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DISPLAY DEVICE WITH ROLLABLE 
DISPLAY PANEL 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application claims the priority of Korean 
Patent Application No . 10 - 2017 - 0096878 filed on Jul . 31 , 
2017 , in the Korean Intellectual Property Office , the disclo 
sure of which is hereby incorporated by reference in its 
entirety . 

BACKGROUND 

Technical Field 
[ 0002 ] The present disclosure relates to a display device 
with a rollable display panel . 

Description of the Related Art 
[ 0003 ] As the information technology has developed 
gradually , a market of display devices as communication 
means used to transmit information to users is increasing . In 
this connection , display devices such as an organic light 
emitting display ( OLED ) , a liquid crystal display ( LCD ) , 
and a plasma display panel ( PDP ) are increasingly 
employed . 
[ 0004 ] The organic light emitting display ( OLED ) 
includes a display panel including a plurality of sub - pixels , 
and a driver for driving the display panel . The driver 
includes a scan driver configured to supply a scan signal or 
a gate signal to the display panel , and a data driver config 
ured to supply a data signal to the display panel . 
[ 0005 ] The organic light emitting display ( OLED ) may 
have flexibility . Thus , the display panel thereof may be bent 
or curved . Further , the display panel may be rolled in a roll 
shape and then extend in a flat shape . In recent years , a 
variety of structures have been designed to accommodate the 
flexible display panel of the organic light emitting diodes 
( OLEDs ) . 

rotatably coupled to the frame , wherein the display - panel 
roller includes : first and second elongate half - circularly 
rounded plates to face away each other to form a substan 
tially cylindrical elongate inner space ; and first and second 
support annular rings spaced from each other , wherein the 
first and second support annular rings are disposed in the 
inner space , wherein an outer face of each of the first and 
second support annular rings face - contacts an inner face of 
each of the first and second plates . 
[ 0011 ] . In one embodiment , the first and second support 
annular rings divide the inner space into three inner sub 
spaces arranged in a length direction of the roller . 
[ 0012 ] In one embodiment , the device further comprises a 
circuit board connected to the display panel , wherein the 
board is disposed between the first and second support rings . 
[ 0013 ] . In one embodiment , each of the first and second 
support rings has a groove defined therein , wherein the 
board is partially inserted into the groove . 
[ 0014 ] In one embodiment , the circuit board has a shoul 
der at an edge thereof , wherein the shoulder is inserted into 
the groove . 
[ 0015 ] In one embodiment , a first elongate gap is defined 
between the first and second elongate half - circularly 
rounded plates , wherein the display panel passes through the 
first gap . 
[ 0016 ] In one embodiment , the device further comprises a 
circuit board connected to the display panel , wherein the 
board is disposed between the first and second support rings , 
wherein a second gap is defined between the first and second 
elongate half - circularly rounded plates , wherein an electric 
contact on the board is exposed outwardly through the 
second gap . 
[ 0017 ] In one embodiment , portions of the first and second 
elongate half - circularly rounded plates adjacent to the first 
gap have different thicknesses with a difference correspond 
ing to a thickness of the display panel . 
[ 0018 ] In one embodiment , the device further comprises 
driving means configured to rotate the display - panel roller 
with respect to the support frame , wherein the driving means 
is disposed in one of the three inner sub - spaces except for a 
middle inner sub - space thereof . 
[ 0019 ] In the display device with the rollable display panel 
according to the present disclosure , the display - panel roller 
for winding the display panel may be manufactured by 
assembling the divided first and second elongate half - circu 
larly rounded plates and first and second support rings . As a 
result , the circuit board of the display panel may be fixed 
between the first and second support rings . The display panel 
may be drawn through the gap between first and second 
elongated half - circularly rounded plates . Further , the assem 
bling between the display panel and the roller may be 
improved . 
[ 0020 ] Further , when the thickness of the display panel is 
increased , a step is not formed at a portion of the display 
panel where the display panel starts along and on the 
display - panel roller . For this reason , the first and second 
elongate half - circularly rounded plates have different outer 
diameters , thereby reducing the occurrence of scratches in 
the front face of the display panel . 
[ 0021 ] Further , the electric contact provided on the printed 
circuit board is exposed through the second gap . Thus , an 
external inspection means may connect to the printed circuit 
board through the electric contact to inspect the circuit board 
or perform firmware upgrade on the circuit board . Thus , it is 

BRIEF SUMMARY 
[ 0006 ] This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description . This Summary is not 
intended to identify all key features or essential features of 
the claimed subject matter , nor is it intended to be used alone 
as an aid in determining the scope of the claimed subject 
matter . 
[ 0007 ] The present disclosure provides a configuration in 
which a rollable display panel may be more easily fixed to 
a display - panel roller . 
[ 0008 ] The present technique reduces scratches in a sur 
face of the rollable display panel when the display panel is 
wound around the display - panel roller in a display device 
with the rollable display panel . 
[ 0009 ] The present disclosure provides a configuration in 
which an external device may be easily connected to a 
built - in circuit board inside the display - panel roller in the 
display device with the rollable display panel . 
[ 0010 ] In accordance with the present disclosure , there is 
provided a display device comprising : a rollable display 
panel configured to display an image ; a display - panel roller , 
the display panel being fixed thereto , the roller being elon - 
gate ; and a support frame , the display - panel roller being 
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not necessary to disassemble the elongate display - panel 
hollow roller to connect for the external circuit to the circuit 
board . 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[ 0022 ] FIG . 1 is a block diagram of an organic electrolu 
minescent display device according to an embodiment of the 
present disclosure . 
[ 0023 ] FIG . 2 shows a circuit diagram of a sub - pixel . 
100241 FIG . 3 shows an example of a sub - pixel configu 
ration according to an embodiment of the present disclosure . 
[ 0025 ] FIG . 4 is a plan view of a display panel according 
to an embodiment of the present disclosure . 
[ 0026 ] FIG . 5 is a cross - sectional view of a display panel 
according to an embodiment of the present disclosure . 
[ 0027 ] FIG . 6 is a sectional view showing an example of 
etching of a first substrate . 
[ 0028 ] FIG . 7 is a sectional view showing an example of 
bonding between first substrate and second substrate . 
[ 0029 ] FIG . 8 is a plan view showing a modularized 
display panel . 
[ 0030 ] FIGS . 9 and 10 show a display device with a 
rollable display panel according to an embodiment of the 
present disclosure . 
[ 0031 ] FIG . 11 is an exploded perspective view showing 
an elongate display - panel hollow roller of a display device 
with a rollable display panel according to an embodiment of 
the present disclosure . 
[ 0032 ] FIG . 12 shows an assembled state of the elongate 
display - panel hollow roller of the display device with the 
rollable display panel according to the embodiment of the 
present disclosure . 
[ 0033 ] FIG . 13 shows the display panel assembled on the 
display - panel roller according to an embodiment of the 
present disclosure . 
[ 0034 ] FIG . 14 shows the display panel assembled on the 
display - panel roller according to another embodiment of the 
present disclosure . 

[ 0037 ] It will be understood that , although the terms 
“ first , ” “ second , ” “ third , ” and so on 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 or section from another element , component , 
region , layer or section . Thus , a first element , component , 
region , layer or section described below could be termed a 
second element , component , region , layer or section , with 
out departing from the spirit and scope of the present 
disclosure . 
[ 0038 ] It will be understood that when an element or layer 
is referred to as being " connected to , " or " coupled to " 
another element or layer , it can be directly on , connected to , 
or coupled to the other element or layer , or one or more 
intervening elements or layers may be present . In addition , 
it will also be understood that when an element or layer is 
referred to as being “ between ” two elements or layers , it can 
be the only element or layer between the two elements or 
layers , or one or more intervening elements or layers may 
also be present . 
[ 0039 ] Spatially relative terms , such as “ beneath , " 
“ below , ” “ lower , ” “ under , ” “ above , " " upper , " and the like , 
may be used herein for ease of explanation to describe one 
element or feature ' s relationship to another element s or 
feature s as illustrated in the figures . It will be understood 
that the spatially relative terms are intended to encompass 
different orientations of the device in use or in operation , in 
addition to the orientation depicted in the figures . For 
example , if the device in the figures is turned over , elements 
described as “ below ” or “ beneath ” or “ under ” other ele 
ments or features would then be oriented " above ” the other 
elements or features . Thus , the example terms “ below " and 
" under ” can encompass both an orientation of above and 
below . The device may be otherwise oriented for example , 
rotated 90 degrees or at other orientations , and the spatially 
relative descriptors used herein should be interpreted 
accordingly . 
10040 ] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting of the present disclosure . As used herein , the 
singular forms “ a ” and “ an ” are intended to include the 
plural forms as well , unless the context clearly indicates 
otherwise . It will be further understood that the terms 
" comprises , " " comprising , " " includes , " and " including ” 
when used in this specification , specify the presence of the 
stated features , integers , operations , elements , and / or com 
ponents , but do not preclude the presence or addition of one 
or more other features , integers , operations , elements , com 
ponents , and / or portions thereof . As used herein , the term 
" and / or ” includes any and all combinations of one or more 
of the associated listed items . Expression such as “ at least 
one of ” when preceding a list of elements may modify the 
entire list of elements and may not modify the individual 
elements of the list . 
[ 0041 ] Unless otherwise defined , all terms including tech 
nical and scientific terms used herein have the same meaning 
as commonly understood by one of ordinary skill in the art 
to which this inventive concept belongs . It will be further 
understood that terms , such as those defined in commonly 
used dictionaries , should be interpreted 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 

DETAILED DESCRIPTION 
[ 0035 ] For simplicity and clarity of illustration , elements 
in the figures are not necessarily drawn to scale . The same 
reference numbers in different figures denote the same or 
similar elements , and as such perform similar functionality . 
Also , descriptions and details of well - known steps and 
elements are omitted for simplicity of the description . Fur 
thermore , in the following detailed description of the present 
disclosure , numerous specific details are set forth in order to 
provide a thorough understanding of the present disclosure . 
However , it will be understood that the present disclosure 
may be practiced without these specific details . In other 
instances , well - known methods , procedures , components , 
and circuits have not been described in detail so as not to 
unnecessarily obscure aspects of the present disclosure . 
[ 0036 ] Examples of various embodiments are illustrated 
and described further below . It will be understood that the 
description herein is not intended to limit the claims to the 
specific embodiments described . On the contrary , it is 
intended to cover alternatives , modifications , and equiva 
lents as may be included within the spirit and scope of the 
present disclosure as defined by the appended claims . 
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overly formal sense unless expressly so defined herein . In 
the following description , numerous specific details are set 
forth in order to provide a thorough understanding of the 
present disclosure . The present disclosure may be practiced 
without some or all of these specific details . In other 
instances , well - known process structures and / or processes 
have not been described in detail in order not to unneces 
sarily obscure the present disclosure . 
[ 0042 ] Hereinafter , a display device with a rollable display 
panel according to the present disclosure will be described 
in detail with reference to the accompanying drawings . 
[ 0043 ] Hereinafter , an organic electroluminescent display 
device will be described as an example of implementing a 
display device with a rollable display panel . However , the 
present disclosure is not limited thereto . Any display panel 
capable of implementing a display device with a rollable 
display panel may be applied to the present disclosure . 
[ 0044 ] FIG . 1 is a block diagram of an organic electrolu 
minescent display device according to an embodiment of the 
present disclosure . FIG . 2 shows a schematic circuit diagram 
of a sub - pixel . FIG . 3 shows a structure of a sub - pixel 
according to an embodiment of the present disclosure . 
[ 0045 ] As shown in FIG . 1 , an organic electroluminescent 
display device according to an embodiment of the present 
disclosure includes an image processing unit 110 , a timing 
control unit 120 , a data driver 140 , a scan driver 130 , and a 
display panel 150 . 
[ 0046 ] The image processing unit 110 may be configured 
to output a data enable signal DE together with a data signal 
DATA supplied from the outside . 
[ 0047 ] In addition to the data enable signal DE , the image 
processing unit 110 may be configured to output at least one 
of a vertical synchronization signal , a horizontal synchro 
nization signal , and a clock signal . These signals have been 
omitted from the drawings for convenience of illustration . 
[ 0048 ] The timing control unit 120 may be configured to 
receive the data signal DATA in addition to a drive signal 
including the data enable signal DE or the vertical synchro 
nization signal , the horizontal synchronization signal , and 
the clock signal from the image processing unit 110 . The 
timing control unit 120 may be configured to output a gate 
timing control signal GDC for controlling an operation 
timing of the scan driver 130 based on the drive signal and 
to output a data timing control signal DDC for controlling an 
operation timing of the data driver 140 based on the drive 
signal . 
[ 0049 ] In response to receiving the data timing control 
signal DDC supplied from the timing control unit 120 , the 
data driver 140 may be configured to sample and latch the 
data signal DATA supplied from the timing control unit 120 , 
and , then , to convert the sample and latched data signal into 
a gamma reference voltage and to output the gamma refer 
ence voltage . The data driver 140 outputs the data signal 
DATA via data lines DL1 to DLn . The data driver 140 may 
be implemented as an IC ( Integrated Circuit ) . 
[ 0050 ] The scan driver 130 may be configured to output 
the scan signal while shifting the level of the gate voltage in 
response to the reception of the gate timing control signal 
GDC supplied from the timing control unit 120 . The scan 
driver 130 outputs a scan signal through the scan lines GL1 
to GLm . The scan driver 130 may be implemented as an IC 
integrated circuit , or may be formed in the display panel 150 
in a GIP ( gate in panel ) manner . 

[ 0051 ] The display panel 150 may be configured to display 
an image based on the data signal DATA and the scan signal 
supplied from the data driver 140 and the scan driver 130 . 
The display panel 150 includes sub - pixels SP operable to 
display an image . 
[ 0052 ] The sub - pixel may be implemented as a top - emis 
sion type , a bottom - emission type , or a dual - Emission type 
depending on a structure thereof . 
[ 0053 ] The sub - pixels SP may include a red sub - pixel , a 
green sub - pixel , and a blue sub - pixel . Alternatively , the 
sub - pixels SP may include a white sub - pixel , a red sub - pixel , 
a green sub - pixel , and a blue sub - pixel . The sub - pixels SP 
may have at least one different light emission area , based on 
the light emission characteristics thereof . 
[ 0054 ] As shown in FIG . 2 , one sub - pixel includes a 
switching transistor SW , a driving transistor DR , a capacitor 
Cst , a compensation circuit CC , and an organic light emit 
ting diode OLED . 
[ 0055 ] The switching transistor SW is configured to per 
form a switching operation in response to the reception of 
the scan signal supplied through the first scan line GL1 so 
that the data signal supplied via the first data line DL1 is 
stored as a data voltage in the capacitor Cst . The drive 
transistor DR is configured to allow a drive current to flow 
into between a first power supply line EVDD and a second 
power supply line EVSS in accordance with the data voltage 
stored in the capacitor Cst . The organic light emitting diode 
OLED operates to emit light using the drive current from the 
drive transistor DR . 
[ 0056 ] The compensation circuit CC may be a circuit 
added within the sub - pixel to compensate a threshold volt 
age of the drive transistor DR . The compensation circuit CC 
may include at least one transistor . A configuration of the 
compensation circuit CC varies greatly depending on a 
compensation method thereof . An example thereof is as 
follows . 
[ 0057 ] As shown in FIG . 3 , the compensation circuit CC 
includes a sensing transistor ST and a sensing line VREF . 
The sensing transistor ST is connected to a node ( hereinafter 
referred to as a sensing node ) between a source line of the 
drive transistor DR and an anode of the organic light 
emitting diode OLED . The sensing transistor ST is config 
ured to supply an initialization voltage ( or a sensing voltage ) 
transmitted through the sensing line VREF to the sensing 
node or to sense a voltage or current of the sensing node . 
10058 ] The switching transistor SW includes a first elec 
trode connected to the first data line DL1 and a second 
electrode connected to the gate electrode of the drive tran 
sistor DR . The drive transistor DR has a first electrode 
connected to the first power line EVDD and a second 
electrode connected to the anode of the organic light emit 
ting diode OLED . The capacitor Cst has a first electrode 
connected to the gate electrode of the drive transistor DR 
and a second electrode connected to the anode of the organic 
light emitting diode OLED . The organic light emitting diode 
OLED has an anode connected to the second electrode of the 
drive transistor DR and a cathode connected to the second 
power line EVSS . The sensing transistor ST has a first 
electrode connected to the sensing line VREF and a second 
electrode connected to the anode of the organic light emit 
ting diode OLED . 
[ 0059 ] As used herein , the first electrode and the second 
electrode are defined as a source electrode and a drain 



US 2019 / 0036067 A1 Jan . 31 , 2019 

electrode , or a drain electrode and a source electrode , 
respectively , based on the type of the transistor . 
[ 0060 ] An operating time of the sensing transistor ST may 
be similar to or different from the operating time of the 
switching transistor SW , depending on the configuration or 
the compensation algorithm of the compensation circuit . In 
one example , the switching transistor SW has a gate elec 
trode connected to a first sub - scan line GLla , while the 
sensing transistor ST has a gate electrode connected to a 
second sub - scan line GL1b . In another example , the first 
sub - scan line GLla coupled to the gate electrode of the 
switching transistor SW and the first sub - scan line GL1b 
coupled to the gate electrode of the sensing transistor ST 
may be shared by both transistors SW and ST . 
[ 0061 ] The sensing line VREF may be connected to the 
data driver . In this case , the data driver may sense the 
sensing node of the sub - pixel during a non - display period of 
the image or an N frame ( N is an integer of 1 or more ) 
period , or in real time , and then , may allow the compensa 
tion circuit to perform the compensation based on the 
sensing result . In one example , the switching transistor SW 
and the sensing transistor ST may be turned on at the same 
time . In this case , the sensing operation through the sensing 
line VREF and the data output operation for outputting the 
data signal are distinguished from each other based on a time 
division by the data driver . 
[ 0062 ] In addition , data to be compensated based on the 
sensing result may include a digital based data signal , an 
analog based data signal or a gamma voltage , and the like . 
Further , the compensation circuit for generating the com 
pensation signal or the compensation voltage based on the 
sensing result may be implemented inside the data driver , 
inside the timing control unit , or as a separate circuit . 
[ 0063 ] In FIG . 3 , a sub - pixel having a 3T ( transistors ) 1C 
( capacitor ) structure including the switching transistor SW , 
drive transistor DR , capacitor Cst , organic light emitting 
diode OLED , and sensing transistor ST is illustrated as an 
example . However , the present disclosure is not limited 
thereto . When the compensation circuit CC is added in the 
sub - pixel , the sub - pixel may include 3T2C , 4T2C , 5T1C , or 
6T2C structure , or the like . 
10064 ) Because the organic electroluminescent display 
device as described above does not require a backlight unit , 
the organic electroluminescent display device may have a 
thinner display panel than that of a liquid crystal display . 
Further , since the display panel of the organic electrolumi 
nescent display device may be flexible as thin as possible , 
the display panel may be bent or curved . Further , the panel 
may be deformed in a rolled shape or the like . 
[ 0065 ] Therefore , in recent years , various types of 
mechanical structures for housing display panels of the 
organic electroluminescent display devices have been 
designed . Hereinafter , a structure of a display panel that is 
rollable or extendable to implement a display device with a 
rollable display panel will be described . 
[ 0066 ] FIG . 4 is a top view of an exemplary display panel 
according to an embodiment of the present disclosure . FIG . 
5 is a cross - sectional view of an exemplary display panel 
according to an embodiment of the present disclosure . FIG . 
6 is a cross - sectional view showing an example etching of a 
first substrate . FIG . 7 is a cross - sectional view of a first 
substrate and second substrate as bonded together . FIG . 8 is 
a plan view of a modular display panel . 

[ 0067 ] As shown in FIGS . 4 to 8 , a display panel 150 
according to an embodiment of the present disclosure 
includes a first substrate GLS , an intermediate layer IL 
having a display region AA including a plurality of pixels , 
and a second substrate MS . 
[ 0068 ] The intermediate layer IL has an adhesive layer 
ADL in addition to the plurality of pixels constituting the 
display region AA . The plurality of pixels may include 
sub - pixels configured for emitting red R , white W , blue B 
and green G light beams . However , the present disclosure is 
not limited thereto . The adhesive layer ADL may be made of 
an adhesive material which enables bonding between first 
substrate GLS and second substrate MS , and seals the 
intermediate layer IL located between the first substrate GLS 
and the second substrate MS . 
10069 ] The first substrate GLS may be made of glass or 
resin . A thickness of the first substrate GLS may be 0 . 01 mm 
to 0 . 2 mm . 
[ 0070 ] From experimental results , it may be confirmed 
that when the thickness of the first substrate GLS is as thin 
as 0 . 01 mm to 0 . 1 mm , and even when the first substrate is 
made of glass instead of resin , the first substrate may be 
rolled into a rolled state or may be unrolled in an extended 
state . 
10071 ] The first substrate GLS has an etched region 
( etched portion ) GLS1 and a non - etched region ( non - etched 
portion ) GLS2 . On the non - etched region GLS2 , a pad for 
connection with an external substrate may be disposed . The 
non - etched region GLS2 has an elongated rectangular shape . 
10072 ] In the non - etched region GLS2 , the first substrate 
may be connected to an external substrate . The non - etched 
portion enhances the rigidity of the substrate . To this end , it 
is desirable that the non - etched region GLS2 occupies 5 % to 
10 % of a total area of the first substrate GLS . Further , the 
non - etched region GLS2 has a higher rigidity than that of the 
etched region GLS1 . To this end , the thickness t2 of the 
non - etched region GLS2 is preferably selected to be in a 
range of from 0 . 1 mm to 0 . 2 mm . 
[ 0073 ] Except for the non - etched region GLS2 , the first 
substrate is partially removed by an etching process to form 
the etched region GLS1 . The etched region GLS1 is pro 
vided to mitigate a tensile stress that the first substrate GLS 
may receive when the display panel 150 is rolled in a rolled 
state or is unrolled in an extended state . For this purpose , a 
thickness tl of the substrate in the etched region GLS1 is 
preferably selected from the range of 0 . 01 mm to 0 . 1 mm . 
[ 0074 ] The second substrate MS may be made of metal . A 
thickness of the second substrate MS may be selected from 
a range of 0 . 01 mm to 0 . 2 mm . The second substrate MS 
absorbs , disperses and alleviates the tensile stress that the 
first substrate GLS may receive when the display panel 150 
is coiled in a rolled state or is unrolled in an extended state . 
[ 0075 ] From experimental results , it may be confirmed 
that when the thickness of the second substrate MS is as thin 
as 0 . 01 mm to 0 . 2 mm , the second substrate effectively 
absorbs , disperses and alleviates the tensile stress that the 
first substrate GLS may receive when the display panel 150 
is coiled in a rolled state or is unrolled in an extended state . 
100761 Since the second substrate MS is made of a metal 
material , the second substrate is more resistant to impact 
than the first substrate GLS . As a result , the second substrate 
MS may be made larger than the first substrate GLS . That is , 
the second substrate MS may have a protruding region GP 
in which the second substrate protrudes outward , as com 
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pared to the first substrate GLS . The protruding region may 
exist at one or more positions . Further , the protrusion region 
GP of the second substrate MS may effectively serve to 
protect a corner of the first substrate from an impact that the 
first substrate GLS may otherwise receive . 
[ 0077 ] Meanwhile , the display panel 150 may be electri 
cally connected to the timing control unit 120 , data driver 
140 , scan driver 130 , and the like the image processing unit 
or power supply unit is not shown ) . As a result , the display 
panel is modularized as shown in FIG . 8 . 
[ 0078 ] The scan driver 130 is formed in the display panel 
150 in a gate - in - panel fashion . The data driver 140 is 
implemented in the source substrate 145 . The timing control 
unit 120 and the like are mounted in the control substrate 
125 . 
[ 0079 ] In order to coil the display panel 150 in a rolled 
state , it may be preferable to form the scan driver 130 to the 
left side and / or the right side of the display region AA in a 
GIP ( Gate In Panel ) manner . However , the present disclo 
sure is not limited thereto . Further , the data driver 140 may 
be mounted in the source substrate 145 serving as a flexible 
circuit board , while the timing control unit 120 and the like 
may be mounted in the control substrate 125 serving as the 
printed circuit board . However , the present disclosure is not 
limited thereto . Further , the source substrate 145 and the 
control substrate 125 may be connected with each other via 
a cable . However , the present disclosure is not limited 
thereto . 
[ 0080 ] Hereinafter , a mechanical structure for implement 
ing a display device with a rollable display panel will be 
described . 
[ 0081 ] FIG . 9 and FIG . 10 show a display device with a 
rollable display panel according to an embodiment of the 
present disclosure . 
[ 0082 ] As shown , the display device with a rollable dis 
play panel according to an embodiment of the present 
disclosure includes a display panel P for displaying an 
image , and a rolling and unrolling mechanism for rolling up 
or unrolling down the display panel P . 
10083 ] The rolling and unrolling mechanism includes an 
elongate display - panel hollow roller 200 to which the dis 
play panel P is fixed , a support frame 300 to which the 
display - panel roller is rotatably coupled , and a drive motor 
M for providing a driving force for rotating the display 
panel roller relative to the support frame . 
[ 0084 ] A weight bar is coupled to the lower end of the 
display panel P . The weight bar keeps the entire face of the 
display panel flat . The weight bar serves to pull down the 
panel P so that the display panel P may smoothly descend . 
0085 ] The weight bar may be made of a metal material , 
a synthetic resin material , a natural material , or a combina 
tion thereof . 
[ 0086 ] For example , the weight bar may be formed of a 
stack of a metal material layer and a synthetic resin material 
layer . Alternatively , the weight bar may be a stack of a metal 
layer and a natural wood layer or a stone layer . 
[ 0087 ] The weight bar may be attached to the display 
panel P with an adhesive . Alternatively , the weight bar may 
be fixed to the display panel Pusing fastening means . 
[ 0088 ] The drive motor M rotates the display - panel roller 
200 in both directions . As shown in FIG . 10 , when the drive 
motor M rotates the display - panel roller 200 in a first 
direction , e . g . , clockwise , the display panel P unrolls down . 
As shown in FIG . 9 , when the drive motor M rotates the 

display - panel roller 200 , in a second direction , e . g . , coun 
terclockwise , the display panel P is rolled up . 
[ 0089 ] The present disclosure is directed to the elongate 
display - panel hollow roller 200 that is coupled to the display 
panel P and winds the display panel P around its outer 
surface . 
[ 0090 ] FIG . 11 is an exploded perspective view showing 
an elongate display - panel hollow roller of a display device 
with a rollable display panel according to an embodiment of 
the present disclosure . FIG . 12 shows an assembled state of 
the elongate display - panel hollow roller of the display 
device with the rollable display panel according to the 
embodiment of the present disclosure . 
[ 0091 ] As shown , as shown , an elongate display - panel 
hollow roller 200 according to an embodiment of the present 
disclosure includes first and second elongate half - circularly 
rounded plates 210 and 220 , and first and second support 
rings 230 . 
10092 ] The first and second elongate half - circularly 
rounded plates 210 and 220 face away each other to form an 
inner space . The first and second elongate half - circularly 
rounded plates 210 and 220 are in contact with the first and 
second support rings 230 which are disposed in the inner 
space . 
10093 ] The first and second support rings 230 face - contact 
the inner faces of the first and second elongate half - circu 
larly rounded plates 210 and 220 . The first and second 
elongate half - circularly rounded plates 210 and 220 face 
away each other to form a substantially hollow cylindrical 
body . 
[ 0094 ] The first and second support rings 230 are arranged 
in the inner space defined by the first and second elongate 
half - circularly rounded plates 210 and 220 facing away each 
other . The first and second support rings 230 are arranged to 
be spaced from each other in the inner space such that the 
inner space are divided into three sub - inner spaces . The 
three sub - inner spaces may be arranged in the length direc 
tion of the panel roller 200 . Between the first and second 
support rings 230 , a printed circuit board PCB of the display 
panel P may be disposed . That is , the PCB is disposed in the 
middle inner sub - space in the sub - inner spaces . Further , each 
driving mean may be disposed in each of the sub - inner 
spaces around the middle inner sub - space . In this way , the 
display device with the rollable display panel may have a 
reduced size . 
10095 ] The printed circuit board PCB may serve as the 
control substrate 125 described above . 
[ 0096 ] The first and second elongate half - circularly 
rounded plates 210 and 220 as facing away each other are 
assembled with the first and second support rings 230 to 
form a hollow cylindrical panel - roller 200 . When the hollow 
cylindrical panel - roller 200 is divided into the separate first 
and second elongate half - circularly rounded plates 210 and 
220 , the assembly thereof may be facilitated . Further , the 
display panel P may be reliably secured to the elongate 
display - panel hollow roller 200 . 
[ 0097 ] When the first and second elongate half - circularly 
rounded plates 210 and 220 are assembled using the spaced 
first and second support rings 230 , the first and second 
support rings 230 may divide the inner space defined by the 
first and second elongate half - circularly rounded plates 210 
and 220 facing away each other into the three inner sub 
spaces . 
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[ 0098 ] In the middle sub - space between the first and 
second support rings 230 , the printed circuit board PCB for 
the display panel P may be received . Each driving mean may 
be disposed in each of the sub - inner spaces around the 
middle inner sub - space . In this way , the display device with 
the rollable display panel may have a reduced size as 
described above . 
[ 0099 ] Each of the first and second support rings 230 may 
have a groove 232 defined therein into which an edge of the 
circuit board PCB for the display panel P is inserted . 
[ 0100 ] While the edge of the circuit board PCB for the 
display panel P is inserted in the groove 232 of each of the 
first and second support rings 230 , the first and second 
support rings 230 may be assembled with the first and 
second elongate half - circularly rounded plates 210 , thereby 
to form the elongate display - panel hollow roller 200 and , at 
the same time , allow the coupling between the elongate 
display - panel hollow roller 200 and display panel P . This 
provides the effect that the printed circuit board PCB may be 
firmly fixed to the central region of the elongate display 
panel hollow roller 200 without separate fastening means . 
[ 0101 ] In this connection , the corner of the printed circuit 
board PCB may have a shoulder 234 to keep the connection 
between the printed circuit board PCB and the first and 
second support rings 230 more robust . The shoulder 234 of 
the circuit board PCB is constrained within the groove 232 
of each of the first and second support rings 230 . This allows 
the printed circuit board PCB and first and second support 
rings 230 to be stably coupled together . 
[ 0102 ] FIG . 13 shows the display panel assembled on the 
display - panel roller according to an embodiment of the 
present disclosure . 
[ 0103 ] As shown , the printed circuit board PCB of the 
display panel P is coupled to the first and second support 
rings 230 . 
[ 0104 The first and second elongate half - circularly 
rounded plates 210 and 220 are assembled with the first and 
second support rings 230 such that a first elongate gap G1 is 
defined between the first and second elongate half - circularly 
rounded plates 210 and 220 . In other words , the first and 
second elongate half - circularly rounded plates 210 and 220 
do not wrap the entire outer surface of the first and second 
support rings 230 , but partially wraps the outer surface of the 
first and second support rings 230 . That is , the first and 
second elongate half - circularly rounded plates 210 and 220 
are assembled away from each other . 
0105 ] The display panel P passes through the first elon - 
gate gap G1 and then is drawn out of the inner space defined 
by the first and second elongate half - circularly rounded 
plates 210 and 220 . This allows the printed circuit board of 
the display panel P to be firmly fixed to the elongate 
display - panel hollow roller 200 . Further , it is possible to 
reduce the damage of the display panel when the display 
panel Pis wound around the roller . 
[ 0106 ] The first and second elongate half - circularly 
rounded plates 210 and 220 are assembled with the first and 
second support rings 230 such that a second elongate gap G2 
is defined between the first and second elongate half 
circularly rounded plates 210 and 220 . In this connection , 
the second elongate gap G2 may be opposite to the first 
elongate gap G1 . It is preferable that an electric contact C 
provided on the printed circuit board PCB is exposed 
through the second gap G2 . Thus , an external inspection 
means may connect to the printed circuit board PCB through 

the electric contact C to inspect the circuit board PCB or 
perform firmware upgrade on the circuit board PCB . 
0107 ] The electrical contact of the circuit board PCB is 
exposed through the second gap G2 so that it is not neces 
sary to disassemble the elongate display - panel hollow roller 
200 to connect for the external circuit to the circuit board 
PCB . 
[ 0108 ] In the figure , one - dot chain line shows fastening 
points between the first and second support rings 230 and the 
first and second elongated half - circularly rounded plates 210 
and 220 . As shown , the fastening between the first and 
second support rings 230 and the first and second elongated 
half - circularly rounded plates 210 and 220 may be achieved 
radially . Such fastening may be accomplished using fasten 
ing means such as a screw . 
[ 0109 ] FIG . 14 shows a display panel coupled to a display 
panel roller according to another embodiment of the present 
disclosure . 
[ 0110 ) This embodiment may be applied to a case where 
reinforcement materials B are attached to the rear face of the 
display panel Pand , thus , the thickness of the display panel 
P is increased . The reinforcement materials B for securing 
the flatness of the display panel P in the extended state may 
be provided on the rear face of the display panel P . The 
reinforcement material B may be attached to prevent sag 
ging of the wiring disposed on the rear face of the display 
panel P . 
[ 0111 ] In this case , the entire thickness of the display panel 
P becomes larger . 
f0112 ] . The display panel P is drawn through the first gap 
G1 formed between the first and second elongate half 
circularly rounded plates 215 and 220 . However , when the 
thicknesses of the first and second elongated half - circularly 
rounded plates 215 and 220 defining the first gap G1 are 
equal to each other , a step portion is formed in a portion of 
the display panel where the display panel P surrounds the 
elongate display - panel hollow roller 200 by one turn . In 
other words , in the portion where the display panel P . 
surrounds the elongate display - panel hollow roller 200 by 
one turn , the corner of the reinforcement material B attached 
to the rear face of the display panel P contacts the front face 
( image display surface ) . 
0113 ] When the front face is repeatedly touched by the 
corner portion of the reinforcement material B attached to 
the rear face of the display panel P , scratches or the like may 
be damaged at the contact portion . 
f0114 ] This embodiment is intended to solve such a prob 
lem . To this end , a difference in thickness between the first 
and second elongated half - circularly rounded plates 215 , 220 
defining the first gap G1 through which the display panel P 
passes may correspond to the thickness of the display panel 
P . 
[ 0115 ] As shown , the thickness of the first elongated 
half - circularly rounded plate 215 is greater by the thickness 
of the display panel P than the thickness of the second 
elongated half - circularly rounded plate 220 . Specifically , the 
thickness of the portion of the first elongated half - circularly 
rounded plate 215 as adjacent to the gap G1 is greater by the 
thickness of the display panel P than the thickness of the 
second elongated half - circularly rounded plate 220 . 
[ 0116 ] Thus , when the display panel P is wound around 
the elongate display - panel hollow roller 200 by one turn , the 
step portion occurring near the gap G may be removed . As 
a result , the scratches otherwise generated by the contact 
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between the corner of the reinforcement material B attached 
to the rear face of the display panel P and the front face of 
the display panel P may be suppressed . 
[ 0117 ] As described above , the display device with the 
rollable display panel according to the present disclosure has 
the display - panel roller for winding the display panel , which 
is manufactured by assembling the divided first and second 
elongate half - circularly rounded plates and first and second 
support rings . As a result , the circuit board of the display 
panel may be fixed between the first and second support 
rings . The display panel may be drawn through the gap 
between first and second elongated half - circularly rounded 
plates . Further , the assembling between the display panel 
and the roller may be improved . 
[ 0118 ] Further , when the thickness of the display panel is 
increased , a step is not formed at a portion of the display 
panel where the display panel starts along and on the 
display - panel roller . For this reason , the first and second 
elongate half - circularly rounded plates have different outer 
diameters , thereby reducing the occurrence of scratches in 
the front face of the display panel . 
[ 0119 ] In the above description , numerous specific details 
are set forth in order to provide a thorough understanding of 
the present disclosure . The present disclosure may be prac 
ticed without some or all of these specific details . Examples 
of various embodiments have been illustrated and described 
above . It will be understood that the description herein is not 
intended to limit the claims to the specific embodiments 
described . On the contrary , it is intended to cover alterna 
tives , modifications , and equivalents as may be included 
within the spirit and scope of the present disclosure as 
defined by the appended claims . 
[ 0120 ] The various embodiments described above can be 
combined to provide further embodiments . All of the U . S . 
patents , U . S . patent application publications , U . S . patent 
applications , foreign patents , foreign patent applications and 
non - patent publications referred to in this specification and / 
or listed in the Application Data Sheet are incorporated 
herein by reference , in their entirety . Aspects of the embodi 
ments can be modified , if necessary to employ concepts of 
the various patents , applications and publications to provide 
yet further embodiments . 
[ 0121 ] These and other changes can be made to the 
embodiments in light of the above - detailed description . In 
general , in the following claims , the terms used should not 
be construed to limit the claims to the specific embodiments 
disclosed in the specification and the claims , but should be 
construed to include all possible embodiments along with 
the full scope of equivalents to which such claims are 
entitled . Accordingly , the claims are not limited by the 
disclosure . 

What is claimed is : 
1 . A display device comprising : 
a rollable display panel configured to display an image ; 
a support frame ; and 
a display - panel roller rotatably coupled to the support 

frame , a first end of the rollable display panel being 
coupled to the display - panel roller , the display - panel 
roller including : first and second elongate half - circu 
larly rounded plates attached to each other to face away 
each other to form a substantially cylindrical elongate 
inner space ; and 

first and second support annular rings spaced apart from 
each other within the substantially cylindrical elongate 
inner space , wherein the first and second support annu 
lar rings are disposed in the inner space , wherein an 
outer face of each of the first and second support 
annular rings face - contacts an inner face of each of the 
first and second elongate half - circularly rounded plates . 

2 . The device of claim 1 , wherein the first and second 
support annular rings divide the inner space into three inner 
sub - spaces arranged in a length direction of the roller . 

3 . The device of claim 2 , further comprising a circuit 
board connected to the display panel , wherein the circuit 
board is disposed between the first and second support 
annular rings . 

4 . The device of claim 3 , wherein each of the first and 
second support rings has a groove formed therein , wherein 
the circuit board is partially inserted into the groove . 

5 . The device of claim 4 , wherein the circuit board has a 
shoulder at an edge thereof , and wherein the shoulder is 
inserted into the groove . 

6 . The device of claim 1 , wherein a first elongate gap is 
formed between the first and second elongate half - circularly 
rounded plates , wherein the rollable display panel is struc 
tured to pass through the first gap . 

7 . The device of claim 6 , further comprising a circuit 
board connected to the rollable display panel , the circuit 
board being disposed between the first and second support 
rings , wherein a second gap is formed between the first and 
second elongate half - circularly rounded plates , and wherein 
an electric contact on the circuit board is exposed outwardly 
through the second gap . 

8 . The device of claim 6 , wherein portions of the first and 
second elongate half - circularly rounded plates adjacent to 
the first elongate gap have different thicknesses with a 
difference in the thicknesses corresponding to a thickness of 
the rollable display panel . 

9 . The device of claim 2 , further comprising a driving 
means configured to rotate the display - panel roller with 
respect to the support frame , wherein the driving means is 
disposed in one of the three inner sub - spaces except for a 
middle inner sub - space thereof . 

10 . The device of claim 1 , wherein the display - panel roller 
is elongate . 


