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DESCRIPTION
ELECTROPHORETIC DISPLAY, METHOD FOR DRIVING

ELECTROPHORETIC DISPLAY, AND STORAGE DiSPLAY

Technical Field

The present invention relates to storage displays
displaying'imagés using memory devices, such as digital
books, and more particularly, to an electrophoretic
display employing electrophoretic devices as the memory
devices and a method for driving the electrophoretic

display.

Background Art

Known electrophoretic displays include a step of
resetting é display sﬁch that no image is displayed on
the display and no afterimages caused by image data
already written on electrophoretic devices are present

when writing other image data subsequent to the

previously written image data, which is described in

Japanese Unexamined Patent Application Publication No.
2002-149115.

Unfortunately, with the reset step in the known
electrophoretic displays, a relatively high voltage 1is
applied to the electrophoretic devices in order that the
afterimages caused by the image data already written on
the electrophoretic devices do not occur. Accordingly,
the known electrophoretic displays suffer from a problem

in that. energy consumption is large.



WO 2005/093509 PCT/JP2005/006448

10

15

20

25

Disclosure of Invention

To solve the aforementioned problems, a method for
driving an electrophoretic display according to one
aspect of the present invention includes: a first reset
step of setting a plurality of electrophoretic devices to
a second non-display state in which no image is displayed
and afterimages caused by writing first image data in a
first writing step may be present by applying a first
voltage to the plurality of electrophoretic devices
between the first writing step for writing Fhe first
image data representing a first image in the plurality of
electrophoretic devices so as to display the first image
on the plurality of elecfrophoretic devices and a second
writing step for writing second image data representing a
se;oqd image in the plurality of electrophoretic devices
so as to display the second image on the plurality of
electrophoretic devices, the first voltage being lower
than a non—display—withbut—afterimage voltage for setting
the plurality of electrophoretic devicés to a first non-
display state in which no image is displayed and the
afterimages are not present; and a second reset step for
applying a second voltage serving as the non-display-
without-afterimage voltage to the plurality of
electrophoretic devices so as to set the plurality of
electrophoretic devices té the first non-display state at
a frequency less than that at which the first reset step

is performed.
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According to the aspect of the present invention,
the first voltage lower than the non-display-without-
afterimage voltage, which is used in the knowh reset
process, is applied in the first reset corresponding to
the known reset process, whereas the second voltage equal
to the non-display-without-afterimage voltage is applied
in the second reset'step at a frequency less than that at
which the first reset step is performed. Consequently,
power consumption is suppressed as compared to the known
electrophoretlc dlsplay, while no afterimages are present
on the electrophoretic elements 51m11arly to the known ‘
electrophoretic display.

The method for driving an electrophoretic display
according to the aspect'ef the present invention may
further include a determination step of determining
whether or not erasing the afterimages is necessary,
wherein when it is determined that erasing the
afterimages is necessary in the determination step, the
second reset step is performed.

In the method for driving an electrophoretic display
according to the aspect of the present invention, the
determination step may be performed by perceiving the
afterimages or detecting the presence ef the afterimages.

An electrophoretic display aceording to another

aspect of the present invention includes: a plurality of

.electrophoretic devices; and a controlling unit for

performing a first reset for applying a first voltage to

the plurality of electrophoretic devices between the
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first writing for writing first image data representing a
first image in the plurality of electrophoretic devices
so as to display the first image’on the pluraiity of
electrophoretic devices and a second writing for writing ‘
second image data representing a secondvimage in the
plurality of electrophoretic devices so as to display the
second image on the‘plurality of electrophorefic devices, -
the first voltage being lower than a non-display-without-
afterimage voltage for setting the plurality of
electrophoretic devices to a first hon—diéplay state in
which no image is displayed and afterimages caused by thé
first writing are not present and for performing a second

reset for applying a second voltage serving as the non-

display—withbut—aftérimage voltage to the plurality of

electrophoretic devices so as to set the plurality of
electrophoretic devices to the first non-display state at
a frequehcy less than that at which the first reset is
performed.

The electrophoretic display according to the aspect
of the present invention may further include an input

unit for inputting a command indicating that erasing the

~afterimages 1s necessary, .wherein when the command

indicating that erasing the afterimages is necessary is
input, the control unit performs the second reset.

A storage display according to another aspect of
present invention includes: a plurality of memory
devices; and a controlling unit for performing a first

reset for applying a first voltage to the plurality of
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memory devices between the first writing for writing
first image data representing a first image in the
plurality of memory devices so as to display the first
image on the plurality of memory devices and a second
writing for writing second image data representing a
second image in the plurality of memory devices so as to
display the second image on the plurality of memory
devices, the first voltage being lower than a non-
display—without—afterimagé voltage for setting thev
plurality of memory devices to a first non-display state
in which no image is displayed and afterimages caused by
the first writing are not present and for performing a |,
second reset for applying a second voltage serving as the
non—display—without—aftefimage voltage‘to the plurality
of memory devices so as to set the plurality of memory
devices to the first non-display sfate at a frequency

less than that at which the first reset'is performed.

Brief Description of the Drawings

The aforementioned and further objects, features,
and advantages of the present invention will become
apparent froﬁ the following deécription of‘preferred
embodiments of the present invention with reference to
the attached drawings.

Fig. 1 is a block diagraﬁ of the structure of an
electrophoretic display according to an embodiment.

Fig. 2 is a schematic circuit diagram showing the

structure of the display of the embodiment.
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Fig. 3 is' a cross-sectional view showing the
structure of the‘displéy of the embodiment.

Fig. 4 illustrates cross sectional views showing the
structures and states of the electrophoretic devices
accoraing to the embodiment.

Fig. 5 is a drawing showing the voltage applied when
displaying black.

Fig. 6 is a drawing showing the voltage applied when
performing normal reset and forced reset.

Fig. 7 is a flow chart of the .operation of the
electrophoretic display of the embodiment.

Fig. 8 is a timing chart of the operation of the

electrophoretic display of the embodiment.

Best Mode for Carrying Out the Invention

Embodiments of én electrophoretic display and a
method for driving the electrophoretic display according
to the present invention will now be described by

referring to the drawings.

[Embodiments]

Fig. } shows the structure of the electrophoretic
display‘of the embodiment according to the present
invention. An eléctrophoretic display D, which is a
storage display of the embodiment, includes a display
unit 1, a display-control unit 2, a display—device—
control unit 3, and an input unit 4, as shown in Fig. 4.

The electrophoretic display D writes image data onEo a
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plurality of electrophoretic devices with storing ability

‘to display an image defined by "white" or "black" in

accordance with the image data on the plurality of
electrophoretic devices. The electrophoretic display D
also performs reset for erasing afterimages on the
plurality of electrophoretic devices, synchronously with
writing of the image data (referred to as normal reset
hereinbelow), the afterimages being caused by writing the
image data, and reset for erasing the aforementioned
afterimages less frequently, asynchronously with writing
of the image data (referred to as forced reset
hereinbelow). The normal reset corresponds to a first
reset, while the forced reset correspoﬁds to a second
reset. |

As shown in Fig. 1, the display unit 1 includes a

~display 10 having the plurality of electrophoretic

devices, a.gate driver 11 for controlling ON/OFFt
switching of the display 10 under the control of the
display-control unit 2, and a source driver 12 for
writing the image data onto the display 10 under the
control of the display-control unit 2.

Fig. 2 is a schematic circuit diagram showing the
structure of the display. The display 10 includes
electrophoretic devices P11l to Pmn, storage capacitors
HC11l to HCmn, and thin film transistors TR11 to TRmn at
the intersections of a plurality of source lines (source
electrodes) S1 to Sm (m is a given integer greater tﬂan

or equal to two) and a plurality of gate lines (gate
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electrodes) Gl to Gn (n is a given integer greater than
or equal to two) aligned in a matrix, as shown in Fig. 2.
More specifically, the electrophoretic device P11l and the
storage capacitor HC1ll are connected in series at an
intersection CP11l, for example. A pixel electrode PElL
for the electrophoretic device P11l is connected to a
drain electrode for the thin film transistor TR1l. A
common electrode CE shared with the electrophoretic
devices P11l to Pmn is connected to a ground potential.
The gate electrode for the thin film transistor TR11 is
connected to the gate line Gl, whereas the source
electrode for the thin film transistor TR11 i; connected
to the source line S1.

The display 10 is driven by, e.g., a known point-
sequential driving method and a line-sequential driving
method. In the electrophoretic device P11, for example,
the thin film transistor TR1l is turned on when the gate
driver 11, shown in Fig. 1, allows the gate line Gl to
apply a gate signal, and image data is stored in the
storage capacitor HCll when the source driver 12, shown
in Fig. 1, allows the source line S1 to apply the image
data signal. In accordance with the magnitude of the
voltage for image data defined by the storage capacitor
HC1l1l, the electrophoretic device P11l displays "white" or
"black" depending on the image data.

fig. 3 shows the structure of the display. The
display 10 has a known structure, as shown in Fig. 3.

Pixel electrodes PEll, PE21, PE31, and ... PEml
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corresponding to a gate line G are aligned on a thin film
transistor (TFT) substrate 100 disposed on the back
surface of the display 10 (the side which a user cannot
see), for example. The common electrode CE covered by a
protection film 102 is disposed on the top surface of the

display 10 that opposes the pixel electrodes PE1l, PE21,

PE31, and ... PEml and pixel electrodes PE12 to PEmn (the
side which a user cannot see). The electrophoretic
devices P11, P21, P31, ... and Pml are fixed by a binder

101 serving as a filler between the pixel electrodes PELL,
PE21, PE31l, and ... PEml and the common electrode CE.

Fig. 4 illustrates cross-sectional views showing the
structures and states of the electrophoretic devices.
More specifically, Fig. 4 (A) shows electrophoretic
devices displaying "black", whereas Fig. 4 (B) shows
electrophoretic devices displaying "white". The
electrophoretic‘devices P11 to Pmn are microcapsules, as
shown in Figs. 4 (A) -and (B). More specifically, the
electrophoretic devices P11 to Pmn include positively-
charged (+) black pigment particles BGAand negatively-
charged (-) white pigment particles WG serving as core
materials in a capsule wall CW composed of polymer f£ilm.
The positions of the black pigment particles BG and tﬁe
white pigment particles WG within the capsule wall CW,
defined by an electric field applied from outside, are
stably maintained by a dispersion medium DM.

In a case where the electrophoretic devices P11l to

Pmn display "black", when an electric field El is applied
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from the back surface to the front surface, as shown in
Fig. 4 (A), the positiveiy—charged (+) black pigment
particles BG are moved towards the front surface within
the capsule wall CW, while the negatively-charged (-)
white pigment particles WG are moved towards the béck
surface within the capsule wall CW. Accordingly, the
electrophoretic devices P11l to Pmn display "black" on the
front surface of the display 10, whereby the user
perceives "black".

On the other hand, in a case where the
electrophoretic devices P11 to Pmn display "white", when
an electric field E2 is applied from the frént\surface to
the back surface, as shown in Fig. 4 (B), the white
pigment particles WG are'moved towards the front surface,
while the black pigment particles BG are moved towards
the back surface. Accordingly, the electrophoretic
devices P11l to Pmn display "white", whereby the user
perceives "white" on-the front su;face of the display 10.

Referring back to Fig. 1, the display-control unit 2
includes a signal-processing circuit 20, a shéde—
controlling circuit 21, and a common-electrode-driving
circuit 22 in order to operate the display unit 1.

The signal-processing circuit 20 processes a gate
signal and image data necessary for the gate driver 11
and the source driver 12 in the display unit 1 to display
an image on the display 10 in accordance with various
signals, such as an image signal, a clock signal, or a

periodic signal received'from the display-device-control



WO 2005/093509 PCT/JP2005/006448

10

15

20

25

- 171 -
unit 3. The signal-processing circuit 20 outputs the
gate signal to the gate driver 11 and outputs the
processed image data to the source driver 12.

The shade-controlling circuit 21 generates a shade
signal for modifying or changing the grayscale level of
the image data using the image data received from the
display-control unit 3 and outputs the shade signal to
the source driver 12.

The common-electrode-driving circuit 22 controls thé
amplitude of voltage to be applied to the common
électrode CE, shown in Fig. 2. Moré specifically, the
common;electrode—driving circuit 22, for example, fixes'
voltage to be applied to the common electrode CE té a
ground potential or applies a given voltage to the common
electrode CE depending on the type of driving of the
electrophoretic devices P11 to Pmn.

The display-device-control unit 3 includes an image
memory 30 and a display-device-controlling cifcuit 3; in
order to supply signals'and data, such as image data,
required for the display-control unit 2 to control the
operation of the display unit 1 to the display-control
unit 2. The image memory 30 stores image datq to be
displayed on the- display 10 in the display unit 1. The
display-device-controlling circuit 31 has a function to
control the overall operation of the electrophoretic
display D. More specifically, the display-device-
controlling circuit 31 reads out image data stored in the

image memory 30 and outputs the read-out image data to
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the signal-processing circuit 20 and the shade-
controlling circuit 21 in the display-control unif 2.
Furthermore, the display-device-controlling circuit 31
outputs a control signal in accordance with the driving
method of fhe electrophoretic devices P11l to Pmn to the
common—-electrode-driving circuit 22 in the display-
control unit 2. The common-electrode-driving circuit 22
defines the voltage to be applied to the common electrode
CE in .response to the control signal.

The display—device—contfolling circuit 31 allows the
display-control unit 2 to perform the normal reset and
the forced reset of the electrophoretic devices P11 to
Pmn in response to a reset signal for erasing afterimages
received from the input ﬁnit 4, as will be described
below. As necessary, the display-device-controlling
circuit 31 éliows the display-control unit 2 to write
image data to the electrophoretic devices P11l to Pmn,
besides the normal reset and the forced reset.

The input unit 4 determines the types of forced
reset to be performed on the electrophoretic devices P11
to Pmn in accordance with afterimages perceived by the
user or afterimages detected by an afterimage-detecting
circuit (not shown). The input unit 4 includes a white
switch 40, a black switch 41, and a rewritable switch 42.

The white switch 40 turns all the electrophoretic
devices Pli to Pmn "white"; that is, the white switch 40
is used to perform white reset. The black switch 41

turns all the electrophoretic devices P11 to Pmn "black";



WO 2005/093509

10

15

20

25

PCT/JP2005/006448

- 13 -~

that is, the black éwitch 41 is used to perform black

reset. The rewritable switch 42 is used to input a
command to write image data after the forced reset.

Fig. 5 shows the voltage applied to the
electrophoretic devices when displaying "black". Fig. 6
shows the voltage applied to the electrophoretic devices
when performing the normal reset and thevforced reset.
When é given electrophoretic device out of the
electrophdretic devices P11 to Pmn, for example, the
electrophoretic deﬁice P11, is to display "black", as
shown in Fig. 5, zero voltage (ground voltage) is applied
to thg common electrode CE, shown in Fig. 2, and voltage
VL is applied to the pixel electrode PEll, shown in Fig.
é; that is, the electric‘field El, shown in Fig. 4 (A4),
is applied to the electrophofetic device P11.

On the other hand, when all the electréphoretic
devices P11l to Pmn are reset to "black", that is, when
normal black reset is performed, voltage -VL is applied
to the common electrode CE and zero voltage is applied to
the pixel electrodes PEl1ll to PEmn; that is, the electric
field E1, shown in Fig. 4 (A), is applied to all the
electrophoretic devices P11 to Pmn to reset the ‘
electrophoretic devices P11l to Pmn to "black™.

By contrast, when all the electrophoretic devices
P11l to Pmn are reset to "white", that is, when normal
white reset is performed, voltage VL is applied to the
common electrode CE and zero voltage is applied to the

pixel electrodes PEll to PEmn; that is, the electric
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field E2, shown in Fig. 4 (B), is applied to all the
electrophoretic devices P11 to Pmn to reset the
electrophoretic devices P11l to Pmn to "white";

The absolute value of.the voltage VL is smaller than
that of voltage VH, which is a non-display-without—
afterimage voltage necessary for displaying no image on
the electrophoretic devices P11l to Pmn without any
afterimages. Therefore, even though the aforementioned
normal black reset or normal white reset is performed,
afterimages caused by writing the image data may occur.

When all the electrophoretic devicestll to Pmn are

reset to "black", that is, when forced black reset is

performed, voltage -VH with the same absolute value as

that of non—display—withéut—aftérimage voltage is applied
to the common electrode CE and zero voltage is applied to
the pixel electrodes PE1ll to PEmn; that is, an electric
field larger than the electric field El is applied to all
the electrophoretic devices Pll to Pmn in the same
direction as that of the electric field El, shown in Fig.
4 (A). Accordingly, the electrophoretic devices P11l to
Pmn are forcefilly reset. to absolute black where no image
is displayed and no afterimage is present.

On the other hand, when-all'the eleqtrophoretic
devices P11 to Pmn are reset to "white", that is, when
forced white reset is performea, voltage VH with the same
absolute value as that of non-display-without-afterimage
voltage is applied to the common electrode CE and zero

voltage is applied to the pixel electrodes PEll to PEmn;
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that is, an electric field larger than the electric field
E2 is applied to all the electrgphorétic devices Pl1 to
Pnn in the same direction as that of the electric field
E2, shown in Fig. 4 (B). Accordingly, the
electrophoretic devices Pll‘to Pmn are reset to absolute
white where no image is displayedland no afterimage is
present. |

Tn the normal black reset and forced black reset,
unliké when writing image data to be displayed in "black",
shown in Fig. 5, zero voltage is applied to the pixel
electrode PE11l, mnot voltage VL or voltage VH. This is
because it is not easy to maintain the pixel electrode
PE11 to have a voltage other than zero voltage.

Figs. 7 and 8 are a flow chart and a timing chart of
the operation of the electrophoretic display of the
embodiment, respectively. Hereinbelow, the operation of
the electrophoretic dispiay of the embodiment will be
described by referring to the flow chart in Fig. 7 and
the timing chart in Fig. 8. To facilitate description
and comprehension, in the following description, it is
assumed that the electrophoretic devices P11l to ?mn
display an image in "black" on a "white" background, and
image data D1 shown in Fig. 8, which is written in the
electrophoretic devices P11l to Pmn, is displayed.

Step S1: When the signal-processing circuit 20 in
the display—contrgl unit 2 reéeives a command signal (not
shown) to display image data D2 subsequent to the image

data D1, shown in Fig. 8} from the display-device-
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controlling circuit 31 in the display-device-control -unit

3, the voltage VL is applied to the common electrode CE

to perform the normal white reset on the electrophoretic

devices Pll to Pﬁn, and zero voltage is applied to the
pixel electrodes PEll to PEmn, as shown in Fig. 6.
Subsequent to the hormal white reset, the signal-
processing circuit 20 reads out the image data D2 from
the image memory 30 in the display-device-control unit 3.
After a gate signal is generated to display the image
data D2, the image data D2 and the gate signal are output
to the sourée driver 12 and the gate driver 11.

Step 2: The display-device-controlling circuit 31 in
the display—device—control unit 3 confirms whether or not
an external switch (ﬁot éhown) for terminating the
operation of image display by the electrophoretié display
D inputs a signal for the termination of the display
operation. When the signal is' input, the display-device--
controlling circuit 31 terminates the display of the
image data D2 by the electrophoretic devices P11l to Pmn.
When the signal is not input, the display-device-
controlling circuit 31 continues displaying t@e image
data DZ.

Step S3: The display-device-controlling circuit 31
in the display-device-control unit 3 confirms whether or
not the forced reset is input from the input unit 4 by
way of the white switch 40, the black switch 41, or the
rewritable switch 42, that is, whether or not a command

to perform the forced reset is input. 'When the display-
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device-controlling circuit 31 conf;rms that the forced
reset is input, a process for the forced reset is
performed.

Step S4: The signal-processing circuit 20 performs
the following forced reset in accordance with the type of
forced reset input from the input unit 4.

Step S4-1: When a command to perform "forced white
reset" is input through the white switch 40, the display-
device-controlling circuit 31 notifies the signal-
précessing circuit 20 to perform "forced white reset".
When the signal-processing circuit 20 receives this
notification, the\signal—processing circuit 20 outputs
voltage VH, which is supposed to be applied to the common
electrode CE shown in Fié.v6, and zero voltage, which is
supposed to be applied to the pixel electrodes PE11l to
PEmn shown in Fig. 6, to the gate driver 11 and the
source driver 12 at the timiﬁg shown by the solid lines
in Step S4 in Fig. 8. After the voltage is retained in
the gate driver 11 and the source driver 12 for a certain
period of time, zero voltage is applied to the common
electrode CE..

Step S4-2: When a command to perform "forced black
reset" is input thfough the black switch 41, the display-
device-controlling circuit 31 notifies the signal- .
processing circuit 20 to perform "forced black reset".
When the signal-processing circuit 20 receives this
notification, the signal-processing circﬁit 20 outputs

voltage -VH, which is supposed to be applied to the
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common electrode CE, as shown in Fig. 6, and zero voltage,
which is supposed to be applied to the pixel electrodes
PE11 to PEmn, as shown in Fig. 6, to the gate driver 11 .
and the source driver 12 at the timing shown by the solid
lines in Step S4 in Fig. 8. After the voltage is

retained in the gate driver 11 and the source driver 12
for a certain pgriod of time, zero voltage ié applied to
the common electrode CE, similarly to Step S4-1.

Step S4-3: When a command to perform "forced reset

and writing of image data" is input through the

rewritable switch 42, the display-device-controlling
circuit 31 notifies the siénal—processing circuit 20 to
perform "forced reset and writing of image data".
Similarly to the forced white reset, when the signal-
processing circuit 20 receives this notification, the
signal-processing circuit 20 outputs voltage VH, which is
supposed to be applied to the common electrode CE shown
in Fig: 6, and zero voltage, which isvsupposed to be
applied to the pixel electrodes PEll to PEmn shown in Fig.
6, to‘the gate driver 11 and the source driver 12 at the
timing shown by the solid lines in Step S4 in Fig. 8.
After the voltage is retained in the gate driver 11 and
the source driver 12 for a certain period of time, the
forced white reset is performed on the electrophoretic
devices P11l to Pmn by applying zero voltage to the common
electrode CE.

Subsequent to the forced white reset, the signal-

processing circuit 20 controls the gate driver 11 and the
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sourée driver 12 so as to apply zero voltage to the
common eiectrode CE, as shown in Fig. 5, and to apply
voltage VL to a ﬁixel electrode ij (i is a given integer
in the range of 1 to m, and j is a given integer in the
range of 1 to n) out of the pixel electrodes PE1l to PEmn
to display black defined by the image data D2 at the
timing shown by broken lines in Step S4 in Fig. 8.
Accordingly, the image data D2 that have been written in
the-electrophoretic devices Pll to Pmn in the preceding
Step S1 are redisplayed on the electrophoretic devices
P11l to Pmn.

Step S1: When the aforementioned forced reset is
completed/ the sigﬁal—processing circuit 20 returns back
to Step S1 to perform a process for displaying image data
D3 subsequent to the image data D2.

As described above, in the electrophofetic display D
according to the gmbodiment, when a‘command to perform
the fdfééd white reset, forced black reset, or forced
rewfiting by way of the white switch 40, the black switch‘
41, or the rewritable switch 42 in the input unit 4 is
input, under tﬁe control of the display-device-
controlling circuit 31 in the display-device-control unit
3, the signal-processing circuit 20 in the display-
control unit 2 performs the normal reset on the
electrophoretic devices P11l to Pmn by using voltage VL
lower than that used in the know? normal reset, that is,
using a voltagé VL less than the voltage used in the

known normal reset for erasing afterimages. On the other
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hand, the forced reset is performed using voltage VH
higher than that used in the known normal reset, that is,
using a voltage VH higher than the voltage used in the
known normal reset for erasing afteriméges. Accordingly,
power consumption in the electrophoretic display of the
embodiment is reduced as compared to the known
electrophoretic display, while afterimages on the -
electrophoretic devices P11l to Pmn are eliminated on the
same level with the known electrophoretic display.

In the forced rewriting in Step S4-3, "writing" is
performed after "forced white reset" and "forced black
reset" or "writing" is performed after "forced black‘
reset" and "forced white reset" in place of "writing"
subsequent to "forced white reset" or "writing"
subsequent to "forced black reéet". In other words, by
performing both "forced black reset" and "forced white
reset" prior to "writing", afterimages can be eliminated
more.effectively than the electrophoretic display D of
the embodiment.

The same effects can be achieved by writing the
image data D3 subsequent to the image data D2, instead of

writing the image data D2 in Step S4.
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CLAIMS

1. A method for driving an electrophoretic display

comprising: | |
a first rgsetlstep of setting a plurality éf

electrophoretic devices to a second non-display state in
which no image is displayed and afterimages caused by
writing first image data in a first writing step may be
present by applying a first voltage to the plurality of
electrophoretié devices between the first writing step
for writing the first image data represeﬁting a first
image in the plurality of electrophoretic devices so as
to display the‘first image on the plurality of

electrophoretic devices and a second writing step for

writing second image data representing a second image in

the plurality of electrophoretic devices so as to display
the second image on the plurality of eléctrophoretic
devices, the first voltage being lower than a non-
diéplay—without—afterimage voltage for setting the
plurality of electrophoretic devices to a first non-
display state in which no image is displayed and the
afterimages are not present; and

| a second reset step for applying a second Voltage
serving as the non—display—without—aftefimage voltage to
the plurality of electrophoretic devices so as to set the
plurality of electrophoretic devices to the first non-
display state at a frequency less than that at which the

first reset step is performed.
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2. The method for driving an electrophoretic display
according to Claim 1, further comprising a determination

step of determining whether or not erasing the
afterimages is nécessary, wherein when it is determined
that‘erasing the afterimageslis necessary in the

determination step, the second reset step is performed.

3. The method for driving an electrophqretic display
according‘to Claim 2, wherein the determination step is
performed by perceiving the afterimages or detecting the

presence of the afterimages.

4. Bn electrophoretic display comprising:

a plurality of electrophoretic devices; and

a controlling unit for performing a first reset for
applyihg a first voltage to the plurality of
electrophoretic devices between. the first writing for
writing first image data repfesenting a first image‘ih
the plurality of electrophoretic devices so aslto display
the first image on the plurality of electrophoretic
deviceé and a second writing for writing second image
data representing a second image in the plurality of
electrophoretic devices so as to display the second image
on the plurality of electrophoretic devices, the first
voltage being lower than a non—display—Without—afterimage
voltage for setting the plurality of electrophoretic
devices to a first non-display state in which no image is

displayed and afterimages caused by the first writing are
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not present and for performing a second reset.fbr

‘épplying a second voltage serving as the non-display-

without—afterimage voltage té the plurality of
electrophoretic devices so as to set the plurality of
glectrophoretic devices to the first non-display state at
a frequency less than that at which the first reset is

performed.

5. The electrophoretic display according to Claim 4,
further comprising an input unit for inputting a command
indicating that erasing the afterimages is necessary,
wheréin when the command indicating that erasing the

afterimages is necessary is input, the control unit

performs the second resef.

6. A storage display comprising:

a plurality of memory devices; and

a controlling unit for performing a first reset for
applying a first voltage to the plurality of memory
devices between the 'first writing for writing first image
data representing a firét image in the plurality of
memory devices so as to diéplay the first image on the
pluraiity of memory devices and a second writing for
writing second image data representing a second image in
the plurality of memory devices so as to display the
second image on the plurality of memory devices, the
first voltage being lower than a non-display-without-

afterimage voltage for setting the plurality of memory
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devices to a first non-display state in which -no image is
displayed and afterimages caused by the first writing are
not present and for performing a second reset for
applying a second voltage serving as the nonfdisplay—

5 without-afterimage voltage to the‘plurality of memory

| devices so as tQ set the plurality of memory devices to
the first non-display state at a frequency less than. that

at which the first reset is performed.
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