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including a plurality of pixels each having an organic light
emitting element, a panel driving circuit configured to drive
the rollable display panel, a power supplying circuit con-
figured to supply a high power voltage and a low power
voltage to the rollable display panel, such that the organic
light emitting element emits light based on the high power
voltage and the low power voltage, and an ohmic drop
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ROLLABLE DISPLAY DEVICE AND
ELECTRONIC DEVICE INCLUDING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2016-0115378,
filed on Sep. 8, 2016, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

[0002] Exemplary embodiments relate generally to an
electronic device. More particularly, exemplary embodi-
ments relate to a rollable display device (or a rolltop display
device, a bendable display device, a flexible display device,
etc.) that can be rolled and unrolled by a user, and an
electronic device including the rollable display device.

Discussion of the Background

[0003] Recently, consumers attribute greater importance
to a design of an electronic device when purchasing the
electronic device. Further, some consumers prefer a portable
electronic device that is capable of providing a relatively
large image to a user. Accordingly, a rollable display device
is spotlighted as a display device of an electronic device.
Generally, the rollable display device may be rolled to
reduce its size when carried, and may be unrolled to provide
relatively large images to a user when used.

[0004] A-rollable display device may display images on an
unrolled region (e.g., a display region) of a rollable display
panel, but may not display the images on a rolled region
(e.g., a non-display region) of the rollable display panel. In
other words, the rollable display device may display images
having different sizes based on the size of an unrolled
portion of the rollable display panel (e.g., according to an
area of the display region of the rollable display panel).
[0005] While maximum ohmic (IR) drop may vary
according to the degree that the rollable display panel is
unrolled, however, a conventional rollable display device
may set an equal ohmic drop compensation margin of a low
power voltage EIVSS to compensate ohmic drops, regard-
less of the degree that the rollable display panel is unrolled.
As such, the conventional rollable display device may
consume unnecessary power when the area of the display
region of the rollable display panel is relatively small (e.g.,
when the rollable display panel is unrolled to the lesser
degree).

[0006] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the inventive concept, and, therefore, it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0007] Exemplary embodiments provide a rollable display
device that provides a sufficient ohmic drop compensation
margin when an area of a display region of a rollable display
panel is relatively large (e.g., when the rollable display panel
is unrolled to the greater degree), and prevent unnecessary
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power consumption when the area of the display region of
the rollable display panel is relatively small (e.g., when the
rollable display panel is unrolled to the lesser degree) by
changing an ohmic drop compensation margin of a low
power voltage ELVSS for compensating ohmic drops, based
on the degree that the rollable display panel is unrolled (e.g,,
based on how much the rollable display panel is unrolled).
[0008] Exemplary embodiments also provide an electronic
device including the rollable display device that can achieve
optimized power consumption.

[0009] Additional aspects will be set forth in the detailed
description which follows, and, in part, will be apparent
from the disclosure, or may be learned by practice of the
inventive concept.

[0010] According to an exemplary embodiment, a rollable
display device includes a rollable display panel including a
plurality of pixels each including an organic light emitting
element, a panel driving circuit configured to drive the
rollable display panel, a power supplying circuit configured
to supply a high power voltage and a low power voltage to
the rollable display panel, such that the organic light emit-
ting element emits light based on the high power voltage and
the low power voltage, and an ohmic drop compensation
margin changing circuit configured to sense a degree that the
rollable display panel is unrolled and change an ohmic drop
compensation margin of the low power voltage to compen-
sate ohmic drops based on the degree that the rollable
display panel is unrolled.

[0011] The ohmic drop compensation margin changing
circuit may be configured to increase the ohmic drop com-
pensation margin of the low power voltage as the degree that
the rollable display panel is unrolled increases, and decrease
the ohmic drop compensation margin of the low power
voltage as the degree that the rollable display panel is
unrolled decreases.

[0012] The ohmic drop compensation margin changing
circuit may be configured to continuously increase or
decrease the ohmic drop compensation margin of the low
power voltage as the degree that the rollable display panel is
unrolled increases or decreases.

[0013] The ohmic drop compensation margin changing
circuit may be configured to discretely increase or decrease
the ohmic drop compensation margin of the low power
voltage as the degree that the rollable display panel is
unrolled increases or decreases.

[0014] The power supplying circuit may be configured to
provide a maximum voltage of the ohmic drop compensa-
tion margin of the low power voltage as the low power
voltage to a first region of a display region of the rollable
display panel having the smaller ohmic drop.

[0015] The maximum voltage of the ohmic drop compen-
sation margin of the low power voltage may be constant
regardless of the degree that the rollable display panel is
unrolled.

[0016] The power supplying circuit may be configured to
provide a minimum voltage of the ohmic drop compensation
margin of the low power voltage as the low power voltage
to a second region of the display region having the largest
ohmic drop.

[0017] The minimum voltage of the ohmic drop compen-
sation margin of the low power voltage may decrease as the
degree that the rollable display panel is unrolled increases,
and the minimum voltage of the ohmic drop compensation
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margin of the low power voltage may increase as the degree
that the rollable display panel is unrolled decreases.

[0018] The ohmic drop compensation margin changing
circuit may be configured to determine the ohmic drop
compensation margin of the low power voltage based on
predetermined mapping information between the degree that
the rollable display panel is unrolled and the ohmic drop
compensation margin of the low power voltage.

[0019] The ohmic drop compensation margin changing
circuit may be configured to adjust the ohmic drop compen-
sation margin of the low power voltage based on gray-scale
information indicating gray-scales of image data that corre-
sponds to an image to be displayed on the rollable display
panel.

[0020] The ohmic drop compensation margin changing
circuit may be configured to adjust the ohmic drop compen-
sation margin of the low power voltage based on ohmic drop
information comprising measured ohmic drops of a display
region of the rollable display panel.

[0021] The ohmic drop compensation margin changing
circuit may be configured to adjust the ohmic drop compen-
sation margin of the low power voltage based on gray-scale
information indicating gray-scales of image data that corre-
sponds to an image to be displayed on the rollable display
panel, and ohmic drop information comprising measured
ohmic drops of a display region of the rollable display panel.
[0022] According to an exemplary embodiment, an elec-
tronic device includes a rollable display device, a rolling
detection sensor configured to generate a rolling detection
signal indicating whether the rollable display device is rolled
or unrolled, and a processor configured to control a display-
ing operation of the rollable display device based on the
rolling detection signal. The rollable display device includes
a rollable display panel including a plurality of pixels each
including an organic light emitting element, a panel driving
circuit configured to drive the rollable display panel, a power
supplying circuit configured to supply a high power voltage
and a low power voltage to the rollable display panel, such
that the organic light emitting element emits light based on
the high power voltage and the low power voltage, and an
ohmic drop compensation margin changing circuit config-
ured to sense a degree that the rollable display panel is
unrolled and change an ohmic drop compensation margin of
the low power voltage to compensate ohmic drops based on
the degree that the rollable display panel is unrolled.
[0023] The ohmic drop compensation margin changing
circuit may be configured to increase the ohmic drop com-
pensation margin of the low power voltage as the degree that
the rollable display panel is unrolled increases, and decrease
the ohmic drop compensation margin of the low power
voltage as the degree that the rollable display panel is
unrolled decreases.

[0024] The ohmic drop compensation margin changing
circuit may be configured to continuously increase or
decrease the ohmic drop compensation margin of the low
power voltage as the degree that the rollable display panel is
unrolled increases or decreases.

[0025] The ohmic drop compensation margin changing
circuit may be configured to discretely increase or decrease
the ohmic drop compensation margin of the low power
voltage as the degree that the rollable display panel is
unrolled increases or decreases.

[0026] The power supplying circuit may be configured to
provide a maximum voltage of the ohmic drop compensa-
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tion margin of the low power voltage as the low power
voltage to a first region of a display region of the rollable
display panel having the smallest ohmic drop.

[0027] The maximum voltage of the ohmic drop compen-
sation margin of the low power voltage may be constant
regardless of the degree that the rollable display panel is
unrolled.

[0028] The power supplying circuit may be configured to
provide a minimum voltage of the ohmic drop compensation
margin of the low power voltage as the low power voltage
to a second region of the display region having the largest
ohmic drop.

[0029] The minimum voltage of the ohmic drop compen-
sation margin of the low power voltage may be configured
to decrease as the degree that the rollable display panel is
unrolled increases, and the minimum voltage of the ohmic
drop compensation margin of the low power voltage may be
configured to increase as the degree that the rollable display
panel is unrolled decreases.

[0030] The foregoing general description and the follow-
ing detailed description are exemplary and explanatory and
are intended to provide further explanation of the claimed
subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the inventive concept,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concept, and, together with the description, serve to explain
principles of the inventive concept.

[0032] FIG. 1 is a block diagram illustrating a rollable
display device according to an exemplary embodiment.
[0033] FIG. 2A is a diagram illustrating a rollable display
panel that is unrolled relatively to the greater degree in the
rollable display device of FIG. 1.

[0034] FIG. 2B is a diagram illustrating a rollable display
panel that is unrolled relatively to the lesser degree in the
rollable display device of FIG. 1.

[0035] FIG. 3 is a diagram illustrating an ohmic drop
compensation margin of a low power voltage according to
the degree that a rollable display panel is unrolled in the
rollable display device of FIG. 1, according to an exemplary
embodiment.

[0036] FIG. 4 is a flowchart illustrating a process of
changing an ohmic drop compensation margin of a low
power voltage according to an exemplary embodiment,
based on the degree that a rollable display panel is unrolled
in the rollable display device of FIG. 1.

[0037] FIG. 5 is a diagram for describing an chmic drop
that occurs in a display region of a rollable display panel
included in the rollable display device of FIG. 1.

[0038] FIG. 6A and FIG. 6B are graphs illustrating
examples of determining an ohmic drop compensation mar-
gin for a low power voltage based on the degree that a
rollable display panel is unrolled in the rollable display
device of FIG. 1.

[0039] FIG. 7, FIG. 8, FIG. 9, and FIG. 10 are block
diagrams illustrating examples of determining an ohmic
drop compensation margin of a low power voltage is deter-
mined based on the degree that a rollable display panel is
unrolled in the rollable display device of FIG. 1.

[0040] FIG. 11 is a block diagram illustrating an electronic
device according to an exemplary embodiment.
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[0041] FIG. 12 is a diagram illustrating an example in
which the electronic device of FIG. 11 is implemented as a
flexible smart phone.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0042] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments.

[0043] In the accompanying figures, the size and relative
sizes of layers, films, panels, regions, etc., may be exagger-
ated for clarity and descriptive purposes. Also, like reference
numerals denote like elements.

[0044] When an element or layer is referred to as being
“on,” “connected to,” or “coupled to” another element or
layer, it may be directly on, connected to, or coupled to the
other element or layer or intervening elements or layers may
be present. When, however, an element or layer is referred
to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. For the purposes of
this disclosure, “at least one of X, Y, and Z” and “at least one
selected from the group consisting of X, Y, and 7 may be
construed as X only, Y only, Z only, or any combination of
two or more of X, Y, and 7, such as, for instance, XYZ,
XYY, YZ, and ZZ. Like numbers refer to like elements
throughout. As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items.

[0045] Although the terms first, second, etc. may be used
herein to describe various elements, components, regions,
layers, and/or sections, these elements, components, regions,
layers, and/or sections should not be limited by these terms.
These terms are used to distinguish one element, component,
region, layer, and/or section from another element, compo-
nent, region, layer, and/or section. Thus, a first element,
component, region, layer, and/or section discussed below
could be termed a second element, component, region, layer,
and/or section without departing from the teachings of the
present disclosure.

[0046] Spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper,” and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one element or feature’s relationship to another
element(s) or feature(s) as illustrated in the drawings. Spa-
tially relative terms are intended to encompass different
orientations of an apparatus in use, operation, and/or manu-
facture in addition to the orientation depicted in the draw-
ings. For example, if the apparatus in the drawings is turned
over, elements described as “below” or “beneath” other
elements or features would then be oriented “above” the
other elements or features. Thus, the exemplary term
“below” can encompass both an orientation of above and
below. Furthermore, the apparatus may be otherwise ori-
ented (e.g.. rotated 90 degrees or at other orientations), and,
as such, the spatially relative descriptors used herein inter-
preted accordingly.

2 <
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[0047] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thereof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0048] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0049] FIG. 1 is a block diagram illustrating a rollable
display device according to an exemplary embodiment. FIG.
2A is a diagram illustrating a rollable display panel that is
unrolled relatively to the greater degree in the rollable
display device of FIG. 1. FIG. 2B is a diagram illustrating
a rollable display panel that is unrolled relatively to the
lesser degree in the rollable display device of FIG. 1. FIG.
3 is a diagram illustrating an ohmic drop compensation
margin of a low power voltage based on the degree that a
rollable display panel is unrolled in the rollable display
device of FIG. 1.

[0050] Referring to FIGS. 1 through 3, the rollable display
device 100 may include a rollable display panel 110, a panel
driving circuit 120, a power supplying circuit 130, and an
ohmic drop compensation margin changing circuit 140. As
used herein, the rollable display device 100 may be a display
device (or a rolltop display device, a bendable display
device, a flexible display device, etc.) in which an area of a
display region of the rollable display panel 110 may change
according to a change of the shape of the rollable display
panel 110.

[0051] The rollable display panel 110 may include a
plurality of pixels 111. In an exemplary embodiment, the
pixels 111 may include red color (R) displaying pixels, green
color (G) displaying pixels, and blue color (B) displaying
pixels. Alternatively, the pixels 111 may include red color
(R) displaying pixels, green color (G) displaying pixels, blue
color (B) displaying pixels, and white color (W) displaying
pixels. As such, the rollable display panel 110 may display
(or output) images using the pixels 111.

[0052] Each of the pixels 111 may include an organic light
emitting element, such as an organic light emitting diode or
etc. In each of the pixels 111, the organic light emitting
element may emit light based on a current flowing through
the organic light emitting element between a high power
voltage ELVDD and a low power voltage ELVSS, where the
current is controlled by a driving transistor (not shown). The
rollable display panel 110 may include flexible materials,
such that the rollable display panel 110 may be rolled or
unrolled by a user.

[0053] The panel driving circuit 120 may drive the rollable
display panel 110, and may include a scan driver, a data
driver, a timing controller, and etc. The rollable display



US 2018/0068612 A1l

panel 110 may be connected to the panel driving circuit 120
via scan-lines and data-lines. The scan driver may provide a
scan signal SS to the rollable display panel 110 via the
scan-lines. The data driver may provide a data signal DS to
the rollable display panel 110 via the data-lines. The timing
controller may control the scan driver, the data driver, and
etc. However, the structure of the panel driving circuit 120
may be varied, and thus, components of the panel driving
circuit 120 are not limited thereto.

[0054] The power supplying circuit 130 may provide the
high power voltage ELVDD and the low power voltage
ELVSS to the rollable display panel 110, in which the
organic light emitting element included in each of the pixels
111 emits light based on the high power voltage ELVDD and
the low power voltage ELVSS. In exemplary embodiments,
the power supplying circuit 130 may generate the low power
voltage ELVSS having an ohmic drop compensation margin
MG, when supplying the low power voltage ELVSS to the
rollable display panel 110.

[0055] As described above, in each of the pixels 111, the
organic light emitting element may emit light based on the
current flowing through the organic light emitting element
between the high power voltage ELVDD and the low power
voltage ELVSS, where the current is controlled by the
driving transistor. Thus, when the low power voltage ELVSS
is equally applied to the pixels 111, light-emitting luminance
of the organic light emitting element included in each of the
pixels 111 may be relatively high when the high power
voltage ELVDD applied to each of the pixels 111 is rela-
tively high, and the light-emitting luminance of the organic
light emitting element included in each of the pixels 111 may
be relatively low when the high power voltage ELVDD
applied to each of the pixels 111 is relatively low.

[0056] In general, current flowing through the organic
light emitting element may be controlled by the data signal
DS applied to each of the pixels 111, rather than the high
power voltage ELVDD or the low power voltage ELVSS
applied to each of the pixels 111. As such, high power
voltage ELVDD should be equally applied to the pixels 111.
However, since the high power voltage ELVDD is typically
applied from the power supplying circuit 130 to each of the
pixels 111 via power-lines, a voltage drop (e.g., an ohmic
drop) may occur when the high power voltage ELVDD is
transferred via the power-lines. Thus, the pixels 111 that are
relatively disposed far from the power supplying circuit 130
may receive the high power voltage ELVDD having a
relatively low voltage level (e.g., an ohmic dropped voltage
level). as compared to the pixels 111 that are relatively
disposed closer to the power supplying circuit 130. As such,
even when the same data signal DS is applied to the pixels
111, the light-emitting luminance of the pixel 111 that is
relatively far from the power supplying circuit 130 may be
lower than that of the pixel 111 that is relatively closer to the
power supplying circuit 130.

[0057] To overcome this problem, a conventional rollable
display device may achieve luminance uniformity by setting
the ohmic drop compensation margin MG of the low power
voltage ELVSS to compensate the ohmic drops in the pixels
111. In particular, a conventional rollable display device may
equally set the ohmic drop compensation margin MG of the
low power voltage ELVSS, regardless of the degree SEN
that the rollable display panel 110 is unrolled. However,
since the maximum ohmic drop in the rollable display panel
110 may vary according to the degree SEN that the rollable
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display panel 110 is unrolled, the conventional rollable
display device may consume unnecessary power when an
area of a display region DR of the rollable display panel 110
is relatively small (e.g.. when the degree SEN that the
rollable display panel 110 is unrolled is relatively small).
[0058] According to an exemplary embodiment, the rol-
lable display device 100 may change the ohmic drop com-
pensation margin MG of the low power voltage ELVSS
based on how much the rollable display panel 110 is
unrolled. More particularly, the ohmic drop compensation
margin changing circuit 140 may sense the degree SEN that
the rollable display panel 110 is unrolled, and change the
ohmic drop compensation margin MG of the low power
voltage ELVSS based on the degree SEN that the rollable
display panel 110 is unrolled.

[0059] In an exemplary embodiment, the ohmic drop
compensation margin changing circuit 140 may sense the
degree SEN that the rollable display panel 110 is unrolled by
sensing light emitted from the rollable display panel 110
using a light receiving sensor. However, a method of sensing
the degree SEN that the rollable display panel 110 is
unrolled is not limited thereto. For example, the ohmic drop
compensation margin changing circuit 140 may sense the
degree SEN that the rollable display panel 110 is unrolled
using various methods.

[0060] As illustrated in FIGS. 2A and 2B, the rollable
display device 100 may perform a displaying operation that
corresponds to the degree SEN that the rollable display
panel 110 is unrolled. For example, the rollable display
device 100 may display images on the display region DR
(i.e., the unrolled region) of the rollable display panel 110
and may not display the images on the non-display region
NDR (i.e., the rolled region) of the rollable display panel
110.

[0061] In particular, the rollable display device 100 may
display images having different sizes according to the degree
SEN that the rollable display panel 110 is unrolled. As
illustrated in FIG. 2A, when the area of the display region
DR of the rollable display panel 110 1s relatively large (e.g.,
when the degree SEN that the rollable display panel 110 is
unrolled is relatively large), a length of the power-line
through which the high power voltage ELVDD is transferred
may be relatively long. Thus, the maximum ohmic drop that
may occur in the display region DR of the rollable display
panel 110 may be relatively large.

[0062] As illustrated in FIG. 2B, when the area of the
display region DR of the rollable display panel 110 is
relatively small (e.g., when the degree SEN that the rollable
display panel 110 is unrolled is relatively small), the length
of the power-line through which the high power voltage
ELVDD is transferred may be relatively short. Thus, the
maximum ohmic drop that may occur in the display region
DR ofthe rollable display panel 110 may be relatively small.
As such, the ohmic drop compensation margin changing
circuit 140 may increase the ohmic drop compensation
margin MG of the low power voltage ELVSS as the degree
SEN that the rollable display panel 110 is unrolled increases,
and may decrease the ochmic drop compensation margin MG
of the low power voltage ELVSS as the degree SEN that the
rollable display panel 110 is unrolled decreases.

[0063] More particularly, since the maximum ohmic drop
that occurs in the display region DR of the rollable display
panel 110 may increase as the degree SEN that the rollable
display panel 110 is unrolled increases, the ohmic drop
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compensation margin changing circuit 140 may increase the
ohmic drop compensation margin MG of the low power
voltage ELVSS to compensate for the ohmic drops. On the
other hand, since the maximum ohmic drop that occurs in
the display region DR of the rollable display panel 110 may
decrease as the degree SEN that the rollable display panel
110 is unrolled decreases, the ohmic drop compensation
margin changing circuit 140 may decrease the ohmic drop
compensation margin MG of the low power voltage ELVSS
to compensate for the ohmic drops.

[0064] For example, as illustrated in FIG. 3, the ohmic
drop compensation margin changing circuit 140 may
increase the ohmic drop compensation margin MG of the
low power voltage ELVSS (indicated by MG1, MG2, . . .,
MGn) as the area of the display region DR of the rollable
display panel 110 increases (indicated by DR-SIZE
INCREASING), that is, as the degree SEN that the rollable
display panel 110 is unrolled increases.

[0065] In an exemplary embodiment, the ohmic drop
compensation margin changing circuit 140 may discretely
increase or decrease the ohmic drop compensation margin
MG of the low power voltage ELVSS as the degree SEN that
the rollable display panel 110 is unrolled increases or
decreases. More particularly, because the maximum ohmic
drops of the pixels 111 that are in a similar distance from the
power supplying circuit 130 are similar, the pixels 111 may
be grouped based on the distance from the power supplying
circuit 130, and the ohmic drop compensation margin MG of
the low power voltage ELVSS may be the same for the
pixels in the same group. In this case, the accuracy of the
ohmic drop compensation margin MG of the low power
voltage ELVSS may be decreased, but the load of the power
supplying circuit 130 for subdividing the ohmic drop com-
pensation margin MG of the low power voltage ELVSS may
be decreased.

[0066] In an exemplary embodiment, the ohmic drop
compensation margin changing circuit 140 may continu-
ously increase or decrease the ohmic drop compensation
margin MG of the low power voltage ELVSS as the degree
SEN that the rollable display panel 110 is unrolled increases
or decreases. In this case, the accuracy of the ohmic drop
compensation margin MG of the low power voltage ELVSS
may be increased, but the load of the power supplying circuit
130 for subdividing the ohmic drop compensation margin
MG of the low power voltage ELVSS may be increased.
[0067] In exemplary embodiments, the power supplying
circuit 130 may provide a maximum voltage VMAX of the
ohmic drop compensation margin MG of the low power
voltage ELVSS as the low power voltage ELVSS to a first
region having the smallest ohmic drop in the display region
DR of the rollable display panel 110. As illustrated in FIG.
3, the maximum voltage VMAX of the ohmic drop com-
pensation margin MG of the low power voltage ELVSS may
be constant (or fixed) regardless of the area of the display
region DR of the rollable display panel 110. In addition, the
power supplying circuit 130 may provide a minimum volt-
age VMIN of the ohmic drop compensation margin MG of
the low power voltage ELVSS as the low power voltage
ELVSS to a second region having the largest ohmic drop in
the display region DR of the rollable display panel 110.
[0068] As illustrated in FIG. 3, the minimum voltage
VMIN of the ohmic drop compensation margin MG of the
low power voltage ELVSS may decrease as the degree SEN
that the rollable display panel 110 is unrolled increases, and
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may increase as the degree SEN that the rollable display
panel 110 is unrolled decreases. More particularly, since the
maximum voltage VMAX of the ochmic drop compensation
margin MG of the low power voltage ELVSS is constant, as
the area of the display region DR of the rollable display
panel 110 increases (as indicated by DR-SIZE INCREAS-
ING), the minimum voltage VMIN of the ohmic drop
compensation margin MG of the low power voltage ELVSS
needs to lowered (as indicated by VMIN1, . . ., VMINn), in
order to increase the ohmic drop compensation margin MG
of the low power voltage ELVSS (as indicated by MG1,
MG2, ..., MGn).

[0069] As described above, the ochmic drop compensation
margin changing circuit 140 may sense the degree SEN that
the rollable display panel 110 is unrolled, and may change
the ohmic drop compensation margin MG of the low power
voltage ELVSS based on the degree SEN that the rollable
display panel 110 is unrolled. Here, the ohmic drop com-
pensation margin changing circuit 140 may increase the
ohmic drop compensation margin MG of the low power
voltage ELVSS as the area of the display region DR of the
rollable display panel 110 increases (e.g., as the degree SEN
that the rollable display panel 110 is unrolled increases), and
may decrease the ohmic drop compensation margin MG of
the low power voltage ELVSS as the area of the display
region DR of the rollable display panel 110 decreases (e.g.,
as the degree SEN that the rollable display panel 110 is
unrolled decreases).

[0070] According to an exemplary embodiment, the ohmic
drop compensation margin changing circuit 140 may deter-
mine the ohmic drop compensation margin MG of the low
power voltage ELVSS based on predetermined mapping
information between the degree SEN that the rollable dis-
play panel 110 is unrolled and the ohmic drop compensation
margin MG of the low power voltage ELVSS. In this case,
the ohmic drop compensation margin changing circuit 140
may include a mapping table that stores the predetermined
mapping information between the degree SEN that the
rollable display panel 110 is unrolled and the ohmic drop
compensation margin MG of the low power voltage ELVSS.
[0071] In exemplary embodiments, the ohmic drop com-
pensation margin changing circuit 140 may adjust the ohmic
drop compensation margin MG of the low power voltage
ELVSS based on grayscale information indicating gray-
scales of image data DATA, which correspond to an image
to be displayed on the rollable display panel 110. In this
case, the ohmic drop compensation margin changing circuit
140 may further include a data analyzing block that analyzes
the grayscales of the image data DATA. For example, the
ohmic drop compensation margin changing circuit 140 may
adjust the ohmic drop compensation margin MG of the low
power voltage ELVSS using a maximum grayscale and/or an
average grayscale of the image data DATA analyzed by the
data analyzing block. However, a method of adjusting the
ohmic drop compensation margin MG of the low power
voltage ELVSS using the data analyzing block is not limited
thereto.

[0072] In exemplary embodiments, the ohmic drop com-
pensation margin changing circuit 140 may adjust the ohmic
drop compensation margin MG of the low power voltage
ELVSS based on measured ohmic drop information, which
may be based on actually measured ohmic drops of the
display region DR of the rollable display panel 110. In this
case, the ohmic drop compensation margin changing circuit
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140 may further include an ohmic drop measuring block that
measures the ohmic drops of the display region DR of the
rollable display panel 110. For example, the ohmic drop
compensation margin changing circuit 140 may adjust the
ohmic drop compensation margin MG of the low power
voltage ELVSS using a maximum ohmic drop and/or an
average ohmic drop of the display region DR of the rollable
display panel 110, where the maximum ohmic drop and/or
the average ohmic drop are actually measured by the ohmic
drop measuring block. However, a method of adjusting the
ohmic drop compensation margin MG of the low power
voltage ELVSS using the ohmic drop measuring block is not
limited thereto.

[0073] Further, in exemplary embodiments, the ohmic
drop compensation margin changing block 140 may adjust
the ohmic drop compensation margin MG of the low power
voltage ELVSS based on the grayscale information indicat-
ing the grayscales of the image data DATA and the actually
measured ohmic drop information described above. In this
case, the ohmic drop compensation margin changing circuit
140 may further include the data analyzing block that
analyzes the grayscales of the image data DATA and the
ohmic drop measuring block that measures the ohmic drops
of the display region DR of the rollable display panel 110.

[0074] The rollable display device 100 according to exem-
plary embodiments may provide sufficient ohmic drop com-
pensation margin MG when the area of the display region
DR of the rollable display panel 110 is relatively large (e.g.,
when the degree SEN that the rollable display panel 110 is
unrolled is relatively large) and may prevent the unnecessary
power consumption when the area of the display region DR
of the rollable display panel 110 is relatively small (e.g.,
when the degree SEN that the rollable display panel 110 is
unrolled is relatively small), by changing the ohmic drop
compensation margin MG of the low power voltage ELVSS
for compensating the ohmic drops based on the degree SEN
that the rollable display panel 110 is unrolled. Specifically,
the rollable display device 100 may increase the ohmic drop
compensation margin MG of the low power voltage ELVSS
as the degree SEN that the rollable display panel 110 is
unrolled increases, and may decrease the ohmic drop com-
pensation margin MG of the low power voltage ELVSS as
the degree SEN that the rollable display panel 110 is
unrolled decreases.

[0075] For example, when the rollable display panel 110 is
designed to operate at a panel driving voltage of 15V (i.e.,
a difference between the high power voltage ELVDD and the
low power voltage ELVSS is 15V), the rollable display
device 100 may set the ohmic drop compensation margin
MG of the low power voltage ELVSS to be 8V to compen-
sate for the ohmic drop when the display region DR of the
rollable display panel 110 is unrolled to the maximum
degree (or maximum display area), and may set the ohmic
drop compensation margin MG of the low power voltage
ELVSS to be 5V to compensate for the ohmic drop of the
display region DR of the rollable display panel 110 that is
unrolled to the lesser degree (or minimum display area).
Generally, a conventional rollable display device that
equally sets the ohmic drop compensation margin MG of the
low power voltage ELVSS regardless of the degree SEN that
the rollable display panel 110 is unrolled (e.g., the conven-
tional rollable display device may set the ohmic drop
compensation margin MG of the low power voltage ELVSS
to be 8V regardless of the degree SEN that the rollable
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display panel 110 is unrolled) may consume the same power
when the display region DR of the rollable display panel 110
has the minimum display area or the maximum display area.
However, the rollable display device 100 according to an
exemplary embodiment may consume less power corre-
sponding to 3V (i.e., 8V-5V) when the display region DR of
the rollable display panel 110 has the minimum display area,
as compared to when the display region DR of the rollable
display panel 110 has the maximum display area. That is, the
rollable display device 100 may reduce power consumption
when the display region DR of the rollable display panel 110
has the minimum display area. Although FIG. 1 illustrates
that the rollable display device 100 includes the rollable
display panel 110, the panel driving circuit 120, the power
supplying circuit 130, and the ohmic drop compensation
margin changing circuit 140, however, the rollable display
device 100 may further include additional components other
than the above. In addition, the ohmic drop compensation
margin changing circuit 140 is illustrated in FIG. 1 as being
external to the panel driving circuit 120 (e.g., separate and
independent from the panel driving circuit 120), however,
the ohmic drop compensation margin changing circuit 140
may alternatively be implemented within the panel driving
circuit 120.

[0076] FIG. 4 is a flowchart illustrating a process of
changing an ohmic drop compensation margin of a low
power voltage based on the degree that a rollable display
panel is unrolled in the rollable display device of FIG. 1.
FIG. § is a diagram for describing an ohmic drop that occurs
in a display region of a rollable display panel included in the
rollable display device of FIG. 1. FIG. 6A is a graph
illustrating an example of determining an ohmic drop com-
pensation margin for a low power voltage based on the
degree that a rollable display panel is unrolled in the rollable
display device of FIG. 1. FIG. 6B is a graph illustrating
another example of determining an ohmic drop compensa-
tion margin for a low power voltage based on the degree that
a rollable display panel is unrolled in the rollable display
device of FIG. 1.

[0077] Referring to FIG. 4, the rollable display device 100
may sense the degree SEN that the rollable display panel 110
is unrolled (8120), determine the ohmic drop compensation
margin MG of the low power voltage ELVSS based on the
degree SEN that the rollable display panel 110 is unrolled
(5140), and then generate the low power voltage ELVSS
having the ohmic drop compensation margin MG (S160).

[0078] Referring to FIG. 5, the rollable display device 100
may display images on the display region 220 of the rollable
display panel 110 (e.g., the unrolled region of the rollable
display panel 110), but may not display the images on the
non-display region 240 of the rollable display panel 110
(e.g., the rolled region of the rollable display panel 110).
Thus, the ohmic drop (as indicated by IR DROP) in the
display region 220 should be taken into account when the
rollable display device 100 performs the displaying opera-
tion, while the ohmic drop may not need to be considered in
the non-display region 240 of the rollable display panel 110.
When the high power voltage ELVDD is applied in a
direction indicated by ELVDD APPLYING DIRECTION
from a first side of the rollable display panel 110 to a second,
opposing side of the rollable display panel, the ohmic drop
of the pixels 111 included in the display region 220 that are
adjacent to the first side of the rollable display panel 110
may be relatively small, and the ohmic drop of the pixels 111
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that are adjacent to the second side of the rollable display
panel 110 may be relatively large. Accordingly, the ohmic
drop compensation may be weakly performed on the pixels
111 adjacent to the first side of the rollable display panel 110,
but the ohmic drop compensation may be strongly per-
formed on the pixels 111 adjacent to the second side of the
rollable display panel 110.

[0079] Here, as the area of the display region 220 of the
rollable display panel 110 increases (e.g., as the degree SEN
that the rollable display panel 110 is unrolled increases), a
distance between the power supplying circuit 130 that
supplies the high power voltage ELVDD and the pixels 111
adjacent to the second side of the rollable display panel 110
is increased. Thus, the ohmic drop compensation margin
MG of the low power voltage ELVSS may be increased to
properly perform the ohmic drop compensation. On the
other hand, as the area of the display region 220 of the
rollable display panel 110 decreases (e.g., as the degree SEN
that the rollable display panel 110 is unrolled decreases), a
distance between the power supplying circuit 130 and the
pixels 111 adjacent to the second side of the rollable display
panel 110 is decreased. Thus, the ochmic drop compensation
margin MG of the low power voltage ELVSS may be
decreased to reduce power consumption.

[0080] The rollable display device 100 according to an
exemplary embodiment may sense the degree SEN that the
rollable display panel 110 is unrolled and may change the
ohmic drop compensation margin MG of the low power
voltage ELVSS by using the ohmic drop compensation
margin changing circuit 140 based on the degree SEN that
the rollable display panel 110 is unrolled. Specifically, by
using the ohmic drop compensation margin changing circuit
140, the rollable display device 100 may increase the ohmic
drop compensation margin MG of the low power voltage
ELVSS when the area of the display region 220 of the
rollable display panel 110 increases, such that the degree
SEN that the rollable display panel 110 is unrolled increases,
and may decrease the chmic drop compensation margin MG
of the low power voltage ELVSS when the area of the
display region 220 of the rollable display panel 110
decreases, such that the degree SEN that the rollable display
panel 110 is unrolled decreases.

[0081] Referring to FIG. 6A, the rollable display device
100 according to an exemplary embodiment may continu-
ously increase or decrease the ohmic drop compensation
margin MG of the low power voltage ELVSS through the
ohmic drop compensation margin changing unit 140, as the
degree SEN that the rollable display panel 110 is unrolled
increases or decreases. In other words, the area of the display
region 220 of the rollable display panel 110 (indicated as
SIZE) may have a proportional relationship to the maximum
ohmic drop (AELVSS) that may occur in the display region
220 of the rollable display panel 110. As such, the rollable
display device 100 may continuously increase the ohmic
drop compensation margin MG of the low power voltage
ELVSS that corresponds to a difference AELVSS between
the maximum voltage and the minimum voltage of the low
power voltage ELVSS, such that the low power voltage
ELVSS with the increased ohmic drop compensation margin
MG may be applied to the display region 220 of the rollable
display panel 110, as the area of the display region 220 of the
rollable display panel 110 increases. On the other hand, the
rollable display device 100 may continuously decrease the
ohmic drop compensation margin MG of the low power
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voltage ELVSS and apply the low power voltage ELVSS
with the decreased ohmic drop compensation margin MG
may be applied to the display region 220 of the rollable
display panel 110, as the area of the display region 220 of the
rollable display panel 110 decreases. In this case, the accu-
racy of the ohmic drop compensation margin MG of the low
power voltage ELVSS may be increased, but the load of the
power supplying circuit 130 for subdividing the ohmic drop
compensation margin MG of the low power voltage ELVSS
may be increased.

[0082] Referring to FIG. 6B, the rollable display device
100 may discretely increase or decrease the ohmic drop
compensation margin MG of the low power voltage ELVSS
by using the ohmic drop compensation margin changing
circuit 140, as the degree SEN that the rollable display panel
110 is unrolled increases or decreases. In other words, the
area of the display region 220 of the rollable display panel
110 may have a proportional relationship to the maximum
ohmic drop (L ELVSS) that may be occurred in the display
region 220 of the rollable display panel 110. As such, the
rollable display device 100 may discretely increase the
ohmic drop compensation margin MG of the low power
voltage ELVSS that corresponds to the difference AELVSS
between the maximum voltage and the minimum voltage of
the low power voltage ELVSS, and apply the low power
voltage ELVSS with increased ohmic drop compensation
margin MG of the low power voltage ELVSS to the display
region 220 of the rollable display panel 110, as the area of
the display region 220 of the rollable display panel 110
increases. On the other hand, the rollable display device 100
may discretely decrease the ohmic drop compensation mar-
gin MG of the low power voltage ELVSS that corresponds
to the difference AELVSS between the maximum voltage
and the minimum voltage of the low power voltage ELVSS,
such that the low power voltage ELVSS with the decreased
ohmic drop compensation margin MG is applied to the
display region 220 of the rollable display panel 110, as the
area of the display region 220 of the rollable display panel
110 decreases. In this case, the accuracy of the ohmic drop
compensation margin MG of the low power voltage ELVSS
may be decreased, but the load of the power supplying
circuit 130 for subdividing the ohmic drop compensation
margin MG of the low power voltage ELVSS may be
decreased.

[0083] FIGS. 7109 are block diagrams each illustrating an
example of determining an ohmic drop compensation mar-
gin of a low power voltage based on the degree that a
rollable display panel is unrolled in the rollable display
device of FIG. 1.

[0084] Referring to FIGS. 7 through 10, the rollable
display device 100 according to exemplary embodiments
determines the ohmic drop compensation margin MG of the
low power voltage ELVSS based on the degree SEN that the
rollable display panel 110 is unrolled using the ohmic drop
compensation margin changing circuit 140.

[0085] Referring to FIG. 7, the ohmic drop compensation
margin changing circuit 140 according to an exemplary
embodiment may include a mapping table 320 that stores
predetermined mapping information between the degree
SEN that the rollable display panel 110 is unrolled and the
ohmic drop compensation margin MG of the low power
voltage ELVSS. Here, the degree SEN that the rollable
display panel 110 is unrolled and the ochmic drop compen-
sation margin MG of the low power voltage ELVSS are
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mapped in the mapping table 320, such that the ohmic drop
compensation margin MG of the low power voltage ELVSS
increases as the degree SEN that the rollable display panel
110 is unrolled increases, or vice versa. In this case, the
ohmic drop compensation margin changing circuit 140 may
sense the degree SEN that the rollable display panel 110 is
unrolled and may choose the corresponding ohmic drop
compensation margin MG of the low power voltage ELVSS
from the mapping table 320.

[0086] Referring to FIG. 8, the ohmic drop compensation
margin changing circuit 140 according to an exemplary
embodiment may include a mapping table 320 and a data
analyzing block 340. The mapping table 320 may store
predetermined mapping information between the degree
SEN that the rollable display panel 110 is unrolled and the
ohmic drop compensation margin MG of the low power
voltage ELVSS. The data analyzing block 340 may analyze
gray-scales of image data DATA, which corresponds to an
image to be displayed on the rollable display panel 110. In
this case, the ohmic drop compensation margin changing
circuit 140 may sense the degree SEN that the rollable
display panel 110 is unrolled, choose the corresponding
ohmic drop compensation margin MG of the low power
voltage ELVSS from the mapping table 320, and adjust the
ohmic drop compensation margin MG of the low power
voltage ELVSS by analyzing the gray-scales of the image
data DATA.

[0087] Referring FIG. 9, the ohmic drop compensation
margin changing circuit 140 according to an exemplary
embodiment may include a mapping table 320 and an ohmic
drop measuring block 360. The mapping table 320 may store
predetermined mapping information between the degree
SEN that the rollable display panel 110 is unrolled and the
ohmic drop compensation margin MG of the low power
voltage ELVSS. The ohmic drop measuring block 360 may
measure ohmic drops of the display region of the rollable
display panel 110. In this case, the ohmic drop compensation
margin changing circuit 140 may sense the degree SEN that
the rollable display panel 110 is unrolled, choose the ohmic
drop compensation margin MG of the low power voltage
ELVSS corresponding to the degree SEN that the rollable
display panel 110 is unrolled from the mapping table 320,
and adjust the ohmic drop compensation margin MG of the
low power voltage ELVSS by reflecting actually measured
ohmic drops NI of the display region of the rollable display
panel 110.

[0088] Referring to FIG. 10, the ohmic drop compensation
margin changing circuit 140 according to an exemplary
embodiment may include a mapping table 320, a data
analyzing block 340, and an IR drop measuring block 360.
The mapping table 320 may store predetermined mapping
information between the degree SEN that the rollable dis-
play panel 110 is unrolled and the ohmic drop compensation
margin MG of the low power voltage ELVSS. The data
analyzing block 340 may analyze gray-scales of image data
DATA corresponding to an image to be displayed on the
rollable display panel 110. The ohmic drop measuring block
360 may measure ohmic drops of the display region of the
rollable display panel 110. In this case, the ohmic drop
compensation margin changing circuit 140 may sense the
degree SEN that the rollable display panel 110 is unrolled,
choose the ohmic drop compensation margin MG of the low
power voltage ELVSS corresponding to the degree SEN that
the rollable display panel 110 is unrolled from the mapping
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table 320, adjust the ohmic drop compensation margin MG
of the low power voltage ELVSS by analyzing the gray-
scales of the image data DATA, and adjust the ochmic drop
compensation margin MG of the low power voltage ELVSS
by reflecting actually measured ohmic drops NI of the
display region of the rollable display panel 110.

[0089] FIG. 11 is a block diagram illustrating an electronic
device according to an exemplary embodiment. FIG. 12 is a
diagram illustrating an electronic device of FIG. 11 imple-
mented as a flexible smart phone.

[0090] Referring to FIGS. 11 and 12, an electronic device
500 according to an exemplary embodiment may include a
processor 510, a memory device 520, a storage device 530,
an input/output (I/O) device 540, a rolling detection sensor
550, and a rollable display device 560. The rollable display
device 560 may be the rollable display device 100 of FIG.
1. The rollable display device 560 may be implemented as
an organic light emitting display (OLED) device, a liquid
crystal display (LCD) device, etc. In addition, the electronic
device 500 may further include a plurality of ports for
communicating with a video card, a sound card, a memory
card, a universal serial bus (USB) device, other electronic
devices, etc. In an exemplary embodiment, as illustrated in
FIG. 12, the electronic device 500 may be implemented as
a flexible smart phone. However, the electronic device 500
is not limited thereto. For example, the electronic device 500
may be implemented as a cellular phone, a video phone, a
smart pad, a smart watch, a tablet PC, a car navigation
system, a television, a computer monitor, a laptop, a head
mounted display (HMD) device, etc.

[0091] The processor 510 may perform various computing
functions. The processor 510 may control a displaying
operation of the rollable display device 560 based on a
rolling detection signal indicating whether the rollable dis-
play device 560 is rolled or unrolled when the rolling
detection sensor 550 outputs the rolling detection signal. For
example, the processor 510 may control the rollable display
device 560 to display images only on an unrolled region
(i.e., a display region) of a rollable display panel included in
the rollable display device 560. The processor 510 may be
a micro processor, a central processing unit (CPU), an
application processor (AP), etc. The processor 510 may be
coupled to other components via an address bus, a control
bus, a data bus, etc. Further, the processor 510 may be
coupled to an extended bus such as a peripheral component
interconnection (PCI) bus. The memory device 520 may
store data for operations of the electronic device 500. For
example, the memory device 520 may include at least one
non-volatile memory device, such as an erasable program-
mable read-only memory (EPROM) device, an electrically
erasable programmable read-only memory (EEPROM)
device, a flash memory device, a phase change random
access memory (PRAM) device, a resistance random access
memory (RRAM) device, a nano floating gate memory
(NFGM) device, a polymer random access memory
(PoRAM) device, a magnetic random access memory
(MRAM) device, a ferroelectric random access memory
(FRAM) device, etc, and/or at least one volatile memory
device, such as a dynamic random access memory (DRAM)
device, a static random access memory (SRAM) device, a
mobile DRAM device, etc. The storage device 530 may
include a solid state drive (SSD) device, a hard disk drive
(HDD) device, a CD-ROM device, etc. The I/O device 540
may include an input device such as a keyboard. a keypad,
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a mouse device, a touchpad, a touch-screen, etc., and an
output device such as a printer, a speaker, etc. In an
exemplary embodiment, the electronic device 500 may
further include a power supply that provides power for
operations of the electronic device 500.

[0092] The rolling detection sensor 550 may generate the
rolling detection signal indicating whether the rollable dis-
play device 560 is rolled or unrolled, and provide the rolling
detection signal to the processor 510. Thus, the rollable
display device 560 may selectively perform a displaying
operation that corresponds to the degree that the rollable
display panel is unrolled. For example, the rollable display
device 560 may display images on the unrolled region (e.g.,
the display region) of the rollable display panel and may not
display the images on a rolled region (e.g., a non-display
region) of the rollable display panel. That is, the rollable
display device 560 may display images having different
sizes according to the degree that the rollable display panel
is unrolled. The rollable display device 560 may be coupled
to other components via the buses or other communication
links. In an exemplary embodiment, the rollable display
device 560 may be included in the I/O device 540.

[0093] As described above, the rollable display device 560
may change an ohmic drop compensation margin of a low
power voltage ELVSS for compensating for ohmic drops
based on the degree that the rollable display panel is
unrolled. As such, the rollable display device 560 may
include the rollable display panel, a panel driving circuit, a
power supplying circuit, and an ohmic drop compensation
margin changing circuit. The rollable display panel may
include a plurality of pixels each including an organic light
emitting element. The panel driving circuit may drive the
rollable display panel. The power supplying circuit may
provide a high power voltage ELVDD and the low power
voltage ELVSS to the rollable display panel, where the
organic light emitting element emits light based on the high
power voltage ELVDD and the low power voltage ELVSS.

[0094] The ohmic drop compensation margin changing
circuit may sense the degree that the rollable display panel
is unrolled, and may change the ohmic drop compensation
margin of the low power voltage ELVSS based on the degree
that the rollable display panel is unrolled. The chmic drop
compensation margin changing circuit may increase the
ohmic drop compensation margin of the low power voltage
ELVSS as the degree of the rollable display panel is unrolled
increases (e.g., as an area of the display region of the rollable
display panel increases) and may decrease the ohmic drop
compensation margin of the low power voltage ELVSS as
the degree of the rollable display panel is unrolled decreases
(e.g., as the area of the display region of the rollable display
panel decreases). In exemplary embodiments, the ohmic
drop compensation margin changing circuit may determine
the ohmic drop compensation margin of the low power
voltage ELVSS based on predetermined mapping informa-
tion between the degree that the rollable display panel is
unrolled and the ohmic drop compensation margin of the
low power voltage ELVSS. In exemplary embodiments, the
ohmic drop compensation margin changing circuit may
adjust the ohmic drop compensation margin of the low
power voltage ELVSS based on grayscale information indi-
cating grayscales of image data corresponding to an image
to be displayed on the rollable display panel and/or actually
measured ohmic drop information indicating actually mea-
sured ohmic drops of the display region of the rollable
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display panel. As detailed descriptions of the above pro-
cesses are described above, repeated description thereof will
be omitted.

[0095] According to exemplary embodiments, the rollable
display device 560 may provide a sufficient ohmic drop
compensation margin when the area of the display region of
the rollable display panel is relatively large (e.g., when the
rollable display panel is unrolled to the greater degree) and
may prevent unnecessary power consumption when the area
of the display region of the rollable display panel is rela-
tively small (e.g., when the rollable display panel is unrolled
to the lesser degree). As such, the electronic device 500
including the rollable display device 560 may achieve
optimized power consumption as well as portability, usabil-
ity, good design, etc.

[0096] The exemplary embodiments may be applied to a
rollable display device and an electronic device including
the rollable display device. For example, the exemplary
embodiments may be applied to a cellular phone, a smart
phone, a video phone, a smart pad, a smart watch, a tablet
PC, a car navigation system, a television, a computer moni-
tor, a laptop, a head mounted display device, etc.

[0097] Although certain exemplary embodiments and
implementations have been described herein, other embodi-
ments and modifications will be apparent from this descrip-
tion. Accordingly, the inventive concept is not limited to
such exemplary embodiments, but rather to the broader
scope of the presented claims and various obvious modifi-
cations and equivalent arrangements.

What is claimed is:

1. A rollable display device comprising:

a rollable display panel comprising a plurality of pixels
each comprising an organic light emitting element;

a panel driving circuit configured to drive the rollable
display panel,

a power supplying circuit configured to supply a high
power voltage and a low power voltage to the rollable
display panel, such that the organic light emitting
element emits light based on the high power voltage
and the low power voltage; and

an ohmic drop compensation margin changing circuit
configured to sense a degree that the rollable display
panel is unrolled and change an chmic drop compen-
sation margin of the low power voltage to compensate
ohmic drops based on the degree that the rollable
display panel is unrolled.

2. The rollable display device of claim 1, wherein the
ohmic drop compensation margin changing circuit is con-
figured to:

increase the ohmic drop compensation margin of the low
power voltage as the degree that the rollable display
panel is unrolled increases; and

decrease the ohmic drop compensation margin of the low
power voltage as the degree that the rollable display
panel is unrolled decreases.

3. The rollable display device of claim 2, wherein the
ohmic drop compensation margin changing circuit is con-
figured to continuously increase or decrease the ohmic drop
compensation margin of the low power voltage as the degree
that the rollable display panel is unrolled increases or
decreases.

4. The rollable display device of claim 2, wherein the
ohmic drop compensation margin changing circuit is con-
figured to discretely increase or decrease the ohmic drop
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compensation margin of the low power voltage as the degree
that the rollable display panel is unrolled increases or
decreases.

5. The rollable display device of claim 2, wherein the
power supplying circuit is configured to provide a maximum
voltage of the ochmic drop compensation margin of the low
power voltage as the low power voltage to a first region of
a display region of the rollable display panel having the
smaller ohmic drop.

6. The rollable display device of claim 5, wherein the
maximum voltage of the ohmic drop compensation margin
of the low power voltage is constant regardless of the degree
that the rollable display panel is unrolled.

7. The rollable display device of claim 5, wherein the
power supplying circuit is configured to provide a minimum
voltage of the ochmic drop compensation margin of the low
power voltage as the low power voltage to a second region
of the display region having the largest ohmic drop.

8. The rollable display device of claim 7, wherein:

the minimum voltage of the ohmic drop compensation
margin of the low power voltage decreases as the
degree that the rollable display panel is unrolled
increases; and

the minimum voltage of the ohmic drop compensation
margin of the low power voltage increases as the degree
that the rollable display panel is unrolled decreases.

9. The rollable display device of claim 2, wherein the
ohmic drop compensation margin changing circuit is con-
figured to determine the ohmic drop compensation margin of
the low power voltage based on predetermined mapping
information between the degree that the rollable display
panel is unrolled and the ohmic drop compensation margin
of the low power voltage.

10. The rollable display device of claim 9, wherein the
ohmic drop compensation margin changing circuit is con-
figured to adjust the ohmic drop compensation margin of the
low power voltage based on gray-scale information indicat-
ing gray-scales of image data that corresponds to an image
to be displayed on the rollable display panel.

11. The rollable display device of claim 9, wherein the
ohmic drop compensation margin changing circuit is con-
figured to adjust the ohmic drop compensation margin of the
low power voltage based on ohmic drop information com-
prising measured ohmic drops of a display region of the
rollable display panel.

12. The rollable display device of claim 9, wherein the
ohmic drop compensation margin changing circuit is con-
figured to adjust the ohmic drop compensation margin of the
low power voltage based on:

gray-scale information indicating gray-scales of image
data that corresponds to an image to be displayed on the
rollable display panel; and

ohmic drop information comprising measured ohmic
drops of a display region of the rollable display panel.

13. An electronic device comprising;

a rollable display device;

a rolling detection sensor configured to generate a rolling
detection signal indicating whether the rollable display
device 1s rolled or unrolled; and

a processor configured to control a displaying operation of
the rollable display device based on the rolling detec-
tion signal,
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wherein the rollable display device comprises:

a rollable display panel comprising a plurality of pixels
each comprising an organic light emitting element;

a panel driving circuit configured to drive the rollable
display panel,

a power supplying circuit configured to supply a high
power voltage and a low power voltage to the rollable
display panel, such that the organic light emitting
element emits light based on the high power voltage
and the low power voltage; and

an ohmic drop compensation margin changing circuit
configured to sense a degree that the rollable display
panel is unrolled and change an chmic drop compen-
sation margin of the low power voltage to compensate
ohmic drops based on the degree that the rollable
display panel is unrolled.

14. The electronic device of claim 13, wherein the ohmic

drop compensation margin changing circuit is configured to:

increase the ohmic drop compensation margin of the low

power voltage as the degree that the rollable display
panel is unrolled increases; and

decrease the ohmic drop compensation margin of the low
power voltage as the degree that the rollable display
panel is unrolled decreases.

15. The electronic device of claim 14, wherein the ohmic
drop compensation margin changing circuit is configured to
continuously increase or decrease the ohmic drop compen-
sation margin of the low power voltage as the degree that the
rollable display panel is unrolled increases or decreases.

16. The electronic device of claim 14, wherein the ohmic
drop compensation margin changing circuit is configured to
discretely increase or decrease the ohmic drop compensation
margin of the low power voltage as the degree that the
rollable display panel is unrolled increases or decreases.

17. The electronic device of claim 14, wherein the power
supplying circuit is configured to provide a maximum volt-
age of the ohmic drop compensation margin of the low
power voltage as the low power voltage to a first region of
a display region of the rollable display panel having the
smallest ohmic drop.

18. The electronic device of claim 17, wherein the maxi-
mum voltage of the ohmic drop compensation margin of the
low power voltage is constant regardless of the degree that
the rollable display panel is unrolled.

19. The electronic device of claim 17, wherein the power
supplying circuit is configured to provide a minimum volt-
age of the ohmic drop compensation margin of the low
power voltage as the low power voltage to a second region
of the display region having the largest ohmic drop.

20. The electronic device of claim 19, wherein:

the minimum voltage of the ohmic drop compensation
margin of the low power voltage is configured to
decrease as the degree that the rollable display panel is
unrolled increases; and

the minimum voltage of the ohmic drop compensation
margin of the low power voltage is configured to
increase as the degree that the rollable display panel is
unrolled decreases.
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