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CURRENT DRIVING DEVICE

FIELD OF THE INVENTION

[1] The present invention relates to a current driving device
used preferably as a driver for displays such as organic EL
(Electro-luminescence) panels, LED panels, and the like.

BACKGROUND OF THE INVENTION

[2] Recently, flat-panel displays have a larger screen and
higher definition, while establishing reduction in thickness,
weight, and cost. With such backgrounds, it is required for
display drivers to improve the uniformity in the displayed
image qualities through decreasing variations between output
electric currents that are outputted from output terminals.
Variations in the electric currents in static actions of
current mirrors include variations caused due to fabrication
processes of each transistor, variations of gate voltages
caused due to resistances of power supply wirings, and the
like. Further, variations due to dynamic actions of the
current mirrors include variations caused due to injection
of electric charges from a display panel or instantaneous
fluctuations of power supply, for example. Furthermore,
generally, a driver IC is formed in a multi-output structure
with a stick-like slim shape, since it is mounted to a frame
partof a flat panel. Because of restrictions in the LSI shape,
characteristics of transistoré disposed therein vary
depending on positions of slim-layout elements. Therefore,
even if a same gate voltage is applied in a current mirror
structure, the output currents from each of current-summing

DA converter circuits do not necessarily become the same.
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(3] As amethod for decreasing such variations, there is a current
driving device having a current output part, such as the one
shown in FIG. 6A and FIG. 6B, for example (see US 2005/0231241a1,
for example). This current output part has a calibration
function and a current output function. “Calibration’” means
to have a reference current value by a reference current source
stored in the current output part.

[4] Under a calibration mode, current output switches Sol and
So2 are set to a nonconductive state, while a current input
switch Swl, a calibration switch Sw2, and all signal response
switches Gl — Gm are set to a conductive state. Current output
terminals Tl and T2 are isolated from the ocutside. Nodes N1
and N2 are short-circuited, and drains and gates of Nch
transistors QN1 — QNm are short-circuited to receive electric
currents from a reference current source I1l. Through this,
the Nch transistors QN1 — QNm generate, at the node N2, a gate
voltage that is necessary for allowing the electric current
from the reference current source Il to flow through the
transistors themselves. A voltage holding capacitance
element Cl is charged to the above-described gate voltage.
A voltage V (N2) of the node N2 corresponds to a voltage that
is capable of passing an electric current that is equal to
the reference current generated by the reference current
source Il through the Nch transistors QN1 - QNm which are all
in a conductive state. In conclusion, the current output part
A comes to store the reference current generated by the
reference current source Il.

[5] Under a current output mode, the current input switch Swl

and the calibration switch Sw2 are turned to a nonconductive
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state, and either one of the current output switch Sol or So2
is set to a conductive state while the other is remained in
a nonconductive state. The conduction state of the signal
response switches Gl — Gm is determined depending on an input
signal supplied from the outside. The voltage holding
capacitance element Cl holds the voltage charged by the
calibration action, and continues to supply the electric
current to the gate terminals of the Nch transistors QN1 -
QONm. The Nch transistors QN1 — QNm output an electric current
in accordance with the voltage V (N2) of the node N2 from one
(in an conductive state) of the current output terminals T1
and T2, in accordance with the conduction state of the signél
response switches Gl - Gm.

[6] FIG. 7 shows a timing chart of a series of actions regarding
calibration and output of the electric current performed in
the current-summing DA converter circuit shown in FIG. 6A and
FIG. 6B. The conductive state of the switches is shown with
“H”, and the nonconductive state thereof is shown with “L".
W (N2)” indicates the voltage V (N2) of the node N2.

{71 Before calibration, the current output part A sets the
current output witch Sol to be in a conductive state, and
outputs, from the current output terminal Tl, the output
current in accordance with the state of the signal response
switches Gl — Gm which are controlled by the voltage V (N2)
of the node N2 and an input signal. The current output switch
So2, the current input switch Swl, and the calibration switch
Sw2 are set to be in a nonconductive state.

[s] During the calibration period, the current output switches

Sol, So2 are set to a nonconductive state, the current input
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switch Swl and the calibration switch Sw2 are set to a
conductive state, and the signal response switches Gl - Gm
for selecting the electric currents from the Nch transistors
QON1 — ONm are all set to a conductive state. Through this,
the Nch transistors QN1 - QNm are set in a state where only
the electric current of the reference current source Il is
supplied, and the voltage V (N2) of the node N2 is determined
in accordance with the above-described actions.

[¢] After completing the above-described calibration, the
current input switch Swl and the calibration switch Sw2 are
set to a nonconductive state, so that the voltage holding
capacitance element Cl holds the electric charge. That is,
the voltage V (N2) of the node N2 is being maintained.
Thereafter, the current output switch So2 is set to a
conductive state, and the sum of the electric currents selected
by the signal response switches Gl - Gm in accordance ;vith
the input signal is outputted from the current output terminal
T2.

[10] FIG. 8 shows a structure of a current driving device that
utilizes the current output part A shown in FIG. 6A and FIG.
6B. (n+l)-numbers of current output parts A0 — An control the
operation states under a calibration mode and a current output
mode in accordance with control signals supplied from an action
control circuit B. A signal input circuit Din supplies
signals for controlling the signal response switches Gl —-Gm
within the internal structural elements (see FIG. 6A) of each
of the current output parts A0 - An. Calibration by the
reference current source Il is performed on a single current

output part among the (n+l)-numbers of current output parts
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A0 - Al by an internal operation of each of the current output
parts A0 — An. Calibration is performed in order from A0, to
Al, A2, ---, and to An. The current output parts that are
not under calibration are set to be in the current output mode,
and output an electric current to n—-numbers of output terminals
OUT1l - OUTn. The electric currents are outputted in order from
A0 to Al, A2, ---, and to An.

(111 The reference current, when there are a plurality of
current-summing DA converter circuits with the
above-described current output parts, can be combined into
the electric currents of the same current source. This makes
it possible to achieve the uniformity in the display on a panel.

[:2] Other related documents are: Japanese Unexamined Patent
Publication 2004-~-219955, Japanese Unexamined Patent
Publication 2005-121843, US2004/0251844A1, US7050024B2,
US6594606B2, US2006/0158402A1.

[13] With this method, however, the capacity for
charging/discharging the voltage holding capacitance element
Cl becomes insufficient when the current value of the reference
current source Il is very small, so that it is difficult to
charge the current of the Nch transistors QN1 - QNm to
accurately meet the value of the current from the reference
current source I1 within the calibration period. FIG. 9 shows
the state where the voltage holding capacitance element C1
is insufficiently charged because the reference current is
very small.

[14] Further, when there is a change in the current value of the
reference current source Il1l, the reference currents become

varied depending on the output terminals with the successive
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calibration, until the reference currents of all the current
output parts A0 - An are updated.
SUMMARY OF THE INVENTION
[15] An object of the present invention therefore is to provide
a current driving device which can perform calibration at a
high speed and improve the non—-uniformity of the output
currents even when a reference current is very small and when
there is a change in the reference current.
[16] A current driving device of the present invention comprises:
a first voltage supply part for supplying a first voltage;
a first current supply part for supplying a first electric
current;
a plurality of output terminals; and
a plurality of current output parts for outputting an
electric current in accordance with the first electric current,
each of the current output parts comprising a current-voltage
converting function, a voltage-current converting function,
a voltage holding part, and at least one current output
terminal, wherein
the current output part takes three operation modes, i.e.
a voltage supply mode, a current supply mode, and a current
output mode,
under the voltage supply mode, the current output part
receives the first voltage from the first voltage supply part
and holds the voltage in the voltage holding part,
under the current supply mode, the current output part
receives the first current from the first current supply part,
and generates a second voltage by the current-voltage

converting function and holds the voltage in the voltage
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holding part, and

under the current output mode, the current output part
outputs an output current according to the voltage held in
the voltage holding part by the voltage-current converting
function. The voltage supply mode and the current supply mode
correspond to the calibration mode.

[17] In the current driving device constituted in the manner
described above, the current output part receives a supply
of the first voltage from the first voltage supply part under
the voltage supply mode, and holds the first voltage in the
voltage holding part. Then, under the current supply mode,
the current output part receives a supply of the first electric
current from the first current supply part, generates the
second voltage by the current-voltage converting function,
and holds the second voltage in the voltage holding part. This
makes it possible to charge the voltage holding part to a
prescribed voltage at a higher speed. Then, under the current
output mode, the current output part outputs an electric
current according to the voltage held in the voltage holding
part through the voltage-current converting function. For
charging the voltage holding part, it is charged with the first
voltage to a value close to the target voltage, and then charged
further with a supply of the first electric current. Thus,
even if the reference current supplied from the first current
supply part is very small, it is possible to speed up the action
for supplying the voltage to the voltage holding part until
reaching the reference current and also to obtain the reference
current accurately.

[18] In the current driving device with the above-described
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structure, each of the output terminals is connected to the
current output terminals provided to the plurality of the
current output parts, and each of the plurality of current
output parts is connected in parallel to the first current
supply part and the first voltage supply part used in common.
With this structure, the voltage holding parts provided to
all the current output parts can be charged provisionally to
the first voltage when it becomes necessary to perform
extensive calibrations on all the current output parts, e.qg.
right after the startup or when there is a change in the first
electric current. Therefore, it is possible to suppress
unevenness in the display caused due to the change in the first
electric current.

[1s] Further, in the current driving device with the
above-described structure, each of the current output parts
actuates the current-voltage converting function under the
voltage supply mode. With this structure, for charging the
voltage holding part, the voltage obtained by converting the
first electric current from the first current supply part can
be combined with the supply of the first voltage from the first
voltage supply part. Therefore, still higher speed charging
can be achieved.

[20] Furthermore, in the current driving device with the
above-described structure, each of the current output parts
comprises a function of stopping the current-voltage
converting function under the voltage supply mode. With this
structure, all the electric currents supplied from the first
voltage supply part can be utilized for charging the veoltage

holding part. Thus, the power consumption can be reduced.
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[21] Moreover, the current driving device with the
above—-described structure further comprises a second current
supply part for supplying a second electric current that is
proportional to the first electric current, and a
current-voltage converting part for generating the first
voltage by receiving the second electric current, wherein the
first voltage supply part controls supplies of the first
voltage generated by the current-voltage converting part to
the current output parts. With this structure, the first
voltage supplied from the first voltage supply part to the
current output part is generated from the second electric
current by the current-voltage converting part. The second
electric current from the second current supply part is
proportional to the first electric current, so that the first
voltage comes to have a value that corresponds to the first
electric current. Therefore, it is possible to generate the
first voltage having a value that almost equals to the final
target value to be held in the voltage holding part.

{221 Further, in the current driving device with the
above-described structure, the current-voltage converting
part comprises a switching part for short-circuiting a node
at which the first voltage emerges to a reference voltage node.
When there is a change in the first electric current or the
second electric current, it also takes time to change the
second voltage generated by the current-voltage converting
part. With this structure, however, the output voltage of the
current-voltage converting part can be reset through
actuating the switching part. Therefore, it is possible to

speed up the change of the second voltage by the
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current-voltage converting part.

[23] Furthermore, the current driving device with the
above-~described structure further comprises a second voltage
supply part with a larger voltage supply capacity than that
of the first voltage supply part, wherein the use of the first
voltage supply part and the use of the second voltage supply
part are switched in accordance with the number of the current
ocoutput parts that take the voltage supply mode among the
plurality of current output parts. When theré are a large
number of current output parts, the load of the voltage supply
part changes largely depending on how many current output parts
are under the voltage supply mode. With this structure,
however, it is possible to reduce EMI (electromagnetic
interference) and the power consumption by changing the cutput
voltages smoothly through adding the second voltage supply
part and switching between the use of the first voltage supply
part and the use of the second voltage supply part in accordance
with the load.

[24] Alternatively, in the current driving device with the
above-described structure, the first voltage supply part is
constituted to be capable of changing its voltage supply
capacity in accordance with the number of the current output
parts that take the voltage supply mode among the plurality
of current output parts. With this structure, it is possible
to reduce EMI (electromagnetic interference) and the required
area because the first voltage supply part is provided with
the function of optimizing the voltage supply capacity in
accordance with the load.

[25] A display device according to the present invention related

10
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to the current driving device described above comprises one
of the above-described current driving devices mounted
thereon so as to be driven by the current driving device.
Displays on the screen can be made uniform with this display
device.

[26] A current driving device according to the present invention
comprises:

a current input switch for controlling
connection/disconnection states with respect to a current
supply part;

a voltage holding part for holding a reference voltage,
which is charged by a flown current;

a calibration switch interposed between the current input
switch and the voltage holding part;

a plurality of voltage-current converting elements for
generating an electric current in accordance with the
reference voltage held in the voltage holding part;

a plurality of signal response switches that are on/off
controlled in accordance with inputted signals, the response
switches being connected in series to each of the
voltage~current converting elements, and each of which being
connected in parallel to the calibration switch;

a plurality of current output switches, each being
interposed between a connection node, which is provided
between the current input switch and the calibration switch,
and the plurality of current output terminals; and

a high-speeding switch for controlling connection/
disconnection states of the voltage supply part with respect

to the voltage holding part.

11
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[27] The calibration mode comprises two stages, i.e. the voltage
supply mode and the current supply mode. In the voltage supply
mode, the high-—-speeding switch is set to be in a conductive
state to connect the voltage supply part to the voltage holding
part in order to boost up the potential level of the voltage
holding part at a high speed. At that time, the current output
switches are all set to be in a nonconductive state, and the
calibration switch and all the signal response switches are
set to be in a conductive state. Then, in the current supply
mode, the high-speeding switch is turned to a nonconductive
state. The current input switch and the calibration switch
are set to be in a conductive state, so that the sum of the
current values flown in the voltage—current converting element
becomes equal to the reference current value that is supplied
from the current supply part. Thus, the voltage holding part
comes to hold the voltage that corresponds to passing the
current (equivalent to the reference current value) through
the voltage-current converting element. That is, the
reference current value is stored. As described, the
potential of the voltage holding part is raised at a high speed
by using the voltage supply part under the voltage supply mode
that is the first half part of the calibration mode, and the
reference current value by the current supply part is stored
accurately in the latter half stage of the calibration mode.
Therefore, even when the current value of the reference current
source is very small, it becomes possible with the voltage
supply part to compensate for the capacity for supplying the
voltage to the voltage holding part till reaching the reference

current and to complete the calibration at a high speed for

12
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allowing the current flowing the voltage~current converting
element to meet accurately with the current value of the
reference current source.

BRIEF DESCRIPTION OF THE DRAWINGS

[28] The present invention is illustrated be way of example and
not limitation in the figures of the accompanying drawings,
in which like references indicate similar elements and in
which:

FIG. 1A is a circuit diagram for showing a structure of a
current output part according to a preferred embodiment of
the present invention;

FIG. 1B is a block circuit diagram for showing the structure
of the current output part according to the preferred
embodiment of the present invention;

FIG. 2 is a timing chart for showing actions of the current
output part shown in FIG. 1A and FIG. 1B;

FIG. 3 is a block circuit diagram for showing an overall
structure of a current driving device according to the
preferred embodiment of the present invention;

FIG. 4 is a circuit diagram for showing a specific structure
of a voltage supply source according to the preferred
embodiment of the present invention;

FIG. 5 is a block circuit diagram for showing an overall
structure of a current driving device according to a
modification example of the preferred embodiment of the
present invention;

FIG. 6A is a circuit diagram for showing a structure of a
current output part according to a conventional technique;

FIG. 6B is a block circuit diagram for showing the structure

13
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of the current output part according to the conventional
technique;

FIG. 7 is a timing chart for showing actions of the current
output part shown in FIG. 6A and FIG. 6B;

FIG. 8 is a block circuit diagram for showing an overall
structure of a current driving device according to the
conventional technique; and

FIG. 9 is a timing chart for showing actions of the current
output part shown in FIG. 6A and FIG. 6B, when a reference
current is very small.

DETAILED DESCRIPTION OF THE INVENTION

[29] Hereinafter, an embodiment of a current driving device
according to the present invention will be described in detail
by referring to the accompanying drawings. Same reference
numerals are applied to the same or corresponding components
within the drawings.

[30] FIG. 1A is a circuit diagram for showing a structure of a
current output part A that is mounted to a current driving
device according to a preferred embodiment of the present
invention, FIG. 1B is a block circuit diagram for showing the
structure of the current output part A, FIG. 2 is a timing
chart for describing actions of the current output part A,
FIG. 3 is a block circuit diagram for showing the overall
structure of the current driving device, and FIG. 4 is a
circuit diagram for showing an embodiment of a voltage supply
source V1,

[31] <Current Output Part>

First, the current output part A will be described by

referring to FIG. 1A and FIG. 1B. One end of a voltage holding
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capacitance element Cl is connected to a ground terminal, and
the other end is connected in common to gate terminals of
m—numbers of Nch transistors ON1 - QNm. Each source of the
Nch transistors QN1 — QNm is connected to a ground terminal,
and each drain thereof is connected in series to signal
response switches Gl - Gm which are ON/OFF controlled in
accordance with input signals. The other ends of the signal
response switches Gl — Gm are connected in common, and are
also connected, via a current input switch Swl, to a reference
current source Il that supplies a constant current value (first
electric current) to the current output part A, while being
connected to the voltage holding capacitance element Cl via
a calibration switch Sw2. A node N1 for connecting the
current input switch Swl, the calibration switch Sw2, and the
signal response switches Gl — Gm is connected to current output
terminals Tl and T2 via current output switches Sol and So2,
respectively. The circuit structure that has been described
heretofore is the same as the circuit structure of a
conventional technique shown in FIG. 6A and FIG. 6B.

[32] In this embodiment, further, a voltage supply source V1 for
supplying a constant voltage (first voltage) to the current
output part A is connected, via a high-speeding switch Sw3,
to a node N2 that is a connection between the voltage holding
capacitance element Cl and the calibration switch Sw2. The
voltage supply source V1 corresponds to a first voltage supply
part. The reference current source Il corresponds to a first
current supply part. The voltage holding capacitance element
Cl corresponds to a voltage holding part. As the voltage

holding capacitance element Cl, a parasitic capacitance
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provided originally to the gate terminals of the Nch
transistors QN1 - QNm may be used instead.

(33] This current output part A takes three operation states such
as a voltage supply mode Ml, a current supply mode M2, and
a current output mode M3. Among those, the voltage supply mode
Ml and the current supply mode M2 constitute a calibration
mode Mc.

[31] KVoltage Supply Mode M12>

Now, the voltage supply mode M1 of the current output part
A will be described first.

[35] First, each of the current output switches Sol and So2 is
set to a nonconductive state, so that the current output
terminals Tl and T2 are isolated from the node N1. Further,
the high-speeding switch Sw3 is set to a conductive state,
so that the voltage supply socurce V1 and the node N2 are
connected. At this time, the voltage holding capacitance
element C1 is charged to a constant voltage (this corresponds
to the first voltage, and will be referred to as a reference
voltage hereinafter) that is supplied from the voltage supply
source V1.

[36] It is also possible that the current supply mode M2 to be
described next is activated simultaneously with the voltage
supply mode M1. In that case, the current input switch Swl,
the calibration switch Sw2, and all the signal response
switches G1 - Gm are set to be in a conductive state.

(37] € Current Supply Mode M2>

Next, the current supply mode M2 of the current output part
A will be described. Under this current supply mode M2, a

current-voltage converting function is actuated. Thus, the
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current input switch Swl, the calibration switch Sw2, and all
the signal response switches Gl - Gm are set to be in a
conductive state. The high-speeding switch Sw3 is turned to
a nonconductive state so that the node N2 is isolated from
the voltage supply source V1. The current output switches Sol
and So2 are remained in the nonconductive sate.

[3s] At this time, the drains and gates of the Nch transistors
QN1 - OQNm are connected, thereby exhibiting a diode
characteristic. Therefore, the Nch transistors QN1 — QNm have
an electric current (reference current) with a constant
current value from the reference current source Il flown
therein as a load. At this time, a gate voltage for passing
the electric current from the reference current source Il is
generated uniquely at the gates of the Nch transistors QN1
- QNm. Therefore, the voltage holding capacitance element Cl
accumulates the electric charges in accordance with the gate
voltages. As described, the voltage holding capacitance
element Cl holds the gate voltage for allowing the electric
current with the same current value as that of the reference
current to be flown. The current output part A stores the
reference current value.

[39] € Current Output Mode M3>

Next, the current output mode M3 of the current output part
A will be described. Under this current output mode M3, a
voltage—current converting function is actuated. Thus, the
current input switch Swl and the calibration switch Sw2 are
set to be in a nonconductive state, and either the current
output switches Sol or So2 is turned to a conductive state

from a nonconductive state. The output switches Sol and So2
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are not set to be in a conductive state simultaneously. The
high-speeding switch Sw3 is remained in the nonconductive
state. The voltage holding capacitance element Cl has an
accumulation of the electric charges in accordance with the
gate voltages for allowing the electric current with the same
current value as that of the reference current to be flown
under the above-described current supply mode M2. A gate
voltage according to the electric charges accumulated in the
voltage holding capacitance element Cl is applied to the gates
of the Nch transistors QN1 - QNm. Thus, it is possible to
output a sink current having a current value proportional to
the reference current in accordance with the conduction states
of the current ocutput switches Sol, So2 and the signal response
switches G1 — Gm, through connecting a power source to the
current output terminal Tl or the current output terminal T2.
The output current also depends on the conduction states of
the signal response switches Gl — Gm, which is the sum of the
electric currents outputted from the Nch transistors whose
signal response switches Gl — Gm (connected to each transistor)
are in a conductive state among the output currents from the
Nch transistors QN1 — QNm. If all the signal response switches
Gl — Gm are in a conductive state, the output current obtained
thereby is the maximum output current of the current output
parts A under execution of the above-described current supply.
The value thereof equals to the reference current.

[40] Through a series of these actions, it becomes possible to
copy the reference current to the current output part A and
to output the electric current in accordance with the reference

current and an input signal. The electric current can be

18

IPR2025-01330 Page 00020



copied with only the current supply mode M2 and the current
output mode M3. However, with the voltage supply mode M1, an
insufficient charge of the voltage holding capacitance
element Cl can be overcome and the electric current can be
copied at a higher speed by charging the voltage of the Node
N1l that is connected to the gate terminals of the Nch
transistors QN1 — QNm to a value close to a target voltage
(convergent voltage under the current supply mode M2).

[41] With this embodiment, it is possible to constitute an m~bit
current-summing DA converter circuit through multiplying the
current capacities of the Nch transistors QN1 — QNm by 1, 2,
4, --~, 2", Alternatively, the reference current source Il
may be provided for each bit. Further, the current-summing
DA converter circuit illustrated in the embodiment is merely
an example, and the signal response switches Gl — Gm may be
omitted for a case where only the equivalent electric current
is to be copied, for example.

[42] Now, the current output part A shown in FIG. 1A is illustrated
as a six~-terminal circuit device as shown in FIG. 1B. In FIG.
1B, the current output part A comprises a reference current
input terminal IREF, a voltage input terminal VREF, current
output terminals IOUTA, IOUTB, a control signal input terminal
CTL, and a signal input terminal DATA. The reference input
terminal IREF is connected to the reference current source
Il1, and receives electric currents inputted from the reference
current source Il under the voltage supply mode M1 and the
current supply mode M2. The voltage input terminal VREF is
connected to the voltage supply source V1, and receives a

reference voltage under the voltage supply mode M1. When the
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current output terminal IOUT turns to the current output mode
M3, the current output terminals IOUT output the electric
current stored under the current supply mode M2. The control
signal input terminal CTL receives inputs of control signals
for controlling the operation states, and performs control
for switching the current output switches Sol, So2, the current
input switch Swl, the calibration switch Sw2, the
high-speeding switch Sw3, and the signal response switches
Gl — Gm within the current output part A. The signal input
terminal DATA receives inputs of the input signals of m bits
for controlling the output current values, and performs
control for switching the signal response switches Gl - Gm.

[43] Next, actions of the current output part A according to the
embodiment that is constituted in the above-described manner
will be described by referring to the timing chart of FIG.
2. FIG. 2 illustrates the above-described three operation
modes (the voltage supply mode M1, the current supply mode
M2, and the current output mode M3). The conductive state of
the switch is shown with “H”, and the nonconductive state
thereof is shown with “L”. Further, “W (N2)” indicates the
voltage V (N2) of the node N2. The voltage V (N2) of the node
N2 according to the embodiment is illustrated with a solid
line and the state of the voltage in the case of a conventiocnal
technique where the calibration only with the current supply
mode M2 is started simultaneously is illustrated with a broken
line.

[44] Before calibration, the current output part A sets the
current output switch Sol to be in a conductive state, and

outputs, from the current output terminal Tl, the output
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currents according to the states of the signal response
switches Gl - Gm which are controlled by the voltage V (N2)
of the node N2 and the input signals. The currentoutput switch
So2, the current input switch Swl, the calibration switch Sw2,
and the high-speeding switch Sw3 are in a nonconductive state.
[45] During the whole calibration period, the current output
switches Sol, So2 are set to be in a nonconductive state, and
the signal response switches Gl — Gm for selecting the electric
currents from the Nch transistors QN1 - ONm are all set to
be in a conductive state. Details thereof are as follows.
Under the voltage supply mode M1, the current input switch
Swl, the calibration switch Sw2, and the high-speeding switch
Sw3 are set to be in a conductive state so as to supply the
reference current and the reference voltage to charge the
voltage holding capacitance element Cl from the node N2.
Under the current supply mode M2, the high-speeding switch
Sw3 is turned to a nonconductive state from the states of the
switches under the voltage supply mode M1. Through this, only
the electric current from the reference current source Il is
to be supplied to the Nch transistors QN1 — QNm, and the voltage
V (N2) of the node N2 is determined according to the
above-described actions. The voltage (N2) of the node N2
corresponds to a voltage that is capable of passing an electric
current that is equivalent to the reference current by the
reference current source Il through the Nch transistors QN1
- QNm under such a condition that all the Nch transistors QN1
— QNm are in a conductive state. AS a result, the current
output part A comes to store the reference current by the

reference current source Il.
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[46] After completing the calibration described above, first, the
current input switch Swl and the calibration switch Sw2 are
turned to a nonconductive state so that the voltage holding
capacitance element Cl comes to hold the electric charge.
That is, the voltage V (N2) of the node N2 is maintained.
Thereafter, the current output switch So2 is turned to a
conductive state to output, from the current output terminal
T2, the sum of the electric currents that are selected by the
signal response switches Gl — Gm based on the input signals.

(471 In the explanations above, the current input switch Swl and
the calibration switch Sw2 are turned to a conductive state
to achieve high-speed actions under the voltage supply mode
M1. However, even if the current switch Swl and the
calibration switch Sw2 are in a nonconductive state, it is
also possible to achieve faster convergence compared to the
case of the conventional technique, and toc reduce the electric
current by the amount of the reference current source compared
to the above-described case.

[48] Next, the overall structure of the current driving device
according to the embodiment will be described by referring
to FIG. 3. This current driving device comprises: n-numbers
of output terminals OUT1 - OUTn; (n+l)-numbers of current
output parts A0 - An; a reference current supply transistor
QP1 that constitutes a first current supply part; a reference
current supply transistor QP2 that constitutes a second
current supply part; a voltage supply source V1; an acticn
control circuit B; a signal input circuit Din; current-voltage
converting transistors QNx, QPx; a reference current source

I1; and a reset switch Sw4. Each of the current output parts
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AQ — An is the current output part shown in FIG. 1A. A reference
current input terminal IREF is connected to the reference
current supply transistor QPl, and a voltage input terminal
VREF is connected to the voltage supply source V1. An action
control terminal CTL receives signals for controlling the
action states, which are inputted from the action control
circuit B. A signal input terminal DATA receives signals for
controlling the output current values from the signal input
circuit Din. Each of current output terminals IOUTA and IOUTB
is connected to one of the ocutput terminals OUT1 - OUTn, and
outputs an output current corresponding to the reference
current and the input signal DATA to the outside in accordance
with the state of the control signal CTL. The reference
current supply transistor QPl is connected between the IREF
terminals of the current output parts A0 — An and a power supply
terminal, and a gate terminal thereof is connected to a node
N1ll. The reference current supply transistor QP2 is connected
between a node N12 and the power supply terminal, and a gate
terminal thereof is connected to the node Nl11. The
P-channel-type current-voltage converting transistor QPx is
connected between the reference current source Il and the power
supply terminal, and a gate terminal thereof is
short-circuited with its drain. The N-channel-type
current-voltage converting transistor QNx is connected
between the reference current supply transistor QN2 and a
ground terminal, and a gate terminal thereof is
short-circuited with its drain. The reset switch Sw4 is
connected between the node N12 and the ground terminal.

[49) Note here that connections of the current output terminals
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IOUTA and IOUTB of the current output parts A0 - An are
allocated according to the following rules. The current
output terminal IOUTA of the current output part A0 is not
connected to the ocoutside, and the current output terminal IOUTB
is connected to the output terminal OUT1 of the current driving
device. The current output terminal IOUTA of the current
output part Al is connected to the ocutput terminal OUT1l, and
the current output terminal IOUTB is connected to the output
terminal OUT2. The current output parts thereafter are
connected in the same manner, and the current output terminal
IOUTA of the current output part An is connected to the output
terminal OUTn while the current output terminal IOUTB is not
connected to the outside. That is, for the n—numbers of output
terminals OUT1 — OUTn, in the i-th current output part Ai among
the (n+l1l) -numbers of current output parts A0 — An, the current
output terminal IOUTA is connected to the i-th output terminal
OUTi, and the current output terminal IOUTB is connected to
the (i+l1l)-th output terminal OUT(i+l1l). However, the current
output terminal IOUTA of the first current output part A0 and
the current output terminal IOUTB of the (n+l)-th current
output part An are not connected to the outside.

[50] It is not necessary for the first current output part A0 to
have the current output switch Sol and the current output
terminal Tl, and for the (n+l)-th current output part An to
have the current output switch So2 and the current output
terminal T2.

[s1] There are one more numbers (n+l) of current output parts
prepared for the n-numbers of the output terminals in this

case. However, it is also possible to prepare two current
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output parts for a single output terminal, so that one of the
output parts can be used as the current output and the other
as the calibration. This makes it possible to supply the
output current to the current output terminal at all times.
Further, in a case where it is not necessary for all the output
terminals to be in the current output state, the number of
current output parts may be smaller than the number of output
terminals.

[52] The current-voltage converting transistor QPx functions as
a current-voltage converting part. Upon receiving the
electric current from the reference current source Il, the
current-voltage converting transistor QPx generates, at the
node N1, a gate voltage (first voltage) for allowing the
electric current that is equivalent to the reference current
of the reference current source to flow therethrough. The
reference current supply transistors QPl and QP2 whose gate
terminals are connected to the node N1l supply the electric
current proportional to the reference current of the reference
current source I1 to the IREF terminals of the current output
parts A0 — An and the current-voltage converting transistor
QONx, respectively.

[53] The current-voltage converting transistor QNx receives the
electric current that is proportional to the current value
of the reference current source Il from the reference current
supply transistor QP2. Like the current-voltage converting
transistor QPx, the current-voltage converting transistor QNx
itself generates, at the node N12, a gate voltage for allowing
the electric current supplied from the reference current

supply transistor QP2 to flow therethrough.
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[54] Preferably, the current-voltage converting transistor QNx
is constituted in such a manner that all the Nch transistors
ON1 —~ QNm shown in FIG. 1A are connected in parallel. Further,
when the values of the electric currents supplied from the
reference current supply transistors QPl and QP2 have
different values, the current-voltage converting capacity of
the current-voltage converting transistor QNx may be set in
accordance with a ratio of the current values supplied from
the reference current supply transistors QPl and QP2. That
is, if the current value supplied from the reference current
supply transistor QP2 is three times as large as the current
value supplied from the reference current supply transistor
QP1l, three current-voltage converting transistors QNx, in
each of which all the Nch transistors QN1 - QNm within the
current output part A are connected in parallel, are prepared.
Through this, it is possible to generate, at the node N2, the
voltage that is extremely close to the voltage that is
generated at the gates of the Nch transistors QN1 - QNm by
the current output part A under the current supply mode M2.

[s5] The voltage supply source V1 supplies the voltage that is
generated at the node N12 by the current-voltage converting
transistor QNx in the manner described above to the VREF
terminals of the current output parts AQ0 - An.

[s6] Considering a case of applying the current driving device
according the embodiment to an actual display panel, if there
are 160 pixels in one line, the number of output terminals
becomes 160 (n = 160). Thus, 161 current output parts A are
required. In a case of RGB colors, there are required three

times as many as the number of the current output parts A0
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— An and the number of the signal input circuits Din.
Furthermore, when the reference current is controlled
individually for RGB, three sets of Vthe reference current
supply transistor QPl and the voltage supply source V1 are
required among the components of the current driving device
shown in FIG. 3. The action control circuit B may be used in
common or may be provided individually.

[57] <Calibration Mode Mc>

The calibration mode Mc of the current driving device shown
in FIG. 3 will be described.

[ss] The action control circuit B sets one of the current output
parts A0 — An to be under the calibration mode Mc. That is,
the mode thereof is shifted from the voltage supply mode Ml
to the current supply mode M2, and the other current output
parts are set to be under the current ocutput mode M3.

[s9] First, the current output part A0 is set to be under the
voltage supply mode M1. Each of the current output parts Al
— An is set under such a condition that the electric current
is outputted from the current output terminal IOUTA to the
output terminals OUT1 — OUTn. Then, the current output part
A0 is set to be under the current supply mode M2. No change
is applied to the settings of the actions of the current output
parts Al — An. Through the above, calibration of the current
output part A0 is performed.

[60] Next, the current output part A0 has the current output
terminal IOUTB connected to the output terminal OUT1 to set
the current output mode M3. No change is applied to the
connections of the current output parts A2 — An and the output

terminals OUT2 — OUTn. In this state, the current output part
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Al is shifted from the voltage supply mode M1 to the current
supply mode M2 to perform calibration.

[61] In the same manner, the current output terminal IOUTA of the
current output part before the calibration or the current
output terminal IOUTB of the current output part after the
calibration is connected to the output terminal so as to
perform calibration successively for each of the current
output parts.

[62] <Current Output Mode M3>

Next, the current output mode M3 of the current driving device
shown in FIG. 3 will be described.

[63] The n-numbers of current output parts A that are not set under
the calibration mode Mc are set under the current output mode
M3, and receive display data signals from the signal input
circuit Din according to the output terminals to which each
of the current output parts A is connected. The current output
part A set under the current output mode M3 outputs a sink
current in accordance with the reference current and the
aforementioned display data.

[64] <Refresh>

In a case where the calibration is performed only once, the
reference voltage held in the voltage holding capacitance
elements Cl is fluctuated due to leaks in the voltage holding
capacitance elements C1l and in the gates of the Nch transistors
ON1 - QNm within the current output parts A0 - An. Thus, it
is necessary to perform calibration for the current output
parts periodically. Therefore, the embodiment provides
(n+1) —-numbers of current output parts A0 — An for the n—numbers

of output terminals OUT1 - OUTn, and performs calibration on
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the current output part that is not in the mode of outputting
the electric current.

[6s] The voltage close to the target voltage is being maintained
after performing the calibration once on all the current output
parts A0 — An, except right after the startup or right after
a change in the reference current. Thus, calibration under
the voltage supply mode M1l may be omitted.

[66] <Collective Voltage Supply Mode M1l’>

In a case where only the periodic calibration described above
and a refresh action are performed, it is not possible to obtain
a perfect ocutput unless the necessary voltages are held at
the nodes N2 of each current output part, when it is right
after the startup of the current driving device or there is
a change in the reference current. Thus, non-uniformity is
generated in a panel display. Therefore, there is provided
an operation mode where the voltage supply source V1
collectively supplies a voltage to be generated by the
current-voltage converting transistor QNx to the nodes N2 of
all the current output parts A0 — An at the time of the startup
or changing the reference current. Through this, it becomes
possible to store a current value that is close to a reference
current that is set anew to all the current output parts A0
— An, so that the non—~uniformity in the display caused due
to the successive calibration can be improved.

[67] <Resetting of Reference Voltage>

As described above, each current output part is capable of
provisionally holding the current value that is close to a
new reference current because of the voltage supply source

V1l. However, the node N1l2 for supplying this voltage is
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charged by a source current from the reference current supply
transistor QP2. The current-voltage converting transistor
ONx is merely a load for the reference current supply QP2 that
supplies the source current. Thus, especially when the reset
reference current is very small, it is difficult for the
voltages (?) to be converged to a low voltage. Therefore, it
is desirable that a reset switch Sw4 is deposited to provide
a function of short-circuiting the node N12 to a ground
potential.

[68] In the above-described embodiment, the reset switch Sw4 is
connected between the grouhd potential and the
current-voltage converting transistor QNx. However, by
generating a lowest potential estimated as the potential of
the current~voltage converting transistor QNx and connecting
the reset switch Sw4 between the node of the generated
potential and the current-voltage converting transistor QNx,
the potential of the current-voltage converting transistor
ONx can be reset still faster.

[6s] There is a large difference in the load from the viewpoint
of the voltage supply source V1 between the case of performing
the processing of the voltage supply mode M1 with the periodic
calibration and the case of performing the processing of the
collective voltage supply mode M1’ described in this section.
If the voltage supply capacity corresponding to the n-numbers
of loads is used for charging a single current output part
A, a voltage waveform of the voltage supply line is distorted,
and problems such as EMI (electromagnetic interference) may
be induced. Inversely, the voltage supply capacity

corresponding to a single current output part is insufficient
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for supplying the voltage for all the current output parts.
As a countermeasure for such problems, the voltage supply
capacity of the veltage supply part may be varied in accordance
with the extent of the capacitance to be charged.

[70] As an example, there is such a type that the number of
output-stage transistors within the voltage supply source V1
is wvaried in accordance with each of the operation modes
described above. FIG. 4 shows an example of such case. The
voltage supply source V1 is constituted with: a.differentiél
amplifier Ad; Nch transistors QN21, QN22; Pch transistors QP21,
QP22; and switches Sw5, Sw6, Sw7, and Sw8. The differential
amplifier Ad receives, at its inverting input terminal, a
reference voltage generated by a current-voltage converting
transistor QNx. The output terminal of the voltage supply
source V1 is connected to a non-inverting input terminal
thereocf, so that the voltage supply source V1 as a whole
constitutes a voltage follower. Further, current output
parts A0 — An are connected to the output terminal of the power
supply source V1. Gates of the Nch transistors QN21 and QN22
are connected to the output terminal of the differential
amplifier Ad, sources thereof are connected to a ground
terminal, and drains thereof are connected to the output
terminal of the voltage supply source V1 via the switches Sw5
and Swé, respectively. A proper bias voltage is applied to
gates of the Pch transistors QP21, QP22 from the outside,
sources thereof are connected to a supply potential, and drains
thereof are connected to the cutput terminal via the switches
Sw7 and Sw8, respectively. When setting only one of the

current output parts (for example, the current output part
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AQ) to be under the voltage supply mode M1, the switches Sw5,
Sw7 are set to be in a conductive state and the switches Swé6,
Sw8 are set to be in a nonconductive state so as to provide
the optimum state for having only the voltage holding part
(the voltage holding capacitance element Cl of FIG. 1) of the
current ocutput part A0 as a locad. When setting all the current
output parts A0 - An to be under the voltage supply mode Ml,
all the switches Sw5, Sw6, Sw7, and Sw8 are set to be in a
conductive state to increase the voltage supply capacity so
as to be able to charge the voltage holding capacitance
elements Cl provided to all the current output parts. Through
this, the voltage supply source V1 can supply the voltage with
a proper voltage supply capacity in accordance with the load.
[{71] FIG. 5 is a circuit diagram for showing a structure of a
current driving device according to another embodiment of the
present invention. In this embodiment, a second voltage
supply part having a different voltage supply capacity is
provided for each of the operation modes, i.e. the periodic
voltage supply mode M1 and the collective voltage supply mode
M1’ . That is, in addition to the voltage supply source V1 as
the first voltage supply part that has a proper voltage supply
capacity for a single load of the current output part, the
embodiment comprises a voltage supply source V2 as the second
voltage supply part that has a proper voltage supply capacity
for all the connected current output parts as the loads.
Control signals are inputted to the voltage supply sources
V1 and V2 from an action control circuit B. Each of the voltage
supply sources V1 and V2 has a node N12 exhibiting a first

voltage as the input, and is switch-controlled depending upon
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whether the mode is set as the voltage supply mode M1l for a
single current output part or the collective voltage supply
mode M1’ . Furthermore, by providing an overlapped period when
switching the actions of both voltage supply sources, it is
possible to suppress a large fluctuation in the output waveform
right after switching the modes.

[72] <Effects>

Through the above-described structures, in the current
driving device that performs calibration of the current output
parts through supplying a reference current, it becomes
possible to speed up the calibration action by supplying a
voltage that is close to the final target value before the
calibration executed by using the reference current. This
makes it possible to deal with a case where the reference
current is very small and a case where the number of outputs
of the current driving device is increased in accordance with
an increase in the scale of panel.

[73]1 In FIG. 1A, the output current of the current output part
is a sink current and Nch transistors are used as the structural
elements. In a case where the output current is a source
current, however, Pch transistors may be used instead.

[74] While the invention has been described and illustrated in
detail, it is to be clearly understood that this is intended
be way of illustration and example only and is not to be taken
by way of limitation, the spirit and scope of this invention

being limited only be terms of the following claims.
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WHAT IS CLAIMED IS:

1. A current driving device, comprising:

a first voltage supply part for supplying a first voltage;

a first current supply part for supplying a first electric
current;

a plurality of output terminals; and

a plurality of current output parts for outputting an
electric current in accordance with said first electric
current, each of said current output parts comprising a
current-voltage converting function, a voltage-current
converting function, a voltage holding part, and at least one
current output terminal, wherein

said current output part takes three operation modes, i.e.
a voltage supply mode, a current supply mode, and a current
output mode,

under said voltage supply mode, said current ocutput part
receives said first voltage from said first voltage supply
part and holds said voltage in said voltage holding part,

under said current supply mode, said current output part
receives said first current from said first current supply
part, and generates a second voltage by said current-voltage
converting function and holds said voltage in said voltage
holding part, and

under said current output mode, said current output part
outputs an output current according to said voltage held in
said voltage holding part by said voltage-current converting

function.

34

IPR2025-01330 Page 00036



2. The current driving device according to claim 1,
wherein each of said output terminals is connected to said
current output terminals provided to said plurality of said
current output parts, and each of said plurality of current
output parts is connected in parallel to said first current

supply part and said first voltage supply part used in common.

3. The current driving device according to c¢laim 1,
wherein each of said current output parts actuates said
current-voltage converting function under said voltage supply

mode.

4. The current driving device according to claim 1,
wherein each of said current output parts comprises a function
of stopping said current-voltage converting function under

said voltage supply mode.

5. The current driving device according to claims 1,
further comprising

a second current supply part for supplying a second
electric current that is proportional to said first electric
current, and

a current-voltage converting part for generating said
first voltage by receiving said second electric current,
wherein

said first voltage supply part controls supplies of said
first voltage generated by said current-voltage converting

part to said current output parts.
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6. The current driving device according to claim 5,
wherein said current-voltage converting part comprises a
switching part for short-circuiting a node at which said first

voltage emerges to a reference voltage node.

7. The current driving device according to claims 1,
further comprising a second voltage supply part with a larger
voltage supply capacity than that of said first voltage supply
part, wherein

the use of said first voltage supply part and the use of
said second voltage supply part are switched in accordance
with the number of said current output parts that take said
voltage supply mocde among said plurality of current output

parts.

8. The current driving device according to claims 1,
wherein

said first voltage supply part is constituted to be
capable of changing its voltage supply capacity in accordance
with the number of said current output parts that take said
voltage supply mode among said plurality of current output

parts.
9. A current-driving-type display device, comprising

said current driving device according to claims 1 mounted

thereon so as to be driven by said current driving device.

10. A current driving device, comprising:

a current input switch for controlling connection/
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disconnection states with respect to a current supply part;

a voltage holding part for holding a reference voltage,
which is charged by a flown current;

a calibration switch interposed between said current
input switch and said voltage holding part;

a plurality of voltage-current converting elements for
generating an electric current in accordance with said
reference voltage held in said voltage holding part;

a plurality of signal response switches that are on/off
controlled in accordance with inputted signals, said response
switches being connected in series to each of said
voltage-current converting elements, and each of which being
connected in parallel to said calibration switch;

a plurality of current output switches, each being
interposed between a connection node, which is provided
between said current input switch and said calibration switch,
and said plurality of current output terminals; and

a high-speeding switch for controlling connection/
disconnection states of said voltage supply part with respect

to said veoltage holding part.

37

IPR2025-01330 Page 00039



ABSTRACT OF THE DISCLOSURE

A current driving device comprises: a voltage supply
part; a current supply part; and a plurality of current output
parts, each comprising a current-voltage converting function,
a voltage-current converting function, and a voltage holding
capacitance element. The current output part takes three
operation modes. Under a voltage supply mode, the current
output part receives a voltage from the voltage supply part
and holds the voltage in the voltage holding capacitance
element. Under a current supply mode, the current output part
receives the current from the current supply part, generates
a second voltage by the current-voltage converting function
and holds the voltage in the voltage holding capacitance
element. Under a current output part, the current output part
outputs an ocutput current according to the voltage held in
the voltage holding capacitance element by the
voltage-current converting function. By charging the current
output part with the reference voltage before the calibration
performed by using the reference current, calibration of the

current output part is performed at a high speed.
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MEI Form -2.1, (Sep, 2007)

Matsushita Ref*: P048138-01 Application Serial No,

(* muest be filled)

Japan Firm Name: Okada Patent Office Japan Fimn Ref: USA 07-52P
US Firm Name: MWE US Firm Ref:

DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION
(a) M Original (b) [J Supplemental (c) O Substitute (d) T3 PCT (e) O Design

As a below named inventor, | hereby declare that: my residence, post office address and citizenship are as stated
below next to my name; and | believe that | am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is
sought on the invention entitled:

Title of invention:
CURRENT DRIVING DEVICE

which is described and claimed in (if the following box is not checked, the specification of which is attached herefo):
1. For use when submitting this Declaration prior to U.S. application filing date

(i W the attached specification, or

2. For use when submitting this Declaration after U.S._application filing date
; TSR lication No. filed on:
(@ O the specification in the U.S. meg, oo ey
Application: -
and with amendments (if applicable): filed on or
3. For PCT-US national entry under 35 U.S.C. 371 (for use when filing this Declaration before and afier the U.S. national entry datej
(h} 0O the specification in the PCT filed on:
International Application: - Application No. (PCT filing date) 1
(Cheok here only for US national entry under 35 U.S.C. 371.) and with amendments (if applicable): filed on: .

| hereby state that | have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment(s) referred to above.

| acknowledge my duty to disclose to the U.S. Patent and Trademark Office all information known to me to be matena!
to patentability as defined in Title 37, Code of Federal Regulations, §1.56.

! hereby claim foreign priority benefits under Title 35, United States Code, §119 (a-d), §172, or §365(b) of any foreign
application(s) for patent or inventor's certificate, or §365(a) of any PCT intemational application which designated at least one
country other than the United States of America, listed below, and have aiso identified below any foreign application for patent or
inventor's certificate, or of any PCT intemnational application having a filing date before that of the application on which priority is
claimed:

(Forsign Priortly information)
COUNTRY APPLICATION NO. DATE OF FILING PRIORITY
CLAIMED
Japan 2006-335850 : December 13 2006 Yes

0 Additional foreign or internationai application numbers are iisted on a supplemental priority sheet attached hereto.

-1-
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ME! Form -2.1, (Sep, 2007)

| hereby claim the benefit under Title 35, United States Code §1198(e) of any United States Provisional application(s)
listed below.
{US Frovisions! Appiication [nfammﬂong

APPLICATION NO. U.S. PROVISIONAL APPLICATION FILING DATE

o Additional U.S. provisional application numbers are listed on a supplemental priority sheet attached hereto.

| hereby claim the benefit under Title 35, United States Code §120 of any United States application(s), or §365(C) of
any PCT international application designating the United States of America, 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 §112, | acknowledge the duty to disclose information material to
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which occurred between the filing date of the prior

application and the national or PCT intemational filing date of this application.
{Domestic Priorlty information,

APPLICATION NO. U.S. FILING DATE STATUS: PATENTED, PENDING, ABANDONED

o Additional U_S. or intemational application numbers are listed on a supplemental priority sheet attached hereto.

POWER OF ATTORNEY: As a named inventor, | hereby appoint the attorneys and agents associated with U.S. Patent and
Trademark Office Customer Number identified below to prosecute this application and to transact alf business in the U.S. Patent
and Trademark Office connected therewith, and direct that all correspondence be addressed to that customer number.

| hereby authorize the U.S. attorneys and agents associated with the customer number to accept and follow instructions
from Matsushita Electric Industrial Co., Lid., and any affiliated or subsidiary company thereof, received via their corporate
representatives and/or their foreign patent attorneys or agents, if any, as to any action to be taken in the U.S. Patent and
Trademark Office regarding this application without direct communication between the U.S. attorneys or agents and myself.

Direct Carrespondence to:

CUSTOMER NUMBER 53080

I further declare that all statements made herein of my own knowiedge 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
stalements 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 false statements may jeopardize the validity of the application or any patent issuing thereon.

INVENTOR (s
Full Name of Sole or First FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
inventor Makoto MIZUKI W W %MM 2 f 2007
Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP
Kyoto, JAPAN JAPAN
Post office address ADDRESS [+712% STATE OR COUNTRY ZIP CODE
c/o Panasonic Semiconductor Systems and Technology Co., Ltd.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan
Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Second Inventor i
Kazuyoshi  NISHI 7a ot b Pk Provember 29, 2007
Residence & Citizenship CITY, STATE or COUNTRY M CITIZENSHIP
Kyoto, JAPAN ' JAPAN
Post office address ADDRESS CITY STATE OR COUNTRY ZIP CODE
c/o Matsushita Electric Industrial Co., Lid.
1008, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan

-2.
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MEI Form 2.1, {Sep, 2007)

INVENTOR (s)
Full Name of FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Third Inventor Tetsuro OHMORI % - ’

I&ZZ{(/ZO As Nopepder 302007

Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP

Osaka, JAPAN JAPAN
Post office address ADDRESS CiTY STATE OR COUNTRY ZiP CODE

c/o Matsushita Electric Industrial Co., Ltd.

1008, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan
Full Name of FIRST NAME LAST NAME o SIGNATURE DATE OF SIGNATURE
Fourth Inventor Tomokazu KOJIMA Jw@‘ W" % Mm&l 2 }7 2 @?
Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP

Osaka, JAPAN JAPAN
Post office address ADDRESS CiTY STATE OR COUNTRY ZIP CODE

c/o Panasonic Semiconductor Systems and Technology Co., Ltd.
1008, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan

Full Name of Fifth Inventor FIRST NAME LAST NAME SIGNATURE DATE OF SIGNATURE
Hiroshi KOJIMA Tl peks 7 29 209
Residence & Citizenship CITY, STATE or COUNTRY CITIZENSHIP
Kyoto, JAPAN JAPAN
Post office address ADDRESS CiTY STATE OR COUNTRY

c/o Panasonic Semiconductor Systems and Technology Co., Lid.
1006, Oaza Kadoma, Kadoma-shi, Osaka 571-8501 Japan

ZIP CODE
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Case Docket Number: 056937-0414 Customer Number: 53080

UTILITY PATENT APPLICATION
UNDER 37 CFR 1.53(b)

Mail Stop New Applications
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Transmitted herewith for filing is the patent application of:

INVENTOR: Makoto MIZUKI, Kazuyoshi NISHI, Tetsuro OHMORI,
Tomokazu KOJIMA, Hiroshi KOJIMA
FOR: CURRENT DRIVING DEVICE

Enclosed are:

X 38 pages of specification, claims, abstract.

X Declaration and Power of Attorney.

X Priority Claimed.

X Request to retrieve Electronic Priority Application.

X 9 sheets of formal drawing.

X Information Disclosure Statement, Form PTO-1449 and reference.
X Return Receipt Postcard

The filing fee has been calculated as shown below:

R

NO. OF EXTRA RATE AMOUNT
CLAIMS CLAIMS

Total Claims 10 -20 0 $50.00 $0.00
Independent Claims 2 -3 0 $210.00 $0.00
Multiple Dependent Claim(s) §0.00
Sheets of specification and drawing ($250.00 for each 50 sheets in excess of 100) $0.00
Basic Filing Fee $310.00
Patent Search Fee $510.00
Patent Examination Fee $210.00
Total of Above Calculations $1,030.00
Less ¥ for Small Entity $0.00
Assignment & Recording Fee $0.00
Total Fee $1,030.00

X Please charge my Deposit Account Mo. 500417 in the amount of $1,030.00. A duplicate
copy of this sheet is enclosed.
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Case Docket Number: 056937-0414

X The Commissioner is hereby authorized to charge payment of the following fees
associated with this communication or credit any overpayment to Deposit Account No.
500417 . A duplicate copy is enclosed.

X Any additional filing fees required under 37 CFR 1.16.

X The Commissioner is hereby authorized to charge payment of the following fees during
the pendency of this application or credit any overpayment to Deposit Account No.
500417. A duplicate copy of this sheet is enclosed.

X Any patent application processing fees under 37 CFR 1.17.

X Any filing fees under 37 CFR 1.16 for presentation of extra claims.

Respectfully submitted,

M%OTT WILL & EMERY LLP

Registratjon Xo. 36,139
600 13" Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 MEF:In
Facsimile: 202.756.8087
Date: December 12, 2007
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SHEET 1 OF 1

ATTY. DOCKET NO. SERIAL NO.
INFORMATION DISCLOSURE 056937-0414 Not Yet Assigned
STATEMENT BY APPLICANT
APPLICANT
Makoto MIZUKI, et al.
(Substitute for form 1449/PTO) FILING DATE GROUP
December 12, 2007 | Not Yet Assigned
U.S. PATENT DOCUMENTS
EXAMINER'S CITE Document Number Publication Date Name of Patentee or Applicant of Cited Pages, Columns, Lines, Where
INITIALS NO. Number-Kind Codez i knowny MM-DD-YYYY Document Relevant Passages or Relevant
Figures Appear
us 2005/0231241 A1 10-20-2005 Date, et al. Corresponds w/ JP 2005-
311591
us 2004/0251844 A1 12-16-2004 Hashido et al.
uUs 7,050,024 B2 05-23-2006 LeChevalier
us 6,594,606 B2 07-15-2003 Everitt
us 2006/0158402 A1 07-20-2006 Nathan et al.
FOREIGN PATENT DOCUMENTS
EXAMINER'S Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines Translation
INITIALS CITE Country Codes-Number 4 -Kind MM-DD-YYYY Applicant of Cited Document Where Relevant
NO. Codes (if known) Figures Appear Yes No
JP 2005-311591 11-04-2005 MATSUSHITA Corresponds w/ US English
ELECTRIC IND CO LTD 2005/0231241 A1 Abstract
JP 2004-219955 08-05-2004 TOSHIBA MATSUSHITA English
DISPLAY Abstract
TECHNOLOGY CO LTD
JP 2005-121843 05-12-2005 TOSHIBA MATSUSHITA English
DISPLAY Abstract
TECHNOLOGY CO LTD
OTHER ART (including Author, Title, Date, Pertinent Pages, Efc.)
EXAMINER'S Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
INITIALS cITE | journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
NO. published.
EXAMINER DATE CONSIDERED

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered.

Include copy of this form with next communication to applicant.
1 Applicant's unique citation designation number (optional). 2 Applicant is to place a check mark here if English language Translation is attached.
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%

Searching PAJ 1/1 R—T

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2005-311591
(43)Date of publication of application : 04.11.2005

(5DInt.CL. HO3K 17/00
G09G 3/20
609G 3/30
HO3K 5/00

(21)Application number : 2004—124306 (71)Applicant : MATSUSHITA ELECTRIC IND CO

LTD
(22)Date of filing : 20.04.2004 (72)Inventor : DATE YOSHITO
MATSUZAWA AKIRA
(54) CURRENT DRIVER
(57)Abstract:
PROBLEM TO BE SOLVED: To provide a current driver
for improving unevenness of output current. =

SOLUTION: A timing control circuit 103 switches
operation mode in current copy circuits 1011-101N. The
current copy circuits 1011-101N store a reference
current from a reference current source 102 in storage
mode, and output the stored current to corresponding
switches 1041-104N in output mode. A select circuit
105 turns the switches 1041-104N on/off depending on
inputted display data DATA. A signal output terminal 108
sums currents being inputted from the current copy
circuits 1011-101N through the switches 1041—-104N
and delivers the summed current as an output current.

http://www19.ipdLinpit.go.ip/PA1/result/detail/main/wWAAAWGaa6jDA417311591... 2007/11/07
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%

Searching PAJ ' 1/1 R—2

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2004-219955
(43)Date of publication of application : 05.08.2004

(51)Int.CL. G09G 3/30
G09G 3/20

(21)Application number : 2003—-010267 (71)Applicant : TOSHIBA MATSUSHITA DISPLAY
TECHNOLOGY CO LTD

(22)Date of filing : 17.01.2003 (72)Inventor : TSUGE HITOSHI

(54) ELECTRIC CURRENT DRIVING APPARATUS AND ELECTRIC CURRENT DRIVING
METHOD

current is determined by the current value of the
reference current source.

SOLUTION: The current driving apparatus is provided
with current program sections 15a to 15f which hold
prescribed current value by a current copier system on
the basis of input of identical reference current and
output driving current of the prescribed current value, a
control means 100 which controls whether input of the i’ '_-‘.‘N
reference current is performed or output of the driving
current to any externa! of N series is performed, shift
registers 13a, 13b, and selectors 18a to 18c. =

(57)Abstract:

PROBLEM TO BE SOLVED: To reduce variation of Py R | g
output currents between driving apparatuses due to the §§> ‘—r: ;—} :{,_‘ )
variation of current values inputted into a reference :\,’_‘«—r'r ";!r et
current source in a driving apparatus in which the output  3:% & °§ BT
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htto://www19.ipdLinpit.go.ip/PA1/result/detail/main/wAAADpagNkDA416219955... 2007/11/07
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Searching PAJ 1/1 R—

PATENT ABSTRACTS OF JAPAN

(11)Publication number : 2005-121843
(43)Date of publication of application : 12.05.2005

(51)Int.Cl. G09G 3/30
609G 3/20
HO3F 3/343

(21)Application number : 2003—-355621 (71)Applicant : TOSHIBA MATSUSHITA DISPLAY
TECHNOLOGY CO LTD

(22)Date of filing : 15.10.2003 (72)Inventor : TSUGE HITOSHI

(54) CURRENT OUTPUT TYPE SEMICONDUCTOR CIRCUIT

(57)Abstract: iy — -3
PROBLEM TO BE SOLVED: To solve the problem that 75 EEEr R
an output current fluctuates due to the property ’ -

|
variation of transistors when the reference current E
(current per one gradation) is distributed to respective e e ?
outputs in a current output type semiconductor circuit :
performing current output to be used for a display :
device such as an organic electroluminescent element !
wherein a gray shade display is performed according to
the amount of a current.
SOLUTION: The current output type semiconductor
circuit comprises: a reference current generating part
703 for setting the current value per gradation; a
gradation reference current generating part 704 for
supplying the current corresponding to each gradation; a
digital/analog converting part 706 for converting a video
signal into current amount corresponding to the
gradation; a chip enable signal generating part 707 for
controlliing whether the digital/analog converting part is
to be operated or not; a shift register 21 for distributing
the current corresponding to the video signal to each output; and current holding means 702a-
702¢ for holding the distributed current for one horizontal scanning period. The current holding
means comprises two current copier circuits.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention: CURRENT DRIVING DEVICE
First Named Inventor/Applicant Name: Makoto MIZUKI

Filer: Michael E. Fogarty/Lydia Nguyen
Attorney Docket Number: 056937-0414

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount SuB-STg(tg)l in
Basic Filing:
Utility application filing 1011 1 310 310
Utility Search Fee 1111 1 510 510
Utility Examination Fee 1311 1 210 210
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SUB-ST[()) (t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1030
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Electronic Acknowledgement Receipt

EFS ID: 2579024
Application Number: 11954659
International Application Number:
Confirmation Number: 4296

Title of Invention:

CURRENT DRIVING DEVICE

First Named Inventor/Applicant Name:

Makoto MIZUKI

Customer Number:

53080

Filer:

Michael E. Fogarty/Lydia Nguyen

Filer Authorized By:

Michael E. Fogarty

Attorney Docket Number:

056937-0414

Receipt Date: 12-DEC-2007
Filing Date:
Time Stamp: 14:05:53

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1030

RAM confirmation Number 6745

Deposit Account 500417

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)
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File Listing:
Document . . File Size(Bytes) Multi Pages
D ment Description File Nam d . .
Number ocument Descriptio e Name /Message Digest| Part/.zip| (if appl.)
56795
1 Transmittal of New Application New_utility.pdf no 2
00a85e0d95daa9d9fa0a6919d1345c6e
3c9ac08a
Warnings:
Information:
1451702
2 Specification.pdf yes 38
bi90b3eas27adi9d09b59d104a593a3d3
545862
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 33
Claims 34 37
Abstract 38 38
Warnings:
Information:
Drawi ly black and white li 110410
3 rawmgs-onc)jl a_c and wnite line Drawings.pdf no 9
rawings
7de32ebd2ebce0a75593520dcd8fd 110
©663cd30
Warnings:
Information:
156587
4 Oath or Declaration filed Declaration.pdf no 3
4164edd60d7983cc92168c07ddb33fc4
11b691bc
Warnings:
Information:
R t for USPTO to retri 171516
5 eques Orl’iorit dOCSO retrieve CPD.pdf no 3
p y 7c644d0dd7{4ea02ffa3647a7bd11b12fe
2104b6
Warnings:
Information:
83878
6 IDS.pdf yes 3
8c4469816eeb6becBalcdc22a9tb968e
74e50aet
Multipart Description/PDF files in .zip description
Document Description Start End
Information Disclosure Statement Letter 1 2
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Information Disclosure Statement (IDS) Filed 3 3
Warnings:
Information:
114547
7 Reference.pdf yes 3
73d795140b54be90628b314afcb8abs3
53ead252
Multipart Description/PDF files in .zip description
Document Description Start End
Foreign Reference 1 1
Foreign Reference 2 2
Foreign Reference 3 3
Warnings:
Information:
8350
8 Fee Worksheet (PTO-06) fee-info.pdf no 2
8bf74a6d7e91ace7203bac8b1340ff19b
Obet6d2
Warnings:
Information:
Total Files Size (in bytes): 2153785

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.

IPR2025-01330 Page 00063



Docket No.: 056937-0414 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Makoto MIZUKI, et al. Confirmation Number: Not Yet Assigned
Application No.: Not Yet Assigned Group Art Unit: Not Yet Assigned

Filed: December 12, 2007 Examiner: Not Yet Assigned

For:  CURRENT DRIVING DEVICE

CLAIM OF PRIORITY
Mail Stop New Applications
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:

In accordance with the provisions of 35 U.S.C. 119, Applicants hereby claim the priority of:

Japanese Patent Application No. JP 2006-335850, filed on December 13, 2006
cited in the Declaration of the present application. A request to retrieve Electronic Priority

Application is being filed concurrently herewith.

Respectfully submitted,

McDERMOJIT WILL & EMERY LLP
Chael E. Eog;
Registratiorf No. 36,139
600 13" Street, N.W, Please recognize our Customer No. 53080 as
Washington, DC 20005-3096 our correspondence address.

Phone: 202.756.8000 MEF:In
Facsimile: 202.756.8087
Date: December 12,2007
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. . j
Request to Retrieve Electronic T COM’]’VLE;’"EY IFt ’XVOW y
iority Applicati ‘p.p ication Number ot Yet Assigne
Priority Application(s) Filing Date December 12, 2007
Art Unit Not Yet Assigned
Send completed form to: Commissioner for Patents Examiner Name Not Yet Assigned
P.O. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number | 056937-0414

The undersigned hereby requests the USPTO retrieve an electronic copy of each of the following foreign applications for which benefit
has been claimed under 35 U.S.C. 119(a)-(d) from a foreign intellectual property office participating with the USPTO in a bilateral or
multilateral priority document exchange agreement:

Please retrieve (check all that apply)

X The following applications originally filed in participating offices (only list the Participating Office and the
Participating Office Application Number (columns 1 and 2 below)):
[ The following applications originally filed in non-participating offices (must list the information for all three
columns below):

1. Participating Office with 2. Participating Office Application 3. Non-Participating Office
which the Priority Number in which the Priority Application Number
Application, or the Copy, was | Application, or a Copy, was filed (e.g., | (Priority Application), if
filed (e.g., EPO) 03101432) applicable

App. No. Filing Date Office App. No.
1. JPO 2006-335850 December 13, 2006
2.
3.
4.
5.
6

This Request to Retrieve Electronic Priority Application(s) (Request) should be filed within the later of four
months from the date of filing the above-identified application claiming foreign priority, or sixteen months from
the filing date of the foreign application to which priority is claimed.

This Request should be submitted concurrently with the claim for priority, or thereafter. The USPTO will not
attempt to retrieve the identified priority application(s) until applicant identifies the indicated priority
application(s) on the oath or declaration or an application data sheet in compliance with 37 CFR 1.63(c).

Applicants are advised to consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has
been successful. The applicant remains ultimately responsible for the submission of the certified copy of the
foreign application(s) within the period set forth in 37 CFR 1.55(a) (before the U.S. application issues as a patent)
if the USPTO does not timely retrieve the identified priority application(s).

I hereby declare that I have4heauthority to grant access to the above-identified applications.
W December 12, 2007
7

ignature : Date
ichael E. Fogarty 202.756.8000

Printed or Typed Name Telephone Number
36,139
Title Registration Number, if applicable

This collection of information is required by 37 CFR 1.55(d). The information is requircd 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 1.1] and 1.14. This collection is estimated to take 8 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upan 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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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.0 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 USPTC becomes aware of a violation or potential violation of law or
regulation.
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Docket No.: 056937-0414 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080

Makoto MIZUKI, et al. Confirmation Number: Not Yet Assigned
Application No.: Not Yet Assigned - Group Art Unit: Not Yet Assigned

Filed: December 12, 2007 Examiner: Not Yet Assigned

For: CURRENT DRIVING DEVICE

INFORMATION DISCLOSURE STATEMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Sir:

In accordance with the provisions of 37 C.F.R. 1.56, 1.97 and 1.98, the attention of the
Patent and Trademark Office is hereby directed to the documents listed on the attached form PTO-
1449. It is respectfully requested that the documents be expressly considered during the prosecution
of this application, and that the documents be made of record therein and appear among the
"References Cited" on any patent to issue therefrom.

This Information Disclosure Statement is being filed within three months of the U.S. filing
date OR before the mailing date of a first Office Action on the merits. No certification or fee is
required.

The relevance of the references cited on the attached Form-1449, if any is discussed in the

present specification.
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Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Mi% oh
Registratibn No. 36,139

600 13™ Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 MEF:In

Facsimile: 202.756.8087

Date: December 12, 2007
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12/12/2007

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
11/954,659
APPLICATION AS FILED ~ PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER EXTRA RATE (8) FEE (8) RATE ($) FEE ($)
BASIC FEE 310
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
(37 CFR 1.18(k), (i), or (m})) 510
EXAMINATION FEE 210
(37 CFR 1.16(0), (p), or (q))
TOTAL CLAIMS 10 .
(37 CFR 1.16(i)) OR
INDEPENDENT CLAIMS 2 .
(37 CFR 1.16(h)) minus 3 =
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $250 ($125 for small entity) for each additional
50 sheets or fraction thereof. See
37 CFR 1.1
¢ 118651 35 U.S.C. 41(a)(4)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())) N/A N/A
* {f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1030
PPLICATION AS AMENDED - PART I
A CATION DE OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
g AFTER PREVIOUSLY EXTRA RATE (8) I_'SEN(‘;'; RATE ($) ;ISENGI)-
g AMENDMENT PAID FOR
w Total . ) o _ _ OR =
Z |7 err1.180) Minus - X = X
Z | Independent {, " . = = =
& a7 crr1.160) Minus : X or | X
< | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
m AFTER PREVIOUSLY EXTRA RATE (5) 'T:E)EN(’;& RATE ($) T:E’ENQ)'
= AMENDMENT PAID FOR
i
Total . ) - _ - OR =
E (37 CFR 1.16(i)) Minus = X = X
Independent :
w * o = = =
& | 37 crr 1.16(n) Minus % or | ¥
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(})) N/A OR N/A
TOTAL 0 TOTAL
ADD'T FEE R ADDTFEE
* If 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”,
*** If 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.$.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. 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-PT0-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
11/954,659 12/12/2007 2816 1030 056937-0414 10 2
CONFIRMATION NO. 4296
53080 FILING RECEIPT

MCDERMOTT WILL & EMERY LLP

600 1371 STREET, N O LR

WASHINGTON, DC 20005-3096

Date Mailed: 12/27/2007

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
write to the Office of Initial Patent Examination's Filing Receipt Corrections. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
Makoto MIZUKI, Kyoto, JAPAN;
Kazuyoshi Nishi, Kyoto, JAPAN;
Tetsuro Ohmori, Osaka, JAPAN;
Tomokazu Kojima, Osaka, JAPAN;
Hiroshi Kojima, Kyoto, JAPAN;
Power of Attorney: The patent practitioners associated with Customer Number 53080

Domestic Priority data as claimed by applicant

Foreign Applications
JAPAN 2006-335850 12/13/2006

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

Projected Publication Date: To Be Determined - pending completion of Security Review
Non-Publication Request: No

Early Publication Request: No

page 1 of 3
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Title

CURRENT DRIVING DEVICE
Preliminary Class

327

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).

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

page 2 of 3
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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).

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

SWw.uspto,gov

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/954,659 12/12/2007 Makoto MIZUKI 056937-0414

CONFIRMATION NO. 4296

53080

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC20005-3096

Date Mailed. 01/10/2008

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected
publication date for this application is 06/19/2008. If this is a new projected publication date (there was no
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy
order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated
projected publication date), the publication date has been revised due to processing delays in the USPTO
or the abandonment and subsequent revival of an application. The application is anticipated to be
published on a date that is more than six weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application Information
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further
assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
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JAPAN PATENT OFFICE
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This is to certify that the annexed is a true copy of the following application as filed
with this Office.

B £ A H
Date of Application: 20064412H134

H OBE OF 5
Application Number: HEE2006—335850

XY s X AME~OHEE

V2 BEEOEROER

L LZHMBOED— FEHEK

F=

The country code and number J P2006—335850
of your priority application,

to be used for filing abroad

under the Paris Convention, is

an BH A
Applicant(s): M TEZREEFMA LT

20084%F 5H15H e
TR T R 67}59% —E‘Hﬂ
Commissioner,
Japan Patent Office ! E{E-‘g
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DETAILED ACTION
Drawings

1. Figures 6A, 6B, and 7-9 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 - 35 USC § 102
2. 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:

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States
only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.

3. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by Date et

al. (US Patent 7,466,166).

As to claim 1, Date et al. discloses a current driving device, comprising:
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a first voltage supply part for supplying a first voltage (fig. 3A);

a first current supply part for supplying a first electric current (fig. 3A);

a plurality of output terminals (fig. 4); and

a plurality of current output parts for outputting an electric current in accordance
with said first electric current, each of said current output parts comprising a current-
voltage converting function, a voltage-current converting function, a voltage holding
part, and at least one current output terminal (fig. 4), wherein

said current output part takes three operation modes, i.e. a voltage supply mode,
a current supply mode, and a current output mode,

under said voltage supply mode, said current output part receives said first
voltage from said first voltage supply part and holds said voltage in said voltage holding
part (col. 11, lines 24-35, lines 49-67),

under said current supply mode, said current output part receives said first
current from said first current supply part, and generates a second voltage by said
current-voltage converting function and holds said voltage in said voltage holding part
(col. 11, lines 24-35, lines 49-67), and

under said current output mode, said current output part outputs an output
current according to said voltage held in said voltage holding part by said voltage-
current converting function (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 — col.

13, line 6).
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As to claim 2, Date et al. teaches a current driving device wherein each of said
output terminals is connected to said current output terminals provided to said plurality
of said current output parts, and each of said plurality of current output parts is
connected in parallel to said first current supply part and said first voltage supply part

used in common (figs. 4, 6).

As to claim 3, Date et al. teaches current a driving device wherein each of said
current output parts actuates said current-voltage converting function under said voltage

supply mode (col. 3, lines 44-52).

As to claim 4, Date et al. teaches a current driving device according to claim 1,
wherein each of said current output parts comprises a function of stopping said current-
voltage converting function under said voltage supply mode (col. 11, lines 24-35, col.

12, lines 2-17, col. 12, line 45 — col. 13, line 6).

As to claim 5, Date et al. teaches a current driving device comprising a second
current supply part for supplying a second electric current that is proportional to said
first electric current, and a current-voltage converting part for generating said first
voltage by receiving said second electric current, wherein said first voltage supply part
controls supplies of said first voltage generated by said current-voltage converting part

to said current output parts (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 — col.
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13, line 6).

As to claim 6, Date et al. teaches a current driving device wherein said current-
voltage converting part comprises a switching part for short-circuiting a node at which
said first voltage emerges to a reference voltage node (col. 11, lines 24-35, col. 12, lines

2-17, col. 12, line 45 — col. 13, line 6).

As to claim 7, Date et al. teaches a current driving device comprising a second
voltage supply part with a larger voltage supply capacity than that of said first voltage
supply part, wherein the use of said first voltage supply part and the use of said second
voltage supply part are switched in accordance with the number of said current output
parts that take said voltage supply mode among said plurality of current output parts

(col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 — col. 13, line 6).

As to claim 8, Date et al. teaches a current driving device wherein said first
voltage supply part is constituted to be capable of changing its voltage supply capacity
in accordance with the number of said current output parts that take said voltage supply
mode among said plurality of current output parts (col. 11, lines 24-35, col. 12, lines 2-

17, col. 12, line 45 — col. 13, line 6).

As to claim 9, Date et al. teaches a current-driving-type display device,

comprising said current driving device mounted thereon so as to be driven by said
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current driving device (fig. 4).

As to claim 10, Date et al. teaches a current driving device, comprising:

a current input switch for controlling connection/disconnection states with respect
to a current supply part (col. 11, lines 24-35, lines 49-67);

a voltage holding part for holding a reference voltage, which is charged by a
flown current (col. 11, lines 24-35, lines 49-67);

a calibration switch interposed between said current input switch and said
voltage holding part (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 — col. 13,
line 6);

a plurality of voltage-current converting elements for generating an electric
current in accordance with said reference voltage held in said voltage holding part (fig.
4, col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 — col. 13, line 6);

a plurality of signal response switches that are on/off controlled in accordance
with inputted signals, said response switches being connected in series to each of said
voltage-current converting elements, and each of which being connected in parallel to
said calibration switch (col. 11, lines 24-35, col. 12, lines 2-17, col. 12, line 45 —col. 13,
line 6);

a plurality of current output switches, each being interposed between a
connection node, which is provided between said current input switch and said
calibration switch, and said plurality of current output terminals (col. 11, lines 24-35, col.

12, lines 2-17, col. 12, line 45 — col. 13, line 6); and
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a high-speeding switch for controlling connection/disconnection states of said
voltage supply part with respect to said voltage holding part (col. 11, lines 24-35, col.

12, lines 2-17, col. 12, line 45 — col. 13, line 6).

4. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by
Hashido et al. (US Patent 7,221,349)

The applied reference has a common assignee with the instant application.
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in
the reference was derived from the inventor of this application and is thus not the

invention “by another,” or by an appropriate showing under 37 CFR 1.131.

As to claim 1, Hashito et al. discloses a current driving device, comprising:

a first voltage supply part for supplying a first voltage (fig. 2(Vdd));

a first current supply part for supplying a first electric current (fig. 4(400), col. 12,
lines 33-43);

a plurality of output terminals (fig. 2); and

a plurality of current output parts for outputting an electric current in accordance
with said first electric current, each of said current output parts comprising a current-
voltage converting function, a voltage-current converting function, a voltage holding

part, and at least one current output terminal (figs. 2, 4), wherein
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said current output part takes three operation modes, i.e. a voltage supply mode,
a current supply mode, and a current output mode (figs. 2, 4),

under said voltage supply mode, said current output part receives said first
voltage from said first voltage supply part and holds said voltage in said voltage holding
part (col. 9, lines 24-56),

under said current supply mode, said current output part receives said first
current from said first current supply part, and generates a second voltage by said
current-voltage converting function and holds said voltage in said voltage holding part
(col. 9, lines 24-56), and

under said current output mode, said current output part outputs an output
current according to said voltage held in said voltage holding part by said voltage-

current converting function (col. 9, lines 24-56).

As to claim 2, Hashito et al. teaches a current driving device wherein each of said
output terminals is connected to said current output terminals provided to said plurality
of said current output parts, and each of said plurality of current output parts is
connected in parallel to said first current supply part and said first voltage supply part

used in common (fig. 3).

As to claim 3, Hashito et al. teaches a current driving device wherein each of said

current output parts actuates said current-voltage converting function under said voltage
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supply mode (figs,. 2-4).

As to claim 4, Hashito et al. teaches a current driving device wherein each of said
current output parts comprises a function of stopping said current-voltage converting

function under said voltage supply mode (figs,. 2-4).

As to claim 5, Hashito et al. teaches a current driving device comprising a second
current supply part for supplying a second electric current that is proportional to said
first electric current, and a current-voltage converting part for generating said first
voltage by receiving said second electric current, wherein said first voltage supply part
controls supplies of said first voltage generated by said current-voltage converting part

to said current output parts (figs,. 2-4).

As to claim 6, Hashito et al. teaches a current driving device wherein said
current-voltage converting part comprises a switching part for short-circuiting a node at

which said first voltage emerges to a reference voltage node (figs,. 2-4).

As to claim 7, Hashito et al. teaches a current driving device comprising a second
voltage supply part with a larger voltage supply capacity than that of said first voltage
supply part, wherein the use of said first voltage supply part and the use of said second
voltage supply part are switched in accordance with the number of said current output

parts that take said voltage supply mode among said plurality of current output parts
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(figs,. 2-4).

As to claim 8, Hashito et al. teaches a current driving device wherein said first
voltage supply part is constituted to be capable of changing its voltage supply capacity
in accordance with the number of said current output parts that take said voltage supply

mode among said plurality of current output parts (figs,. 2-4).

As to claim 9, Hashito et al. teaches a current-driving-type display device
comprising said current driving device mounted thereon so as to be driven by said

current driving device (figs,. 2-4).

As to claim 10, Hashito et al. teaches a current driving device, comprising:

a current input switch for controlling connection/disconnection states with respect
to a current supply part (col. 12, lines 34-64);

a voltage holding part for holding a reference voltage, which is charged by a
flown current (col. 9, lines 17-41);

a calibration switch interposed between said current input switch and said
voltage holding part (col. 12, lines 34-64);

a plurality of voltage-current converting elements for generating an electric
current in accordance with said reference voltage held in said voltage holding part (fig.

4, col. 12, lines 34-64);
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a plurality of signal response switches that are on/off controlled in accordance
with inputted signals, said response switches being connected in series to each of said
voltage-current converting elements, and each of which being connected in parallel to
said calibration switch (col. 12, lines 34-64);

a plurality of current output switches, each being interposed between a
connection node, which is provided between said current input switch and said
calibration switch, and said plurality of current output terminals (col. 12, lines 34-64);
and

a high-speeding switch for controlling connection/disconnection states of said

voltage supply part with respect to said voltage holding part (fig. 4, col. 13, lines 30-35).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AFROZA Y. CHOWDHURY whose telephone number is
(571)270-1543. The examiner can normally be reached on 7:30-5:00 EST, 5/4/9.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Bipin Shalwala can be reached on 571-272-7681. 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.

AC /Bipin Shalwala/
12/3/2010 Supervisory Patent Examiner, Art
Unit 2629
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Docket No.: 056937-0414 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of : Customer Number: 53080
Makoto MIZUK]I, et al. Confirmation Number: 4296
Application No.: 11/954,659 Group Art Unit: 2629

Filed: December 12, 2007 Examiner: Afroza Y. Chowdhury

For: CURRENT DRIVING DEVICE

AMENDMENT

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Office Action dated December 8, 2010, wherein a three-month
shortened statutory period for response is set to expire on March 8, 2011, Applicants respectfully
request reconsideration of the above-identified application in view of the following amendments

and remarks.

Attachment: Replacement Sheets (4)
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AMENDMENT TO THE CLAIMS

The following claim listing replaces all prior listings and versions of the claims:

LISTING OF CLAIMS

1. (Currently Amended) A current driving device, comprising:

a first voltage supply [[part]] source for supplying a first voltage;

a first current supply [[part]] source for supplying a first electric current;
a plurality of output terminals; and

a plurality of current output [[parts]] circuits for outputting an electric current in accordance

with said first electric current, each of said current output [[parts]] circuits comprising a current-
voltage converting fanetion circuit, a voltage-current converting funetion circuit, a voltage holding

[[part]] circuit having a terminal being connected to a reference voltage different from the first

voltage, and at least one current output terminal, wherein;

each of said current output parttakes circuits operates in three operation modes [[, i..]]

including a voltage supply mode, a current supply mode, and a current output mode,

under said voltage supply mode, each of said current output [[part]] circuits receives said

first voltage from said first voltage supply [[part]] source, and helds-said-voltage-in the first voltage

is supplied to another terminal of said voltage holding [[part]] circuit,

under said current supply mode, each of said current output [[part]] circuits receives said

first current from said first current supply [[part]] source, and generates a second voltage by said

current-voltage converting fanetien circuit, and helds-said-veltage-in the first current is supplied to

said another terminal of said voltage holding [[part]] circuit, and

WDC99 1986962-1.056937.0414
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under said current output mode, each of said current output [[part]] circuits outputs an
output current according to said voltage held in said voltage holding [[part]] circuit by said voltage-

current converting fanetion circuit.

2. (Currently Amended) The current driving device according to claim 1, wherein:
each of said output terminals is connected to said current output terminals provided to said
plurality of said current output [[parts]] circuits, and

each of said plurality of current output [[parts]] circuits is connected in parallel to said first

current supply [[part]] source and said first voltage supply [[part]] source used in common.

3. (Currently Amended) The current driving device according to claim 1, wherein, in each

of said current output [[parts]] circuits, actuates said current-voltage converting funetion circuit is

actuated under said voltage supply mode.

4. (Currently Amended) The current driving device according to claim 1, wherein each of

said current output [[parts]] circuits is configured to stop eemprises-a-funetion-of stopping said

current-voltage converting fanetion circuit under said voltage supply mode.

5. (Currently Amended) The current driving device according to [[claims]] claim 1, further
comprising;

a second current supply [[part]] source for supplying a second electric current that is

proportional to said first electric current; [[,]] and

WDC99 1986962-1.056937.0414
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a second current-voltage converting [[part]] circuit for generating said first voltage by

receiving said second electric current, wherein
said first voltage supply [[part]] source controls supplies of said first voltage generated by

said second current-voltage converting [[part]] circuit to said current output [[parts]] circuits.

6. (Currently Amended) The current driving device according to claim 5, wherein said
second current-voltage converting [[part]] circuit comprises a switching part for short-circuiting a

node at which said first voltage emerges to a reference voltage node.

7. (Currently Amended) The current driving device according to [[claims]] claim 1, further
comprising a second voltage supply [[part]] source with a larger voltage supply capacity than that of

said first voltage supply [[part]] source, wherein

the use of said first voltage supply [[part]]source and the use of said second voltage supply

[[part]] source are switched in accordance with the number of said current output [[parts]] circuits
that [[take]] operate in said voltage supply mode among said plurality of current output [[parts]]

circuits.

8. (Currently Amended) The current driving device according to [[claims]] claim 1, wherein

said first voltage supply [[part]] source is configured to change eenstituted-to-be-eapable-of

changing its voltage supply capacity in accordance with the number of said current output [[parts]]

circuits that [[take]] operate in said voltage supply mode among said plurality of current output

[[parts]] circuits.

WDC99 1986962-1.056937.0414
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9. (Currently Amended) A current-driving-type display device, comprising said current
driving device according to [[claims]] claim 1 mounted thereon so as to be driven by said current

driving device.

10. (Currently Amended) A current driving device, comprising:
a current input switch for controlling connection/disconnection states with respect to a
current supply [[part]] source;

a voltage holding [[part]] circuit for holding a reference voltage, which is charged by a

flown current, the voltage holding circuit having a first terminal and a second terminal, the first

terminal being connected to a fixed voltage;

a calibration switch interposed between said current input switch and said voltage holding
[[part]] circuit;

a plurality of voltage-current converting elements for generating an electric current in
accordance with said reference voltage held in said voltage holding [[part]] circuit;

a plurality of signal response switches that are on/off controlled in accordance with inputted

signals, each of said response switches being connected in series to a corresponding one [[each]] of

said voltage-current converting elements, and each of which being connected in parallel to said
calibration switch;

a connection node provided between said current input switch and said calibration switch;

a plurality of current output switches, each being interposed between [[a]] the connection

plurality of current output terminals; and

WDC99 1986962-1.056937.0414
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a high-speeding high-speed switch for controlling connection/disconnection states of said

voltage supply [[part]] source with respect to the second terminal of said voltage holding [[part]]

circuit.

WDC99 1986962-1.056937.0414
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AMENDMENT TO THE DRAWINGS

The attached drawing sheets replace the original sheets including FIGS. 6A, 6B and 7-9.

In the amendment, these figures have been labeled with a “Prior Art” legend.

Attachment: Replacement Sheets (4)
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REMARKS
Status of Claims
Claims 1-10 are pending, of which claims 1 and 10 are independent.
Claims 1-10 have been amended to correct informalities in the claim language and to
more clearly define the claimed subject matter. Support for the amendment is found, for

example, in FIGS. 1A and 3. No new matter has been added.

Objection to the Drawings
The Examiner objected to the drawings. Applicants respectfully submit that the

amendment made to the drawings overcome this objection.

Rejection under 35 U.S.C. § 102

Claims 1-10 were rejected under 35 U.S.C. § 102(e) as being anticipated by Date et al.
(US 7,466,166). Claims 1-10 were rejected under 35 U.S.C. § 102(e) as being anticipated by
Hashido et al. (US 7,221,349). These rejections are traversed for at least the following reasons.

Applicants respectfully remind the Examiner that the factual determination of lack of
novelty under 35 U.S.C. § 102 requires the identical disclosure in a single reference of each
element of a claimed invention, such that the identically claimed invention is placed into the
possession of one having ordinary skill in the art. Helifix Ltd. v. Blok-Lok, Ltd., 208 F.3d 1339,
54 USPQ2d 1299 (Fed. Cir. 2000), Electro Medical Systems S.A. v. Cooper Life Sciences, Inc.,
34 F.3d 1048, 32 USPQ2d 1017 (Fed. Cir. 1994). Moreover, in imposing the rejection under 35
U.S.C. § 102, the Examiner is required to specifically identify wherein an applied reference is

perceived to identically disclose each feature of a claimed invention. In re Rijckaert, 9 F.3d

WDC99 1986962-1.056937.0414
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1531, 28 USPQ2d 1955 (Fed. Cir. 1993), Lindemann Maschinenfabrik GMBH v. American Hoist
& Derrick Co., 730 F.2d 1452, 221 USPQ 481 (Fed. Cir. 1984). There are significant
differences between the claimed current driving device and the devices disclosed by Date or
Hashido that would preclude the factual determination that Date or Hashido identically describes
the claimed current driving device within the meaning of 35 U.S.C. § 102.

With respect to Data, Applicants respectfully submit that, at a minimum, Date fails to
disclose that a voltage holding circuit has a terminal being connected to a reference voltage
different from the first voltage, and under the voltage supply mode, the first voltage is supplied to
another terminal of the voltage holding circuit, as recited by amended claim 1. In rejecting claim 1,
the Examiner asserts that FIG. 3A of Date discloses the claimed first voltage supply part (source).
It appears that the Examiner considers Vce connected to capacitor 003 as the claimed first
voltage supply source and capacitor 003 as the claimed voltage holding part (circuit). However,
it is clear that FIG. 3A fails to disclose that a voltage holding circuit (003) has a terminal being
connected to a reference voltage different from the first voltage (Vcc). As such, it is clear that
Date fails to disclose the aforementioned features of amended claim 1 within the meaning of 35
U.S.C. § 102. Thus, claim 1 and all claims dependent thereon are patentable over Date.

Regarding claim 10, Applicants respectfully submit that, at a minimum, Date fails to
disclose that the voltage holding circuit has a first terminal and a second terminal, the first terminal
being connected to a fixed voltage, and the current driving device includes a high-speed switch for
controlling connection/disconnection states of said voltage supply source with respect to the
second terminal of said voltage holding circuit, as recited by amended claim 10. It is clear that the
cited portions of Date do not disclose the aforementioned features of claim 10 within the

meaning of 35 U.S.C. § 102. Thus, claim 10 is patentable over Date.
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With respect to Hashido, Applicants respectfully submit that the Examiner erroneously
combined FIG. 2 and FIG. 4 of Hashido. It is clear that FIG. 2 of Hashido is directed to a pixel 2
of FIG. 1 (see, col. 7, lines 15-16 of Hashido), while FIG. 4 is directed to data current generating
circuit 30 of FIG, 1 (see, col. 7, lines 21-23). As such, the Examiner’s assertion has no merit.

Further, Applicants submit that Hashido fails to disclose that a voltage holding circuit has
a terminal being connected to a reference voltage different from the first voltage, and under the
voltage supply mode, the first voltage is supplied to another terminal of the voltage holding circuit,
as recited by amended claim 1. It appears that the Examiner considers that capacitor 4 of FIG. 2
of Hashido corresponds to the claimed voltage holding part (circuit). However, it is clear that
FIG. 2 fails to disclose that a voltage holding circuit (4) has a terminal being connected to a
reference voltage different from the first voltagek(Vdd). As such, it is clear that Hashido fails to
disclose the aforementioned features of amended claim 1 within the meaning of 35 U.S.C. § 102.
Thus, claim 1 and all claims dependent thereon are patentable over Hashido.

Simﬂarvto Date, Applicants respectfully submit that, at a minimum, Hashido fails to
disclose that the voltage holding circuit has a first terminal and a second terminal, the first terminal
being connected to a fixed voltage, and the current driving device includes a high-speed switch for
controlling connection/disconnection states of said voltage supply source with respect to the
second terminal of said voltage holding circuit, as recited by amended claim 10. It is clear that the
cited portions of Hashido do not disclose the aforementioned features of claim 10 within the
meaning of 35 U.S.C. § 102. Thus, claim 10 is patentable over Hashido.

Based on the foregoing, Applicants submit that all peﬁding claims are patentable over
Date and Hashido. Thus, Applicants request that the Examiner withdraw the rejections of claims

1-10 under 35 U.S.C. § 102.

10
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CONCLUSION

Having fully responded to all matters raised in the Office Action, Applicants submit that
all claims are in condition for allowance, an indication for which is respectfully solicited. If
there are any outstanding issues that might be resolved by an interview or an Examiner’s
amendment, the Examiner is requested to call Applicants’ attorney at the telephone number
shown below.

To the extent necessary, a petition for an extension of time under 37 C.F.R. § 1.136 is
hereby made. Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

Respectfully submitted,

McDERMOTT WILL & EMERY LLP

J— —

e

Takashi Saito
Limited Recognition No. L0123

600 13" Street, N.W. Please recognize our Customer No. 53080
Washington, DC 20005-3096 as our correspondence address.

Phone: 202.756.8000 MEF:TS:

Facsimile: 202.756.8087

Date: March 7, 2011
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Multipart Description/PDF files in .zip description
Document Description Start End

Amendment/Req. Reconsideration-After Non-Final Reject 1 1

Claims 2 6

Specification 7 7

Applicant Arguments/Remarks Made in an Amendment 8 11

Drawings-only black and white line drawings 12 15

Warnings:
Information:
Total Files Size (in bytes):‘ 212372

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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PTO/SB/06 (07-06)

Approved for use through 1/31/2007. 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.

* |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”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.

PATENT APPLICATION FEE DETERMINATION RECORD | Appiication or Docket Number | Filing Date
Substitute for Form PTO-875 1 1/954,659 12/12/2007 D To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALLENTITY []  ©R SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
(37 CFR1.16(a) (b) or (c))
[ seARcH Fee
| (37 CFRI16(0, () or (m) N/A N/A N/A N/A
D EXAMINATION FEE
(37 CFR1.16(0). (p). or (q) N/A N/A N/A N/A
oL es | T on [
INDEPENDENT CLAIMS ) B ~ ~
(37 CFR 1.16(h)) minus 3 = X$ = X$ =
If the specification and drawings exceed 100
0 sheets of paper, the application size fee due
A3F7>PCL£A1T1IE)N SIZE FEE is $250 ($125 for small entity) for each
( 16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16())
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
— | 03/07/2011 | e7eq PREVIOUSLY EXTRA RATE (9 | FeE (9) RATE ($) FEE ($)
5 AMENDMENT PAID FOR
g I?et?l (37 CFR 10 Minus | = 20 -0 X $ _ OR X §50= 0
z [y 2 Vinis | 3 ~0 T on | oo 5
<§( l:l Application Size Fee (37 CFR 1.16(s))
p—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
E— p——
TOTAL TOTAL
ADD’L OR ADDL 0
FEE FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
= AMENDMENT PAID FOR
Z | o erers . Minus | = - Xs = oR [ xs =
= [ epencent) - Minus | - Xs = or [xs -
5 D Application Size Fee (37 CFR 1.16(s))
=
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL TOTAL
ADD’L OR ADDL
FEE FEE

Legal Instrument Examiner:

/JOY DOBBS/

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. 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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
53080 7590 05/31/2011

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096 |

CHOWDHURY, AFROZA Y

ART UNIT PAPER NUMBER I

2629

DATE MAILED: 05/31/2011

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

11/954,659 12/12/2007
TITLE OF INVENTION: CURRENT DRIVING DEVICE

Makoto MIZUKI 056937-0414 4296

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1510 $300 30 $1810 08/31/2011
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

AL If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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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

apgropriate. 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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

53080 7590 05/31/2011
MCDERMOTT WILL & EMERY LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
600 13TH STREET, NW States Postal Service with sufficient postage for first class mail in an envelope
WASHINGTON, DC 20005-3096 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.
11/954,659 12/12/2007 Makoto MIZUKI 056937-0414 4296
TITLE OF INVENTION: CURRENT DRIVING DEVICE
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 30 $1810 08/31/2011
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
CHOWDHURY, AFROZA'Y 2629 345-204000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . )
(2) the name of a single firm (having as a member a
[ "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 Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi[gnee 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)

|8

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) (| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Ja Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. 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 Va{hy deﬁendin 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, Alexandgrla, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. I
11/954,659 12/12/2007 Makoto MIZUKI 056937-0414 4296
53080 7590 05/31/2011 | EXAMINER |
MCDERMOTT WILL & EMERY LLP CHOWDHURY, AFROZA Y
600 13TH STREET, NW
WASHINGTON, DC 20005-3096 | ART UNIT PAPER NUMBER I

2629

DATE MAILED: 05/31/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 664 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 664 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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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.

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)

) - 11/954,659 MIZUKI ET AL.
Notice of Allowablllty Examiner Art Unit
AFROZA CHOWDHURY 2629

-- 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 3/7/2011.
2. [X] The allowed claim(s) is/are 1-10.

3. [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* c¢)[JNone of the:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priotity documents have been received in Application No.
3. [ Copies of the cettified 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.

4.[] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [[] CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date .

(b) [ 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 humber (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. [X] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date 12/12/2007
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material
9. X] Other DRW 3/7/2011.

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110516
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Application/Control Number: 11/954,659 Page 2
Art Unit: 2629

DETAILED ACTION

Allowable Subject Matter
1. Claims 1-10 are allowed.
2. The following is an examiner’s statement of reasons for allowance:
As argued by the Applicants in the Remarks, dated March 7, 2011, the cited references
have failed to teach “disclose that a voltage holding circuit has a terminal being
connected to a reference voltage different from the first voltage, and under the
voltage supply mode, the first voltage is supplied to another terminal of the

voltage holding circuit” in combination with other limitations of claim 1, and

“the voltage holding circuit has a first terminal and a second terminal, the first
terminal being connected to a fixed voltage, and the current driving device
includes a high-speed switch for controlling connection/disconnection states of
said voltage supply source with respect to the second terminal of said voltage

holding circuit” in combination with other limitations of claim 10.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”
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Application/Control Number: 11/954,659 Page 3
Art Unit: 2629

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to AFROZA CHOWDHURY whose telephone number is
(571)270-1543. The examiner can normally be reached on 8:00-5:30 EST, 5/4/9.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, BIPIN SHALWALA can be reached on (571)272-7681. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

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.

AC /Bipin Shalwala/
5/19/2011 Supervisory Patent Examiner, Art
Unit 2629
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Application/Control No. Applicant(s)/Patent Under
Reexamination
11/954,659 MIZUKI ET AL.
Notice of References Cited . .
Examiner Art Unit
AFROZA CHOWDHURY 2629 Page 1 of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
*| A | US-7,466,166 12-2008 Date et al. 327/108
* 1 B | Us-7,221,349 05-2007 Hashido et al. 345/89
* 1 ¢ | Us-6,628,274 09-2003 Morita, Akira 345/209
* | p | Us-7,064,969 06-2006 West, Richard T. 363/132
* E | US-7,864,167 01-2011 Morosawa et al. 345/204
*| F | US-7,012,597 03-2006 Kasai, Toshiyuki 345/204
*| g | US-6,777,885 08-2004 Koyama, Jun 315/169.1
* | H | UsS-2004/0239668 12-2004 Morosawa et al. 345/212
* | | US-2004/0108988 06-2004 Choi, Chang-Hwe 345/096
* | 4 | US-2002/0135314 09-2002 Kitahara et al. 315/169.3
* | Kk | US-6,882,186 04-2005 Nishitoba, Shigeo 327/108
* L | US-6,777,885 08-2004 Koyama, Jun 315/169.1
* 1 m | Us-6,765,560 07-2004 Ozawa, Tokuroh 345/204
FOREIGN PATENT DOCUMENTS
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P.O. Box 1450

Alexandria, Virginia 22313-1450

Wwwvusplo.gov
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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 wherce

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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 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

Eapcrs. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

S3080 7590 0S£31/2011
MCDERMOTT WILL & EMERY LLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
600 13TH STREET, NW States Postal Service with sufficient postage for ﬁr%t clgsoss mail in an envelope
WASHINGTON, DC 20005-3096 addressed (o the Mail Slog ISSUE FEE address above, or being facsimle
transmitted to the USPTO (571) 273-28885, on the date indicated below.
(Depositor's narme}
Customer No: 53080 ——
{Signature)
(Datey
r APPLICATION NO. ‘I FILING DATE I FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO. l
11/954,659 12/12/2007 Makoto MIZUKI 056937-0414 4296
TITLE OF INVENTION: CURRENT DRIVING DEVICE
I APPLN. TYPE SMALL ENTITY l ISSUE FEE DUE l PUBLICATION FEE DUE l PREV. PAID ISSUE FEE l TOTAL FEE(S) DUE DATE DUE l
nonprovisional NO $1510 5300 $0 $1810 08/31/2011
r EXAMINER I ART UNIT l CLASS-SUBCLASS l
CHOWDHURY, AFROZA Y 2629 345-204000
IC?%hﬁgESL))f correspondence address or indication of "Fee Address” (37 2. For printing on the patent [ront page, list CDERMOTT WILL &
: . (1) the names of up to 3 registered patent attorneys
J Change of correspondence address (or Change of Correspondence or agents OR, altexgatively, & P 4 EMERY LLP
Address form PTQ/SB/122) attached. . " " 2
(2) the name of a single firm (having as a member a
D "Fee Address" indication (or "Fee Address” Indication form registered atlorney or agent) and the names of up Lo
PTO/SB/4T; Rev 03-02 or more recent) attached. Use of 4 Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

W

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or typc)

PLEASE NOTE: Unless an assignce is identificd below, no assignee data will appear on the patent. If an assignee is identificd 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)

PANASONIC CORPORATION Osaka, Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ 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)
K] 1ssue Fee [ A check is enclosed.
& publication Fee (No small eatity discount permitted) [ Payment by credit card. Form PT(0-2038 is attached.
El Advance Order - # of Copies FOUI’ ( 4\) @The Director is hereby authorized to charge mﬂnidfee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. Sce 37 CFR 1.27. Qo Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).

NOTE: The Issuc Fec and Publicatioh Fde g?;fscquitc will not be accepted from anyonc other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records ofthe/U/nitgd Stateg’Patent and Trademark Office.

Authorized Signature f;i}:/ / Date June 29, 2011

Typed or printed name Registration No. 36, 1 39

.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USFTO 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. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 10 THIS ADDRESS. SEND T0: Commissioner for Patents, P.0. Box 1450,
Alexandria, Virginia 22313-1450.

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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. 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: 11954659

Filing Date: 12-Dec-2007

Title of Invention: CURRENT DRIVING DEVICE

First Named Inventor/Applicant Name: Makoto MIZUKI

Filer: Michael E. Fogarty/stephanie sharrett
Attorney Docket Number: 056937-0414

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suﬁ;l';(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 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Suﬁ-;l's(tsa)l in
Extension-of-Time:
Miscellaneous:
Printed copy of patent - no color 8001 4 3 12
Total in USD ($) 1822
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Electronic Acknowledgement Receipt

EFS ID: 10419611
Application Number: 11954659
International Application Number:
Confirmation Number: 4296
Title of Invention: CURRENT DRIVING DEVICE
First Named Inventor/Applicant Name: Makoto MIZUKI
Customer Number: 53080
Filer: Michael E. Fogarty/stephanie sharrett
Filer Authorized By: Michael E. Fogarty
Attorney Docket Number: 056937-0414
Receipt Date: 29-JUN-2011
Filing Date: 12-DEC-2007
Time Stamp: 17:47:20
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $1822
RAM confirmation Number 5153
Deposit Account 500417
Authorized User

File Listing:
Document . . File Size(Bytes)/ Multi Pages
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103199
1 Issue Fee Payment (PTO-85B) IF.PDF no 1

6904{793dd5de4b85bcad4alb0f60d2f73a4,

Warnings:

Information:

33504
2 Fee Worksheet (SB06) fee-info.pdf no 2
31cfad2576379be480cfe320151f591e8f4a7]
Warnings:
Information:
Total Files Size (in bytes):{ 136703

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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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

\)\/WW.USplO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/954,659 08/09/2011 7995047 056937-0414 4296
53080 7590 07/20/2011

MCDERMOTT WILL & EMERY LLP
600 13TH STREET, NW
WASHINGTON, DC 20005-3096

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 904 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Makoto MIZUKI, Kyoto, JAPAN;
Kazuyoshi Nishi, Kyoto, JAPAN;
Tetsuro Ohmori, Osaka, JAPAN;
Tomokazu Kojima, Osaka, JAPAN;
Hiroshi Kojima, Kyoto, JAPAN;
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Case 2:21-cv-00138-IRG  Document 2 Filed 04/20/21 Page 1 of 1 PagelD # 55

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following

[] Trademarks or [V Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-CV-00139 4/20/2021 Eastern District of Texas
PLAINTIFF DEFENDANT
Bishop Display Tech LLC Samsung Electronics Co., Ltd.; Samsung Electronics
America, Inc.; and Samsung Display Co., Ltd., Korean
Corp.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
16,819,377 11/16/2004 Bishop Display Tech LLC
2 6,822,706 11/23/2004 Bishop Display Tech LLC
3 7,583,347 9/1/2009 Bishop Display Tech LLC
4 7,995,047 8/9/2011 Bishop Display Tech LLC
5 8,093,830 1/10/2012 Bishop Display Tech LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
0 Amendment ] Answer O Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,016,449 9/13/2011 Bishop Display Tech LLC

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Caze 2:

AO 120 (Rev. 08/10)

21-0v-00138-IRG Document 88

Filed O5/12/22 Page 1 of 1 PagelD # 758

o~

o Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[] Trademarks or [V Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:21-CV-00139 4/20/2021 Eastern District of Texas
PLAINTIFF DEFENDANT

Bishop Display Tech LLC

Samsung Electronics Co., Ltd.; Samsung Electronics
America, Inc.; and Samsung Display Co., Ltd., Korean

Corp.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

16,819,377 11/16/2004 Bishop Display Tech LLC

2 6,822,706 11/23/2004 Bishop Display Tech LLC

3 7,583,347 9/1/2009 Bishop Display Tech LLC

47,995,047 8/9/2011 Bishop Display Tech LLC

5 8,093,830 1/10/2012 Bishop Display Tech LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment ] Answer O Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 8,016,449 9/13/2011 Bishop Display Tech LLC

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

Accordingly, all claims, counterclaims, and causes of action asserted
in the above-captioned case are DISMISSED WITH PREJUDICE

CLERK

T A 0 feele

(BY) DEPUTY CLERK

DATE

5/12/22

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2:22-0v-00385-JRG-RSF Document 2 Filed 10/03/22 Page 1 of L Pagelly# 68

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:22-cv-385 10/3/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
BISHOP DISPLAY TECH LLC INNOLUX CORPORATION
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

16,819,377 01/27/2021 BISHOP DISPLAY TECH LLC

2 6,822,706 11/23/2004 BISHOP DISPLAY TECH LLC

37,583,347 09/01/2009 BISHOP DISPLAY TECH LLC

4 7.995,047 08/09/2011 BISHOP DISPLAY TECH LLC

5 8,093,830 01/10/2012 BISHOP DISPLAY TECH LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment ] Answer O Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7414,682 08/19/2008 BISHOP DISPLAY TECH LLC

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:24-cv-00085-JRG Document 2 Filed 02/08/24 Page 1 of 2 PagelD #: 115

AO 120 (Rev_ 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
[/l Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCEKET NO. DATE FILED U.8. DISTRICT COURT
2:24-cv-85 21812024 Eastern District of Texas
PLAINTIFF DEFENDANT

BISHOP DISPLAY TECH, LLC

LG ELECTRONICS INC., LG ELECTRCNICS U.S.A,,
INC,, LG DISPLAY CO,, LTD., AND NEW OPTICS, LTD.,

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

‘b, 579,317

SEE ATTACHED SHEET

2 4, K92, 706

s 9, 693,397

2,955,047

s ¢ 095 930

In the above—entitled case. the following patent(sy trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment ] Answer ] Cross Bill [ oOther Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
—_—

1 7/ H / "'/ , 0L

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—VUpen initiation of action, mail this copy to Director
Copy 2—Upeon filing document adding patent(s), mail this copy to Director

T T

Copy 4—Case file copy

Copy 3—VUpon termination of action, mail this copy fo Director

T
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