barnie.
(2) David Zibelli. 4
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X Personal [copy given to: [] applicant  [] applicant’s representative]
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Substance of Interview
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reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant presented amended claims and also arqued that Lee does not disclose the limitations of claim 17; however,
no agreement was reached.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.
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/Rexford N BARNIE/
Supervisory Patent Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20121017
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Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

—An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims
in the application:
1. (Currently Amended) A display device, comprising:
a semieenduetorscanning line driving circuit;
a wiring-power supply line electrically connected to the semicondustor
scanning line driving circuit;
an input terminal electrically connected to the wiring-power supply line to
supply power; and
a first protection circuit and a second protection circuit that are electrically

connected to the wiring-power supply line to protect the semiconductor-scanning line driving

circuit;

the first protection circuit being electrically connected to the wiring-power
supply line between (i) a first connecting portion at which the semicondueter-scanning line
driving circuit and the wiring-power supply line are electrically connected and (ii) the input
terminal; and

the semieonduetor-scanning line driving circuit being electrically connected to
the wiring-power supply line between (iii) a second connecting portion at which the first
protection circuit and the wiring-power supply line are electrically connected and (iv) a third
connecting portion at which the second protection circuit and the wiring-power supply line
are electrically connected.

2. (Currently Amended) The display device as set forth in claim 1, further

comprising:

a plurality of semicenduetor-scanning line driving circuits being electrically

connected to the wiring-power supply line; and
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a third protection circuit being electrically connected to the wiring-power

supply line to protect the plurality of semicenduetorscanning line driving circuits, the third

protection circuit being connected to the wiritag-power supply line between at least one set of

connecting portions of two consecutive semicondueter-scanning line driving circuits of the

plurality of semiceondueter-scanning line driving circuits and the wiring-power supply line.

3. (Currently Amended) The display device as set forth in claim 1, the wiring
power supply line being at least one of a low potential power source wiring line or a high
potential power source wiring line supplying a power source potential to the semiconducter

scanning line driving circuit.

4. (Canceled)
5. (Currently Amended) The display device as set forth in claim 1, further
comprising:
a substrate;

the semiconduetor-scanning line driving circuit being arranged on the

substrate;

the wiring-power supply line being formed over first and second corner
portions of the substrate so as to follow a periphery of the substrate;

the first protection circuit being arranged in the first corner portion of the
substrate; and

the second protection circuit being arranged in the second corner portion of the

substrate.

6. (Original) An electronic device provided with the display device as set forth
in claim 1.

7. (Currently Amended) A semiconductor device, comprising;:
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a first siring-power supply line electrically connected to a first terminal
portion to which a first power is supplied;

a second wiring-power supply line electrically connected to a second terminal
portion to which a second power is supplied;

a semieonduetorscanning line driving circuit electrically connected to the first
wiring-power supply line and the second wiring-power supply line;

a first protection circuit being electrically connected to the first wiring-power

supply line to protect the senrieenduetor-scanning line driving circuit, the first protection

circuit being electrically connected to the first wrirg-power supply line between (i) a first

connecting portion at which the semicondueter-scanning line driving circuit and the first

wirirg-power supply line are electrically connected and (ii) the first terminal portion;
a second protection circuit being electrically connected to the second wiring

power supply line to protect the semicenduetor-scanning line driving circuit, the second

protection circuit being electrically connected to the second wirire-power supply line
between (iii) a second connecting portion at which the semiconduetor-scanning line driving
circuit and the second wiring-power supply line are electrically connected and (iv) the second
terminal portion; and

a buffer circuit being electrically connected to the first wiring-power supply

line between (v) the first connecting portion at which the semicenduetor-scanning line driving

circuit and the first wiring-power supply line are electrically connected and (vi) the first
terminal portion.
8. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising;:
a plurality of semiconduetorscanning line driving circuits being electrically

connected to the wiring-power supply line; and

-4-

Page 209 of 520




Application No. 12/436,335

a third protection circuit being electrically connected to the first wiring-power

supply line to protect the plurality of semiconduetor-scanning line driving circuits, the third

protection circuit being electrically connected to the first wiring-power supply line between

adjacent sets of connecting portions of the semiconduetor-scanning line driving circuits of the

plurality of semieendueter-scanning line driving circuits and the first wiring-power supply
line to protect the plurality of semicenduetor-scanning line driving circuits.

9. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising;:

a second power seuree-wirtngsupply line branched from a low potential power
source wiring;

the buffer circuit being arranged between the first and second wiring-power
supply lines;

a fourth protection circuit being electrically connected to the first wising
power supply line to protect the semicondueter-scanning line driving circuit and the buffer
circuit;

a fifth protection circuit being electrically connected to the second wiring

power supply line to protect the semieendueter-scanning line driving circuit and the buffer

circuit;

the buffer circuit being electrically connected to the first siringpower supply
line between (vii) a fourth connecting portion at which the fourth protection circuit and the
first sviring-power supply line are electrically connected and (viii) a fifth connecting portion
at which the first protection circuit and the first wirirg-power supply line are electrically
connected; and

the buffer circuit being electrically connected to the second wirag-power

supply line between (ix)a sixth connecting portion at which the fifth protection circuit and the
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second wiripg-power supply line are electrically connected and (x) a seventh connecting
portion at which the second protection circuit and the second wirirg-power supply line are
electrically connected.

10. (Currently Amended) The semiconductor device as set forth in claim 9,
further comprising:

the buffer circuit including a first NOT circuit to which the first power is input
and a second NOT circuit electrically connected to the first NOT circuit in series;

a sixth protection circuit being electrically connected to the first wiring-power
supply line to protect the buffer circuit, the sixth protection circuit being electrically
connected to the first wiring-power supply line between (xi) an eighth connecting portion at
which the first NOT circuit and the first wisirg-power supply line are electrically connected
and (xii) a ninth connecting portion at which the second NOT circuit and the first wiring
power supply line are electrically connected; and

a seventh protection circuit being electrically connected to the second wiring
power supply line to protect the buffer circuit, the seventh protection circuit being electrically
connected to the second wiring-power supply line between (xiii) a tenth connecting portion at
which the first NOT circuit and the second wiring-power supply line are electrically
connected and (xiv) an eleventh connecting portion at which the second NOT circuit and the
second wiring-power supply line are electrically connected.

11. (Previously Presented) The semiconductor device as set forth in claim 7,

the buffer circuit including a first NOT circuit to which the first power is input
and a second NOT circuit electrically connected to the first NOT circuit in series;

each of the first and second NOT circuits consisting of a complementary-type

transistor; and
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a channel width of the transistor of the second NOT circuit being larger than a
channel width of the transistor of the first NOT circuit.
12. (Currently Amended) The semiconductor device as set forth in claim 7,
the first wiring-power supply line comprising a high potential power source
wiring line supplying a power source potential to the semicenduetorscanning line driving
circuit; and
the second wiring-power supply line comprising a low potential power source

wiring line supplying a power source potential to the semiconduetorscanning line driving

13. (Canceled)
14. (Currently Amended) The semiconductor device as set forth in claim 7,
further comprising:

a substrate on which the semicondueter-scanning line driving circuit is

arranged;
the wiring-power supply lines being formed over first and second corner
portions of the substrate so as to follow a periphery of the substrate;
the first protection circuit being arranged in the first corner portion of the
substrate; and
the second protection circuit being arranged in the second comer portion of the
substrate.
15. (Original) A display device provided with the semiconductor device as set
forth in claim 7.
16. (Previously Presented) An electronic device provided with the semiconductor
device as set forth in claim 7.

17. (Previously Presented) A display device, comprising:
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a scanning line;
a data line;

a pixel arranged corresponding to an intersection of the scanning line and the

data line;
a driving circuit that outputs a driving signal to the pixel,
a power source line that supplies a power source to the driving circuit; and
first and second protection circuits that are electrically connected to the power
source line;

the driving circuit being electrically connected to the power source line

between the first and second protection circuits.
18. (Previously Presented) A display device, comprising:

a scanning line;

a data line;

a pixel arranged corresponding to an intersection of the scanning line and the
data line;

a driving circuit that outputs a driving signal to the pixel;

a power source line that supplies a power source to the driving circuit;

first and second protection circuits that are electrically connected to the power
source line;

a first connecting point at which the first protection circuit is electrically
connected to the power source line;

a second connecting point at which the second protection circuit is electrically
connected to the power source line; and

a third connecting point at which the driving circuit is electrically connected to

the power source line;
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the third connecting point being positioned between the first and second

connecting points.

19.

comprising:

20.

comprising:

21.

comprising:

(Previously Presented) The display device as set forth in claim 17, further

a region in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the region.

(Previously Presented) The display device as set forth in claim 18, further

a region in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the region.

(Previously Presented) The display device as set forth in claim 18, further

an input terminal that is electrically connected to the power source line;

the first connecting point being positioned between the input terminal and the

third connecting point.

22.

(Previously Presented) An electronic device provided with the display device

as set forth in claim 18.

23.

data line;

(Previously Presented) A display device, comprising:
a scanning line;
a data line;

a pixel arranged corresponding to an intersection of the scanning line and the

a driving circuit that outputs a driving signal to the pixel;
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first and second power source lines that supply a power source to the driving
circuit, a potential of the second power source line being lower than that of the first power
source line;

first and second protection circuits that are electrically connected to the first
power source line; and

third and fourth protection circuits that are electrically connected to the second
power source line;

the driving circuit being electrically connected to the first power source line
between the first and second protection circuits, and being electrically connected to the
second power source line between the third and fourth protection circuits.

24. (Previously Presented) A display device, comprising:

a scanning line;

a data line;

a pixel arranged corresponding to an intersection of the scanning line and the
data line;

a driving circuit that outputs a driving signal to the pixel;

first and second power source lines that supply a power source to the driving
circuit, a potential of the second power source line being lower than that of the first power
source line;

first and second protection circuits that are electrically connected to the first
power source line;

third and fourth protection circuits that are electrically connected to the second
power source line;

a first connecting point at which the first protection circuit is electrically

connected to the first power source line;

-10-
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a second connecting point at which the second protection circuit is electrically
connected to the first power source line;
a third connecting point at which the third protection circuit is electrically
connected to the second power source line;
a fourth connecting point at which the fourth protection circuit is electrically
connected to the second power source line;
a fifth connecting point at which the driving circuit is electrically connected to
the first power source line; and
a sixth connecting point at which the driving circuit is electrically connected to
the second power source line;
the fifth connecting point being positioned between the first and second
connecting points, and the sixth connecting point being positioned between the third and
fourth connecting points.
25. (Previously Presented) The display device as set forth in claim 23, further
comprising:
aregion in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the region.
26. (Previously Presented) The display device as set forth in claim 24, further
comprising:
aregion in which a plurality of the pixels are arranged;
the driving circuit being positioned outside of the region.
27. (Previously Presented) The display device as set forth in claim 24, further
comprising:
a first input terminal that is electrically connected to the first power source

line; and

-11-
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a second input terminal that is electrically connected to the second power
source line;
the first connecting point being positioned between the first input terminal and
the fifth connecting point, and the third connecting point being positioned between the second
input terminal and the sixth connecting point.
28. (Previously Presented) An electronic device provided with the display device

as set forth in claim 24.

-12-
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REMARKS

Claims 1-3, 5-12 and 14-28 are pending in this application. By this Amendment, 1-3,
5,7-10, 12 and 14 are amended. No new matter is added. Reconsideration of the rejections
is requested based on the amendments and the following remarks.

On October 16, 2012 a personal interview was conducted with Examiner Mai and
Supervisory Patent Examiner Barnie. The Examiners are thanked for the courtesies extended
to Applicant's representative. The substance of the interview is incorporated into the
following remarks.

1. The Pending Claims Define Patentable Subject Matter

The Office Action rejects claims 1-3, 5-8, 12 and 14-28 under 35 U.S.C. §102(b) over
Lee (U.S. Pat. No. 5,936,687) and rejects claims 9 and 10 under 35 U.S.C. §103(a) over Lee
in view of Ker (U.S. Pat. No. 6,075,686). These rejections are respectfully traversed.

Regarding independent claims 1 and 7, the Office Action asserts that Lee discloses all
of the recited eléments. Regarding claim 1, and as similarly recited in claim 7, Lee does not
disclose "a first protection circuit and a second protection circuit that are electrically
connected to the power supply line to protect the scanning line driving circuit; the first
protection circuit being electrically connected to the power supply line between (i) a first
connecting portion at which the scanning line driving circuit and the power supply line are
electrically connected and (ii) the input terminal; and the scanning line driving circuit being
electrically connected to the power supply line between (iii) a second connecting portion at
which the first protection circuit and the power supply line are electrically connected and (iv)
a third connecting portion at which the second protectioﬂ circuit and the power supply line
are electrically connected" as recited in claim 1. Ker does not solve the deﬁciepcies of Lee.

In particular, Lee does not disclose a first protection circuit and a second protection

circuit that are electrically connected to the power supply line to protect the scanning line

-13-
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driving circuit. In Lee, the element corresponding to the scanning line driving circuit is
driving element 70. Lee does not have first and second protection circuits that protect the
scanning line driving circuit. Further, Lee does not disclose the first protection circuit being
electrically connected to the power supply line between (i) a first connecting portion at which
the scanning line driving circuit and the power supply line are electrically connected and (ii)
the input terminal; or the scanning line driving circuit being electrically connected to the
power supply line between (iii) a second connecting portion at which the first protection
circuit and the power supply line are electrically connected and (iv) a third connecting portion
at which the second protection circuit and the power supply line are electrically connected.

Lee does not disclose any power supply lines connected to the driving circuit 70 (the
scanning line driving circuit) much less the first protection circuit being electrically
connected to the power supply line between (i) a first connecting portion at which the
scanning line driving circuit and the power supply line are electrically connected and (ii) the
input terminal; the scanning line driving circuit being electrically connected to the power
supply line between (iii) a second connecting portion at which the first protection circuit and
the power supply line are electrically connected and (iv) a third connecting portion at which
the second protection circuit and the power supply line are electrically connected.

During the interview, Examiner Mai asserted that the driving element 70 of Lee
would inherently have a power supply to receive power. The Examiner further asserted that
the inherent power supply connected to the driving element 70 of Lee could be a common
power supply supplying power to the pads 220, 230 and driving element 70 of Lee, and that
such an interpretation could read on the claims of the present application. Applicant's
representative first pointed out that even if the driving element 70 of Lee did have a power
supply, there is no disclosure of any first and second protection circuits that protect the

driving circuit, or the first protection circuit being electrically connected to the power supply
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line between (i) a first connecting portion at which the scanning line driving circuit and the
power supply line are electrically connected and (ii) the input terminal; the scanning line
driving circuit being electrically connected to the power supply line between (iii) a second
connecting portion at which the first protection circuit and the power supply line are
electrically connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are electrically connected, as recited in independent claim 1
and similarly recited in independent claim 7.

Applicant's representative further pointed out during the interview that lines 52 and 53
are not power supply lines, but are shorting lines connected to the diodes, which are used to
dissipate the electrostatic charges. While the specification of Lee indicates that voltages of
0V and 10V may be applied to the pads 220 and 230, Lee indicates that such is done as a

method for testing display quality of an LCD before assembling the substrate for an LCD.

See col. 4, lines 19-24. Thus, once the LCD is assembled, the pads will not be supplied with
power, as such would cause the shorting lines 52 and 53 to not function as shorting lines for
the needed ESD protection. Thus, the shorting lines 52 and 53 are not power supply lines as
asserted by the Examiner. That they may be incidentally disclosed as useful for testing the
LCD by applying power prior to assembly to test for disconnection of the data line does not
make 52 and 53 power supply lines.

Further, one or ordinary skill in the art would not have been motivated to modify Lee
to use a common power supply to supply power to the driving element 70 and the shorting
lines 52 and 53 as asserted by the Examiner. As pointed out above, the shorting lines 52 and
53 are used to dissipate electrostatic discharge from the pixels, and thus are shorted or
grounded, and do not receive power. Accordingly, one of ordinary skill, if modifying Lee to
connect a power supply to driving element 70, would not also connect the power supply to

the pads 220, 230 and hence to the shorting lines, because applying power to the shorting
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lines would cause them not to function for their intended purpose of shorting and dissipating
the electrostatic charges.

Moreover, even if one of ordinary skill were to modify Lee as suggested by the
Examiner during the interview to connect a power supply to the driving element 70 and the
pads 220, 230 of Lee (which one of ordinary skill would not be motivated to do), such would
still not result in structure to read on the claims of the present application. Regarding claims
1 and 7, even with the Examiner's suggested modification of Lee, Lee would still not
disclose: 1) a first protection circuit and a second protection circuit that are electrically
connected to the power supply line to protect the scanning line driving circuit; 2) the first
protection circuit being electrically connected to the power supply line between (i) a first
connecting portion at which the scanning line driving circuit and the power supply line are
electrically connected and (ii) the input terminal; or 3) the scanning line driving circuit being
electrically connected to the power supply line between (iii) a second connecting pdrtion at
which the first protection circuit and the power supply line are electrically connected and (iv)
a third connecting portion at which the second protection circuit and the power supply line
are electrically connected, as recited in independent claim 1 and similarly recited in
independent claim 7.

Regarding feature 1), Lee as modified by the Examiner's suggestion would not
disclose this feature because the power supply as suggested by the Examiner would be
connected directly to both the pads 220, 230 and to the driving element 70. The direct
connection to the driving element 70 would not provide a "first protection circuit and a
second protection circuit that are electrically connected to the power supply line to protect the
scanning line driving circuit" but would instead provide protection circuits connected to the

data lines 30 to protect the pixel circuits.
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Regarding feature 2), Lee as modified by the Examiner's suggestion would not
disclose this feature because the power supply would be connected directly to the driving
element 70, and thus would not include "the first protection circuit being electrically
connected to the power supply line between (i) a first connecting portion at which the
scanning line driving circuit and the power supply line are electrically connected and (ii) the
input terminal.”

Regarding feature 3), Lee as modified by the Examiner's suggestion would not
disclose this feature because the power supply would be directly connected to the driving
element 70, and thus would not include "the scanning line driving circuit being electrically
connected to the power supply line between (iii) a second connecting portion at which the
first protection circuit and the power supply line are electrically connected and (iv) a third
connecting portion at which the second protection circuit and the power supply line are
electrically connected."

For at least the above reasons, independent claims 1 and 7, and all claims dependent
therefrom, are not anticipated by Lee. Claims 9 and 10 would not have been obvious over
Lee in view of Ker due to their dependence from claim 7, and because Ker does not solve the
deficiencies of Lee.

Regarding independent claim 17, the applied references do not disclose at least "the
driving circuit being electrically connected to the power source line between the first and
second protection circuits." Even if Lee had a power supply connected to the driving circuit
70, Lee has no disclosure that it would be other than directly connected to the driving circuit
70, and does not disclose at least "the driving circuit being electrically connected to the
power source line between the first and second protection circuits.”

Regarding independent claim 18, the applied references do not disclose at least "a first

connecting point at which the first protection circuit is electrically connected to the power
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source line; a second connecting point at which the second protection circuit is electrically
connected to the power source line; and a third connecting point at which the driving circuit
is electrically connected to the power source line; the third connecting point being positioned
between the first and second connecting points.

Regarding independent claim 23, the applied references do not disclose at least "first
and second power source lines that supply a power source to the driving circuit, a potential of
the second power source line being lower than that of the first power source line; first and
second protection circuits that are electrically connected to the first power source line; and
third and fourth protection circuits that are electrically connected to the second power source
line; the driving circuit being electrically connected to the first power source line between the
first and second protection circuits, and being electrically connected to the second power
source line between the third and fourth protection circuits.

Regarding independent claim 24, the applied references do not disclose at least "a
driving circuit that outputs a driving signal to the pixel; first and second power source lines
that supply a power source to the driving circuit, a potential of the second power source line
being lower than that of the first power source line; first and second protection circuits that
are electrically connected to the first power source line; third and fourth protection circuits
that are electrically connected to the second power source line; a first connecting point at
which the first protection circuit is electrically connected to the first power source line; a
second connecting point at which the second protection circuit is electrically connected to the
first power source line; a third connecting point at which the third protection circuit is
electrically connected to the second power source line; a fourth connecting point at which the
fourth protection circuit is electrically connected to the second power source line; a fifth
connecting point at which the driving circuit is electrically connected to the first power

source line; and a sixth connecting point at which the driving circuit is electrically connected
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to the second power source line; the fifth connecting point being positioned between the first
and second connecting points, and the sixth connecting poin‘t being positioned between the
third and fourth connecting points."

For at least the above reasons, independent claims 17, 18, 23 and 24, and all claims
dependent therefrom, are not anticipated by Lee. Withdrawal of the rejection is requested.

2. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance are earnestly
solicited.

Should the Examiner believe that anything further would be desirable in order to
place this application in even better condition for allowance, the Examiner is invited to

contact the undersigned at the telephone number set forth below.

Respectfully submitted,
James A. Oliff
Registration No. 27,075

David J. Zibelli
Registration No. 36,394

JAO:DJZ/kjb

Attachment:
Petition for Extension of Time

Date: November 27, 2012

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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DETAILED ACTION
1. Applicant's response of 11/27/2012 has been entered and considered. Upon

entering amendment, claims 1-3, 5, 7-10, 12 and 14 have been amended.

Drawings
2. Figure 11 should be designated by a legend such as --Prior Art-- because only
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid
abandonment of the application. The replacement sheet(s) should be labeled
“‘Replacement Sheet” in the page header (as per 37 CFR 1.84(c)) so as not to obstruct
any portion of the drawing figures. If the changes are not accepted by the examiner, the
applicant will be notified and informed of any required corrective action in the next Office

action. The objection to the drawings will not be held in abeyance.

Claim Rejections - 35USC § 112
3. The following is a quotation of 35 U.S.C. 112(b):
(B) CONCLUSION.—The specification shall conclude with one or more claims
particularly pointing out and distinctly claiming the subject matter which the inventor or a
joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.

4. Claim 9 is rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the
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subject matter which the inventor or a joint inventor, or for pre-AlA the applicant regards
as the invention. It is not understood what is meant by “the second power supply line”
in lines 5-6. It is not clear which second power supply line applicant prefers to since

both claims 7 and 9 recites “a second power supply line”.

Response to Arguments
5. Applicant's arguments filed 11/27/2012 have been fully considered. Some of the
arguments are now moot in view of new ground(s) rejection and the other arguments
have been found non-convincing for reasons discussed below.
6. Applicant argues that Lee does not disclose the driving circuit being electrically
connected to the power source line between the first and second protection circuits.
The Examiner respectfully disagrees because
a. the driving circuit must connect to the power source to supply to internal
circuit elements otherwise the driving circuit does not operate. Such connection
can be found in Applicant Admitted Prior Art (fig. 11).
b. As shown in the below figure the driving circuit (70) is in between the first
and second protection circuits
7. As to argument to claims 18, 23 and 24, Applicant's arguments fail to comply with
37 CFR 1.111(b) because they amount to a general allegation that the claims define a
patentable invention without specifically pointing out how the language of the claims

patentably distinguishes them from the references.
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Claim Rejections - 35 USC § 102
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

9. Claims 1, 3, 5 and 6 are rejected under 35 U.S.C. 102(a or b) as being
anticipated by Applicant Admitted Prior Art (AAPA).

10. Regarding claim 1, AAPA discloses a semiconductor device, the apparatus (fig.
11) comprising: a scanning line driving circuit (801); a power supply line (750 and 751)
electrically connected to the scanning line driving circuit; an input terminal (651)
electrically connected to the power supply line to supply power; and a first protection
circuit (ESD2) and a second protection circuit (ESD1) that are electrically connected to
the power supply line to protect the scanning line driving circuit; the first protection
circuit being electrically connected to the power line between (i) a first connecting
portion (right side of the scanning line driving circuit) at which the scanning line driving
circuit and the power supply line are electrically connected and (ii) the input terminal
(651); and the scanning line driving circuit being electrically connected to the power
supply line between (iii) a second connecting portion (right side of the scanning line
driving circuit) at which the first protection circuit and the power supply line are

electrically connected and (iv) a third connecting portion (left side of the scanning line
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driving circuit) at which the second protection circuit and the power supply line are
electrically connected.

11. Regarding claim 3, AAPA discloses the power supply line being low and high
potential power sources supplying a power source potential to the scanning line driving
circuit (see para. [0007]).

12.  Regarding claim 5, AAPA discloses a substrate (see para. [0006]), the scanning
line driving circuit being arranged on the substrate; the power supply line being formed
over first and second corner portions of the substrate so as to follow a periphery of the
substrate; the first protection circuit being arranged in the first corner portion of the
substrate; and the second protection circuit being arranged in the second corner portion
of the substrate (see fig. 11).

13. Regarding claim 6, AAPA discloses the semiconductor device being display

device.

14.  Claims 17-28 are rejected under 35 U.S.C. 102(b) as being anticipated by Lee
(US 5,936,687, “Lee”).

15. Regarding claim 17, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; a power source line (52, 53

and other power lines that are not shown in the figure to supply power to the driving
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circuit) that supplies a power source to the driving circuit; and first and second
protection circuits that are electrically connected to the power source line; the driving
circuit being electrically connected to the power source line between the first and

second protection circuits.
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16. Regarding claim 18, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; a power source line (52, 53
and other power lines that are not shown in the figure to supply power to the driving
circuit) that supplies a power source to the driving circuit; and first and second
protection circuits that are electrically connected to the power source line; a first

connecting point at which the first protection circuit is electrically connected to the power
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source line; a second connecting point at which the second protection circuit is
electrically connected to the power source line; and a third connecting point at which the
driving circuit is electrically connected to the power source line; the third connecting
point being positioned between the first and second connecting points.

17.  Regarding claims 19, 20, 25 and 26, Lee discloses a region in which a plurality
of the pixels arranged; the driving circuit being positioned outside of the region (see
figure 5).

18. Regarding claim 21, Lee discloses an input terminal (220 and 230) electrically
connected to the power source line; the first connecting point positioned between the
input terminal and the third connecting point.

19. Regarding claim 22, Lee discloses the apparatus is a display device (title).

20. Regarding claim 23, Lee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; first and second power
source lines (52, 53 and other power lines that are not shown in the figure to supply
power to the driving circuit) that supplies a power source to the driving circuit, a
potential of the second power source line (220) being lower than that of the first power
source line (230); first and second protection circuits (lower and upper) that are
electrically connected to the first power source line; and third and fourth protection

circuits (two upper and two lower further to the right in figure 5 that corresponds to the
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third and fourth protection circuits that are electrically connected to the second power
source line; the driving circuit being electrically connected to the first power source line
between the first and second protection circuits, and being electrically connected to the
second power source line between the third and fourth protection circuits (see fig. 5).

21. Regarding claim 24, lLee discloses a liquid crystal display having an
electrostatic discharge (ESD) protection, the apparatus (figs. 5, 6 and also see
reproduced figure above) comprising: a scanning line (20); a data line (30); a pixel
arranged corresponding to an intersection of the scanning line and the data line; a
driving circuit (70) that outputs a driving signal to the pixel; first and second power
source lines (52, 53 and other power lines that are not shown in the figure to supply
power to the driving circuit) that supplies a power source to the driving circuit, a
potential of the second power source line (220) being lower than that of the first power
source line (230); first and second protection circuits (lower and upper) that are
electrically connected to the first power source line; third and fourth protection circuits
(two upper and two lower further to the right in figure 5 that corresponds to the third and
fourth protection circuits) that are electrically connected to the second power source
line; a first connecting point at which the first protection circuit is electrically connected
to the first power source line; a second connecting point at which the second protection
circuit is electrically connected to the first power source line; a third connecting point at
which the third protection circuit is electrically connected to the second power source
line; a fourth connecting point at which the fourth protection circuit is electrically

connected to the second power source line; a fifth connecting point at which the driving
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circuit is electrically connected to the first power source line; and a six connecting point
at which the driving circuit is electrically connected to the second power source line; the
fifth connecting point being positioned between the first and second connecting points,
and the sixth connecting point being positioned between the third and fourth connecting
points (see fig. 5).

22. Regarding claim 27, Lee discloses a first input terminal (230) electrically
connected to the first power source line; and a second input terminal (220) electrically
connected to the second power source line; the first connecting point being positioned
between the first input terminal and the fifth connecting point, and the third connecting
point being positioned between the second input terminal and the six connecting point.

23. Regarding claim 28, Lee discloses the apparatus is a display device (title).

Claim Rejections - 35 USC § 103
24.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

25. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in
view of Kitagawa (US 2004/0141269, "Kitagawa").
AAPA discloses a plurality of scanning line driving circuit (801-1 - 801-480) being

electrically connected to the power supply line.
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AAPA does not explicitly disclose a third protection circuit connected between at
least one set of connection portion of two consecutive scanning line driving circuits.
Kitagawa discloses a protection circuit (29 together with ESD protection circuits 311-315
and diodes 32, 34 and 35) being connected to power supply line (VDD1-VDD3 and
GND1-GND3) to protect plurality of protected circuits (23-25), the protection circuit
being connected to the power supply line between at least one set of connecting
portions of two consecutive protected circuits and the power supply line. Kitagawa
illustrates that the ESD surge voltage can occur in any line, i.e., 1/O signal, high voltage
supply line, or low voltage supply line. Kitagawa solution would bring the circuit of
AAPA robust since the ESD surge voltage can occurs in any line and all the scanning
line driving circuits should be protected against ESD pulses. It would have been
obvious to one of ordinary skill in the art at the time of the invention was made to modify
the semiconductor device of AAPA and utilize the teaching of Kitagawa because the
ESD surge voltage can occurs in any line and all the scanning line driving circuits

should be protected against ESD pulses.

26. Claims 7, 12 and 14-16 are rejected under 35 U.S.C. 103(a) as being
unpatentable over AAPA in view of Lee.

27. Regarding claim 7, AAPA discloses semiconductor device, the apparatus (fig.
11) comprising: a first power supply line (751) electrically connected to a first terminal
portion (651) to which a first power is supplied; a second power supply line (750)

electrically connected to a second terminal portion (650) to which a second power is
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supplied; a scanning line driving circuit (801-1 — 801-480) electrically connected to the
first power supply line and the second power supply line; a first protection circuit
(ESD2) being electrically connected to the first power supply line to protect the scanning
line driving circuit, the first protection circuit being electrically connected to the first
power supply line between (i) a first connecting portion at which the scanning line
driving circuit and the first power supply line are electrically connected and (ii) the first
terminal portion; and a second protection circuit (ESD1) being electrically connected to
the second power supply line to protect the scanning line driving circuit, the second
protection circuit being electrically connected to the second power supply line between
(iii) a second connecting portion at which the scanning line driving circuit and the
second power supply line are electrically connected and (iv) the second terminal
portion.

AAPA does not explicitly disclose a buffer circuit. Lee discloses a buffer circuit
connected to data signal to boost the signal (see fig. 11), the buffer circuit inherently
electrically connected to a first power supply line to fulfill its function, as evidenced by
Hatzilambrou et al. (US 6,801,416). Hatzilambrou discloses a semiconductor structure
level of an inverter circuit (510 and 520) including output/input terminals and connected
to a high potential line (Vdd), a low potential line (Vss), wherein the inverter circuit
outputs high when it receives logic low and via versa (also see

hitp://en.wikipedia.org/wiki/inverier (logic gate)).

As to the buffer circuit connected between a first connecting portion at which the

scanning line driving circuit and the first power supply line are electrically connected and
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the first terminal portion, this is viewed to be chosen a location for electrical connection
which is dependent upon convenient location and/or design requirements. It would
have been obvious to one of ordinary skill in the art at the time of the invention was
made to connect the buffer circuit, as described above, because choosing a location for
such connection is dependent upon convenient location and/or design requirements.

It would have been obvious to one of ordinary skill in the art at the time of the
invention was made to connect the buffer circuit in order to boost the signal.
28. Regarding claim 12, AAPA discloses the first power supply line comprising a
high potential power source wiring line supplying a power source potential to the
scanning line driving circuit; and the second power supply line comprising a low
potential power source wiring line supplying a power source potential to the scanning
line driving circuit.
29. Regarding claim 14, AAPA discloses a substrate on which the scanning line
driving circuit is arranged; the power supply lines being formed over first and second
corner portions of the substrate so as to follow a periphery of the substrate; the first
protection circuit being arranged in the first corner portion of the substrate; and the
second protection circuit being arranged in the second corner portion of the substrate.
30. Regarding claim 15, AAPA discloses the semiconductor device being a display
device.
31. Regarding claim 16, AAPA discloses the semiconductor device being an

electronic device.
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32. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in
view of Lee and further in view of Kitagawa.

AAPA discloses a plurality of scanning line driving circuits (801-1 - 801-480)
being electrically connected to the power supply line.

AAPA does not explicitly disclose a third protection circuit connected between at
least one set of connection portion of two consecutive scanning line driving circuits.
Kitagawa discloses a protection circuit (29 together with ESD protection circuits 311-315
and diodes 32, 34 and 35) being connected to power supply line (VDD1-VDD3 and
GND1-GND3) to protect plurality of protected circuits (23-25), the protection circuit
being connected to the power supply line between at least one set of connecting
portions of two consecutive protected circuits and the power supply line. Kitagawa
illustrates that the ESD surge voltage can occur in any line, i.e., 1/0O signal, high voltage
supply line, or low voltage supply line. Kitagawa solution would bring the circuit of
AAPA robust since the ESD surge voltage can occurs in any line and all the scanning
line driving circuits should be protected against ESD pulses. It would have been
obvious to one of ordinary skill in the art at the time of the invention was made to modify
the semiconductor device of AAPA and utilize the teaching of Kitagawa because the
ESD surge voltage can occurs in any line and all the scanning line driving circuits

should be protected against ESD pulses.

33. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in

view of Lee, and further in view of Cooperman et al. (US 5,329,185, “Cooperman”).
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Lee discloses in figure 11 that the buffer circuit including a first NOT circuit to
which the first power is input (power supply as discussed in claim 7) and a second NOT
circuit electrically connected to the first NOT circuit in series. Lee does not explicitly
disclose each of the first and second NOT circuits consisting of complementary type
transistor; and a channel width of the transistor of the second NOT circuit being larger
than a channel width of the transistor of the first NOT circuit. Cooperman discloses
each of first and second NOT circuits consisting of a complementary type transistor (see
fig. 1); and channel width of transistor of the first transistor being larger than a channel
width of the transistor of the second NOT circuit. Cooperman discloses that increasing
the width of the channel transistor of the buffer will increase operating speed (abstract).
It would have been obvious to one of ordinary skill in the art at the time of the invention
was made to modify the system of AAPA in view of Lee and utilize speed control by
increasing a channel width of the transistor, as taught by Cooperman, in order to

increase speed operation (abstract).

Allowable Subject Matter
34. Claims 9 and 10 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of
the base claim and any intervening claims.
35. Regarding claim 9, the prior art of record does not fairly suggest the combination

of features set forth in the Applicant’s claims. The references do not appear to suggest
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the feature fourth and fifth protection circuits, and the buffer circuit, in combination with

the other features of Applicant’s independent claim.

Conclusion

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the

examiner by telephone are unsuccessful, the examiner’s supervisor, Rexford Barnie can
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be reached on 571-272-7492. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

/Tien Mai/

Examiner, Art Unit 2836

01/22/2013

/Rexford N BARNIE/
Supervisory Patent Examiner, Art Unit 2836
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Amendments to the Drawings:

The attached replacement drawing sheet makes changes to Fig.11.

Attachment: Replacement Sheet
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Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims
in the application:
1. (Currently Amended) A display device, comprising:
a scanning line driving circuit;
a power supply line electrically-connected to the scanning line driving circuit,

the power supply line being one of a low potential power supply line and a high potential

power supply line;

an input terminal eleetrieally-connected to the power supply line to supply

power; and

a first protection circuit and a second protection circuit that are eleetrically
connected to the power supply line, to-protect-the-seanning line-driving-eirenit;

the first protection circuit being eleetrically-connected to the power supply line
between (i) a first connecting portion at which the scanning line driving circuit and the power
supply line are elestrieallyconnected and (ii) the input terminal; and

the scanning line driving circuit being eleetrieally»connected to the power
supply line between (iii) a second connecting portion at which the first protection circuit and
the power supply line are eleetrically-connected and (iv) a third connecting portion at which

the second protection circuit and the power supply line are eleetrieally-connected.

2. (Currently Amended) The display device as set forth in claim 1, further
comprising:
a plurality of scanning line driving unit circuits included in the scanning line

driving circuit. the plurality of scanning line driving circuits being eleetrieally-connected to

the power supply line; and
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a third protection circuit being-elestrically-connected to the power supply line

connected-to-the- power-supply-Hne-between_a first scanning line driving unit circuit of the

plurality of scanning line driving unit circuits and a second scanning line driving unit circuit

of the plurality of scanning line driving unit circuits, the first scanning line driving unit circuit

and the second scanning line driving unit circuit being adjacent to each other.-at-least-ene-set

3. (Canceled)

4, (Canceled)

5. (Currently Amended) The display device as set forth in claim 1, further
comprising:
a substrate;substrate,

the scanning line driving circuit being arranged on the substrate; substrate,
the power supply line being formed over first and second corner portions of

the substrate so as to follow a periphery of the substrate; substrate

the first protection circuit being arranged in the first corner portion of the

substrate;-substrate, and

the second protection circuit being arranged in the second corner portion of the
substrate.
6. (Original) An electronic device provided with the display device as set forth
in claim 1.

7-28. (Canceled)

-4-
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REMARKS

Claims 1, 2, 5 and 6 are pending in this applicatioﬁ. By this Amendment, claims 1, 2
and 5 are amended, Fig. 11 is amended, and claims 3, 4, 7-12 and 14-28 are cancelled. No
new matter is added. Reconsideration of the rejections is requested based on the amendments
and the following remarks.

The Office Action indicates that Fig. 11 should be designated by a legend such as --
Prior Art-- because only that which is old is illustrated. Fig. 11 has been amended to add a --
Related Art-- label. Approval is requested.

L The Pending Claims Define Patentable Subject Matter

The Office Action rejects claim 9 under 35 U.S.C. §112, second paragraph. This
rejection is moot since claim 9 is canceled. Withdrawal of the rejection is respectfully
requested.

The Office Action rejects claims 1, 3, 5 and 6 under 35 U.S.C. §102 (a or b) over
Applicants Admitted Prior Art Fig. 11 (AAPA), rejects claims 17-28 under 35 U.S.C. §102(b)
over Lee (U.S. Pat. No. 5,936,687), rejects claim 2 under 35 U.S.C. §103(a) over AAPA in
view of Kitagawa (U.S. Pat. Appl. Publ. No. 2004/0141269), rejects claims 7, 12 and 14-16
under 35 U.S.C. §103(a) over AAPA in view of Lee, rejects claim 8 under 35 U.S.C. §103(a)
over AAPA in view of Lee and Kitagawa, and rejects claim 11 under 35 U.S.C. §103(a) over
AAPA in view of Lee and Cooperman et al. (U.S. Pat. No. 5,329,185). These rejections are
respectfully traversed regarding claims 1, 2, 5 and 6. The rejections are moot regarding
claims 3, 7, 8, 11, 12 and 14-28 which have been cancelled and are being pursued in a
divisional application.

AAPA does not disclose a power supply line connected to the scanning line driving

circuit, the power supply line being one of a low potential power supply line and a high

-5-
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potential power supply line, as recited in claim 1 of the application. Elements 750 and 751 of
AAPA are not "a power supply line being one of a low potential power supply line and a high
potential power supply line" but instead 751 is a high potential power supply line and 751 isa
low potential power supply line as indicated in [0007] of the specification. Further, 750 and
751 are not connected to each other, because they are different potentials. If they did c;)nnect
to each other, they would cause a short circuit and could destroy the scanning line driving
circuit.

For the above reasons, claim 1, and all claims dependent therefrom, are not
anticipated by AAPA. Furthermore, claim 2 would not have been obvious over AAPA in
view of Kitagawa due to its dependence from claim 1, and because Kitagawa does not solve
the above-noted deficiency of AAPA. Withdrawal of the rejection is respectfully requested.
IL. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance are earnestly

solicited.
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Should the Examiner believe that anything further would be desirable in order to
place this application in even better condition for allowance, the Examiner is invited to

contact the undersigned at the telephone number set forth below.

Res§ectfully submitted, _
James A. Oliff E W
Registration No. 27,075

David J. Zibelli
Registration No. 36,394

JAO:DJZ/hs

Attachments:
- Request for Continued Examination
Replacement Sheet

Date: May 16,2013

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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DETAILED ACTION
1. A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
05/16/2013 has been entered. Upon entering amendment, claims 1, 2 and 5 have been

amended; claims 3, 4, 7-12 and 14-28 have been cancelled.

Response to Arguments

2. Applicant's arguments filed 05/16/2013 have been fully considered but they are
not persuasive for the reasons discussed below.

3. Applicant argues that AAPA does not disclose a power supply line connected to
the scanning line driving circuit, the power supply line being one of a low potential
power supply line and a high potential power supply line. The Examiner respectfully
disagrees because AAPA explicitly discloses the scanning line driving circuit connects
to the power supply line such as lines 750 and 751. It is noted that the Applicant
contradicted himself by stating that elements 750 and 751 of AAPA are not a power
supply line being one of a low potential power supply line and a high potential power
supply line but instead 751 is a high potential power supply line and 751 is a low

potential power supply line.
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4. In response to applicant's argument that the references fail to show certain
features of applicant’s invention, it is noted that the features upon which applicant relies
(i.e., the low potential power supply line connects to the high potential power supply
line) are not recited in the rejected claim(s). Although the claims are interpreted in light
of the specification, limitations from the specification are not read into the claims. See
In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993).

5. For the above reason, the rejections are maintained.

Claim Rejections - 35 USC § 102
6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a) the invention was known or used by others in this country, or patented or described in a printed
publication in this or a foreign country, before the invention thereof by the applicant for a patent.

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

7. Claims 1, 5 and 6 are rejected under 35 U.S.C. 102(a or b) as being anticipated
by Applicant Admitted Prior Art (AAPA).

8. Regarding claim 1, AAPA discloses a semiconductor device, the apparatus (fig.
11) comprising: a scanning line driving circuit (801); a power supply line (750 and 751)
connected to the scanning line driving circuit, the power supply line being one of a low
potential supply line (VS) and a high potential supply line (VD); an input terminal (651)

connected to the power supply line to supply power; and a first protection circuit (ESD2)
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and a second protection circuit (ESD1) that are connected to the power supply line, the
first protection circuit being connected to the power supply line between (i) a first
connecting portion (right side of the scanning line driving circuit) at which the scanning
line driving circuit and the power supply line are connected and (ii) the input terminal;
and the scanning line driving circuit being connected to the power supply line between
(iii) a second connecting portion (right side of the scanning line driving circuit) at which
the first protection circuit and the power supply line are connected and (iv) a third
connecting portion (left side of the scanning line driving circuit) at which the second
protection circuit and the power supply line are connected.

9. Regarding claim 5, AAPA discloses a substrate (see para. [0006]), the scanning
line driving circuit being arranged on the substrate, the power supply line being formed
over first and second corner portions of the substrate so as to follow a periphery of the
substrate, the first protection circuit being arranged in the first corner portion of the
substrate, and the second protection circuit being arranged in the second corner portion
of the substrate (see fig. 11).

10. Regarding claim 6, AAPA discloses the semiconductor device being display

device.

Claim Rejections - 35 USC § 103
11.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
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invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

12.  Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA in
view of Kitagawa (US 2004/0141269, “Kitagawa”).

AAPA discloses a plurality of scanning line driving unit circuit (801-1 — 801-480)
being included in the scanning line driving circuit, the plurality of scanning line driving
unit circuits being connected to the power supply line.

AAPA does not explicitly disclose a third protection circuit connected to the
power supply line between a first scanning line driving unit circuit of the plurality of
scanning line driving unit circuits and a second scanning line driving unit circuit of the
plurality of scanning line driving unit circuits, the first scanning line driving unit circuit
and the second scanning line driving unit circuit being adjacent to each other. Kitagawa
discloses a plurality of protection circuits (29 together with ESD protection circuits 311-
315 and diodes 32, 34 and 35) being connected to power supply line (VDD1-VDD3 and
GND1-GNDB) to protect plurality of protected circuits (23-25), the protection circuit (311)
connected between the first protected circuit (23) and the second protected circuit (25),
the first protected circuit and the second protected circuit being adjacent to each other.
Kitagawa illustrates that the ESD surge voltage can occur in any line, i.e., /O signal,
high voltage supply line, or low voltage supply line. Kitagawa solution would bring the
circuit of AAPA robust since the ESD surge voltage can occurs in any line and all the
scanning line driving unit circuits should be protected against ESD pulses. It would
have been obvious to one of ordinary skill in the art at the time of the invention was

made to modify the semiconductor device of AAPA and utilize the teaching of Kitagawa
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because the ESD surge voltage can occurs in any line and all the scanning line driving

unit circuits should be protected against ESD pulses.

Conclusion
13.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action.  Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the date of this final action.
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Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the
examiner by telephone are unsuccessful, the examiner’s supervisor, Rexford Barnie can
be reached on 571-272-7492. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

[Tien Mai/
Examiner, Art Unit 2836

06/12/2013

/Rexford N BARNIE/
Supervisory Patent Examiner, Art Unit 2836
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, -, , 12/436,335 KOBASHI, YUTAKA
Applicant-Initiated Interview Summary i i
Examiner Art Unit
TIEN MAI 2836

All participants (applicant, applicant’s representative, PTO personnel):

(1) ZIEN MAI. @) —.

(2) David Zilbelli. 4)—.
Date of Interview: 27 August 2013.

Type: X Telephonic [ Video Conference
[] Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes [ No.
If Yes, brief description:

Issues Discussed []101 [J112 X102 []103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 1.

Identification of prior art discussed: Aplicant Admitted Prior Art, Kitagawa (US 2004/0141269).

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

During a telephone interview no agreement was reached. Applicant would consider filing reconsideration after final.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

1 Attachment

/Rexford N BARNIE/
Supervisory Patent Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20130827
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. Itis the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

—An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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The Final Rejection asserts that elements 750 and 751 of the AAPA are the power
supply line, that element ESD2 of the AAPA is the first protection circuit, and that element
ESD1 of the AAPA is the second protection circuit. Thesé assertions are traversed for the
reasons discussed below.

Element 750 of the AAPA is a low potential power supply line and element 751 is a
high potential power supply line, as indicated in [0007] of the application. Thus, elements
750 and 751 of the AAPA are not "one of a low potential power supply line and a high
potential power supply line" as recited in present claim 1. ESD1 and ESD2 are protection
circuits that are connected to two different power supply lines, and are not two protection
circuits that are connected to one of a low potential power supply line and a high potential
power supply line.

During an August 27, 2013 telephone interview with Examiner Mai, Examiner Mai
agreed with Applicant's representative that the recitation of "one of a low potential power
supply line and a high potential power supply line" in claim 1 should be interpreted to require
the power supply line to be a low potential power supply line or a high potential power supply
line.

However, during the interview, Applicant's representative also asserted that the later
recitation in claim 1 of "a first protection circuit and a second protection circuit that are
connected to the power supply line" (emphasis added) required that the first and second
protection circuits are connected to the power supply line, where the power supply line is
"one of the a low potential power supply line and a high potential power supply line" as
earlier recited in claim 1. Examiner Mai disagreed with this assertion at the interview and
asserted that he was interpreting the recitation of "the power supply line" broadly to not

require "the power supply line" to be the same power supply line as the earlier recited in
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claim 1 "a power supply line connected to the scanning line driving circuit, the power supply
line being one of a low potential power supply line and a high potential power supply line."”

Examiner Mai thus took the position that the later in claim 1 recited "the power supply
line" did not have to be "one of a low potential power supply line and a high potential power
supply line" as earlier recited in claim 1. The Examiner asserted that therefore the recitation
of "a first protection circuit and a second protection circuit that are connected to the power
supply line" in claim 1 could read on the AAPA's low potential power supply line 750
connected to ESD2 and high potential power supply line 751 connected to ESD1, despite the
fact that the low potential power supply line 750 and the high potential power supply line 751
are not "one of a low potential power supply line and a high potential power supply line."
Applicant's representative strenuously disagreed with the Examiner's position during the
interview.

It is respectfully asserted that the Examiner's position is legally erroneous, and that the
Examiner is misconstruing the claim. Reasons for this position are further explained below.

The requirement of antecedent basis is a rule of patent claim drafting, administered
during patent examination. As explained in Manual of Patent Examining Procedure (MPEP),
a claim can be indefinite if it does not properly use the terms "a" or "an" when first
introducing an element, and later in the claim or in a claim dependent therefrom, using the
term "the" or "said" when referring to the same element, so that it is clear that the same
element is being referenced. The MPEP uses as one example lack of clarity when a claim
recites "said lever" or "the lever" and the claim contains no earlier recitation of "a lever" such
that it would be unclear as to what element the limitation was making reference. See MPEP
§2173.05(e).

The Examiner's position is disregarding the antecedent basis rule of claim

construction and is therefore misconstruing the claim. In particular, claim 1 recites "a power
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supply line connected to the scanning line driving circuit, the power supply line being one of
a low potential power supply line and a high potential power supply line" (emphasis added),
and later recites "a first protection circuit and a second protection circuit that are connected to

the power supply line" (emphasis added). The recitation of "the power supply line should be

interpreted under antecedent basis rules to be the same power supply line as the earlier in
claim 1 recited "a power supply line." Furthermore, because a power supply line is recited to
be "one of a low potential power supply line and a high potential power supply line," the later
recited "the power supply line" must also be interpreted to be "one of a low potential power
supply line and a high potential power supply line."

When the claim is properly construed as discussed above, it is evident that the
Examiner's interpretation of AAPA to read on claim 1 of the application is erroneous. In
particular, claim 1 properly interpreted requires "a power supply line" to be one of a low
potential power supply line and a high potential power supply line, and requires a first
protection circuit and a second protection circuit be connected to "the power supply line”
(being one of the a low potential power supply line and a high potential power supply line).

As can be seen in AAPA Fig. 11, the low potential power supply line 750 is connected
to only one protection circuit ESDI1. Likewise, the high potential power supply line 751 is
only connected to one protection circuit ESD2. Thus neither the low potential power supply
line 750 nor the high potential power supply line 751 are connected to first and second
protection circuits as recited in claim 1 of the application.

In contrast, as may be seen with reference to Fig. 1 of the present application
illustrating, inter alia, elements of the claimed invention, high potential power supply line
751 is connected to a first protection circuit ESD2 and is connected to a second protection
circuit ESD12. Likewise, the low potential power supply line 750 is connected to a first

protection circuit ESD1 and is connected to a second protection circuit ESD11.
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As explained in the present specification, the AAPA of Fig. 1, by providing only one
protection circuit connected to the high potential power supply line 751, and only one
protection circuit connected to the low potential power supply line 750, insufficient ESD
protection is provided to the TFTs constituting the scanning line unit driving circuits, as
explained in [0012-13], for example.

In contrast, the present invention provides additional ESD protection by providing a
first protection circuit ESD2 and a second protection circuit ESD12 connected to the high
potential power supply line 751, and by providing a first protection circuit ESD1 and a second
protection circuit ESD11 .connected to the low potential power supply line 750, as illustrated
in Fig. 1. As explained in [0039], for example, this structure provides additional ESD
protection to the scanning line driving circuit 800 connected to the high potential power
supply line 751 and connected to the low potential power supply line 750.

For at least the above reasons, claim 1, and dependent claims 5 and 6 are not
anticipated by the AAPA. Dependent claim 2 would not have been obvious over the AAPA
in view of Kitagawa because Kitagawa does not solve the above-noted deficiencies of claim

1, from which claim 2 depends. Therefore, the rejections should be withdrawn.
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Application No. Applicant(s)
Communication Re: Appeal 12/436,335 KOBASHI, YUTAKA

Examiner Art Unit

MAI, TIEN 2836

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1.[X] The Notice of Appeal filed on 19 September, 2013 is not acceptable because:

(@) X it was not timely filed.

(b) X the statutory fee for filing the appeal was not submitted. See 37 CFR 41.20(b)(1).

(c) [ the appeal fee received on _____ was not timely filed.

(d) [ the submitted fee of $______is insufficient. The appeal fee required by 37 CFR 41.20(b)(1)is $_____.
(e) [ the appeal is not in compliance with 37 CFR 41.31(a)(1) in that no claim has been twice rejected.

(h [ a Notice of Allowability, PTO-37, was mailed by the Office on .

2. [ The appeal brief filed on ______is NOT acceptable for the reason(s) indicated below:
(a) [ the brief and/or brief fee is untimely. See 37 CFR 41.37(a).
(b) [ the statutory fee for filing the brief has not been submitted. See 37 CFR 41.20(b)(2).
(c) [ the submitted brief fee of $______is insufficient. The brief fee required by 37 CFR 41.20(b)(2) is $_____.

The appeal in this application will be dismissed unless corrective action is taken to timely submit the
brief and requisite fee. See 37 CFR 41.37(a)(1). Extensions of time may be obtained under 37 CFR 1.136(a).
See 37 CFR 41.37(e).

3. [ The appeal in this application is DISMISSED because:
(a) [ the statutory fee for filing the brief as required under 37 CFR 41.20(b)(2) was not timely submitted and the
period for obtaining an extension of time to file the brief under 37 CFR 1.136(a) has expired.

(b) [ the brief was not timely filed and the period for obtaining an extension of time to file the brief under 37
CFR 1.136(a) has expired.

(c) [ a Request for Continued Examination (RCE) under 37 CFR 1.114 was filed on .
(d) O other: .

4. [] Because of the dismissal of the appeal, this application:

(a) [ is abandoned because there are no allowed claims.

(b) [ is before the examiner for final disposition because it contains allowed claims. Prosecution
on the merits remains CLOSED.

(c) [ is before the examiner for consideration.

/EVERETT WILLIAMS/

U.S. Patent and Trademark Office Part of Paper No. 20131007
PTOL-461 (Rev. 9-04) Communication Re: Appeal
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James A. Olff 9 W

Registration No. 27,075
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Registration No, 36,394

JAO:DJZ/hs
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REMARKS

Claims 1, 2, 5 and 6 are pending in this application. Reconsideration of the rejections
1s requested in accordance with the following remarks.

As discussed below, the AAPA does not disclose the following combination of
features recited in claim 1: "a power supply line connected to the scanning line driving circuit,
the power supply line being one of a low potential power supply line and a high potential
power supply line, a first protection circuit and a second protection circuit that are connected
to the power supply line." Therefore all of the rejections should be withdrawn.

The Pending Claims Define Patentable Subject Matter

The June 20, 2013 Final Rejection rejects claims 1, 5 and 6 under 35 U.8.C. §102{(a or
b} over Applicant's Admitted Prior Art Fig. 11 {AAPA), and rejects claim 2 under 35 U.S.C.
§103(a) over AAPA in view of Kitagawa (U.S. Pat. Appl. Publ. No. 2004/0141269). These
rejections are respectfully traversed.

The AAPA Doesn't Disclose a First Protection Circuit and a Second Protection Circuit

Connected fo the Power Supply Line

Independent claim | of the application recites "a power supply line connected to the
scanning line driving circuit, the power supply line being one of a low potential power supply
" lineand a high potential power supply line" and "a first protection circuit and a second
protection circuit that are connected to the power supply line.” Thus, claim 1 requires that: 1)
the power supply line is one of a low potential power supply line and a high potential power
supply line (a low potential power supply line or a high potential power supply ling); and 2) a
first protection circuit and a second protection circuit that are connected to the power supply
line (the power supply line being one of a low potential power supply line and a high

polential power supply line).
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The Final Rejection asserts that elements 750 and 751 of the AAPA are the power
supply line, that element ESD2 of the AAPA is the first protection circuit, and that element
ESD1 of the AAPA is the second protection circuit. These assertions are traversed for the
reasons discussed below.

Element 750 of the AAPA is a low potential power supply line and element 751 isa
high potential power supply line, as indicated in [0007] of the application. Thus, elements
750 and 751 of the AAPA are not "one of a low potential power supply line and a high
potential power supply line" as recited in present claim 1. ESD1 and ESD2 are protection
circuits that are connected to two different power supply lines, and are not two protection
circuits that are connected to one of a low potential power supply line and a high potential
power supply line.

During an August 27, 2013 telephone interview with Examiner Mai, Examiner Mai
agreed with Applicant's representative that the recitation of "one of a low potential power
supply line and a high potential power supply line" in claim 1 should be interpreted to require
the power supply line to be a low potential power supply line or a high potential power supply
line.

However, during the interview, Applicant's representative also asserted that the later

. recitation in claim 1 of "a first protection circuit and a second protection circuit that are
connected to the power supply line" (emphasis added) required that the first and second
protection circuits are connected to the power supply line, where the power supply line is
"one of the a low potential power supply line and a high potential power supply line" as
earlier recited in claim 1. Examiner Mai disagreed with this assertion at the interview and
asserted that he was interpreting the recitation of "the power supply line" broadly to not

require "the power supply line” to be the same power supply line as the earlier recited in
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claim 1 "a power supply line connected to the scanning line driving circuit, the power supply
line being one of a low potential power supply line and a high potential power supply line."

Examiner Mai thus tock the position that the later in claim 1 recited "the power supply
line" did not have to-be "one of a low potential power supply line and a high potential power
supply line" as earlier recited in claim 1. The Examiner asserted that therefore the recitation
of "a first protection circuit and a second protection circuit that are connected to the power
supply line" in claim 1 could read on the AAPA's low potential power supply line 750
connected to ESD2 and high potential power supply line 751 connected to ESD1, despite the
fact that the low potential power supply line 750 and the high potential power supply line 751
are not "one of a low potential power suppjy line and a high potential power supply line."”
Applicant's representative strenuously disagreed with the Examiner's position during the
interview.

It is respectfully asserted that the Examiner's position is legally erroncous, and that the
Examiner is misconstruing the claim. Reasons for this position are further explained below.

The requirement of antecedent basis is a rule of patent claim drafting, administered
during patent examination. As explained in Manual of Patent Examining Procedure (MPEP),
a claim can be indefinite if it does not properly use the terms "a" or "an" when first
introducing an element, and later in the claim or in a claim dependent therefrom, using the
term "the" or "said" when referring to the same element, so that it is clear that the same
element is being referenced. The MPEP uses as one example lack of clarity when a claim
recites "said lever” or "the lever" and the claim contains no earlier recitation of "a lever" such
that it would be unclear as to what element the limitation was making reference. See MPEP
§2173.05(e).

The Examiner’s position is disregarding the antecedent basis rule of claim

construction and is therefore misconstruing the claim. In particular, claim 1 recites "a power
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supply line connected to the scanning line driving circuit, the power supply line being one of
a low potential power supply line and a high potential power supply line" (emphasis added),
and later recites "a first protection circuit and a second protection circuit that are connected to

the power supply line" (emphasis added). The recitation of "the power supply line should be

interpreted under antecedent basis rules to be the same power supply line as the earlier in
claim 1 recited "a power supply line." Furthermore, because a power supply line is recited to
be "one of a low potential power supply line and a high potential power supply line," the later
recited "the power supply line" must also be interpreted to be "one of a low potential power
supply line and a high potential power supply line."

When the claim is properly construed as discussed above, it is evident that the
Examiner's interpretation of AAPA to read on claim 1 of the application is erroneous. In
particular, claim 1 properly interpreted requires "a power supply line" to be one of a low
potential power supply line and a high potential power supply line, and requires a first
protection circuit and a second protection circuit be connected to "the power supply line"
(being one of the a low potential power supply line and a high potential power supply line).

As can be seen in AAPA Fig. 11, the low potential power supply line 750 is connected
to only one protection circuit ESD1. Likewise, the high potential power supply line 751 is

. only connected to one protection circuit ESD2. Thus neither the low potential power supply
line 750 nor the high potential power supply line 751 are connected to first and second
protection circuits as recited in claim 1 of the application.

In contrast, as may be seen with reference to Fig. 1 of the present application
illustrating, inter alia, elements of the claimed invention, high potential power supply line
751 is connected to a first protection circuit ESD2 and is connected to a second protection
circuit ESD12. Likewise, the low potential power supply line 750 is connected to a first

protection circuit ESD1 and is connected to a second protection circuit ESD11.
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As explained in the present specification, the AAPA of Fig. 1, by providing only one
protection circuit connected to the high potential power supply line 751, and only one
protection circuit connected to the low potential power supply line 750, insufficient ESD
protection is provided to the TFTs constituting the scanning line unit driving circuits, as
explained in [0012-13], for example.

In contrast, the present invention provides additional ESD protection by providing a
first protection circuit ESD2 and a second protection circuit ESD12 connected to the high
potential power supply line 751, and by providing a first protection circuit ESD1 and a second
protection circuit ESD11 connected to the low potential power supply line 750, as illustrated
in Fig. 1. As explained in [0039], for example, this structure provides additional ESD
protection to the scanning line driving circuit 800 connected to the high potential power
supply line 751 and connected to the low potential power supply line 750.

For at least the above reasons, claim 1, and dependent claims 5 and 6 are not
anticipated by the AAPA. Dependent claim 2 would not have been obvious over the AAPA
in view of Kitagawa because Kitagawa does not solve the above-noted deficiencies of claim

1, from which claim 2 depends. Therefore, the rejections should be withdrawn.
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o o o Application No. Applicant(s)
Notice of Panel Decision oA
N 12/436,335 KOBASHI, YUTAKA
from Pre-Appeal Brief U
ReVleW TIEN MAI 2836

This is in response to the Pre-Appeal Brief Request for Review filed 09 October, 2013.

1. [ Improper Request — The Request is improper and a conference will not be held for the following
reason(s):

[] The Notice of Appeal has not been filed concurrent with the Pre-Appeal Brief Request.
[] The request does not include reasons why a review is appropriate.

[] A proposed amendment is included with the Pre-Appeal Brief request.

[ Other:

The time period for filing a response continues to run from the receipt date of the Notice of Appeal or from the
mail date of the last Office communication, if no Notice of Appeal has been received.

2. X Proceed to Board of Patent Appeals and Interferences — A Pre-Appeal Brief conference has been
held. The application remains under appeal because there is at least one actual issue for appeal. Applicant is
required to submit an appeal brief in accordance with 37 CFR 41.37. The time period for filing an appeal brief
will be reset to be one month from mailing this decision, or the balance of the two-month time period running
from the receipt of the notice of appeal, whichever is greater. Further, the time period for filing of the appeal
brief is extendible under 37 CFR 1.136 based upon the mail date of this decision or the receipt date of the
notice of appeal, as applicable.

X The panel has determined the status of the claim(s) is as follows:
Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 1,2,5 and 6.

Claim(s) withdrawn from consideration:

—_—

3. [] Allowable application — A conference has been held. The rejection is withdrawn and a Notice of
Allowance will be mailed. Prosecution on the merits remains closed. No further action is required by applicant
at this time.

4. [] Reopen Prosecution — A conference has been held. The rejection is withdrawn and a new Office
action will be mailed. No further action is required by applicant at this time.

All participants:

(1) TIEN MAI (3)DAVID MARTIN.

(2) BEXFORD BARNIE. (4) .

/Tien Mai/ /David S. Martin/ /Rexford N BARNIE/

Examiner, Art Unit 2836 Examiner, OPQA Supervisory Patent Examiner, Art
Unit 2836

U.S. Patent and Trademark Office Part of Paper No. 20131112

PTO-2297 (Rev. 02/11)
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Yutaka KOBASHI Group Art Unit: 2836
Application No.: 12/436,335 Examiner: T. MAI
Filed: May 6, 2009 Docket No.: 122872.01

For:  SEMICONDUCTOR DEVICE, DISPLAY MAIL STOP RCE
DEVICE, AND ELECTRONIC
APPARATUS

LARGE ENTITY REQUEST FOR
CONTINUED EXAMINATION UNDER 37 C.F.R. §1.114

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

In accordance with the provisions of 37 C.F.R. §1.114, Applicant(s) héreby request(s)
continued examination {(2nd or subsequent request).

B Applicant(s) further request(s) entry and consideration of the attached submission.

The above-identified application was filed on or after June §, 1995. Thus, entry is
proper under 37 C.F.R. §1.114(d).

Attached hereto is our check no. 256624 in the amount of $1,700.00 as payment of the
fees set forth in 37 C.F.R. §1.17(e). The Commissioner is hereby authorized to charge any
additional fees or credit any overpayment associated for this filing to Deposit Account No.
15-0461.

Respectfully submitted,

James A. OLIf 9_/
Registration No. 27,075

David J. Zibelli
Registration No..36,394
JAO:DIZ/kib

Date: December 19, 2013

DEPOSIT ACCOUNT USE
OuLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any e¢xtension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Application No.: 12/436,335 Examiner: T. MAI
Filed: May 6, 2009 Docket No.:  122872.01
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APPARATUS

AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

In reply to the July 6, 2013 Office Action, the due date being set by the September 19,
2013 Notice of Appeal and extended by the November 19, 2013 Notice of Panel Decision,
and upon entry of the attached Request for Continued Examination, please consider the
following:

Amendments to the Claims as reflected in the listing of claims;

Remarks.
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Amendments to the Claims:
The following listing of claims will replace all prior versions, and listings, of claims
in the application:
1. (Currently Amended) A display device, comprising;:
a scanning line driving circuit;
a power supply line connected to the scanning line driving circuit, the power
l supply line being one of a low potential power supply line aad-or a high potential power
supply line;
an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to

’ the power supply line_to protect the power supply line,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and

the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected.

2. (Currently Amended) The display device bas set forth in claim 1, further
comprising:

a plurality of scanning line driving unit circuits included in the scanning line
driving circuit, the plurality of scanning line driving unit circuits being connected to the
power supply line; and

a third protection circuit connected to the power supply line between a first

scanning line driving unit circuit of the plurality of scanning line driving unit circuits and a
22-
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second scanning line driving unit circuit of the plurality of scanning line driving unit circuits,
the first scanning line driving unit circuit and the second scanning line driving unit circuit
being adjacent to each other.
3. (Canceled)
4, (Canceled)
5. (Previously Presented) The display device as set forth in claim 1, further
comprising:
a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner portion of the
substrate, and
the second protection circuit being arranged in the second corner portion of the
substrate.
6. (Original) An electronic device provided with the display device as set forth
in claim 1.
7-28. (Canceled)
29. (New) A display device, comprising:
a scanning line driving circuit;
a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

Page 300 of 520



Application No. 12/436,335

a first protection circuit and a second protection circuit that are connected to
the power supply line to protect the scanning line driving circuit,
the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and
the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the pewer supply line are connected.
30. (New) The display device as set forth in claim 29, further comprising:
a scanning line driving unit circuit included in the scanning line driving
circuit.
31. (New) The display device as set forth in claim 29, further comprising:
a buffer circuit included in the scanning line driving circuit.
32. (New) The display device as set forth in claim 29, further comprising:
a transistor included in the scanning line driving circuit.
33. (New) The display device as set forth in claim 29, further comprising:
a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner portion of the
substrate, and
the second protection circuit being arranged in the second corner portion of the

substrate.

4-
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34, (New) An electronic device provided with the display device as set forth in
claim 29.
3s. (New) A display device, comprising:

a circuit element included in a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to
the power supply line to protect the circuit element,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the circuit element and the power supply line are
connected and (ii) the input terminal, and

the circuit element being connected to the power supply line between (iii) a
second connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting portion at which the second protection circuit and the
power supply line are connected.

36. (New) The display device as set forth in claim 35, further comprising:

a scanning line driving unit circuit included in the scanning line driving
circuit, the scanning line driving unit circuit including the circuit element.

37. (New) The display device as set forth in claim 35, further comprising:

a buffer circuit included in the scanning line driving circuit, the buffer circuit
including the circuit element.

38. (N eW) The display device as set forth in claim 35, further comprising:
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a transistor included in the scanning line driving circuit, the transistor being
the circuit element.
39. (New) The display device as set forth in claim 35, further comprising:
a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner portion of the
substrate, and
the second protection circuit being arranged in the second corner portion of the
substrate.
40. (New) An electronic device provided with the display device as set forth in

claim 13.
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REMARKS
Claims and 1, 2, 5, 6 and 29-40 are pending in this application. By this Amendment,
and claims 1 and 2 are amended and claims 29-40 are added. No new matter is added.
Reconsideration of the rejections is requested based on the amendments and the following
remarks.

1. The Pending Claims Define Patentable Subject Matter

The Office Action rejects claims 1, 5 and 6 under 35 U.S.C. §102(a or b) over
Applicant Admitted Prior Art (AAPA) and rejects claim 2 under 35 U.S.C. §103(a) over
AAPA in view of Kitagawa (U.S. Pat. Appl. No. 2004/014269). These rejections are
respectfully traversed.

AAPA does not disclose a power supply line connected to the scanning line driving
circuit, the power supply line being one of a low potential power supply line or a high
potential power supply line, a first protection circuit and a second protection circuit that are
connected to the power supply line to protect the power supply line, as recited in claim 1.
Instead, AAPA only discloses one protection circuit connected to the low potential power
supply line or the high potential power supply line. Accordingly, claim 1 and dependent
claims S and 6 are not anticipated by AAPA. Claim 2 would not have been obvious due to its
dependence from claim 1, and because Kitagawa does not solve the above-noted deficiencies
of Kitagawa.

It is also believed that the new claims distinguish over the applied references.

Il Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance are earnestly

solicited.

7-

Page 304 of 520



o Application No. 12/436,335

Should the Examiner believe that anything further would be desirable in order to
place this application in even better condition for allowance, the Examiner is invited to

contact the undersigned at the telephone number set forth below.

Respectfully submiﬂeW

James A. Oliff
Registration No. 27,075

David J. Zibelli
Registration No. 36,394

JAO:DJZ/djz

Attachment:
' Request for Continued Examination

Date: December 19, 2013

DEPOSIT ACCOUNT USE
OLIFF & BERRIDGE, PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our
Deposit Account No. 15-0461
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Office Action Summary Examiner Art Unit AIA (First Inventor to File)
TIEN MAI 2836 ;tg‘”s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).
Status
)X Responsive to communication(s) filed on 12/19/2013.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
_____;therestriction requirement and election have been incorporated into this action.
4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1.2.5.6 and 29-4Qis/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
8)[] Claim(s) is/are allowed.
7Y Claim(s) 1.2,5.6 and 29-40 is/are rejected.
8)[] Claim(s) is/are objected to.
9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/Awww. usolo.gov/patents/init_events/peh/index.jsp or send an inquiry to PPlHieaedback@uspto.qoyv.

Application Papers
10)[0 The specification is objected to by the Examiner.
11)[] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions. A request for continued examination under 37 CFR 1.114, including the fee
set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
12/19/2013 has been entered. Upon entering amendment, claims 1 and 2 have been

amended; claims 29-40 have been added.

Response to Arguments
2. Applicant’s arguments with respect to claim 1 have been considered but are
moot because the arguments do not apply to any of the references being used in the

current rejection.

Claim Rejections - 35 USC § 103
3. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.
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4. Claims 1, 5, 6, 29, 30, 33, 34, 36, 39 and 40 are rejected under pre-AlA 35
U.S.C. 103(a) as being unpatentable over Applicant Admitted Prior Art (AAPA) in view
of Lee et al. (US 6,791,632, "Lee”).
5. Regarding claim 1 and 29, AAPA discloses a semiconductor device, the
apparatus (fig. 11) comprising: a circuit element included in a scanning line driving
circuit (801); a power supply line (750 and 751) connected to the scanning line driving
circuit, the power supply line being one of a low potential power supply line (750) or a
high potential power supply line (751); an input terminal (651) connected to the power
supply line to supply power; and a first protection circuit (ESD2) that is connected to the
power supply line to protect the power supply line (the ESD protecting the power supply
line is the same as protecting the scanning line driving circuit or the circuit element
since the power supply line provides voltage to the scanning line driving circuit and the
scanning line driving circuit would damage if surge propagates in the power supply line),
the first protection circuit being connected to the power supply line between (i) a first
connecting portion at which the scanning line driving circuit and the power supply line
are connected and (ii) the input terminal the scanning line driving circuit being
connected to the power supply line between (iii) a second connecting portion at which
the first protection circuit and the power supply line are connected and (iv) a third
connecting portion at which the power supply line is connected.

AAPA does not explicitly disclose a second protection circuit that is connected to
the power supply line. Lee discloses protection circuit and method from electrostatic

discharge of TFT-LCD, the apparatus (fig. 3) comprising: a first protection circuit
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(IESD1) and a second protection circuit (IESD2) connected to a power line to protect
the power line (col. 1, lines 59-62). It is well known in the art that connecting protection
circuits on both ends of the power line to ensure ESD event is suppressed when one of
the ESD protection circuit fail, the other one still provides protection for the
semiconductor device. It would have been obvious to one of ordinary skill in the art at
the time of the invention was made to modify the semiconductor device of AAPA and
utilize the teaching of Lee in order to ensure ESD event is suppressed when one of the
ESD protection circuit fail, the other one still provides protection for the semiconductor
device. Furthermore, adding additional ESD protection circuit onto existing device is
viewed to be duplication of part, which is dependent upon the operation condition and
design requirement for particular application. Therefore, it would have been obvious to
one of ordinary skill in the art at the time of the invention was made to add additional
ESD protection circuit since it has been held that mere duplication of the essential
working parts of a device involves only routine skill in the art. In re Harza, 274, F.2d
669, 124 USPQ 378 (CCPA 1960).

The Examiner suggests connecting the second ESD protection circuit to the
power supply line either between circuit elements, i.e., scanning line driving unit circuits
(801-1— 801-480) or the last node of the power supply line.

6. Regarding claim 5, AAPA discloses a substrate (see para. [0006]), the scanning
line driving circuit being arranged on the substrate, the power supply line being formed
over first and second corner portions of the substrate so as to follow a periphery of the

substrate, the first protection circuit being arranged in the first corner portion of the
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substrate, and the second protection circuit being arranged in the second corner portion
of the substrate (see fig. 11).

7. Regarding claims 6, 34 and 40, AAPA discloses the semiconductor device
being display device.

8. Regarding claim 30, AAPA discloses a scanning line driving unit circuit (801-1 —
801-480) included in the scanning line driving circuit (see fig. 11).

9. Regarding claims 33 and 39, AAPA discloses a substrate (see para. [00063]),
the scanning line driving circuit being arranged on the substrate, the power supply line
being formed over first and second corner portions of the substrate so as to follow a
periphery of the substrate, and the first protection circuit being arranged in the first
corner portion of the substrate. AAPA in view of Lee does not explicitly disclose the
location of the second protection circuit. However, choosing a location for the second
protection circuit, such as the second corner portion of the substrate, is dependent upon
design requirement and available of the location. Therefore, It would have been
obvious to one of ordinary skill in the art at the time of the invention was made to place
the second protection circuit at the second corner portion of the substrate since it
dependent upon design requirement and availability of the location and such location
does not change perspective function of the second protection circuit.

10.  Regarding claim 36, AAPA discloses a scanning line driving unit circuit included
in the scanning line driving circuit, the scanning line driving unit circuit including the

circuit element (see fig. 11).
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11.  Claim 2 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
AAPA in view of Lee, and further in view of Kitagawa (US 2004/0141269, “Kitagawa”).

AAPA discloses a plurality of scanning line driving unit circuit (801-1 — 801-480)
being included in the scanning line driving circuit, the plurality of scanning line driving
unit circuits being connected to the power supply line.

AAPA does not explicitly disclose a third protection circuit connected to the
power supply line between a first scanning line driving unit circuit of the plurality of
scanning line driving unit circuits and a second scanning line driving unit circuit of the
plurality of scanning line driving unit circuits, the first scanning line driving unit circuit
and the second scanning line driving unit circuit being adjacent to each other. Kitagawa
discloses a plurality of protection circuits (29 together with ESD protection circuits 311-
315 and diodes 32, 34 and 35) being connected to power supply line (VDD1-VDD3 and
GND1-GND3) to protect plurality of protected circuits (23-25), the protection circuit (311)
connected between the first protected circuit (23) and the second protected circuit (25),
the first protected circuit and the second protected circuit being adjacent to each other.
Kitagawa illustrates that the ESD surge voltage can occur in any line, i.e., /O signal,
high voltage supply line, or low voltage supply line. Kitagawa solution would bring the
circuit of AAPA robust since the ESD surge voltage can occurs in any line and all the
scanning line driving unit circuits should be protected against ESD pulses. It would
have been obvious to one of ordinary skill in the art at the time of the invention was

made to modify the semiconductor device of AAPA and utilize the teaching of Kitagawa
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because the ESD surge voltage can occurs in any line and all the scanning line driving

unit circuits should be protected against ESD pulses.

12.  Claims 31, 32, 37 and 38 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over AAPA in view of Lee, and further in view of Yamazaki et al. (US
2004/0075094, “Yamazaki”).

13. Regarding claims 31, 32, 37 and 38, AAPA and Lee disclose the limitations as
discussed above. AAPA does not explicitly disclose the scanning line driving circuit
included a buffer circuit or transistor. Yamazaki discloses semiconductor display device
comprising a scanning line driving circuit including buffer circuits (120-122) which form
of transistor (see para [0239] and also see figure 19). The scanning line driving circuit
including buffer circuit or transistor is well known in the art since the buffer would
amplify the input signal. Therefore, it would have been obvious to one of ordinary skill
in the art at the time of the invention was made to implement buffer in the scanning line
driving circuit in order to amplify the input signal. Furthermore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to use

transistor in the scanning line driving circuit since transistor provides fast switching.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.

The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the
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examiner by telephone are unsuccessful, the examiner’s supervisor, Rexford Barnie can
be reached on 571-272-7492. The fax phone number for the organization where this

application or proceeding is assigned is 571-273-8300.

/TIEN MAI/
Examiner, Art Unit 2836
04/16/2014
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Application No. 12/436,335

Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims
in the application:

1. (Currently Amended) A display device, comprising:

a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to

the pewersupply-tinescanning line driving circuit to protect the-pewer-supply-tne scanning

line driving circuit,

the first protection circuit being connected to the power supply line between
(1) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and

the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected.

2. (Previously Presented) The display device as set forth in claim 1, further

comprising:

a plurality of scanning line driving unit circuits included in the scanning line
driving circuit, the plurality of scanning line driving unit circuits being connected to the

power supply line; and
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a third protection circuit connected to the power supply line between a first
scanning line driving unit circuit of the plurality of scanning line driving unit circuits and a
second scanning line driving unit circuit of the plurality of scanning line driving unit circuits,
the first scanning line driving unit circuit and the second scanning line driving unit circuit

being adjacent to each other.

3. (Canceled)

4, (Canceled)

5. (Previously Presented) The display device as set forth in claim 1, further
comprising:

a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner portion of the
substrate, and
the second protection circuit being arranged in the second comer portion of the
substrate.
6. (Original) An electronic device provided with the display device as set forth
in claim 1.
7-28. (Canceled)
29. (Currently Amended) A display device, comprising:
a scanning line driving circuit;
a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply

line;
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an input terminal connected to the power supply line to supply power; and
a first protection circuit and a second protection circuit that are connected to
the pewersupphy-tne-scanning line driving circuit to protect the scanning line driving circuit,
the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and
the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected.
30. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a scanning line driving unit circuit included in the scanning line driving
circuit.
31. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a buffer circuit included in the scanning line driving circuit.
32. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a transistor included in the scanning line driving circuit.
33. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a substrate,

the scanning line driving circuit being arranged on the substrate,

-4-
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the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,

the first protection circuit being arranged in the first corner portion of the
substrate, and

the second protection circuit being arranged in the second corner portion of the
substrate.

34. (Previously Presented) An electronic device provided with the display device
as set forth in claim 29.
35. (Currently Amended) A display device, comprising:

a circuit element included in a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to
the powersupphy-Hne-scanning line driving circuit to protect the circuit element,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the circuit element and the power supply line are
connected and (ii) the input terminal, and

the circuit element being connected to the power supply line between (iii) a
second connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting portion at which the second protection circuit and the
power supply line are connected.

36. (Previously Presented) The display device as set forth in claim 35, further

comprising:

-5-
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a scanning line driving unit circuit included in the scanning line driving
circuit, the scanning line driving unit circuit including the circuit element.
37. (Previously Presented) The display device as set forth in claim 35, further
comprising:
a buffer circuit included in the scanning line driving circuit, the buffer circuit
including the circuit element.
38. (Previously Presented) The display device as set forth in claim 35, further
comprising:
a transistor included in the scanning line driving circuit, the transistor being
the circuit element.
39. (Previously Presented) The display device as set forth in claim 35, further
comprising:
a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner portion of the
substrate, and
the second protection circuit being arranged in the second corner portion of the
substrate.
40. (Currently Amended) An electronic device provided with the display device
as set forth in elei#m13claim 35.
41. (New) A display device, comprising:

a scanning line driving circuit;
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a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to
the power supply line to protect the power supply line,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal so that the first protection circuit is disposed at a
position that is on a first side of the scanning line driving circuit, and

the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected so that the second protection circuit is
disposed at a position that is on a second side of the scanning line driving circuit.

42, (New) A display device, comprising:

a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to
the power supply line to protect the scanning line driving circuit,

the first protection circuit being connected to the power supply line between

(i) a first connecting portion at which the scanning line driving circuit and the power supply
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line are connected and (ii) the input terminal so that the first protection circuit is disposed at a
position that is on a first side of the scanning line driving circuit, and

the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected so that the second protection circuit is
disposed at a position that is on a second side of the scanning line driving circuit.

43, (New) A display device, comprising:

a circuit element included in a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to
the power supply line to protect a part of the circuit element,

the first protection circuit being connected to the power supply line between
(1) a first connecting portion at which the circuit element and the power supply line are
connected and (ii) the input terminal so that the first protection circuit is disposed at a
position that is on a first side of the scanning line driving circuit, and

the circuit element being connected to the power supply line between (iii) a
second connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting portion at which the second protection circuit and the
power supply line are connected so that the second protection circuit is disposed at a position

that is on a second side of the scanning line driving circuit.

Page 344 of 520



Application No. 12/436,335

REMARKS
Claims 1, 2, 5, 6 and 29-43 are pending in this application. By this Amendment,
claims 1, 29, 35 and 40 are amended and new claims 41-43 are added. No new matter is
added. Reconsideration of the rejections is requested based on the amendments and the
following remarks.

I The Pending Claims Define Patentable Subject Matter

The Office Action rejects claims 1, 5, 6, 29, 30, 33, 34, 36, 39 and 40 under 35 U.S.C.
§103(a) over AAPA in view of Lee et al. (U.S. Pat. No. 6,791,632), rejects claim 2 under 35
U.S.C. §103(a) over AAPA in view of Lee and Kitagawa et al. (U.S. 2004/0142269), and
rejects claims 31, 32, 37 and 38 under 35 U.S.C. §103(a) over AAPA in view of Lee and
Yamazaki et al. (U.S. 2004/0075094). These rejections are respectfully traversed.

Regarding independent claims 1, 29 and 35, the Office Action asserts that Lee
discloses first and second protection circuits connected to a power line to protect the power
line. However, claims 1 and 29 recite "a first protection circuit and a second protection

circuit that are connected to the scanning line driving circuit to protect the scanning line

driving circuit." Independent claim 35 likewise recites a first protection circuit and a second
protection circuit that are connected to the scanning line driving circuit to protect the circuit
element.” Lee and the other applied references do not disclose first and second protection
circuits connected to the scanning line driving circuit to protect the scanning line driving
circuit.

Furthermore, the addition of the second protection circuit is not just a mere
duplication of parts as asserted in the Office Action. Instead, the second protection circuit, as
disclosed in the specification, provides additional ESD protection not provided by just the

first protection circuit.
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Office Action Summary Examiner Art Unit AIA (First Inventor to File)
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
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* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/Awww. usolo.gov/patents/init_events/peh/index.jsp or send an inquiry to PPlHieaedback@uspto.qoyv.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
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DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions. Applicant's response of 08/12/2014 has been entered and considered.
Upon entering amendment, claims 1, 29, 35 and 40 have been amended; claims 41-43

have been added.

Double Patenting
2. Claims 29, 33 and 34 are objected to under 37 CFR 1.75 as being a substantial
duplicate of claims 1, 5 and 6. When two claims in an application are duplicates or else
are so close in content that they both cover the same thing, despite a slight difference in
wording, it is proper after allowing one claim to object to the other as being a substantial

duplicate of the allowed claim. See MPEP § 706.03(k).

Response to Arguments

3. Applicant's arguments filed 08/12/2014 have been fully considered but they are
not persuasive for the reasons discussed below.

4. Applicant argues that the applied references do not disclose first and second
protection circuits connected to the scanning line driving circuit to protect the scanning
line driving circuit. The Examiner respectfully disagrees because AAPA explicitly
discloses the protection circuit connected to the power supply line which provides the
power to the scanning line driving circuit; the protection circuit protects the scanning line

driving circuit from ESD event (see para. [0010]). The modification of AAPA and Lee
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discloses the first and second protection circuits connected to the scanning line driving

circuit to protect the scanning line driving circuit.

Claim Rejections - 35 USC § 103
5. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

6. Claims 1, 5, 6, 29, 30, 33-36 and 39-43 are rejected under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Applicant Admitted Prior Art (AAPA) in view of Lee et
al. (US 6,791,632, “Lee”).

7. Regarding claims 1, 29 and 35, AAPA discloses a semiconductor device, the
apparatus (fig. 11) comprising: a circuit element included in a scanning line driving
circuit (801); a power supply line (750 and 751) connected to the scanning line driving
circuit, the power supply line being one of a low potential power supply line (750) or a
high potential power supply line (751); an input terminal (650 and 651) to supply power;
and a first protection circuit (ESD1 and ESD2) connected to the scanning line driving
circuit to protect the scanning line driving circuit or the circuit element (since the power
supply line provide power to the scanning line driving circuit and the scanning line
driving circuit would damage if surge propagate on the power supply line) (see para.

[0010]); the first protection circuit being connected to the power supply line between (i) a
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first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and the scanning line driving circuit
connected to the power supply line between (iii) a second connecting portion at which
the first protection circuit and the supply line are connected and (iv) a third connecting
portion at which the power supply line is connected.

8. AAPA does not explicitly disclose a second protection circuit that is connected to
the powers supply line. Lee discloses a protection circuit from electrostatic discharge of
TFT-LCD, the apparatus (fig. 3) comprising: a first protection circuit (IESD1) and a
second protection circuit (IESD2) connected to a power line to protect the power line
(col. 1, lines 59-62). It is well known in the art that connecting protection circuits on both
ends of the power line to ensure ESD event is suppressed when one of the ESD
protection circuit fail, the other one still provides protection for the semiconductor
device. Connecting the protection circuit to the power supply line would provide
protection to any circuits that are connected to the power supply line since the
protection circuits suppress transient on the power supply line before it gets to the
protected circuit. It would have been obvious to one of ordinary skill in the art at the
time of the invention was made to modify the semiconductor device of AAPA and utilize
the teaching of Lee in order to ensure ESD event is suppressed when one of the ESD
protection circuit fail, the other one still provides protection for the semiconductor
device. Furthermore, adding additional ESD protection circuit onto existing device is
viewed to be duplication of part, which is dependent upon the operation condition and

design requirement for particular application. Therefore, it would have been obvious to
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one of ordinary skill in the art at the time of the invention was made to add additional
ESD protection circuit since it has been held that mere duplication of the essential
working parts of a device involves only routine skill in the art. In re Harza, 274, F.2d
669, 124 USPQ 378 (CCPA 1960).

9. The Examiner suggests connecting the second ESD protection circuit to the
power supply line either between circuit elements, i.e., scanning line driving unit circuits
(801-1 - 801-480) or the last node of the power supply line.

10. Regarding claim 5, AAPA discloses a substrate (see para. [0006]), the scanning
line driving circuit being arranged on the substrate, the power supply line being formed
over first and second corner portions of the substrate so as to follow a periphery of the
substrate, the first protection circuit being arranged in the first corner portion of the
substrate, and the second protection circuit being arranged in the second corner portion
of the substrate (see fig. 11).

11. Regarding claims 6, 34 and 40, AAPA discloses the semiconductor device
being display device.

12.  Regarding claim 30, AAPA discloses a scanning line driving unit circuit (801-1 —
801-480) included in the scanning line driving circuit (see fig. 11).

13. Regarding claims 33 and 39, AAPA discloses a substrate (see para. [0006]),
the scanning line driving circuit being arranged on the substrate, the power supply line
being formed over first and second corner portions of the substrate so as to follow a
periphery of the substrate, and the first protection circuit being arranged in the first

corner portion of the substrate. AAPA in view of Lee does not explicitly disclose the
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location of the second protection circuit. However, choosing a location for the second
protection circuit, such as the second corner portion of the substrate, is dependent upon
design requirement and available of the location. Therefore, It would have been
obvious to one of ordinary skill in the art at the time of the invention was made to place
the second protection circuit at the second corner portion of the substrate since it
dependent upon design requirement and availability of the location and such location
does not change perspective function of the second protection circuit.

14.  Regarding claim 36, AAPA discloses a scanning line driving unit circuit included
in the scanning line driving circuit, the scanning line driving unit circuit including the
circuit element (see fig. 11).

15. Regarding claims 41, 42 and 43, AAPA discloses a semiconductor device, the
apparatus (fig. 11) comprising: a circuit element included in a scanning line driving
circuit (801); a power supply line (750 and 751) connected to the scanning line driving
circuit, the power supply line being one of a low potential power supply line (750) or a
high potential power supply line (751); an input terminal (651) connected to the power
supply line to supply power; a first protection circuit (ESD2) that is connected to the
power supply line to protect the power supply line/ the scanning line driving circuit/ part
of the circuit element (the ESD protecting the power supply line is the same as
protecting the scanning line driving circuit or the circuit element since the power supply
line provides voltage to the scanning line driving circuit and the scanning line driving
circuit would damage if surge propagates in the power supply line) (see para. [0010]),

the first protection circuit being connected to the power supply line between (i) a first
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connecting portion at which the scanning line driving circuit and the power supply line
are connected and (ii) the input terminal so that the first protection circuit is disposed at
a position that is on a first side of the scanning line driving circuit, and the scanning line
driving circuit being connected to the power supply line between (iii) a second
connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting portion at which the power supply line is
connected.

16. AAPA does not explicitly disclose a second protection circuit that is connected to
the power supply line. Lee discloses protection circuit and method from electrostatic
discharge of TFT-LCD, the apparatus (fig. 3) comprising: a first protection circuit
(IESD1) and a second protection circuit (IESD2) connected to a power line to protect
the power line (col. 1, lines 59-62). It is well known in the art that connecting protection
circuits on both ends of the power line to ensure ESD event is suppressed when one of
the ESD protection circuit fail, the other one still provides protection for the
semiconductor device. It would have been obvious to one of ordinary skill in the art at
the time of the invention was made to modify the semiconductor device of AAPA and
utilize the teaching of Lee in order to ensure ESD event is suppressed when one of the
ESD protection circuit fail, the other one still provides protection for the semiconductor
device. Furthermore, adding additional ESD protection circuit onto existing device is
viewed to be duplication of part, which is dependent upon the operation condition and
design requirement for particular application. Therefore, it would have been obvious to

one of ordinary skill in the art at the time of the invention was made to add additional
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ESD protection circuit since it has been held that mere duplication of the essential
working parts of a device involves only routine skill in the art. In re Harza, 274, F.2d
669, 124 USPQ 378 (CCPA 1960).

17.  AAPA in view of Lee does not explicitly disclose the location of the second
protection circuit. However, choosing a location for the second protection circuit, such
as the second side of the scanning line driving circuit, is dependent upon design
requirement and available of the location. Therefore, it would have been obvious to one
of ordinary skill in the art at the time of the invention was made to place the second
protection circuit at the second corner portion of the scanning line driving circuit since it
dependent upon design requirement and availability of the location and such location

does not change perspective function of the second protection circuit.

18.  Claim 2 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over
AAPA in view of Lee, and further in view of Kitagawa (US 2004/0141269, “Kitagawa”).
19.  AAPA discloses a plurality of scanning line driving unit circuit (801-1 — 801-480)
being included in the scanning line driving circuit, the plurality of scanning line driving
unit circuits being connected to the power supply line.

20. AAPA does not explicitly disclose a third protection circuit connected to the
power supply line between a first scanning line driving unit circuit of the plurality of
scanning line driving unit circuits and a second scanning line driving unit circuit of the
plurality of scanning line driving unit circuits, the first scanning line driving unit circuit

and the second scanning line driving unit circuit being adjacent to each other. Kitagawa
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discloses a plurality of protection circuits (29 together with ESD protection circuits 311-
315 and diodes 32, 34 and 35) being connected to power supply line (VDD1-VDD3 and
GND1-GNDB) to protect plurality of protected circuits (23-25), the protection circuit (311)
connected between the first protected circuit (23) and the second protected circuit (25),
the first protected circuit and the second protected circuit being adjacent to each other.
Kitagawa illustrates that the ESD surge voltage can occur in any line, i.e., /O signal,
high voltage supply line, or low voltage supply line. Kitagawa solution would bring the
circuit of AAPA robust since the ESD surge voltage can occurs in any line and all the
scanning line driving unit circuits should be protected against ESD pulses. It would
have been obvious to one of ordinary skill in the art at the time of the invention was
made to modify the semiconductor device of AAPA and utilize the teaching of Kitagawa
because the ESD surge voltage can occurs in any line and all the scanning line driving

unit circuits should be protected against ESD pulses.

21. Claims 31, 32, 37 and 38 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over AAPA in view of Lee, and further in view of Yamazaki et al. (US
2004/0075094, “Yamazaki”).

22. Regarding claims 31, 32, 37 and 38, AAPA and Lee disclose the limitations as
discussed above. AAPA does not explicitly disclose the scanning line driving circuit
included a buffer circuit or transistor. Yamazaki discloses semiconductor display device
comprising a scanning line driving circuit including buffer circuits (120-122) which form

of transistor (see para [0239] and also see figure 19). The scanning line driving circuit
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including buffer circuit or transistor is well known in the art since the buffer would
amplify the input signal. Therefore, it would have been obvious to one of ordinary skill
in the art at the time of the invention was made to implement buffer in the scanning line
driving circuit in order to amplify the input signal. Furthermore, it would have been
obvious to one of ordinary skill in the art at the time of the invention was made to use

transistor in the scanning line driving circuit since transistor provides fast switching.

Conclusion
23.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.
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The examiner can normally be reached on M-Th: 8:00-7:00. If attempts to reach the
examiner by telephone are unsuccessful, the examiner’s supervisor, Rexford Barnie can
be reached on 571-272-7492. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

/TIEN MAI/

Examiner, Art Unit 2836

09/02/2014

/REXFORD BARNIE/
Supervisory Patent Examiner, Art Unit 2836
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PATENT APPLICATION
RESPONSE UNDER 37 CFR §1.116

EXPEDITED PROCEDURE
TECHNOLOGY CENTER ART UNIT 2836

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yutaka KOBASHI Group Art Unit: 2836
Application No.:  12/436,335 Examiner: T.MAI
Filed: May 6, 2009 Docket No.: 122872.01

For: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC
APPARATUS

AMENDMENT AFTER FINAL: REJECTION UNDER 37 CFR §1.116

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
In reply to the September 10, 2014 Office Action, please consider the following:

Amendments to the Claims as reflected in the listing of claims;

Remarks.
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Amendments to the Claims:

The following listing of claims will replace all prior versions, and listings, of claims
in the application:
1. (Currently Amended) A display device, comprising:

a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; ane

a first protection circuit and a second protection circuit that are connected to

the scanning line driving circuit to protect the scanning line driving circuit, and the first

protection circuit and the second protection circuit are connected to the power supply line;

a plurality of scanning line driving unit circuits included in the scanning line

driving circuit, the plurality of scanning line driving unit circuits being connected to the

power supply line: and

a third protection circuit connected to the power supply line between a first

scanning line driving unit circuit of the plurality of scanning line driving unit circuits and a
second scanning line driving unit ¢irguit of the plurality of scanning line driving unit circuits.

the first scanning line driving unit circuit and the second scanning line driving unit circuit

being adjacent to each other,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and

the scanning line driviﬁg circuit being connected to the power supply line

between (iii) a second connecting portion at which the first protection circuit and the power
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supply line are connected and (iv) a third connecting portion at which the second protection

circuit and the power supply line are connected.

2.
3.
4.
5.

comprising:

(Canceled)
(Canceled)
(Canceled)

(Previously Presented) The display device as set forth in claim 1, further

a substrate,
the scanning line driving circuit being arranged on the substrate,

the power supply line being formed over first and second corner portions of

the substrate so as to follow a periphery of the substrate,

substrate, and

substrate.
6.

in claim 1.
7-28.

29.

the first protection circuit being arranged in the first comer portion of the

the second protection circuit being arranged in the second corner portion of the

(Original) An electronic device provided with the display device as set forth

{Canceled)

(Currently Amended) A display device, comprising:

a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power

supply line being one of a low potential power supply line or a high potential power supply

line;

an input terminal connected to the power supply line to supply power; and
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a first protection circuit and a second protection circuit that are connected to
the scanning line driving circuit to protect the scanning line driving circuit, and the first

protection circuit and the second protection circuit are connected to the power supply line,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal, and
the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second proetection
circuit and the power supply line are connected.
30. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a scanning line driving unit circuit included in the scanning line driving
circuit.
31. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a buffer circuit included in the scanning line driving circuit.
32. (Previously Presented) The display device as set forth in claim 29, furthef
comprising:
a transistor included in the scanning line driving circuit.
33. (Previously Presented) The display device as set forth in claim 29, further
comprising:
a substrate,

the scanning line driving circuit being arranged on the substrate,

-
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the power supply line being formed over first and second corner portions of
the substrate so as to follow a periphery of the substrate,

the first protection circuit being arranged in the first corner portion of the
substrate, and

the second protection circuit being arranged in the second corner portion of the
substrate.

34, (Previously Presented) An electronic device provided with the display device
as set forth in claim 29.
35. (Currently Amended) A display device, comprising:

a circuit element included in a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to

the scanning line driving circuit to protect the circuit element, the first protection circuit and

the second protection circuit are connected to the power supply line.

the first protection circuit being connected to the power supply line between
(1) a first connecting portion at which the circuit element and the power supply line are
connected and (ii) the input terminal, énd

the circuit element being connected to the power supply line between (iti) a
second connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting portion at which the second protection circuit and the

power supply line are connected.
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36. (Previously Presented) The display device as set forth in claim 35, further
comprising:
a scanning line driving unit circuit included in the scanning line driving
circuit, the scanning line driving unit eircuit including the circuit element.
37. {Previously Presented) The display device as set forth in claim 35, further
comprising:
a buffer circuit included in the scanning line driving circuit, the buffer circuit
including the circuit element.
38. (Previously Presented) The display device as set forth in claim 35, further
comprising:
a transistor included in the scanning line driving circuit, the transistor being
the circuit element.
39, (Previously Presented) The display device as set forth in claim 35, further
comprising:
a substrate,
the scanning line driving circuit being arranged on the substrate,
the power supply line being formed over first and second comer portions of
the substrate s0 as to follow a periphery of the substrate,
the first protection circuit being arranged in the first corner port‘ioAn of the
substrate, and
the second protection circuit being arranged in the second corner portion of the
substrate.
40. (Previously Presented) An electronic device provided with the display device
as set forth in claim 35.

41, (Currently Amended) A display device, comprising:
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a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to

the power supply line to protect the power supply line, the first protection circuit and the

second protection circuit are connected to the scanning line drive circuit,

the first protection circuit being connected to the power supply Line between
(i) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal so that the first protection circuit is disposed at a
position that is on a first side of the scanning line driving circuit, and

the scanning line driving circuit being connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected so that the second protection circuit is
disposed at a position that is on a second side of the scanning line driving circuit.

42. (Currently Amended) A display device, comprising:

a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
ling;

an input terminal connected to the power supply line to supply power; and
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a first protection circuit and a second protection circuit that are connected to

the power supply line to protect the scanning line driving circuit, the first protection circuit

and the second protection circuit are connected to the scanning line drive circuit,

the first protection circuit being connected to the power supply line between
(1) a first connecting portion at which the scanning line driving circuit and the power supply
line are connected and (ii) the input terminal so that the first protection circuit is disposed at a
position that is on a first side of the scanning line driving circuit, and

the scanning line driving circuit being connected to the power supply line
between (iii} a second connecting portion at which the first protection circuit and the power
supply line are connected and (iv) a third connecting portion at which the second protection
circuit and the power supply line are connected so that the second protection circuit is
disposed at a position that is on a second side of the scanning line driving circuit.

43. (Currently Amended) A display device, comprising:

a circuit element included in a scanning line driving circuit;

a power supply line connected to the scanning line driving circuit, the power
supply line being one of a low potential power supply line or a high potential power supply
line;

an input terminal connected to the power supply line to supply power; and

a first protection circuit and a second protection circuit that are connected to

the power supply line to protect a part of the circuit element, the first protection circuit and

the second protection circuit are connected to the scanning line drive circuit,

the first protection circuit being connected to the power supply line between
(i) a first connecting portion at which the circuit element and the power supply line are
connected and (i) the input terminal so that the first protection circuit is disposed at a

position that is on a first side of the scanning line driving circuit, and
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the circuit element being connected to the power supply line between (iii) a
second connecting portion at which the first protection circuit and the power supply line are
connected and (iv) a third connecting pertion at which the second protection circuit and the
power supply line are connected so that the second protection circuit is disposed at a position

that is on a second side of the scanning line driving circuit.
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REMARKS
Claims 1, 5, 6 and 29-43 are pending in this application. By this Amendment, claims
1,29, 35, and 41-43 arc amended and claim 2 is canceled. No new matter is added.
Reconsideration of the rejections is requested based on the amendments and the following
remarks. This Amendment is being filed with an AFCP 2.0 Request.

1. The Pending Claims Define Patentable Subject Matter

The Office Action rejects claims 29, 33 and 34 as being a substantial duplicate of
claims 1, 5 and 6. Claim 1 is amended to include the features of claim 2, so this rejection is
moot. Withdrawal of the rejection is requested.

The Office Action rejects claims 1, 5, 6, 29, 30, 33, 34, 36, 39-43 under 35 U.S.C.
§103(a) over AAPA in view of Lee et al. (1U.S. Pat. No. 6,791,632), rejects claim 2 under 35
U.S.C. §103(a) over AAPA in view of Lee and Kitagawa et al. (U.S, 2004/0142269), and
rejects claims 31, 32, 37 and 38 under 35 U.S.C. §103(a} over AAPA in view of Lee and
Yamazaki et al. (U.S. 2004/0075094). These rejections are respectfully traversed.

Regardihg independent claims 1, 29, 35, and 41-43, the Office Action asserts that Lee
discloses first and second protection circuits connected to a power line to protect the power
line. However, claims 1 and 29 recite "a first protection circuit and a second protection

circuit that are connected to the scanning line driving circuit to proteet the scanning line

driving cireuit." Independent claim 35 likewise recites "a first protection circuit and a second
protection circuit that are connected to the scanning line driving circuit to protect the circuit
element." Lee and the other applied references do not disclose first and second protection
circuits connected to the scanning line driving circuit to protect the scanning line driving
circuit or to protect the circuit element.

In addition, the independent claims all recite that the first and second protection

circuits are connected to the power supply line and that the first and second protection

-10-
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use the protection units in the TFT array, but does not use any protection circuits in to protect
a scanning line driving circuit, or a power supply line connected to the scanning line driving
circuit as recited in the present claims. Lee therefore provides not motivation to utilize its
ESD protection circuits with the power supply line and scanning line driving circuit of the
AAPA.

Furthermore, the addition of the second protection circuit is not just a mere
duplication of parts as asserted in the Office Action. Instead, the second protection circuit, as
disclosed in the specification, provides additional ESD protection not provided by just the
first protection circuit.

Independent claims 41-43 additionally recite that the first protection eircuit is
disposed at a position that is on a first side of the scanning line driving circuit, and the second
protection circuit is disposed at a position that is on a second side of the scanning line driving
circuit. The Office Action asserts that this feature is obvious without providing any reference
teaching the features, but instead asserts that the location of the protection circuits is
dependent upon design requirement and available location, However, as noted above, the
protection circuits of Lee are arranged to protect the TFT array, and thus are presumably
positioned near the TFT aﬁay and thus all on one side of the scanning line driving circuit.
The AAPA does not remedy this deficiency of Lee.

For the above reasons, claims 1, 29, 35, and 41-43, and all claims dependent
therefrom, would not have been obvious over the applied references. Withdrawal of the
rejections is respectfully requested.

Ii. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in

condition for allowance. Favorable reconsideration and prompt allowance are earnestly

solicited.

-12-
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--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 10 December 2014 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
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Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS
3. |Z| The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) X They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or
d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. Applicant’s reply has overcome the following rejection(s):
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).
7. |:| For purposes of appeal, the proposed amendment(s): (a) [] will not be entered, or (b) [] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.
AFFIDAVIT OR OTHER EVIDENCE
8. |:| A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [ The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because
applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good
and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [X] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet.
13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).

14. [] Other: .
STATUS OF CLAIMS

15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: .
Claim(s) withdrawn from consideration:

/THIENVU TRAN/ /TIEN MALl/
Supervisory Patent Examiner, Art Unit 2836 Examiner, Art Unit 2836
U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20141222
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Continuation of 3. NOTE:

The newly added limitation such as "a third protection circuit connected to the power supply line between a first scanning line driving circuit
of the plurality of scanning line driving unit circuits and a second scanning line driving unit circuit of the plurality of scanning line driving unit
circuits, the first scanning line driving unit circuit and the second scanning line driving unit circuit being adjacent to each other" in claim 1
requires further consideration and/or search.

Continuation of 12. NOTE:

Claims 29 and 35, the newly recitation, such as "the first protection circuit and the second protection circuit are connected to the power
supply line", does not differentiate from the previous claims since the claims already recite the limitation (see last two clauses).

Claims 41, 42 and 43, the newly recitation, such as "the first protection circuit and the second protection circuit are connected to the

scanning line drive circuit", does not differentiate from the previous claims, since the claims already recite the limitation (see last two
clauses).
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RESPONSE UNDER 37 CFR §1.116
EXPEDITED PROCEDURE
TECHNOLOGY CENTER ART UNIT 2836

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yutaka KOBASHI Group Art Unit: 2836
Application No.:  12/436,335 Examiner: T. MAI
Filed: May 6, 2009 Docket No.: 122872.01

For: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC
APPARATUS

AMENDMENT AFTER FINAL REJECTION UNDER 37 CFR §1.116

Commissioner for Patents - I
P.O. Box 1450 DO NOT ENTER: /T.M./
Alexandria, VA 22313-1450

In reply to the September 10, 2014 Office Action, please consider the following:

Amendments to the Claims as reflected in the listing of claims;

Remarks.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of

Yutaka KOBASHI Group Art Unit: 2836
Application No.: 12/436,335 Examiner: T. MAI
Filed: May 6, 2009 Docket No.: 122872.01

For: SEMICONDUCTOR DEVICE, DISPLAY MAIL STOP RCE
DEVICE, AND ELECTRONIC
APPARATUS

LARGE ENTITY REQUEST FOR
CONTINUED EXAMINATION UNDER 37 C.F.R. §1.114

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

In accordance with the provisions of 37 C.F.R. §1.114, Applicant(s) hereby request(s)
continued examination (2nd or subsequent request).

X Applicant(s) further request(s) entry and consideration of the submission filed
December 10, 2014.

The above-identified application was filed on or after June 8, 1995. Thus, entry is
proper under 37 C.F.R. §1.114(d).

The fees associated with this filing are being paid electronically with this filing. The

Commissioner is hereby authorized to charge any additional fee {or credit any overpayment)

for this filing to Deposit Account No. 15-0461.
Respectfully submitted,

/David J. Zibelli/

James A. Oliff
Registration No. 27,075

David J. Zibelli
Registration No. 36,394

JAO:DJZ/kjb
Date: January 27, 2015
DEPOSIT ACCOUNT USE

OLIFF PLC AUTHORIZATION
P.O. Box 320850 Please grant any extension
Alexandria, Virginia 22320-4850 necessary for entry of this filing;
Telephone: (703) 836-6400 Charge any fee due to our

Deposit Account No. 15-0461
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Office Action Summary Examiner Art Unit AIA (First Inventor to File)
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).
Status
)X Responsive to communication(s) filed on 12/10/2014.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
_____;therestriction requirement and election have been incorporated into this action.
4[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5 Claim(s) 1.5.6 and 29-43 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.
8)[] Claim(s) is/are allowed.
7)X Claim(s) 1.5.6 and 29-43 is/are rejected.
8)[] Claim(s) is/are objected to.
9 Claim(s) are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn/Awww. usolo.gov/patents/init_events/peh/index.jsp or send an inquiry to PPlHieaedback@uspto.qoyv.

Application Papers
10)[0 The specification is objected to by the Examiner.
11)[] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[] Some** ¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) E Notice of References Cited (PTO-892) 3) D Interview Summary (PTO-413)

. . Paper No(s)/Mail Date. .
2) D Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)

Paper No(s)/Mail Date ) 4) [ other: .

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150418
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Art Unit: 2836

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions. A request for continued examination under 37 CFR 1.114, including the fee
set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on
01/27/2015 has been entered. Upon entering amendment, claims 1, 29, 35 and 41-43

have been amended; claim 2 has been cancelled.

Response to Arguments
2. Applicant’s arguments with respect to claims 1, 29, 35 and 41-43 have been
considered but are moot because the arguments do not apply to any of the references

being used in the current rejection.

Claim Rejections - 35 USC § 103
3. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.
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4. Claims 1, 5, 6 and 29-43 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Applicant Admitted Prior Art (AAPA) in view of Fujita (US
2005/0052384, “Fujita”).

5. Regarding claims 1, 6, 29, 30, 34-36 and 40, AAPA discloses a display device
or semiconductor device, the apparatus (fig. 11) comprising: a circuit element included
in a scanning line driving circuit (801); a power supply line (750 and 751) connected to
the scanning line driving circuit, the power supply line being one of a low potential
power supply line (750) or a high potential power supply line (751); an input terminal
(650 and 651) to supply power; a first protection circuit (ESD1 and ESD2) connected to
the scanning line driving circuit to protect the scanning line driving circuit or the circuit
element (since the power supply line provide power to the scanning line driving circuit
and the scanning line driving circuit would damage if surge propagate on the power
supply line) (see para. [0010]); and a plurality of scanning line driving circuits (801-1 to
801-480) included in the scanning line driving circuit, the plurality of scanning line
driving unit circuits being connected to the power supply line, the first protection circuit
being connected to the power supply line between (i) a first connecting portion at which
the scanning line driving circuit and the power supply line are connected and (ii) the
input terminal, and the scanning line driving circuit connected to the power supply line
between (iii) a second connecting portion at which the first protection circuit and the
supply line are connected and (iv) a third connecting portion at which the power supply

line is connected.
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6. AAPA does not explicitly disclose second and third protection circuits connected
to the power supply line. Fujita discloses a display device, the apparatus (figs. 1, 2 and
5) comprising: a scanning line driving circuit (130); a power supply line (VDDY, VSSY,
VHHY, VLLY, VDDX, VSSX, VHHX and VLLX) connected to the scanning line driving
circuit, the supply line being one of the low potential power supply line or a high
potential power supply line; an input terminal (not shown) connected to the power
supply line to supply power, a plurality of scanning line driving circuits (132a(1) —
132a(m) and a portion of a shift register (131)) included in the scanning line driving
circuit, the plurality of scanning line driving unit circuits being connected to the power
supply line; a first protection circuit, a second protection circuit and a third protection
circuit (represent by a block circuit 133; fig. 5 illustrates protective circuit has one input
(512), one output (513), low power supply line (VSSY) and high power supply line
(VDDY), each of the protective circuit protects input signals (DY, YCK and YCKB) from
ESD) connected to the scanning line driving circuit to protect the scanning line driving
circuit, and the first protection and the second protection circuits are connected to the
power supply line (see fig. 5), the third protection circuit connected to the power supply
line (see fig. 5) between a first scanning line driving circuit of the plurality of scanning
line driving unit circuits and a second scanning line driving unit circuit of the plurality of
scanning line driving unit circuits, the first scanning line driving unit circuit and the
second scanning line driving unit circuit being adjacent to each other. Fuijita's goal is to
protect all the signal inputs and outputs of the scanning line driving circuit from

electrostatic discharge by using a plurality protective circuits (simply into one block such
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as 133, 134a and 134b). Each of the protective circuit has number of ESD protection
circuit elements to protect each of the input signals or output signals (see para. [0079]
and [0080]). It would have been obvious to one of ordinary skill in the art at the time of
the invention was made to modify the semiconductor device of AAPA and utilize the
ESD protection circuit structure, as taught by Fujita, in order to protect both the
scanning line driving circuit and each of the pixel in the image display area, since the
ESD would be deteriorated or destroy these function circuits.

7. Regarding claims 5, 33 and 39, AAPA discloses a substrate (see para. [0006]),
the scanning line driving circuit being arranged on the substrate, the power supply line
being formed over first and second corner portions of the substrate so as to follow a
periphery of the substrate, the first protect circuit being arranged in the first corner
portion of the substrate. AAPA discloses in figure 11 that number of ESD protection
circuits (ESD1 - ESD4) arrange between the first corner portion and a third corner
portion. AAPA and Fuijita does not explicitly disclose the second protection circuit being
arranged in the second corner portion of the substrate. However, choosing a location
for the ESD protection, such as the second corner portion of the substrate, is dependent
upon available location, design requirement and/or operating condition. Therefore, it
would have been obvious to one of ordinary skill in the art at the time of the invention
was made to further modify the system of AAPA in view of Fujita, and place the second
protection circuit at second corner portion of the substrate, since choosing a location for
the ESD protection, such as the second corner portion of the substrate, is dependent

upon available location, design requirement and/or operating condition.
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8. Regarding claim 31 and 37, Fujita discloses a buffer circuit (515 in the ESD
protection circuit; un-number element in circuit 132a(1)-132a(m)) included in the
scanning line driving circuit.

9. Regarding claim 32, Fujita discloses a transistor (in fig. 5) included in the
scanning line driving circuit.

10. Regarding claim 38, the shift register of Fujita inherently has transistors.

11.  Regarding claims 41-43, AAPA discloses a display device, the apparatus (fig.
11) comprising: a circuit element included in a scanning line driving circuit (801); a
power supply line (750 and 751) connected to the scanning line driving circuit, the
power supply line being one of a low potential power supply line (750) or a high
potential power supply line (751); an input terminal (651) connected to the power supply
line to supply power; a first protection circuit (ESD2) that is connected to the power
supply line to protect the power supply line/ the scanning line driving circuit/ part of the
circuit element (the ESD protecting the power supply line is the same as protecting the
scanning line driving circuit or the circuit element since the power supply line provides
voltage to the scanning line driving circuit and the scanning line driving circuit would
damage if surge propagates in the power supply line), the first protection circuit
connected to the scanning line driving circuit (see para. [0010]), the first protection
circuit being connected to the power supply line between (i) a first connecting portion at
which the scanning line driving circuit and the power supply line are connected and (ii)
the input terminal so that the first protection circuit is disposed at a position that is on a

first side of the scanning line driving circuit, and the scanning line driving circuit being
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connected to the power supply line between (iii) a second connecting portion at which
the first protection circuit and the power supply line are connected and (iv) a third
connecting portion at which the power supply line is connected.

12. AAPA does not explicitly disclose second protection circuit connected to the
power supply line. Fujita discloses a display device, the apparatus (figs. 1, 2 and 5)
comprising: a scanning line driving circuit (130); a power supply line (VDDY, VSSY,
VHHY, VLLY, VDDX, VSSX, VHHX and VLLX) connected to the scanning line driving
circuit, the supply line being one of the low potential power supply line or a high
potential power supply line; an input terminal (not shown) connected to the power
supply line to supply power, a plurality of scanning line driving circuits (132a(1) —
132a(m) and a portion of a shift register (131)) included in the scanning line driving
circuit, the plurality of scanning line driving unit circuits being connected to the power
supply line; a first protection circuit, a second protection circuit and a third protection
circuit (represent by a block circuit 133; fig. 5 illustrates protective circuit has one input
(512), one output (513), low power supply line (VSSY) and high power supply line
(VDDY), each of the protective circuit protects input signals (DY, YCK and YCKB) from
ESD) connected to the scanning line driving circuit to protect the scanning line driving
circuit, and the first protection and the second protection circuits are connected to the
power supply line (see fig. 5), the third protection circuit connected to the power supply
line (see fig. 5) between a first scanning line driving circuit of the plurality of scanning
line driving unit circuits and a second scanning line driving unit circuit of the plurality of

scanning line driving unit circuits, the first scanning line driving unit circuit and the
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second scanning line driving unit circuit being adjacent to each other. Fujita's goal is to
protect all the signal inputs and outputs of the scanning line driving circuit from
electrostatic discharge by using a plurality protective circuits (simply into one block such
as 133, 134a and 134b). Each of the protective circuit has number of ESD protection
circuit elements to protect each of the input signals or output signals (see para. [0079]
and [0080]). It would have been obvious to one of ordinary skill in the art at the time of
the invention was made to modify the semiconductor device of AAPA and utilize the
ESD protection circuit structure, as taught by Fujita, in order to protect both the
scanning line driving circuit and each of the pixel in the image display area, since the

ESD would be deteriorated or destroy these function circuits.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tran ThienVu can be reached on 571-270-1276. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TIEN MAL/
Examiner, Art Unit 2836
04/18/2015

/THIENVU TRAN/
Supervisory Patent Examiner, Art Unit 2836
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REMARKS
Claims 1, 5, 6 and 29-43 are pending in this application. Reconsideration of the
rejection is requested based on the perfection of the priority date and the following remarks.

L. The Pending Claims Define Patentable Subject Matter

The Office Action rejects claims 1, 5, 6 and 29-43 under 35 U.S.C. §103(a) over
AAPA in view of newly applied Fujita (U.S. 2005/0052384). However, attached hereto is an
English language translation of the priority document. A certified copy of the priority
document was filed in the parent application. Accordingly, the July 5, 2004 priority date of
the present application is perfected, and thus Fujita is not prior art against the application,
because of Fuyjita's July 20, 2004 U.S. filing date. Withdrawal of the rejection is therefore
requested.

II. Conclusion

In view of the foregoing, it is respectfully submitted that this application is in
condition for allowance. Favorable reconsideration and prompt allowance are earnestly

solicited.
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Should the Examiner believe that anything further would be desirable in order to
place this application in even better condition for allowance, the Examiner is invited to

contact the undersigned at the telephone number set forth below.
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/David J. Zibelli/
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[Name of Document] CLAIMS
[Claim 1]

A semiconductor device comprising:

a plurality cof semiconductor circuits arranged on a
substrate;

wiring lines electrically connected to the
semiconductor circuits;

input terminals electrically connected to the wiring
lines to supply electrical signals; and

protective circuits connected to the wiring lines to
protect the wiring lines or the semiconductor circuits from
static electricity or noise,

wherein at least one semiconductor circuit among the
semiconductor circuits is disposed between the input
terminals and the protective circuits.
[Claim 2]

The semiconductor device according to Claim 1,

wherein the electrical resistance between a connection
part connecting the at least one semiconductor circuit among
the plurality of semiceonductor circuits to the wiring lines
and a connectlon part connecting the wiring lines to the
input terminals, is lower than the electrical resistance
between a connection part connecting the protective circuits
to the wiring lines and a connection part connecting the

wiring lines to the input terminals.

Page 422 of 520



[Claim 3]

The semiconductor device according to Claim 1 or 2,

wherein a plurality of the protective circuits are
arranged, and at least one semiconductor circult among the
semiconductor circuits is arranged between the protective
circuits.
[Claim 4]

The semiconductor device according to Claim 3,

wherein the plurality of protective circuits are
arranged with a predetermined gap therebetween.
[Claim 5]

The semiconductor device according to any one of Claims
1 to 4,

wherein the wiring lines include a low potential power
line that supplies at least relatively low reference
potential and a high potential power line that supplies
relatively high reference potential, and at least one
protective circuit is connected to both of the low potential
power line and the high potential power line to form a power
source protective cilrcuit.
[Claim 6]

The semiconductor device according to Claim 5,

wherein the input line has a signal input line that
transmits a signal which is not a fixed reference potential,

and at least one protective cilrcuit 1s a protective cilrcuit
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between signal power sources, in which either the low
potential power line or the high potential power line is
connected to the signal line.

[Claim 7]

The semicconductor device according to Claim 5 or 6,
wherein a capacitive element is provided at least
between the low potential power line and the high potential
power line, or between the signal line and the low potential

power line, or between the signal line and the high
rotential power line, and the capacitance of the capacitive
element is not less than I x t x 0.1 (F) when the maximum
current flowing in the low potential power line or the high
potential power line is I (&), and smaller one of tclerable
times when a voltage drep in the low potential power line or
in the high potential power line occurs 1s t (second).
[Claim 8]

The semiconductor device according to Claim 7,

wherein t is not more than 107% (second).
[Claim 9]

The semiconductor device according to any one of Claims
& to 8,

wherein the capacitance between the signal input line
and the low potential power line or the high potential power
line is lower than the capacitance between the low potential

vower line and the high potential power line.
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[Claim 10]

The semiconductor device according toc any cne of Claims
1 to 9,

wherein at least one of the power source protective
circuit and the signal power source protective circuit
includes a diode element, and one end of the diode element
is connected to either the low potential power line or the
high potential power line.
[Claim 11]

The semiconductor device according to any one of Claims
5 to 10,

wherein each of the plurality of semiconductor circuits
includes a first transistor being an n-channel type field
effect transistor and a second transistor being a p-channel
type field effect transistor, and at least a part of the
first transistor is connected to the low potential power
line and at least a part of the second transistor is
connected to the high potential power line.
[Claim 12]

The semiconductor device according to Claim 11,

wherein each of the first transistor and the second
transistor has a polysilicon thin film serving as an active
layer, and the substrate is an insulating substrate.
[Claim 13]

The semiconductor device according to any one of Claims
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1 to 12,

wherein a plurality of active elements are formed in a
matrix on the substrate, and at least a part of the
plurality of semiconductor circuits constitutes a driving
circuit for supplying a drive signal to the plurality of
active elements.

[Claim 14]

The semiconductor device according to Claim 13,

wherein internal protective cilrcuilts are arranged at
corners far from the input terminals among four corners of
the plurality of active elements arranged in the matrix
shape.

[Claim 15}

A display device including:

a first substrate having the semiconductor device
according to any one of Claims 1 to 14 formed thereon,

a second substrate opposing the first substrate, and

a liguid crystal layer interposed between the first
substrate and the second substrate.

[Claim 16]

A display device including the semiconductor device
according to any one of Claims 1 to 14, on which an organic
EL element is formed.

[Claim 17]

An electronic apparatus having the display device
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according to Claim 15 or 16.
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[Name of Document] SPECIFICATION

[Title of the Invention] SEMICONDUCTOR DEVICE, DISPLAY
DEVICE, AND ELECTRONIC APPARATUS

[Technical Field]
[0001]

The present invention relates te a semiconductor device,
display device and electronic apparatus, and more
particularly, to a display device having a driving circuit
provided on an active matrix substrate.

[Background Art]
(60023

In a semiconductor device, it 1s important to take
measure against the electro-static damages (ESD) when a high
voltage caused by a static electricity or a various noise
rhenomenon i1s unintentionally applied to the inside of the
device to damage an insulating film, thereby causing a fatal
damage to the device. In order to prevent the problem,
various protective circuits have been proposed. For example,
in Patent Documents 1 and 2, i1t has been proposed that an
abnormal voltage applied to lines is discharged to GND, etc.
by proper combination of dicdes. However, since general
semiconductor devices are formed on a silicon wafer made of
conductive material, there are little chances of being
electrified within the semiconductor device, so that it is a

key issue to prevent the damage when a static electricity
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flows through input terminals. To solve such a problem,
conventionally, protective circuits are formed between input
terminals and the semiconductor device forming a circuit,
i.e., immediately after the input terminals, so that 1t is
prevented that the high voltage from the input terminals is
transmitted to the device.

[0003]

On the other hand, in a display device using an active
element such as a thin film transistor (TFT), which has been
rapidly spread in recent years, a device is formed on an
insulating substrate. BAs a result, there is a problem in
that it is easy that the device is easily electrified by
static electricity, and that the electro-static damage 1is
generated during the manufacturing process. On this account,
for example, an electro-static measure is taken by forming
an antistatic line, called as a guide ring or a short ring,
at the periphery of an active matrix circuit.

[C004]

In recent years, a display device having a built-in
driving circuit has been widely spread, in which an
improvement of a definition, a cost reduction and better
reliability are realized by using a polysilicon TFT having
polysilicon serving as an active layer. In such a device,
as a measure against the static electricity of the driving

circuit, a conventicnal method used in a semiconductor on a
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silicon wafer is applied as it 1s, so that only protective
circuits for preventing the static electricity from the
input terminals are built in, and a conventional method of a
display device not having the built-in driving circuit is
used to protect the active matrix circuit from the static
electricity. Hereinafter, the conventional art relating to
the protection of the driving circuit will be descrikbed in
detail with respect to FIG. 11.

[0005]

FIG. 11 is a view illustrating a configuration of an
active matrix substrate of a VGA-LCD using polysilicon TFT
by the conventional art. Reference numerals 201-1 to 201-
480 indicate scanning lines of the active matrix circuit,
driven by a scanning line driving circuit 800. Reference
numerals 202-1 to 202-1920 indicate data lines, and pixel
transistors 401 composed cof n-type TFT and pixel electrcdes
402 are formed at intersections of the scanning lines and
the data lines, respectively, to drive a liguid crystal
device.

[00os]

Reference numerals 801-1 to 801-480 indicate scanning
line driving unit circuits composed of 480 stages, which
form the scanning line driving circuit 800, and each o¢f them
is composed by a CMOS circuit. A specific configuration of

the scanning line driving unit circuits 801-1 to 80l-n is
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shown in FIG. 5.

{0007]

Each of the scanning line driving unit circuits 801-1
to 801-480 is connected to a low potential power line 750
and a high potential peower line 751, through which power is
supplied. The low potential power line 750 is connected to
a low potential power terminal 650, the high potential power
line 751 is connected to a high potential power terminal 651.
Also, the low potential power terminal €650 and the high
potential power terminal 651 are connected tc a power IC
through a FPC, and they are supplied with reference
potentials of a potential V3 and a potential VD,
respectively. Herein, VS is less than VD.

[0008]

Further, a signal (for example, a clock signal)
required for the operation of each of the scanning line
driving unit circuits 801-1 to 801-480 are supplied from an
external IC through signal lines 701 and 702 and signal
terminals‘601 and 602.

{0009]

Here, in order to prevent TFTs constituting each of the
scanning line driving unit circuits 801-1 teo 801-480 from
being damaged by the static electricity or noise current
input through the low potential power terminal 650, the high

potential power terminal 651 and the signal terminals 601
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and 602, static electricity protection circuits ESDl to ESD4
are provided between the input terminals 601, 650 and 651

and the scanning line driving unit circuits 801-1 to 801-480,
respectively. A specific configuration of the static
electricity protection circuit ESD1 to ESD4 is shown in
Patent Document 1 and Patent Document 2.

(00101

[Patent Document 1] Japanese Patent No. 2884946

[Patent Dccument 2] Japanese Patent No. 3141511
iDisclosure of the Inventlon]

[Problems to be Sclved by the Invention]

[0011)

However, in the driving circult on an insulating
substrate, it is difficult for charges to escape as compared
to the circuit on silicon wafer, and it is easy to be
electrified. In addition, in the case that the driving
circuit of the display device i1s formed on a glass substrate,
the area of the circuit is larger as compared to the IC
formed on a general silicon wafer. Therefore, in such a
configuration, there is a problem in that a protection of
the wiring lines far from the input terminals against the
static electricity is not sufficient, especially during a
manufacturing process. Specifically, since there is a
vossibility that the static electricity is electrified on a

certain location on the substrate during the manufacturing
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process, when the distance from the electrified leocation to
the static electricity protection circuit is long and the
line resistance is high, a transistor within a circuit
located closer than the static electricity protection
circuit is damaged by the static electricity even before the
static electricity protection circuit starts the operation.
Such a problem is the same in a semiconductor device using a
SOI substrate.

[0012]

Further, in & case of an insulating substrate, a large
current may flow in the wiring lines by electrostatic
induction when strong electrostatic discharge occurs in the
outside of the substrate even in a finished product state
after completion of the manufacturing process. Even in such
a case, there is a possibility that a circuit located far
from the terminal is damaged.

[COL13]

Furthermore, the present invention provides a measure
against the problem in that potentials on the wiring lines
are instantaneously changed, when a large amount of current
flows in the wiring lines through a circuit.

[Means for Solving the Problems]
{0014)
In order to solve the above problems, it is proposed

that a semiconductor circuit be disposed between protective
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circuits and input terminals. More specifically, it is
proposed that an electrical resistance between a connection
part ceonnecting the semiconductor circuit te wiring lines
and input terminals be lower than an electrical resistance
between a connection part connecting the protective circuits
to the wiring lines and the input terminals,

[0015]

Thus, there is an effect that the protection against
the static electricity is sufficiently cobtained even in a
place far from the terminal, by providing internal
protective circults in an area which is not connected to the
input terminals of the wiring lines as well as providing the
protective circuits around the input terminals as in the
conventional art.

[0016]

Further, it is proposed that a plurality of the
protective cilrcuits are arranged on the wiring lines and the
semiconductor circuit is interposed between the protective
circuits. Thereby, it 1s possible to prevent the static
electricity or noise input from the input terminals, and to
protect a semiconductor circuit far from the input terminals.
In addition, it is preferable that the plurality of the
protective circuits be arranged with a predetermined gap
therebetween, thereby the entire part of the semiconductor

circult connected to the wiring lines can be protected.
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[0017]

Furthermore, in the present invention, it 1s proposed
that the wiring line include a low potential power line and
a high potential power line, and the protective circuits
between power sources connected to both of the low potential
power line and the high potential power line is comprised.
In this configuration, the protective circuit can be easily
formed by a diode element, etc., and since all are power
lines, 1t i1s difficult to be affected by the noise. Also,
in general, the power line is remarkably lengthened within a
circuit, so that it requires a static protection more than
other lines. Therefore, the effect i1s remarkable. In
addition to this, for a signal line, it is proposed that the
protective circuits between signal power sources be formed
between the power lines. Since it 1s easy to be affected by
the noise between the signal lines, it is possible to reduce
an adverse influence by providing the protective circuit
betwesen the power source and the signal line. Also, it is
proposed that the capacitance of the protective circuits
between signal power scurces be lower than the capacitance
of the protective circults between the power sources. In
this way, it is possible to minimize an influence on the
power line by the signal.

[0018]

Further, in the present invention, the capacitive
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component between the wiring lines in the protective
circuits is not less than T x t x 0.1 (F) when the maximum
current flowing in the low potential power line or the high
potential power line is I (A} and the maximum tolerable time
when a voltage drop in power line occurs is t (second). t
is preferably below 107% (second) in consideration of general
operation time in a polysilicon TFT. Thereby, when a large
amount of current flows in the circuit and a supply from the
outside is not sufficient to follow it to generate
instantaneous voltage changes on the wiring lines, there is
an effect that the voltage changes are reduced by the
capacitive components within the protective circuits.

[0019]

Further, in the present invention, it is proposed that
the protective circuit between power sources or the
protective circuit between sgignal power sources include a
diode element, and one end of the diode element is connected
to the power line. In this configuration, the static
electricity or the noise current 1s easily discharged, sé
that the protective performance is remarkably improved.

(00201

Further, in the present invention, it is proposed that
contents of the invention described above is applied to a
so-called CMOS type semiconductor device, which is composed

of an n-channel type field effect transistor and a p-channel
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type field effect transistor. Because the CM0OS type
semiconductor device requires at least 2 types of reference
power source, the number of power line is increased, so that
the effect of this invention is remarkable. Particularly,
in the CMOS type semiconductor device composed of the
polysilicon thin film transistor, the substrate is an
insulating substrate, and thus electrification easily occurs
under & state in which there is no protective circuit, so
that the effect of the present invention is more prominent,
Further, when an active matrix used in a TFT-LCD or TFT-OLED
and a driving circuit therecf are formed on the insulating
substrate, the driving circuit is configured to surround the
active matrix, so that 1t becomes larger and accordingly its
line is alsoc lengthened. As a result, the effect of the
present 1nvention 1is more remarkable.

[0021]

Further, in the present invention, it is proposed that,
when the active matrix is applied to the present invention,
internal protective circuits are arranged at corners far
from the input terminals among four corners of the active
matrix. By such a configuration, it is possible to arrange
large-sized protective circuits without making the
peripheral area large.

[0022]

Moreover, in a display device using the semiconductor
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device of the present invention and an electronic apparatus
having the display device, the electro-static damage is
difficult to be generated during a manufacturing process, so
that it is advantageous in terms of cost, and it is
difficult that the voltage drop at the power source occurs,
50 that there is an effect that the display quality is
improved.

[Best Mcde for Carrying Out the Invention]

[0023]

Hereinafter, embodiments of the present invention will
be described with reference to the accompanying drawings.
[First Embodiment]

[0024]

FIG. 1 is a view illustrating a configuratiocn of an
active matrix substrate having a built-in scanning line
driving circuit according te a first embodiment in which a
liquid crystal display device using a scanning line driving
circuit of the present invention i1s implemented. 480
Scanning lines 201-1 to 201-480 and 1920 data lines 202-1 to
202-1920 are provided orthogonally to each other on an
active matrix substrate 101, and 480 capacitance lines 203-1
to 203-480 are alternately arranged in parallel to the
scanning lines 201-1 to 201-480. The data lines 202-1 to
202-1920 are connected to data line input terminals 302-1 to

202-1920. The capacitance lines 203-1 to 203-480 are short-
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circuited from one another to be connected to a common
potential input terminal 303. An opposite conductive part
304 1s also connected to the common potential input terminal
303.

[0025]

A pixel switching device 401l~n-m composed of n-channel
type field effect thin film transistor is formed at each
intersection of the scanning line 201-n and the data line
202-m. Also, its gate electrode 1s connected to the
scanning line 201-n, and its source and drain electrodes are
connected to the data lines 202-m and pixel electrodes 402-
n-m, respectively. The pixel electrode 402-n-m constitutes
a capacitance line 203-n and an auxiliary capacitor, and
forms a capacitor together with an opposing substrate
electrode COM with a liquid crystal device therebetween when
it 1s assembled as the liguid crystal display device.

(00261

The scanning lines 201-1 to 201-480 are connected to
the gscanning line driving circuit 800, which is formed by
integrating polysilicon thin film transistors on the active
matrix substrate, thereby being supplied with a drive signal.
Herein, the scanning line driving circuit is composed of 480
scanning line driving unit circuits 801-1 to 801-480 which
are connected to each of the scanning lines. In the present

invention, the semiconductor circuit in the scope of claims
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is the scanning line driving circuit 800. Further, the
wiring lines in the scope of ¢laims represents a CLK signal
line 701, a SP signal line 702, a high potential power line
751, and a low potential power line 750.

[0027]

The CLK signal line 701, the SP signal line 702, the
high potential power line 751, and the low potential power
line 750 are connected to the scanning line driving circuit
800, to which a clock pulse signal, a start pulse signal and
respective power potentials are supplied. Herein, The CIK
signal line 701, the SP signal line 702, the high potential
power line 751 and the low potential power line 750 are
connected to the CLK signal terminal 601, the high pcotential
vower terminal 651 and the lower potential power terminal
650, and the terminals is connected to an external iC
through a FPC to receive a desired signal and a power
potential.

[coz8]

A first to a fourth protective circuits ESDL to ESD4
are connected to a connecting line between CLK signal
terminal 601 and a CILK signal line 701, a connecting line
between a SP signal terminal 602 and a SP signal line 702, a
connecting line between the high potential power terminal
651 and the high potential pcwer line 751, and a connecting

line between the low potential power terminal 650 and the

Page 440 of 520



low potential power line 750, respectively, thereby
preventing TFTs within the scanning line driving circuit 800
from being damaged when the static electricity or nolse
current is input from each of the terminals 601, 602, 651
and 650.

[0C22]

In additicn, a fifth to a seventh protective circuits
ESD1l to ESDL3 are disposed at far end of the opposite side,
as seen from the CLK signal terminal 601 on CLK signal line
701, the high potential power terminal 651 on the high
potential power line 751, and the low potential power
terminal 650 on the low potential power line 750, with a
scanning line driving circuit 800 therebetween. Thereby, it
is possible to prevent that a unit, (for example, n = 1},
located far from a terminal, among scanning line driving
unit circuits 801-n, is damaged by the static electricity
during manufacturing the active matrix substrate. Further,
the fifth to seventh protective circuits ESD11 TO ESDL3 can
be arranged without making the substrate area larger, 1if
arranged at the corner part of the active matrix substrate,
more particularly, at the corner opposite to the input
terminals.

[0030]

FIG. 4 is a view illustrating an example of a specific

circuit configuration of protective circuits ESDL to ESD13.
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A source electrode and a gate electrode of a p-type
transistor 504 are connected to a high potential power
scurce VH, and its drain electrode 1s connected to a wiring
line belng protected. A source electrode and a gate
electrode A of an n-type transistor 502 are connected to a
low potential power VL, and its drain electrode is connected
to a wiring line being protected. Here, a signal level
given to the wiring line being protected has to be not more
than VH and not less than VL. When the potential of the
power source being protected is out of the range of VH to VL
by the static electricity, the n-type transistor 502 or the
p-type transistor 504 is on, thereby an abnormal current
runs through a reference potential VH line or a reference
potential VL line. BAlso, by a protective resistor 503, it
is possible to prevent that the potentials of the wiring
lines rapidly increase to damage the n-type transistor 502
or the p-type transistor 504. Here, as VH and VL, the
highest power and the lowest power are used within the
circult, respectively, however, VH = VD, VL = VS may be
possible,

[0031]

Further, the protective circuits ESD]l to ESD13 are the
same configuration, however, it is possible that each of the
protective circuits has a different circuit configuration

according to its necessity. Particularly, compared to
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internal protective circuits ESD11 TO ESD13, the protective
circuits ESDI to ESD4 of input part are required to have
relatively high protective performance. ©On this account,
for example, it is preferable that the first protective
circuit ESD1 has a circuit configuration having protective
performance higher than the fifth protective circuit ESD1l1,
more specifically, it is preferable that the first
protective circuit ESDl is larger than the fifth protective
circuit ESD11 with respect to channel widths of the n-type
transistor 502 and the p-type transistor 504.

[0032]

FIG. 5 is a view illustrating an example of a
configuration of scanning line driving unit circuits 801-1
to 801-480, which is composed of a NAND circuit, a NOT
circuit, and a static type shift register using two clock
inverters. Further, an COUT terminal of the scanning line
driving unit circuit 801-n at the nth stage (n < 480) is
c@nnected to an IN terminal c¢f the scanning line driving
unit circuit 801-n-1 at the (n~1l)th stage, and the IN
terminal of the scanning line driving unit circuit 801-480
at the 480th stage is connected to a SP signal line 702Z.

[0033]

FIG. 6 is a perspective view (partial sectional view)
illustrating a configuration of a transmission liquid

crystal display device according tec a first embodiment. The
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active matrix substrate 101 shown in FIG. 1 is attached to
an opposite substrate 901, in which common electrodes are
formed by coating ITO on a color filter, by sealant 920, and
nematic liquid crystal materials 9210 are injected
therebetween. Further, conductive materials are disposed in
the opposite conductive part 304 provided on the active
matrix substrate 101, and is short-circuited from the common
electrodes of the opposite substrate 801.

[0034]

4 data line input terminals 302-1 to 302-1220, a common
potential input terminal 303, a CLK signal terminal 601, a
SP signal terminal 602, a high potential power terminal 651,
a lower potential power terminal 650 are connected to one or
a plurality of external ICs 240 through a FPC 930 mounted on
the terminals to be supplied with a required electrical
signal and potential.

[0035]

Furthermore, an upper deflection plate 951 is disposed
at the external side of the active matrix substrate, a lower
deflection plate 952 is disposed at the external side of the
opposite substrate, and they are disposed in such a way that
peclarizing directions thereof are linear. BAlso, a back
light 960 1is attached to the lower deflection plate 952, so0
that a liquid crystal display device is formed. The back

light 960 may be a cold cathode tube to which a light
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guiding plate or a dispersion plate is attached, or a unit
where an entire surface emits light by an EL element.
Although it is not shown, according to the necessity, the
surrounding may be covered by an cuter shell, or a
protective glass or an acryl plate may be attached on the
upper deflection plate.

[0036]

In the ligquid crystal display device, as compared to
the conventional art, it is difficult that the electrostatic
damage caused by the static electricity is generated during
the manufacturing process or after the completion therecof.
Therefore, the vieid is increased and the reliability is
improved.

[Second Embodiment]

[0037]

FIG. 2 1s a view illustrating a configuration of a
driving circult in a second embodiment implementing a liquid
crystal display device using the scanning line driving
circuit of the present invention. The figure is a diagram
corresponding to the inside of the frame indicated by a
broken line A of FIG. 1.

[0038]

In the present embodiment, not only the input part
protective circuits ESD1 to ESD3 between terminals 601, 650

and 651 and the scanning line driving circuit 800 and the
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internal protective circuits ESD11l to ESD1I3 located at the
far end with the driving circuit 800 therebetween as seen
from input terminals 601, 650 and 651, but alsc an eighth to
a tenth protective circuits ESD21 to ESDZ3 are provided
between the unit driving circuit 801-240 at the 240th stage,
which is an intermediate stage of the driving circuit 800,
and the unit driving circuit 801-241 at the 241st stage.
Thereby, 1t 1s possible to prevent the damage caused by the
static electricity in the vicinity of the intermediate stage
(n = 240), which is far from both the vicinity and the far
end of the terminal. In the present embodiment, the
protective circuits are added only in the intermediate stage,
but i1t 1s possible to increase the number of the protective
circuit to be interposed in accordance with the size of the
circuit. For example, in addition to the locations of the
present embodiment, more preferably, the protective circuits
are interposed between the 120th stage (801-120) and the
121st stage (801-121) and between the 360th stage (801-360)
and the 36lst stage (801-361), and most preferably the
protective circuits are interposed between all stages if
there is no problem in the circuit area. However, in any
case, a distance when interposing the protective circuits
should be approximately egual, otherwise, it is easy that
the electro-static damage occurs only in a place where the

distance is large.
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[G039]

With respect to the configuration of the active matrix
substrate and the details of the protective circuits or the
driving circuit in a place other than the above specified
place, the second embodiment is the same as the first
embodiment. Also, for the liguid crystal display device
using the active matrix substrate including the circuit
shown in FIG. 2, the configuration is the same as in the
first embodiment, so that the explanation is omitted.
[Third Embocdiment]

[0040]

FIG. 3 is a view illustrating a configuration of an
active matrix substrate having formed with a scanning line
driving circuit in a first embodiment implementing a liguid
crystal display device using the scanning line driving
circuit of the present invention.

[0041]

In the present embodiment, differently from the first
and second embodiments, a CLK signal and a SP signal applied
to the scanning line driving circuit 800 are not directly
input from a CLK signal terminal 601 and a SP signal
terminal 602, but, after driving capability is amplified at
buffer circuits 810-1 and 810-2, they are input to the
scanning line driving circuit 800. By such a configuratiocn,

when the signal driving capabllity of the external IC is not
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80 high, it is possible to drive the signal without big
delay even in a panel having a large area.

[0Cc42]

FIG. 7 1s a detailed view illustrating a configuration
of the buffer circuits 810-1 and 810-2 in the third
empodiment. A first NOT circuit 821 and a second NOT
clrcuit 822 are connected in series by two stages, the
transistor constituting the second NOT circuit 822 has a
channel width wider than the transistor constituting the
first NOT circuit 821. For example, the first NOT circuit
821 is set to be W = 250 um, the second NOT circuit 822 is
set to be W = 1000 pum. A power line 850 is a branch line
rising from the low potential power line 750 of FIG. 3, and
the power line 851 is a branch line rising from the high
potential power line 751 of FIG. 3, wherein a white circle
mark indicates a branching point direction, and a eleventh
and a twelfth circuits ESD4l and ESD42 are disposed at the
opposite side, i.e., at the end of the branch lines 850 and
851 with the buffer circuit 810-1 and 810-2 interposed
therebetween.

[0043]

In such a configuration, the buffer circuits 810-1 and
810-2 are connected to a part between the first protective
circuit ESDl11l and the eleventh protective circuit ESD41l on

the low potential power line 750 and the a part between the
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second protective circuit ESD12 and the twelfth protective
circuit ESD42 on the high potential power line 750, sc that
the protective performance when the static electricity is
electrified within the buffer circuit 810-1 and 810-2 is
remarkably improved as compared to the case in which there
is only the first protective circuit ESD1L.

[0044)]

FIG. 8 is a detailed view illustrating ancother example
of a configuration of the buffer circuits 810-1 and 810-2 in
the third embodiment. As compared to the configuration of
FIG. 7, a thirteenth protective circuit ESD51 and a
fourteenth protective circuit E3SDS51 are added on the wiring
line connecting a connection point of a first NOT circuit
821 with a connection point of a second NOT circuit 822
provided on the low potential power line 750 and the high
potential power line 751. The other configuration is the
same as 1in FIG. 7. As such, there are internal protective
circuits in the intermediate points between circuits, and
thus the protective performance is more improved.

[0045]

Further, in this embodiment, there is another effect
that the wvoltage change in power source 1is prevented. Since
the resistance of the power source is limited, when a large
current 1s instantaneously consumed in a complementary

clrcuit, the veltage is changed even though it is partial

- 7272 -
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and instantaneous. According to the present embodiment, the
channel width of the second NOT circuit 822 is W = 1000 pm,
which is so large, and so large current instantaneously
flows to change the potential of the power source when the
input signal is inverted {(the time depends on the
capacitance of the wiring line to which the output terminal
of the second NOT circuit 822 is connected).

[004¢]

FIG. 10 is a view illustrating a simulation result of
potential change with respect te time in the buffer circuit
of FIG. 7 and FIG. 8. Hereinafter, the present embodiment
will be described in detail by referring to FIG. 10. Graph
880 shows a waveform of the signal which i1s output from the
first NOT circuit 821 and input to the second NOT circuit
822, in which the potential is changed from VS to VD. At
this time, the n-type transistor constituting the second NOT
clrcuit 822 is turned on to apply the potential of the
output terminal to VS. In this case, a large current flows
in the low potential power line 850, so that a voltage
gradient i1s generated. As a result, the potential is
instantaneously risen a little. 1In order to prevent this,
it is preferable to widen the line width of the low
potential power line 850, but it may be limited due to a
circuit area. The graph 88l shows the potential arcund the

second NOT circuit 822 of the low potential power line 850,
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when the low potential power line 850 is fixed as a
predetermined line width, especially, when counter measures
are not taken, and it can be seen that the voltage is
instantaneously risen.

[0047]

When such a phenomenon occurs, the driving capability
of the buffer circuit is deteriorated, and it is possible to
have an adverse effect on other lines connected to the low
potential power line 850. In other words, the voltage drop
as in graph 881 is transmitted to another circuit through
the low potential power line 850, thereby causing
malfunction in the worst case. As a result, it affects the
cutput precision in a case of an analog circult. Such a
problem is more remarkable in a TFT circuit én an insulating
substrate, which has a circuit area larger than a circuit on
a silicon wafer, and especially, in the display circuit of
the display device.

[0048]

Next, the graph 882 shows a result of the case in which
an appropriate capacitive element 1s added to the low
potential power line, 1In this case, the current
instantanecusly flowing is supplied from the capacitive
element to some degree, and thus the voltage drop is small.
In cther words, in order to reduce the voltage drop, the

capacitive element is preferably added to the power line.

- 24 -
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The larger the capacitance of the capacitive element is, the
greater the effect of reducing the voltage drop is. However,
according to the present invention, assuming that the
maximum current flowing in the power line is I (A) and a
tolerable time when a voltage drop occurs 1s t (second), the
capaclitive element having a capacitance not less than I % t
x 0.1 (F) is effective on the voltage drop, on the other
hand, the capacitive element having a capacitance not more
than I x t x 0.1 (F} is not effective on the voltage drop.
Here, the tolerable time t when the voltage drop is
generated 1z determined by maximum operation speed of a
logical circuit or sampling time of an analog circuit.
Generally, in the TFT using a polysilicon, the operation
speed is not so high and the limit of the maximum operation
is only 10 MHz. In other words, the power voltage change
not more than 10n second almost causes no problem. Further,
the maximum current flowing in the power source is the same
as the maximum instantaneous consumption current of the
circuit.

[0049]

Accordingly, assuming that the maximum current consumed
in the circuit is I (A) and the tolerable time when the
voltage drop is generated is t (second), it is effective on
reduction of the voltage drop to add a capacitance not less

than T x t x 0.1 (F) to the power source. At that time, the
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time is preferably t £ 10°% (second). Further, it is
preferable that another power line of which the potential is
not changed is connected to the capacitance. However, when
such a capacitance 1s provided, the circuit area increases.
As such, when a plurality of protective circuits are
disposed on the power line as in the embodiment, a
capacitance is generated between the power line being
protected and the reference potential power line VH and VL
by the capacitive components on the protective circuits. In
this case, since the circuit can be used as a protective
circuit or as a measure against the power potential change,
it 1s prominent and advantageous in terms of a circuit ares.

[0050]

When a reduction of such a power potential drop change
is expected, i1t i1s necessary to provide the protective
circuits near the circuilt of which a current consumption 1is
large. Otherwise, a voltage change also occurs by the power
line resistance between the circult having a large current
consumption and the protective circuits. Specifically, the
distance (X) of the power line from the circuit having a
large current consumption to the protective circuits should
be smaller than the distance (Y) of the power line from the
circuit having a large current consumption to the input
terminals.

[0051]
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The specific cenfigurations of the first te second and
the eleventh to fourteenth protective circuits ESD1 to ESD2,
and ESD11l to ESD14 is preferably the same as in FIG. 4 or
FIG. 9. The explanation on the circuit configuration of FIG.
4 is omitted since 1t is the same as in the first embodiment,
but even in this configuration, the capacitance is added
between the wiring line protected by the gate-drain
capacitance compenent of the transistor and the high
rvotential power source VH and the lower potential power
source VL. In the configuration of FIG. 9, as compared to
the configuration of FIG. 4, the first capacitance 505 and
the second capacitance 506 are added, and thus, when a
strong voltage is instantaneously applied, they are combined
with the protective resistor 503 to operate as a CR circuit.
Thereby, 1t is possible to prevent the n-type transistor 502
and the p-type transistor 504 from being damaged. Also,
since the capacitances between the protective line and the
high potential power source VH and between the protective
line and the low potential power source VL can be contrclled
by a first capacitance 505 and the second capacitance 506,
it is so effective configuration as a measure against the
power voltage drop.

[0052]

Furthermore, in such a configuration, the capacitance

of the protective circuits ESDl, ESD2, ESD1I1 and ESD12

_.27_
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connected to the low potential power line 750 and the high
potential power line 751 should be smaller than the
capacitance of the protective circuits ESD3, FESD4 and ESDL3
connected to the signal lines 701 and 702. The reason is
that the potential of the signal line is changed, so that,
if the capacitance betwsen the signal line and the
protective circuit 1s too large, a cross-talk is generated
between the protective circuit and the reference power line
cennected to the signal line. Specifically, 1f the
configuration of the protective circults is the same as in
FIG. 9, the first capacitance 505 and the second capacitance
506 of the protective circuit connected to the low potential
power line 750 and the high potential power line 751 is
preferably set to be larger than the first capacitance 505
and the second capacitance 506 of the protective circuits
ESD3, ESD4 and ESD13 connected to the signal lines 701 and
702.

[0053]

Even in a case of forming a complementary cilrcuit cther
than the buffer circuit described in the present embodiment,
such as a data line driving circuit, DAC circuit, power
circuit, level shift circuit, memeory circuit, etc. on the
active matrix substrate, it is preferable to provide the
protective circuits at the end or intermediate of a branched

power line, and it is more preferable that all circuits are
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located on the power line between protective circuits. Also,
it is preferable in terms of reduction of the power noise
that protective circuits having a capacitance not less than

a predetermined value are provided at the front and rear

ends of the circuit having high current consumption.
Specifically, when the current consumption of the circuit is
I and the tolerable time t when the voltage drop occurs
(typilcally, t = 107% (second)), it is preferable to have the
capacitance not less than I x t x 0.1 (F)).

[0054]

With respect tc the configuration of the active matrix
substrate and the details of the protective circuits or the
driving circuit in a place other than the above specified
place, the third embodiment is the same as the first
embodiment. Also, for the ligquid crystal display device
using the active matrix substrate shown in FIG. 3, the
configuration is the same as in the first embodiment, so
that the explanation is omitted.

[0055]

Further, in the first embodiment, only the protective
circuit of FIG. 4 has been described, however, it is
possible to obtain the same effect as in the third
embodiment by providing the protective circuit of FIG. 9.
[Industrial Applicability]

[0056]
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The present invention is not limited to the above-
mentioned embodiments, but it can be also applicable to a
liguid crystal display using an active matrix substrate
formed with a data line driving circuit, a DAC, a power
circuit, etc. In this case, the present invention may be
applicable to each of the circuits, or it may be applied to
some of the ¢ircuits if there is any problem in layout, and
sc on. In case of applying it to the scanning line driving
circuit, various sequential selection circuits as well as
the shift register circuit as in the embodiment are possible.

[0057]

Further, the protective circuits can have the same
configuration as in the embodiment and foregoing examples,
and any configurations which have been suggested so far can
be used.

[0058]

Further, instead of a polysilicon transistor, an
amorphous silicon thin film transistor may be used. Also,
instead of a thin film transistor formed on the insulating
substrate, an active matrix substrate may be used, in which
a pixel switching element or a driving circuit is formed on
a crystal silicon wafer.

[0059]

Further, as a liguid crystal display device, it may be

a reflective type or a tranaflective type instead of the
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transmission type, and it may be a projection type 1ightv
value instead of a direct viewing type light value. Also, a
normally black mode can be used instead of a nermally white
mode as in the embodiment. Especially, in this case, a
vertical alignment mode or a horizontal electric field
switching mode may be possible as an alignment mode of the
liguid crystal.
[Brief Descripticon of the Drawings]

[0060]

[Fig. 1] Fig. 1 is a view illustrating a configuratiocn of
an active matrix substrate for explaining a first embodiment
of the present invention;

[Fig. 2] FIG. 2 is a view illustrating a scanning line
driving circuit for explaining a second embodiment of the
present invention;

[Fig. 3] FIG. 3 is a view illustrating a configuraticn of
an active matrix substrate for explaining a third embodiment
of the present invention;

[Fig. 4] FIG. 4 is a view illustrating a protective
circuit for explaining embodiments of the present invention;
{Fig. 5] FIG. 5 is a view 1llustrating a scanning line
driving unit circuit for explaining embodiments of the

present invention

[Fig. 6] FIG. 6 is a perspective view {(partially

sectional view) of a liquid crystal display device for
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explaining the first embodiment of the present invention;

[Fig. 7] FIG. 7 is a view i1llustrating a buffer circuit
for explaining the third embodiment of the present invention;

[Fig. 8] FIG. 8 is a view illustrating a kbuffer circuilt
for explaining ancther example of the third embodiment of
the present invention;

[Fig. 9] FIG. 9 is a view 1llustrating a protective
circuit for explaining the third embodiment of the present
invention;

[Fig. 10] FIG. 10 is a graph illustrating a simulation
result of a reference potential change fof explaining the
third embodiment of the present invention; and

[Fig. 11] FIG. 11 is a view illustrating a configuration
of an active matrix substrate for explaining the
conventional example.

[Reference Numerals]
[0061]
101: active matrix substrate
201-1 to 201-48C: scanning lines 1 to 48C
202-1 to 201-1920: data lines 1 to 1920
ESD1 to ESD4: first to fourth protective circuits
ESD1Ll to ESD13: fifth to seventh protective circuits
ESDZ1 to ESD23: eighth to tenth protective circuits
800: scanning line driving circuit

801-1 to 801-480: scanning line driving unit circuits
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[Name cof Document] ABSTRACT
[Abstract]

[Object] To prevent an electrostatic damage on a display
device formed with a driving circuit.

[Solving Means] Protective circuits are provided not only
at input terminal parts, but also at intermediate parts of a
circuit or at the ends of wiring lines. Otherwise, the
protective circuits are provided at the ends of the wiring
lines and at the places immediately before and after the
input terminals, respectively, and then the circuit is
interposed therebetween. Further, the protective clrcuits
are provided arcund a circuit with a large current
consumption.

{Selected Figure] Fig. 2
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Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
12/436,335 KOBASHI, YUTAKA
; TH i i AlA (First Inventor to
Notice of Allowability EI"SS"{;‘:{ Qggg"“ Filo) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X] This communication is responsive to 06/16/2015.
[] A declaration(sYaffidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on
requirement and election have been incorporated into this action.

; the restriction

3. X The allowed claim(s) is/are 1.5.6 and 29-43. As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information,
please see hltp//www.Lsplo.gov/patenis/init_events/oph/index.jsg or send an inquiry to EPHieedback@usplo.qoy .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)X] Al b)[ Some *c) [ None of the:
1. [ Certified copies of the priority documents have been received.
2. X Certified copies of the priority documents have been received in Application No. 11/101450 .
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ___.

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheeti(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [] Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/TIEN MAI/
Examiner, Art Unit 2836

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150626
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Application/Control Number: 12/436,335 Page 2
Art Unit: 2836

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions. Applicant's response of 06/16/2015 has been entered and considered.
Upon entering amendment, no claim has been amended. Claiming foreign priority is

acknowledged.

Allowable Subject Matter
2. Claims 1, 5, 6 and 29-43 are allowed.
3. Regarding claim 1, 29, 35, 41, 42 and 43, the prior art of record does not fairly
suggest the combination of features set forth in the Applicant's claims. The references
do not appear to suggest the feature first and second protection circuits connect to the
scanning line driving circuit to protect circuit are connected to the power supply line, in

combination with the other features of Applicant's independent claim.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TIEN MAI whose telephone number is (571)270-1277.
The examiner can normally be reached on M-Th: 8:00-7:00.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tran ThienVu can be reached on 571-270-1276. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/436,335 Page 3
Art Unit: 2836

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/TIEN MAL/
Examiner, Art Unit 2836
06/26/2015

/REXFORD BARNIE/
Supervisory Patent Examiner, Art Unit 2836
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref Hits Search Query DBs Default Plurals {Time

H# Operator Stamp

S1 il "20060002045" US- OR ON 2007/02/14
PGPUB; 14:58
USPAT

S2  #268531 iisemiconductor same substrate US- HOR ON 2007/02/08
PGPUB; 12:41
USPAT

S3  §28062  jjprotect$4 adj circuit US- OR ON 2007/02/08
PGPUB; 12:42
USPAT

S4  §3404764 {iwiring adj line conductor cable line conduit US- OR ON 2007/02/08
PGPUB; 12:45
USPAT

S5 {1326 (electrical adj signal power adj supply vdd) US- OR ON 2007/02/08

near input adj terminal PGPUB; 12:56

USPAT

S6  #26 S2 and S3 and S4 and S5 US- OR ON 2007/02/08
PGPUB; 13:09
USPAT

S7 208840 idisplay adj device US- OR ON 2007/02/08
PGPUB; 13:09
USPAT

S8 #475 S2 and S3 and S7 US- OR ON 2007/02/08
PGPUB; 13:10
USPAT

SO 643 361/91.1.ccls. US- OR ON 2007/02/12
PGPUB; 12:59
USPAT

S10 {276 361/91.1.ccls. and semiconductor US- OR ON 2007/02/12
PGPUB; 13:29
USPAT

S11 362 esd same display same pixel US- OR ON 2007/02/12
PGPUB; 13:30
USPAT

S12 #39 esd same display same pixel and resist$4 US- OR ON 2007/02/12
PGPUB; 15:27
USPAT

S13 {6 esd same display same pixel and protective adj §US- OR ON 2007/02/12

circuit PGPUB; 15:30

USPAT

S14 {193 display same pixel and protective adj circuit ~ §US- OR ON 2007/02/12
PGPUB; 15:37
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S70

1967549

buffer adj circuit with (mos transistor gate)
same thin film

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2008/04/14
14:40

S71

183

buffer adj circuit with (mos transistor gate)
same thin adj film

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2008/04/14
14:41

S72

167

buffer adj circuit with (mos transistor gate)
with thin adj film

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2008/04/14
14:41

S73

buffer adj circuit near (mos transistor gate)
with thin adj film

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2008/04/14
14:41

S74

(63296941635136412004026408015719647).pn.

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2008/10/23
16:29

S75

"4654865"

US-
PGPUB;
USPAT

OR

ON

2009/02/05
09:28

S76

S75 and clock near signal and electrostatic

US-
PGPUB:
USPAT

OR

ON

2009/02/05
09:30

S77

55

(electrostatic esd transient spike) with clock
near signal same protect$3

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

HOR

ON

2009/02/05
09:45

S78

19

Chun$1ching near wei.in.

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2009/02/05
09:54

S79

(electrostatic esd transient spike) with clock
near (signal line) and lcd and scanning near
(line signal)

US-
PGPUB;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2009/02/05
10:02

S80

52

(electrostatic esd transient spike) with clock
near (signal line) and led

US-
PGPUB:;
USPAT;
EPO; JPO;
IBM_TDB

OR

ON

2009/02/05
10:29

S81
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PGPUB; 13:03
USPAT;
EPO; JPO;
IBM_TDB
S84 #29 "5,019,002" US- OR ON 2009/02/05
PGPUB; 17:00
USPAT;
EPO; JPO;
IBM_TDB
S85 1598 clock near (signal line terminal wir$3) with US- OR ON 2009/02/05
(electrostatic esd spike transient) and (data PGPUB; 17:10
near (line signal) address near (line signal) USPAT;
scan$5 near (line signal)) EPO; JPO;
DERWENT
S86 140 clock near (signal line terminal wir$3) near US- OR ON 2009/02/05
(electrostatic esd spike transient) and (data PGPUB; 17:10
near (line signal) address near (line signal) USPAT;
scan$5 near (line signal)) EPO; JPO;
DERWENT
S87 4259 clock near (signal line terminal wire) with US- JOR ON 2009/11/02
(electrostatic esd spike surge transient) and PGPUB; 11:34
display USPAT;
EPO; JPO;
IBM_TDB
S88 B2 S87 and (pixel active near element) US- JOR ON 2009/11/02
PGPUB; 11:34
USPAT;
EPO; JPO;
IBM_TDB
S89 4 "6791632" US- HOR ON 2009/11/02
PGPUB; 12:04
USPAT;
EPO; JPO;
IBM_TDB
S90 5 protect$3 with (esd transient spike surge US- OR ON 2009/11/02
electrostatic) with clock near (signal line PGPUB; 12:08
terminal wire) and LCD USPAT,;
EPO; JPO;
IBM_TDB
S91 13 protect$3 with (esd transient spike surge US- OR ON 2009/11/02
electrostatic) with clock near (signal line PGPUB; 12:12
terminal wire) and display USPAT;
EPO; JPO;
IBM_TDB
S92 8 S91 not S90 US- OR ON 2009/11/02
PGPUB; 12:12
USPAT;
EPO; JPO;
IBM_TDB
S93 #9 ("4066918" | "4078200" | "5574395" | US- HOR ON 2009/11/02
"5640189" | "5774100" | "6078205").PN. OR {PGPUB; 12:19
("6333661").URPN. USPAT;
USOCR
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S94 120 ("20020009890" | "20020057392" | US- OR ON 2009/11/02
"20020068388" | "20030030054" | PGPUB; 12:31
"20040085284" | "20040264080" | USPAT;
"20040264080" | "20050151706" | "4654865" HEPO; JPO;
| "5610427" | "5719647" | "5786616" | IBM_TDB
"6028465" | "6108056" | "6157361" |
"6175394" 1 "6329694" | "6351364" |
"6623990" | "6791632" | "6795143").PN.
S95 215 349/40).ccls. and (esd transient electrostatic US- OR ON 2009/11/02
spike surge) PGPUB; 13:18
USPAT;
EPO; JPO;
IBM_TDB
S96 2 349/40.ccls. and (esd transient electrostatic US- OR ON 2009/11/02
spike surge) same clock PGPUB; 13:27
USPAT;
EPO; JPO;
IBM_TDB
S97 {4388 (display pixel active near element tft led led) §US- OR ON 2009/11/02
and clock same (esd electrostatic transient PGPUB; 13:36
surge spike) USPAT;
EPO; JPO;
IBM_TDB
S98 {95 (display pixel active near element tft lcd led) {US- OR ON 2009/11/02
and clock with (esd electrostatic transient PGPUB; 13:37
surge spike over$1voltage over adj voltage) USPAT;
with protect$3 EPO; JPO;
IBM_TDB
S99 8 ("4816815" | "5602567" | "5691741" | US- OR ON 2009/11/02
"5727191" | "5910806" | "5917468" | PGPUB; 14:09
"5995089" | "6323828").PN. OR USPAT;
("6625666").URPN. USOCR
S100 {28 "5936687" US- dOR ON 2009/11/03
PGPUB; 10:27
USPAT
S101 311 power near line near "750" US- OR ON 2009/11/03
PGPUB; 10:50
USPAT,
EPO; JPO;
IBM_TDB
S102 5 "11113120" US- OR ON 2009/11/03
PGPUB; 11:20
USPAT,
EPO; JPO;
IBM_TDB
S103 32 "11/113120" US- OR ON 2009/11/03
PGPUB; 11:23
USPAT;
EPO; JPO;
IBM_TDB
S104 {6 ("20030214042" | "7026754").PN. OR US- OR ON 2009/11/03
("7126268").URPN. PGPUB; 11:23
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USPAT;
USOCR
S106 {18 (tft display pixel) and clock with esd with US- OR ON 2009/11/03
protect$3 PGPUB; 11:44
USPAT;
EPO; JPO;
IBM_TDB
S110 §346 (pixel tft) and clock with vdd with vss US- OR ON 2009/11/03
PGPUB; 12:22
USPAT;
EPO; JPO;
IBM_TDB
S111 320 ("20010015715™ | "20020024508" | "4789857" {US- OR ON 2009/11/03
| "4822142" | "4908710" | "5012228" | PGPUB; 12:27
"5365284" 1 "5701167" | "5721601" | USPAT;
"5754155" 1 "5838400" | "5850216" | USOCR
"5959709" | "6075505" | "6300928" |
"6380919" | "6462723" | "6545653" |
"6545655" | "6690347").PN. OR
("7522145").URPN.
S113 {126 (display pixel active near element tft) and US- OR ON 2009/11/03
clock with (vdd vss) and esd PGPUB; 12:28
USPAT;
EPO; JPO;
IBM_TDB
S114 49 (pixel active near element tft) and clock with HUS- OR ON 2009/11/03
(vdd vss) and esd PGPUB; 12:29
USPAT;
EPO; JPO;
IBM_TDB
S117 4303 (pixel active near element tft) and esd same US- OR ON 2009/11/03
protect$3 with (input terminal) PGPUB; 12:32
USPAT,
EPO; JPO;
IBM_TDB
S118 {154 (pixel active near element tft) and esd same  jUS- iOR ON 2009/11/03
protect$3 with (input terminal) and clock PGPUB; 12:35
USPAT,
EPO; JPO;
IBM_TDB
S120 283 (pixel active near element tft) and esd near2  jUS- JOR ON 2009/11/03
protect$3 and clock PGPUB; 12:39
USPAT,;
EPO; JPO;
IBM_TDB
S122 47 (pixel active near element tft) and (esd US- iOR ON 2009/11/03
transient electrostatic spike surge) near2 PGPUB; 12:40
protect$3 same clock USPAT,;
EPO; JPO;
IBM_TDB
S123 192 yutaka near kobashi.in. US- JOR ON 2009/11/03
PGPUB; 12:47
USPAT;
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EPO; JPO;
IBM_TDB
S125 {128 (pixel active near element tft) and (esd US- OR ON 2009/11/03
transient electrostatic spike surge) with clock {PGPUB; 12:53
near signal USPAT;
EPO; JPO;
IBM_TDB
S126 §8 "4654865" US- OR ON 2009/11/04
PGPUB; 11:40
USPAT;,
EPO; JPO;
IBM_TDB
S127 5 (esd electrostatic) same capacitance with US- OR ON 2010/02/26
signal near line same capacitance with power {PGPUB; 13:51
near line USPAT;,
EPO; JPO;
IBM_TDB
S128 15 (esd electrostatic) and capacitance with signal {US- OR ON 2010/02/26
near line same capacitance with power near PGPUB; 13:58
line USPAT;
EPO; JPO;
IBM_TDB
S129 §2 "20060050451" US- OR ON 2010/02/26
PGPUB; 14:18
USPAT,
EPO; JPO;
IBM_TDB
S130 4 (detect$3 monitor$3 sens$3) near (esd US- OR ON 2010/02/26
electrostatic) same (coupl$3 connect$3) with {PGPUB; 14:23
(capacit$4 storage) near (vdd vss ground) USPAT;
EPO; JPO;
IBM_TDB
S131 §0 (detect$3 monitor$3 sens$3) near (esd US- OR ON 2010/02/26
electrostatic) same (disconnect$3 disabl$3 PGPUB; 14:26
terminat$3) with (capacit$4 storage) near (vdd jUSPAT;
vss ground) EPO; JPO;
IBM_TDB
S132 #30 (detect$3 monitor$3 sens$3) near (esd US- OR ON 2010/02/26
electrostatic) same (disconnect$3 disabl$3 PGPUB; 14:26
terminat$3) with (capacit$4 storage) USPAT;
EPO; JPO;
IBM_TDB
S133 32 "11987222" US- OR ON 2010/02/26
PGPUB; 14:40
USPAT;
EPO; JPO;
IBM_TDB
S134 51924 (detect$3 monitor$3 sens$3) near (esd US- HOR ON 2010/02/26
electrostatic) and (connect$3 abl$3 coupl$3) {PGPUB; 14:45
with (capacit$4 storage) USPAT;
EPO; JPO;
IBM_TDB
| i i i
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S135 {410 (detect$3 monitor$3 sens$3) near (esd US- OR ON 2010/02/26
electrostatic) and (connect$3 abl$3 coupl$3) {PGPUB; 14:46
with (capacit$4 storage) with (vdd vss ground jUSPAT;
power near line) EPO; JPO;
IBM_TDB
S136 51 (detect$3 monitor$3 sens$3) near (esd US- OR ON 2010/02/26
electrostatic) and (connect$3 abl$3 coupl$3) {PGPUB; 14:47
with (capacit$4 storage) with (vdd vss ground jUSPAT;
power near line) same esd near event EPO; JPO;
IBM_TDB
S137 §20 ("5450267" | "5886862" | "5907464" | US- OR ON 2010/02/26
"5946177" | "6008970" | "6069782" | PGPUB; 14:55
"6320735" | "6356427" | "6369998" | USPAT;
"6400540" | "6455902" | "6674622" | USOCR
"6862161").PN. OR ("7102862").URPN.
S143 {3 fourth near protective near circuit and esd US- OR ON 2010/02/26
PGPUB; 15:45
USPAT;
EPO; JPO;
IBM_TDB
S144 §21 ("20020009890" | "20020057392" | US- OR ON 2010/09/14
"20020068388" | "20030030054" | PGPUB; 14:15
"20040085284" | "20040264080" | USPAT
"20040264080" | "20050151706" | "4654865"
| "5610427" | "5719647" | "5786616" |
"5936687" | "6028465" | "6108056" |
"6157361" | "6175394" | "6329694" |
"6351364" | "6623990" | "6791632" |
"6795143").PN.
S145 i1 12/436335 US- OR ON 2010/09/14
PGPUB; 15:09
USPAT
S146 §20 "6075686" US- OR ON 2010/09/14
PGPUB; 17:07
USPAT;
USOCR;
EPO; JPO;
IBM_TDB
S147 43 "11101450" US- OR ON 2010/09/15
PGPUB; 10:29
USPAT
S148 il "7522145" US- OR ON 2010/09/15
PGPUB; 12:31
USPAT;
USOCR;
EPO; JPO;
IBM_TDB
S149 540 electrostatic near discharge same scr US- OR ON 2010/09/15
PGPUB; 12:40
USPAT;
USOCR;
EPO; JPO;
IBM_TDB
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S150 11303309 #(buffer inverter) US- OR ON 2010/09/15
PGPUB; 15:23
USPAT,;
USOCR;
EPO; JPO;
IBM_TDB

S151 §25566  §S150 with larger US- iOR ON 2010/09/15
PGPUB; 15:23
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S152 {1088 S151 with channel US- HOR ON 2010/09/15
PGPUB; 15:24
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S153 {2519 (buffer inverter) with larg$2 with channel US- OR ON 2010/09/15
PGPUB; 15:24
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S154 3249 (buffer inverter) with larg$2 near channel US- OR ON 2010/09/15
PGPUB; 15:24
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S155 8572 (buffer inverter) with larg$2 near2 channel US- OR ON 2010/09/15
PGPUB; 15:24
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S156 4572 (buffer inverter) with larg$2 near2 channel US- OR ON 2010/09/15
PGPUB; 15:25
USPAT;
USOCR;
EPO; JPO;
IBM_TDB

S157 §140 (buffer inverter) near2 larg$2 near2 channel US- OR ON 2010/09/15
PGPUB; 15:25
USPAT,;
USOCR;
EPO; JPO;
IBM_TDB

S158 i{66 (buffer inverter) near2 larger near2 channel US- OR ON 2010/09/15
PGPUB; 15:25
USPAT,;
USOCR;
EPO; JPO;
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PGPUB; 17:14
USPAT;
USOCR;
EPO; JPO;
IBM_TDB
S184 i14 tien near mai.xa. and rf US- OR ON 2014/04/16
PGPUB; 17:19
USPAT;
USOCR;
EPO; JPO;
IBM_TDB
S185 117 ("20020167302" | "20020191360" | US- OR ON 2014/04/16
"20030072121" | "20030211782" | PGPUB; 17:22
"20040121648" | "20040145849" | USPAT;
"20040264087" | "20050036262" | USOCR
"20050044858" | "20050176275" |
"20050185354" | "20060146458" |
"20070053130" | "20070139850" |
"20090103226" | "20090109584" |
"20090284888" | "20110080683" |
"20110141646" | "20110159727" | "2030179"
[ "3167729" | "3323083" | "3619721" |
"3663901" | "3731234" | "3750053" |
"3783178" | "3831110" | "3845358" |
"3944937" | "3980976" | "4046451" |
"4047120" | "4112395" | "4262317" |
"4359764" | "4384331" | "4409637" |
"4481641" | "4554608" | "4563720" |
"4586104" | "4689713" | "4698721" |
"4727350" | "4841253" | "4864250" |
"4952173" | "4984146" | "4985800" |
"5053910" | "5057964" | "5102818" |
"5122921" | "5124873" | "5142429" |
"5166855" | "5278720" | "5321573" |
"5353189" | "5442330" | "5537044" |
"5617284" | "5625521" | "5667298" |
"5721662" | "5781844" | "5790361" |
"5844766" | "5854730" | "5953195" |
"5966283" | "5982602" | "5986869" |
"6054905" | "6060182" | "6061223" |
"6086544" | "6115227" | "6137352" |
"6141194" | "6177849" | "6236551" |
"6243247" | "6252755" | "6281690" |
"6292344" | "6342998" | "6381283" |
"6385030" | "6394122" | "6421220" |
"6502599" | "6527004" | "6721155" |
"6754060" | "6757152" | "6785110" |
"6789560" | "6814100" | "6968852" |
"6975496" | "7082022" | "7104282" |
"7106572" | "7130103" | "7159236" |
"7215221" | "7221550" | "7250829" |
"7430103" | "7623332" | "7808752").PN. OR
("8456791").URPN.
S186 31 ("20030072121" | "20030179533" | US- OR ON 2014/04/16
"20050259376" | "20070025043" | "4409637" {PGPUB; 17:23
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| "4554608" | "5053910" | "5122921" | USPAT;
"5278720" | "5896265" | "6061223" | USOCR
"6451773" | "6452773" | "6492894" |
"6606232" | "6636407" | "6721155" |

"7035073" | "7094104" | "7170728").PN. OR
("7623332").URPN.

S187 133 ("20020167302" | "20020191360" | US- HOR ON  }2014/04/16
"20030072121" | "20030211782" | PGPUB; 17:24
"20040042149" | "20040121648" | USPAT;
"20040145849" | "20040264087" | USOCR
"20050036262" | "20050044858" |
"20050176275" | "20050185354" |
"20060120005" | "20060139832" |
"20060146458" | "20070053130" |
"20070095400" | "20070097583" |
"20070139850" | "20090103226" |
"20090109584" | "20090296430" |
"20110141646" | "2030179" | "3167729" |
"3323083" | "3619721" | "3663901" |
"3731234" | "3750053" | "3783178" |
"3831110" | "3845358" | "3944937" |
"3980976" | "4046451" | "4047120" |
"4112395" | "4262317" | "4356360" |
"4359764" | "4384331" | "4409637" |
"4481641" | "4554608" | "4563720" |
"4586104" | "4689713" | "4698721" |
"4727350" | "4952173" | "4984146" |
"4985800" | "5053910" | "5057964" |
"5102818" | "5122921" | "5124873" |
"5142429" | "5166855" | "5170151" |
"5278720" | "5321573" | "5353189" |
"5412526" | "5442330" | "5537044" |
"5611224" | "5617284" | "5625521" |
"5667298" | "5721662" | "5781844" |
"5790361" | "5798790" | "5844766" |
"5854730" | "5953195" | "5966283" |
"5082602" | "5986869" | "6054905" |
"6060182" | "6061223" | "6086544" |
"6115227" | "6137352" | "6141194" |
"6177849" | "6226166" | "6236551" |
"6243247" | "6252755" | "6281690" |
"6292344" | "6342998" | "6381283" |
"6385030" | "6394122" | "6421220" |
"6502599" | "6527004" | "6535369" |
"6650203" | "6721155" | "6754060" |
"6757152" | "6782329" | "6785110" |
"6789560" | "6814100" | "6816348" |
"6968852" | "6975496" | "7082022" |
"7092230" | "7104282").PN. OR ("7106572" |
"7130103" | "7159236" | "7221550" |
"7250829" | "7338547" | "7371970" |
"7453268" | "7471172" | "7507105" |
"7623332" | "7808752" | "7817398").PN. OR
("8599528™).URPN.

S188 119 ("20050243493" | "4571656" 1 "5390337" | JUS- OR ON  12014/04/16
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"5978199" | "6529357").PN. OR PGPUB; 17:26
("7221550™").URPN. USPAT;
USOCR

S189:24 "3956717" US- HOR ON 2014/04/16
PGPUB; 17:34

USPAT;
USOCR

S190 {9196 buffer with (scan$4 near line gat$3) near2 US- OR ON 2014/04/16
(driving circuit) PGPUB; 21:21
USPAT;
EPO; JPO;
IBM_TDB

S191 {1674 buffer near2 (scan$4 near line gat$3) near2 US- OR ON 2014/04/16
(driving circuit) PGPUB; 21:22
USPAT;,
EPO; JPO;
IBM_TDB

S192 {1196 buffer near2 (scan$4 near line gat$3) near US- OR ON 2014/04/16
(driving circuit) PGPUB; 21:23
USPAT;
EPO; JPO;
IBM_TDB

S193 #416 buffer near (scan$4 near line gat$3) near US- OR ON 2014/04/16
(driving circuit) PGPUB; 21:24
USPAT,
EPO; JPO;
IBM_TDB

S194 {2958 buffer with (scan$4 near line gat$3) near2 US- OR ON 2014/04/16
(driving circuit) and display near (apparatus  {PGPUB; 21:25
device module) USPAT;
EPO; JPO;
IBM_TDB

S195 §738 buffer near3 (scan$4 near line gat$3) near2 US- OR ON 2014/04/16
(driving circuit) and display near (apparatus  {PGPUB; 21:25
device module) USPAT,
EPO; JPO;
IBM_TDB

S196 243 buffer near2 (scan$4 near line gat$3) near US- OR ON 2014/04/16
(driving circuit) and display near (apparatus  {PGPUB; 21:26
device module) USPAT;
EPO; JPO;
IBM_TDB

S197 i1 (10/667518).APP. USPAT; OR ON 2014/04/16
USOCR 22:34

S198 12550 (advantage benefit) near transistor US- OR ON 2014/04/16
PGPUB; 23:16
USPAT,
USOCR;
EPO; JPO;
IBM_TDB

5199 4 11/101450 US- OR ON 2014/08/29
PGPUB; 11:30
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S210 H0 GO2F1/13620.cpec. US- OR ON 2015/06/26
PGPUB; 19:52
USPAT
S211 §999 GO2F1/136204.cpc. US- OR ON 2015/06/26
PGPUB; 19:53
USPAT
S212 §48 S211 and scanning near line near driving near {US- OR ON 2015/06/26
circuit PGPUB; 19:53
USPAT
EAST Search History (Interference)
Ref {Hits {Search Query DBs Default {Plurals {Time
# Operator Stamp
S138 8 capacit$4 near3 signal near line with jUSPAT; {OR ON 2010/02/26
capacit$4 near (power near line) UPAD 15:22
S139 §1442 jjcapacit$4 adj (protect$4 circuit) USPAT; {OR ON 2010/02/26
near3 signal near line with capacit$4 jUPAD 15:24
(protect$3 circuit) near (power near
line)
S140 2 capacit$4 near (protect$4 circuit) USPAT; jOR ON 2010/02/26
with signal near line same capacit$4 fUPAD 15:24
near (protect$3 circuit) with (power
near line)
S141 0 capacit$4 near (first second) near USPAT; {OR ON 2010/02/26
protect$3 near circuit and capacit$4 jUPAD 15:30
near (third fourth) near protect$3
near circuit
S142 §26  Hcapacit$4 near protect$3 near circuit {USPAT; }OR ON 2010/02/26
same (greater lower bigger larger) {UPAD 15:31
same capacit$4 near protect$3 near
circuit
S213 {1 (scanning line driving circuit and US- ADIJ ON 2015/06/26
(electro$ 1static near discharg$3 or {PGPUB; 18:50
esd or transient surge spike)).clm. {USPAT;
\\\\\\\\\\\\\\\\\\\\\\\\\\ UPAD k
S214 i1 (scanning line driving circuit and US- ADJ ON 2015/06/26
(electro$1static discharg$3 or esd or {PGPUB; 18:58
transient surge spike)).clm. USPAT;
UPAD
S215 44 (scanning line driving circuit and US- ADIJ ON 2015/06/26
(electro$ 1static discharg$3 or esd or {PGPUB; 18:59
transient or surge or spike)).clm. USPAT;
UPAD
















PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address
as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"
for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

OLIFF PLC_ Certificate of Mailing or Transmission
27_7 S Washington St. I hereby certify that this Fee(s) Transmittal is being deposited with the United
Suite 500_ o States Postal Service with sufficient postage for first class mail in an envelope
Alexandria, Virginia 22314 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/436,335 05/06/2009 Yutaka KOBASHI 122872.01 5191
TITLE OF INVENTION: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
[ APPLN. TYPE |ENTITY STATUS | ISSUEFEEDUE | PUBLICATION FEEDUE | PREV.PAID ISSUEFEE | TOTALFEE(S)DUE |  DATEDUE
nonprovisional ~ UNDISCOUNTED $960.00 $960.00 10/10/2015
| EXAMINER | arTuNIT | crass-suBcrass |
MAIL TIEN HUNG 2836 361-056000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list
Address" (37 CFR 1.363). (1) The names of up to 3 registered patent attorneys 1 _Oliff PLC
Change of correspondence address (or Change of | oragents OR, alternatively,
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2

|:| "Fee Address" indication (or "Fee Address" Indication form | registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a | 2 registered patent attorneys or agents. If no name is 3
Customer Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed
for recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
SEIKO EPSON CORPORATION Tokyo, Japan
Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual Corporation or other private group entity |:| Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee D A check is enclosed.
D Publication Fee (No small entity discount permitted) D Payment by credit card. Form PTO-2038 is attached.
|:| Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpayment, to Deposit Account Number  15-0461 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
|:| Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken to
be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

D Applicant asserting small entity status. See 37 CFR 1.27

D Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /David J. Zibelli/ Date October 8, 2015
Typed or printed name David J. Zibelli Registration No. 36,394
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 12436335

Filing Date: 06-May-2009

Title of Invention: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
First Named Inventor/Applicant Name: Yutaka Kobashi

Filer: William P. Berridge/Dana Moore-Galloway

Attorney Docket Number: 122872.01

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Suﬂ-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

960
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Electronic Acknowledgement Receipt

EFS ID: 23732192
Application Number: 12436335
International Application Number:
Confirmation Number: 5191
Title of Invention: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS
First Named Inventor/Applicant Name: Yutaka Kobashi
Customer Number: 27049
Filer: William P. Berridge/Dana Moore-Galloway
Filer Authorized By: William P. Berridge
Attorney Docket Number: 122872.01
Receipt Date: 08-0OCT-2015
Filing Date: 06-MAY-2009
Time Stamp: 15:11:37
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $960
RAM confirmation Number 1617
Deposit Account 150461
Authorized User ZIBELLI, DAVID J

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes)/ Multi Pages
D tD t File N i . .
Number ocument Lescription fie Name Message Digest | Part/.zip| (if appl.)
20151008l F T itt 33069
1 Issue Fee Payment (PTO-85B) ssule_d?e_ ransmitta no 1
.p 34e2ecedde3c6c33ff17073a70ab394bc51
fbe5
Warnings:
Information:
31150
2 Fee Worksheet (SB06) fee-info.pdf no 2
dc26bcel 3bs6b2ee3a/ 1ad2/ /29b868398
99a911
Warnings:
Information:
Total Files Size (in bytes):I 64219

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTOAIAM 4 (02-18)

Approvad for use through 11/30/2020. OMB 0881.0052

U.5. Patent and Trademark Oftice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1888, no persons are required to respond to a collection of information uniess it conlains a valid OMB control number.

Attorney Docket Number | 122872.01

Application Data Sheet 37 CFR 1.76

Appilication Number

Title of invention | SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C 111{c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section{(s} below {i.e., “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and reguirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intelfectual Property Authority or Country
filed application

Publication Information:

[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. 1 nereby request that the attached application not be published under

M 35 U.8.C. 122(b) and certify that the invention disclosed in the altached appilication has not and will not be the
subject of an application filed in another couniry, or under 8 multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information shouid be provided for aill practitioners having a power of atiorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of aitorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the cusiomer
Number will be used for the Representative information during processing.

[9)

Please Select One: (® Customer Number ! (O Us Patent Practitioner | (O Limited Recognition {37 CFR 11.9)

Customer Number 5844

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 118(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.3.C. 119(g) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Bate

Application Number Conlinuity Type Prior Application Number {YYYY-MM-DD)
Continuation of 11/101450 2005-04~-08

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add bution.

EFS Web 2213
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PTOMRIA 4 (02-18)

Approvad for use through 11/30/2020. OMB 0881.0052
U.5. Patent and Trademark Oftice; U.8. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1888, no persons are required to respond to a collection of information uniess it conlains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 122872.01

Appilication Number

Title of invention | SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

Foreign Priority Information:

This section allows for the applicant to claim priority to 8 foreign application. Providing this information in the application data sheet
constitutes the clain for priority as required by 35 U.8.C. 118(b) and 37 CFR 1.58. When priority is clained {o a foreign application
that is eligibie for retrieval under the priority document exchange program (i‘-’DX)-x the information wili be used by the Office 1o
automatically attemnpt retrieval pursuant to 37 CFR 1.55{)(1) and (2). Under the PDX program, applicant bears the uitimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Coun*lryi

Filing Date (YYYY-MM-DD)

Access Ca)dei (if applicable)}

2004-198040

JP

2004-07-05

Add button.

Additional Foreign Pricrity Data may be generated within this form by selecting the

Statement under 37 CFR 1.585 or 1.78 for AlA (First Inventor to File} Transition

Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
containsg, or contained at any time, a claim 10 a claimed invention that has an effective filing date on or afler March

] 18, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2213
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PTOAIAM 4 (02-18)

Approvad for use through 11/30/2020. OMB 0881.0052

U.5. Patent and Trademark Oftice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1888, no persons are required to respond to a collection of information uniess it conlains a valid OMB control number.

Attorney Docket Number | 122872.01

Application Data Sheet 37 CFR 1.76

Appilication Number

Title of invention | SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a paricipating foreign inteflectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the Eurcpean Patent Office (EPQ) access o any search resuits from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not {o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. After the initial filing of an application, an Application Data Sheet cannot be used o provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/38 or PTO/SB/6YS must be used as appropriate.

1. Authorization o Permit Access by a Foreign intelleciual Property Office(s)

A. Priority Deocument Exchange (PDX) - Unless box A in subsection 2 (opt-cut of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean intellectual Property Office (KiPO), the State intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIFQ), and any other foreign intellectual property office
participating with the USPTQO in a bilateral or mubtilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and iis related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related hibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
{1).

the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
apphication is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPC's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a Eurcpean patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTCO to permit a participating foreign P office access to the instant
(] application-as-filed. If this box is checked, the USPTO will not be providing a participating forsign IP office with
any documents and information identified in subsection 1A above.

B. Appiicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[] appiication. If this box is checked, the USPTO wili not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.
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Under the Paperwork Reduction Act of 1888, no persons are required to respond to a collection of information uniess it conlains a valid OMB control number.

Attorney Docket Number | 122872.01

Application Data Sheet 37 CFR 1.76

Appilication Number

Title of invention | SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be inciuded on the patent
apptication publication. An assignee-applicant identified in the "Applicant information” section will appear on the patent application
publication as an applicant. For an assignes-applicant, compiete this section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middie Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country | Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Dala may be generated within this form by
selecting the Add bution.

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opi-Out of Authorization o Permit Access™ section, then this form must
also be signed in accordance with 37 CFR 1.14{c}.

This Application Data Sheel must be signed by a patent practitioner if one or more of the applicants is a juristic
antity (e.q., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, ail joint inventors who are the applicant, or ong or more joint invenior-applicants who have been given

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |[/Michael L. Bartholomew/ Date YYYY-MM-DD)| 2021-05-19

First Name | Michael Last Name | Bartholomew Registration Number | 80225

Additional Signature may be generaled within this form by selecting the Add buiton.
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. . Attorney Docket Number
Application Data Sheet 37 CFR 1.76

122872.01

Appilication Number

Title of invention | SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO {o process) an appiication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated 1o take 23 minutes (o compiete, including gathering, preparing, and submitling the completed appiication data
sheet form to the USPTO. Time wili vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.8. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Comnissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1489.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent, Accordingly, pursuant 1o the requirernents of the Ac, please be advised that: (1} the general authority for the collection of this information
is 25 U.S.C. 2{b}(2); {2) furnishing of the information solicited is voluntary; and (3} the principal purpose for which the information is used by the U.S. Patent and
Tradermark Office is to process and/or examine your submission related to a patent application or patent. you do not furnish the requested information, the US.
Patent and Trademark Office may not be able to process and/or examine vour submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this forn will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 11.5.C. 552) and the Privacy
Act {5 US.C, 552a). Records from this system of records may be disclosed to the Department of Justice ro determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of record
n

may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertaing, when rhe individu

5

dividual has requested assistance from the Member with respect to rhe subject matier of the record.

4, Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. R ents of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U4.5.C.

5. Avrecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be discdlosed, as a routine use,
1o the international Bureau of the World intellectual Property O tion, pursuant to the Patent CooperationTreaty,

6. Arecordin this system of records may be disciosed, as a routine use, 1o another federal agency for purposes of National Security review (35 U.5.C. 181)
and for review pursuant to the Atomic Energy Act {42 U.S.C. 218{).

7. Arecord from thic system of records may be disclosed, as a routine use, to the Administrator, General Services, or hisfher designee, during an
inspection of records conducted by GSA as part of that agency's responsibifity to recommend improvements in records management practices and
programs, under authority of 44 1.5.C. 2904 and 2905. Such disclosure shall be made in accordance with the (5A regulations governing inspection of
records for this purpose, and any other relevant {i.e., GSA or Commerce) directive, Suct osure shail not be used 1o make determinations about

individuals.

2, Arecord from this system of records may be disciosed, as a routine use, to the public after either pubiication of the application pursuant to 35U
122{b) or issuance of a patent pursuant to 35 14.5.C. 151, Further, a record may be disciosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
refarenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of re
aware of a

ad, as a routine use, 10 a Federal, State, or local law enforcement agency, if the USPTO becomes
olation or potential violation of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 42766931
Application Number: 12436335
International Application Number:
Confirmation Number: 5191

Title of Invention:

SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

First Named Inventor/Applicant Name:

Yutaka Kobashi

Customer Number:

27049
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Michael Lee Bartholomew

Filer Authorized By:

Attorney Docket Number: 122872.01
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Time Stamp: 18:57:28

Application Type:

Utility under 35 USC 111(a)

Payment information:
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File Listing:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: _YUtaka Kobashi

Application No./Patent No.: 12436335 Filed/Issue Date: 2009-05-06
Titled: SEMICONDUCTOR DEVICE, DISPLAY DEVICE, AND ELECTRONIC APPARATUS

138 EAST LCD ADVANCEMENTS LIMITED ; Corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Yutaka Kobashi To: SEIKO EPSON CORPORATION
The document was recorded in the United States Patent and Trademark Office at
Reel 046153 , Frame 0397 , or for which a copy thereof is attached.
2. From: SEIKO EPSON CORPORATION To: 138 EAST LCD ADVANCEMENTS LIMITED

The document was recorded in the United States Patent and Trademark Office at
Reel 046153 , Frame 0397 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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3. From:

4. From:

STATEMENT UNDER 37 CFR 3.73(c)

5. From:

To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
To:

6. From:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

|:| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

/Michael L. Bartholomew/ 2021-05-19
Signature Date
Michael L. Bartholomew 60225

Printed or Typed Name

Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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