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DISPLAY SUBSTRATE AND DISPLAY the boundary . The second side of second pattern can extend 
DEVICE INCLUDING THE SAME in a direction substantially perpendicular to the first side . 

In example embodiments , the circular display substrate 
This application claims priority under 35 U . S . C . $ 119 to further includes a data line formed in the pixel area and 

Korean patent Application No . 10 - 2015 - 0015945 , filed on 5 electrically connecting the data circuit to the pixel . The data 
Feb . 2 , 2015 , the disclosure of which is hereby incorporated line can extend in a second direction which is substantially 
by reference herein in its entirety . perpendicular to the first direction . An angle between an 

extending direction of the first side of the second pattern and 
BACKGROUND the second direction can be varied according to a position of 

10 the data circuit . Field In example embodiments , the data line and the second The described technology generally relates to a display pattern of the data circuit are formed form a same conductive substrate and a display device including the same . layer . Description of the Related Technology 
Cathode ray tube ( CRT ) displays are typically large and 15 15 In example embodiments , a distance between the scan 

non - portable , but flat panel displays such as , liquid crystal circuit and the data circuit which is adjacent to the scan 
displays and organic light - emitting diode ( OLED ) displays circuit gets smaller as being closer to the boundary . 
can be made relatively small , lightweight and to consume In example embodiments , a distance between the scan 
low power . circuit and the boundary is smaller than a distance between 

A display device usually includes a display substrate 20 the data circuit and the boundary . The scan circuits and the 
having a quadranglular shape . The display device includes a data circuits can be arranged in two rows in a plan view . 
pixel area and a peripheral area surrounding the pixel area . In example embodiments , the circular display substrate 
A plurality of pixels to display an image , thin film transistors further includes a scan connecting line formed between the 
( TFTs ) to control the pixels and signal lines to provide scan circuit and the scan line and configured to electrically 
signals to the pixels are formed in the pixel area . A driving 25 connect the scan line to the scan circuit . The scan connecting 
portion to drive the pixels including a peripheral TFT is line can extend in the perpendicular direction to the bound 
formed in the peripheral area . ary . 

In example embodiments , the length of each of the scan 
SUMMARY OF CERTAIN INVENTIVE connecting line is substantially same as each other regard 

ASPECTS 30 less of a position of the scan circuit . 
In example embodiments , two scan circuits which are 

One inventive aspect relates to a display substrate that can formed adjacent to each other are spaced apart from each 
improve efficiency of a circuit layout in a peripheral area and other in a same distance . 
a display device having the display substrate . In example embodiments , the scan circuit is connected to 

Another aspect is circular display substrate and a display 35 the pixel which is near the peripheral area by a conductive 
device including the same . pattern having a leaner shape . 

Another aspect is a method of displaying an image using In example embodiments , the peripheral area has a ring 
the display device . shape surrounding the pixel area . 

Another aspect is a circular display substrate that includes Another aspect is a display device that includes a circular 
a plurality of pixels formed in a pixel area having a circular 40 display panel including a circular display substrate and a 
shape , and a driving portion formed in a peripheral area receiving container configured to receiving the circular 
adjacent to the pixel area , and configured to drive the pixels . display panel . The circular display substrate includes a 
The driving portion includes a conductive pattern having a plurality of pixels formed in a pixel area having a circular 
first side which extends in a perpendicular direction to a shape , and a driving portion formed in a peripheral area 
boundary of the pixel area and the peripheral area . 45 adjacent to the pixel area , and configured to drive the pixels . 

In example embodiments , the driving portion includes a The driving portion includes a conductive pattern having a 
plurality of scan circuits . The scan circuit can include a first first side which extends in a perpendicular direction to a 
pattern electrically connected to the pixel and having a first boundary of the pixel area and the peripheral area . 
side and a second side . The first side of the first pattern can In example embodiments , the driving portion of the 
extend in the perpendicular direction to the boundary . The 50 circular display substrate includes a plurality of scan cir 
second side of first pattern can extend in a direction sub - cuits . The scan circuit can include a first pattern electrically 
stantially perpendicular to the first side . connected to the pixel and having a first side and a second 

In example embodiments , the circular display substrate side . The first side of the first pattern can extend in the 
further includes a scan line formed in the pixel area and perpendicular direction to the boundary . The second side of 
electrically connecting the scan circuit to the pixel . The scan 55 first pattern can extend in a direction substantially perpen 
line can extend in a first direction . An angle between an dicular to the first side . 
extending direction of the first side of the first pattern and the In example embodiments , the circular display substrate is 
first direction can be varied according to a position of the formed in the pixel area , and further includes a scan line 
scan circuit . formed in the pixel area and electrically connecting the scan 

In example embodiments , the scan line and the first 60 circuit to the pixel . The scan line can extend in a first 
pattern of the scan circuit are formed from a same conduc direction . An angle between an extending direction of the 
tive layer . first side of the first pattern and the first direction can be 

In example embodiments , the driving portion further varied according to a position of the scan circuit . 
includes a plurality of data circuits . The data circuit can In example embodiments , the receiving container 
include a second pattern electrically connected to the pixel 65 includes an upper receiving container and a lower receiving 
and having a first side and a second side . The first side of the container . The upper receiving container can overlap the 
second pattern can extend in the perpendicular direction to peripheral area of the circular display substrate . 
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Another aspect is a circular display substrate that includes In the above display substrate , the scan connecting line 
a plurality of pixels formed in a pixel area having a circular comprises a plurality of scan connecting lines having lengths 
shape , and a driving portion formed in a peripheral area substantially the same as each other . 
adjacent to the pixel area , and configured to drive the pixels . In the above display substrate , the distances between 
The driving portion includes a plurality of unit circuits 5 adjacent scan circuits are substantially the same . 
repeatedly formed along the peripheral area . A layout of The above display substrate further comprises a conduc 
each of the unit circuits extends toward a center of the pixel tive pattern configured to electrically connect a selected scan 
area . circuit to the selected pixel adjacent to the peripheral area , 

In example embodiments , the distances between each of wherein the conductive pattern has a shorter width than that 
the unit circuit and the center of the pixel area are substan - 10 of the selected scan circuit . 
tially uniform . In the above display substrate , the peripheral area forms 

Another aspect is a display substrate comprising : a plu a ring around the pixel area . 
rality of pixels formed in a substantially circular pixel area ; Another aspect is a display device , comprising : a display 
and a driving circuit formed in a peripheral area surrounding panel comprising a substantially circular display substrate 
the pixel area and configured to drive the pixels , wherein a 15 and a receiving container configured to receive the display 
boundary is formed between the pixel area and the periph - panel , wherein the substantially circular display substrate 
eral area , and wherein the boundary is substantially concen comprises : a plurality of pixels formed in a substantially 
tric with respect to an arc defining the substantially circular circular pixel area ; and a driving circuit formed in a periph 
pixel area , wherein the driving circuit comprises a conduc - eral area surrounding the pixel area and configured to drive 
tive pattern having a first side which extends in a peripheral 20 the pixels , wherein a boundary is formed between the pixel 
direction crossing the boundary . area and the peripheral area , and wherein the boundary is 

In the above display substrate , the driving circuit com - substantially concentric with respect to an arc defining the 
prises a plurality of scan circuits , wherein each scan circuit substantially circular pixel area , wherein the driving circuit 
comprises a first pattern electrically connected to a selected comprises a conductive pattern having a first side which 
pixel and has first and second sides connected to each other , 25 extends in a peripheral direction crossing the boundary . 
wherein the first side of the first pattern extends in the In the above display device , the driving circuit comprises 
peripheral direction , and wherein the second side of first a plurality of scan circuits , wherein each scan circuit com 
pattern extends in an arc direction crossing the first side . prises a first pattern electrically connected to a selected pixel 

The above display substrate further comprises a scan line and has first and second sides connected to each other , 
formed in the pixel area , wherein the scan line is configured 30 wherein the first side of the first pattern extends in the 
to electrically connect a selected scan circuit to the selected peripheral direction , and wherein the second side of first 
pixel , wherein the scan line extends in a first direction , and pattern extends in an direction crossing the first side . 
wherein an angle between the peripheral direction and the In the above display device , the circular display substrate 
first direction varies with respect to the position of the is formed in the pixel area , wherein the display device 
selected scan circuit . 35 further comprises a scan line formed in the pixel area , 

In the above display substrate , the scan line and the first wherein the scan line is configured to electrically connect a 
pattern are formed on the same layer . selected the scan circuit to the pixel , wherein the scan line 

In the above display substrate , the driving circuit further extends in a first direction , and wherein an angle between the 
comprises a plurality of data circuits , wherein each of the peripheral direction and the first direction varies with respect 
data circuits comprises a second pattern electrically con - 40 to the position of the selected scan circuit . 
nected to a selected pixel and has first and second sides In the above display device , the receiving container 
connected to each other , wherein the first side of the second comprises upper and lower receiving containers , wherein the 
pattern extends in the peripheral direction , and wherein the upper receiving container overlaps the peripheral area of the 
second side of second pattern extends in the arc direction . substantially circular display substrate . 

The above display substrate further comprises a data line 45 Another aspect is a display substrate comprising : a plu 
formed in the pixel area , wherein the scan line is configured rality of pixels formed in a substantially circular pixel area ; 
to electrically connect a selected data circuit to the selected and a driving circuit formed in a peripheral area surrounding 
pixel , wherein the data line extends in a second direction the pixel area and configured to drive the pixels , wherein the 
crossing the first direction , and wherein an angle between driving circuit comprises a plurality of unit circuits sur 
the peripheral direction and the second direction varies with 50 rounding the pixel area , and wherein each of the unit circuits 
respect to the position of the selected data circuit . extends toward the center of the pixel area . 

In the above display substrate , the data line and the second In the above display substrate , the distances between each 
pattern are formed on the same layer . of the unit circuits and the center of the pixel area are 

In the above display substrate , the distance between the substantially the same . 
selected scan circuit and a selected data circuit adjacent to 55 According to at least one of the disclosed embodiments , 
the selected scan circuit is smaller at a location closer to the unit circuits of a circular display substrate arranged along 
boundary . the boundary of a pixel area and a peripheral area extends in 

In the above display substrate , the distance between the a perpendicular direction to the boundary . Thus , efficiency of 
selected scan circuit and the boundary is less than the a circuit layout in peripheral area can be improved . 
distance between a selected data circuit adjacent to the 60 In addition , resistive load due to a wiring length difference 
selected scan circuit and the boundary , wherein the scan can be reduced . 
circuits and the data circuits are arranged in rows . 

The above display substrate further comprises a scan BRIEF DESCRIPTION OF THE DRAWINGS 
connecting line formed between each of the scan circuits and 
the scan line and configured to electrically connect the scan 65 FIG . 1 is a plan view illustrating a circular display 
line to the scan circuit , wherein the scan connecting line substrate according to an exemplary embodiment . 
extends in the peripheral direction . FIG . 2 is an enlarged view illustrating A area of FIG . 1 . 
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FIG . 3A is a partially enlarged view illustrating a scan includes a plurality of scan circuits 100 . The data driving 
circuit and a data circuit of FIG . 2 . portion DDR include a plurality of data circuits 200 . 

FIG . 3B is a cross - sectional view taken along line I - I ' of The scan circuit 100 is formed in the peripheral area SA . 
FIG . 3A . The scan circuit 100 is electrically connected to the scan line 

FIG . 4A is a partially enlarged view illustrating a pixel of 5 SL in the pixel area PA through a scan connecting line 110 
FIG . 2 . which is formed in the peripheral area SA . 

FIG . 4B is a cross - sectional view taken along line of FIG . The data circuit 200 is formed in the peripheral area SA . 
4A . The data circuit 200 is electrically connected to the data line 

FIG . 5 is a partially enlarged view illustrating a circular DL in the pixel area PA through a data connecting line 210 
display substrate according to an exemplary embodiment . 10 which is formed in the peripheral area SA . 

FIG . 6 is a partially enlarged view illustrating a circular Referring again to FIG . 2 , a boundary between the pixel 
display substrate according to an exemplary embodiment . area PA and the peripheral area SA is substantially circular . 

FIG . 7 is a partially enlarged view illustrating a circular Thus , a portion of the boundary has an arc shape . The 
display substrate according to an exemplary embodiment . boundary is formed along an arc direction D3 , and the scan 

FIG . 8 is a partially enlarged view illustrating a circular 15 circuits 100 and the data circuits 200 are formed in the arc 
display substrate according to an exemplary embodiment direction D3 . For example , the scan circuits 100 and the data 

FIG . 9 is an exploded perspective view briefly illustrating circuits 200 are alternately formed along the arc direction 
a circular display according to an exemplary embodiment . 

FIG . 10 is an exploded perspective view briefly illustrat The scan circuit 100 extends in a fourth direction ( or 
ing a circular display according to an exemplary embodi - 20 peripheral direction ) D4 which is substantially perpendicu 
ment . lar to or crossing the arc direction D3 . The fourth direction 

D4 is substantially perpendicular to the arc direction D3 , so 
DETAILED DESCRIPTION OF CERTAIN that the fourth direction D4 can be varied according to a 

INVENTIVE EMBODIMENTS position of the scan circuit 100 . For example , the scan circuit 
100 overall has a width in a fifth direction D5 which is 

Recently , demand for a display device having a circular substantially perpendicular to the fourth direction D4 , and 
substrate has increased . The circular display device has a extend in the fourth direction D4 , so that the scan circuit 100 
pixel arrangement different from a typical display device , is substantially rectangular . 
such that a new layout of a peripheral area is required . In The scan connecting line 110 is formed in the peripheral 
typical displays , the arrangement of circuitry of the driving 30 area SA . The scan connecting line 110 electrically connects 
portion is not efficient . the scan circuit 100 to the scan line SL in the pixel area PA . 

Hereinafter , the described technology will be explained in The scan connecting line 110 extends in the fourth direction 
detail with reference to the accompanying drawings . In this D4 . Thus , the scan connecting line 110 extends in a direction 
disclosure , the term “ substantially ” includes the meanings of which is substantially perpendicular to the boundary 
completely , almost completely or to any significant degree 35 between the pixel area PA and the peripheral area SA . 
under some applications and in accordance with those The data circuit 200 extends in the fourth direction D4 
skilled in the art . Moreover , " formed on ” can also mean which is substantially perpendicular to the arc direction D3 . 
“ formed over . ” The term “ connected ” can include an elec - The fourth direction D4 is substantially perpendicular to the 
trical connection . arc direction D3 , so that the fourth direction D4 can be 

FIG . 1 is a plan view illustrating a circular display 40 varied according to a position of the data circuit 200 . For 
substrate according to an exemplary embodiment . FIG . 2 is example , the data circuit 200 has a width in a fifth direction 
an enlarged view illustrating A area of FIG . 1 . D5 , and extend in the fourth direction D4 , so that the data 

Referring to FIGS . 1 and 2 , a circular display substrate circuit 200 has a substantially rectangular shape . 
includes a pixel area PA and a peripheral area SA . The data connecting line 210 is formed in the peripheral 

The circular display substrate can display an image in the 45 area SA . The data connecting line 210 electrically connects 
pixel area PA . For example , the circular display substrate is the data circuit 200 to the data line DL in the pixel area PA . 
a liquid crystal display substrate , an OLED display substrate The data connecting line 210 extends in the fourth direction 
and the like . D4 . Thus , the data connecting line 210 extends in a direction 

The pixel area PA has a substantially circular shape . The which is perpendicular to the boundary of the pixel area PA 
pixel area PA includes a plurality of pixels P to display an 50 and the peripheral area SA . 
image . The pixels P can be arranged in a matrix form along Accordingly , the scan circuits 100 and the data circuits 
a first direction D1 and a second direction D2 in the pixel 200 are formed along the boundary of the pixel area PA and 
area PA . The second direction D2 crosses the first direction the peripheral area SA , and each of the scan circuits 100 and 
D1 . The pixel P is electrically connected to a scan line SL the data circuits 200 extends in a substantially perpendicular 
and a data line DL . The scan line SL extends in the first 55 direction to the boundary . Thus , efficiency of a circuit layout 
direction D1 . The data line DL extends in the second in peripheral area SA can be improved . 
direction D2 to cross the first direction D1 . In addition , the scan connecting line 110 extends in the 

The peripheral area SA is adjacent to the pixel area PA . perpendicular direction to the boundary , so that the scan 
The peripheral area SA can surround the pixel area PA , SO lines SL in the pixel area PA and the scan circuits 100 can 
that can form a ring . A driving portion to drive the pixels P 60 be connected to each other substantially uniformly . Thus , 
is formed in the peripheral area SA resistive load due to a wiring length difference can be 

The driving portion ( or driving circuit ) includes a scan reduced . 
driving portion ( or scan driving circuit ) SDR and a data In addition , the data connecting line 210 extends in the 
driving portion ( or data driving circuit ) DDR . The scan perpendicular direction to the boundary , so that the data lines 
driving portion SDR sequentially provides scan signals to 65 DL in the pixel area PA and the data circuits 200 can be 
the pixels P . The data driving portion DDR provides data connected to each other substantially uniformly . Thus , resis 
signals to the pixels P . The scan driving portion SDR tive load due to a wiring length difference can be reduced . 
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FIG . 3A is a partially enlarged view illustrating a scan thickness , such that a stepped portion can be generated at a 
circuit and a data circuit of FIG . 2 . FIG . 3B is a ' cross - portion of the first insulation layer 20 adjacent to the active 
sectional view taken along line 1 - 1 ' of FIG . 3A . pattern . In some example embodiments , the first insulation 

Referring to FIGS . 3A and 3B , the scan circuit 100 layer 20 has a relatively large thickness for sufficiently 
includes a scan peripheral transistor STR and a first pattern 5 covering the active pattern , so that the first insulation layer 
112 . The data circuit 200 includes a data peripheral transistor 20 has a substantially level surface . 
DTR and a second pattern 212 . The gate metal pattern includes the scan line SL in the 

The circular display substrate includes a base substrate pixel area ( referring to PA of FIG . 2 ) , the scan connecting 
10 , an active pattern , a first insulation layer 20 , a gate metal line 110 in the peripheral area SA , the first pattern 112 of the 
pattern , a second insulation layer 30 , a data metal pattern and 10 scan circuit 100 , a scan peripheral gate electrode DG of the 
a third insulation layer 40 . scan peripheral transistor STR , and a data peripheral gate 

The base substrate 10 can include a transparent insulation electrode DG of the data peripheral transistor DTR . 
substrate . For example , the base substrate 10 includes a glass The gate metal pattern can be formed on the first insula 
substrate , a quartz substrate , a transparent resin substrate , tion layer 20 . In some example embodiments , a conductive 
etc . Examples of the transparent resin substrate for the base 15 layer ( not illustrated ) is formed on the first insulation layer 
substrate 10 include polyimide - based resin , acryl - based 20 , and then the conductive layer is partially etched by a 
resin , polyacrylate - based resin , polycarbonate - based resin , photolithography process or an etching process using an 
polyether - based resin , sulfonic acid containing resin , poly - additional etching mask . Hence , the gate metal pattern can 
ethyleneterephthalate - based resin , etc . be provided on the first insulation layer 20 . The conductive 

Although not shown in figure , at least one buffer layer can 20 layer can be formed by a printing process , a sputtering 
be formed on the base substrate 10 . For example , the buffer process , a CVD process , a pulsed laser deposition ( PLD ) 
layer prevents diffusion of metal atoms and / or impurities process , a vacuum evaporation process , an atomic layer 
from the base substrate 10 . Additionally , the buffer layer can deposition ( ALD ) process , etc . The gate metal pattern can be 
adjust heat transfer rate of a successive crystallization pro - formed of metal , alloy , conductive metal oxide , a transparent 
cess for the active pattern , to thereby obtain a substantially 25 conductive material , etc . For example , the gate metal pattern 
uniform active pattern . When the base substrate 10 has a is formed of aluminum ( Al ) , alloy containing aluminum , 
relatively irregular surface , the buffer layer can improve aluminum nitride ( AINx ) , silver ( Ag ) , alloy containing sil 
flatness of the surface of the base substrate 10 . The buffer v er , tungsten ( W ) , tungsten nitride ( WNx ) , copper ( Cu ) , 
layer can be formed of a silicon compound . For example , the alloy containing copper , nickel ( Ni ) , alloy containing nickel , 
buffer layer includes silicon oxide ( SiOx ) , silicon nitride 30 chrome ( Cr ) , chrome nitride ( CrNx ) , molybdenum ( Mo ) , 
( SiNx ) , silicon oxynitride ( SiOxNy ) , silicon oxycarbide alloy containing molybdenum , titanium ( Ti ) , titanium nitride 
( SiOxCy ) , silicon carbon nitride ( SiCxNy ) , etc . These can be ( TiNx ) , platinum ( Pt ) , tantalum ( Ta ) , tantalum nitride 
used alone or in a mixture thereof . ( TaNx ) , neodymium ( Nd ) , scandium ( Sc ) , strontium ruthe 

The active pattern is formed on the base substrate 10 . In nium oxide ( SRO ) , zinc oxide ( ZnOx ) , indium tin oxide 
one example embodiment , the active pattern is formed of 35 ( ITO ) , tin oxide ( SnOx ) , indium oxide ( Inox ) , gallium oxide 
silicon ( Si ) . In another example embodiment , the active ( GaOx ) , indium zinc oxide ( IZO ) , etc . These can be used 
pattern includes a semiconductor oxide including a binary alone or in a combination thereof . In example embodiments , 
compound ( ABX ) , a ternary compound ( ABxCy ) and / or a the gate metal layer has a single layer structure or a multi 
quaternary compound ( ABxCyDz ) . For example , the active layer structure , which can include a metal film , an alloy film , 
pattern is formed of indium ( In ) , zinc ( Zn ) , gallium ( Ga ) , Tin 40 a metal nitride film , a conductive metal oxide film and / or a 
( Sn ) , titanium ( Ti ) , aluminum ( Al ) , hafnium ( Hf ) , zirconium transparent conductive film . 
( Zr ) and / or magnesium ( Mg ) . The scan line SL is electrically connected to the pixels 

The active pattern can include a scan peripheral active ( refers to P of FIG . 2 ) in the pixel area . 
area SA , a scan peripheral source area SS and a scan T he first pattern 112 is formed in the peripheral area , and 
peripheral drain area SD of the scan peripheral transistor 45 includes a portion of the scan circuit 110 . For example , the 
STR . In addition , the active pattern can include a data first pattern 112 is electrically connected to the scan drain 
peripheral active area DA , a data peripheral source area DS area SD of the scan peripheral transistor STR through a 
and a data peripheral drain area DD of the data peripheral contact hole formed through the first insulation layer 20 . 
transistor DTR . The first pattern includes a first side 112a which extends 

The first insulation layer 20 can be formed on and cover 50 in a fourth direction D4 and a second side 112b which 
the active pattern . The first insulation layer 20 can be formed extends in a fifth direction D5 which is substantially per 
by a CVD process , a spin coating process , a plasma pendicular to the fourth direction D4 . The fourth direction 
enhanced chemical vapor deposition ( PECVD ) process , a D4 is substantially perpendicular to a boundary of the pixel 
sputtering process , a vacuum deposition process , a high area and the peripheral area . Thus , the scan circuit 100 
density plasma - chemical vapor deposition ( HDP - CVD ) pro - 55 includes a circuit pattern having sides which extend along 
cess , printing process , etc . For example , the first insulation the fourth direction D4 and the fifth direction D5 . Accord 
layer 20 is formed of silicon oxide ( SiOx ) , silicon nitride ingly , the scan circuit 100 can be substantially rectangular . 
( SiNx ) , silicon oxynitride ( SiOxNy ) , aluminum oxide The scan connecting line 110 is formed in the peripheral 
( A1Ox ) , tantalum oxide ( TaOx ) , hafnium oxide ( HfOx ) , area , and electrically connects the first pattern 112 of the 
zirconium oxide ( Zrox ) , titanium oxide ( TiOx ) , etc . These 60 scan circuit 100 to the scan line SL . The scan connecting line 
can be used alone or in a combination thereof . In addition , 110 extends in the fourth direction D4 which is substantially 
the first insulation layer 20 can have a single layer structure perpendicular to the boundary . 
or a multi layer structure formed of silicon oxide and / or T he scan peripheral gate electrode SG overlaps the scan 
silicon nitride . In example embodiments , the first insulation peripheral active area SA . The scan peripheral active area 
layer 20 are substantially uniformly formed on the base 65 SA , the scan peripheral source area SS and the scan periph 
substrate 10 along a profile of the active pattern . Here , the eral drain area SD are included in the scan peripheral 
first insulation layer 20 can have a substantially small transistor STR . 
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The data peripheral gate electrode DG overlaps the data example , the second pattern 212 is electrically connected to 
peripheral active area DA . The data peripheral active area the data drain area DD of the data peripheral transistor DTR 
DA , the data peripheral source area DS and the data periph through a contact hole formed through the first and second 
eral drain area DD are included in the data peripheral insulation layers 20 and 30 . 
transistor DTR . 5 The second pattern 212 includes a first side 212a which 

Thus , the scan line SL in the pixel area and the first pattern extends along a fourth direction D4 and a second side 212b 
112 in the peripheral area , the scan peripheral gate electrode which extends in a fifth direction D5 which is substantially 
SG of the scan peripheral transistor STR , and the data perpendicular to the fourth direction D4 . The fourth direc 
peripheral gate electrode DG of the data peripheral transistor tion D4 is substantially perpendicular to a boundary between 
DTR can be formed from the same metal layer by pattering 10 the pixel area and the peripheral area . Thus , the data circuit 
the metal later . 200 includes a circuit pattern having sides which extend 

The second insulation layer 30 is formed on the first along the fourth direction D4 and the fifth direction D5 . 
insulation layer 20 on which the gate pattern is formed . The Accordingly , the data circuit 200 can be substantially rect 
second insulation layer 30 having a substantially uniform angular . 
thickness can be formed on the first insulation layer 20 along 15 The data connecting line 210 is formed in the peripheral 
a profile of the gate metal pattern . Thus , a stepped portion area , and electrically connects the second pattern 212 of the 
can be generated at a portion of second insulation layer 30 data circuit 200 to the data line DL . The data connecting line 
adjacent to the gate metal pattern . The second insulation 210 extends in the fourth direction D4 which is substantially 
layer 30 can be formed using a silicon compound . For perpendicular to the boundary . The data connecting line 210 
example , the second insulation layer 30 is formed of silicon 20 can have substantially the same length as the scan connect 
oxide , silicon nitride , silicon oxynitride , silicon oxycarbide ing line 110 , so that the data circuit 200 and the scan circuit 
and / or silicon carbon nitride . These can be used alone or in 100 can be located at substantially the same distance from 
a mixture thereof . The second insulation layer 30 can be the boundary between the pixel area and the peripheral area . 
obtained by a spin coating process , a CVD process , a A distance between the data circuit 200 and the scan 
PECVD process , an HDP - CVD process , an LPCVD pro - 25 circuit 100 which is adjacent to the data circuit 200 is less 
cess , etc . In example embodiments , the second insulation as the data circuit 200 is closer to the pixel area . Thus , a first 
layer 30 has a single layer structure or a multi layer structure , distance L1 between the data circuit 200 and the scan circuit 
which includes a silicon oxide film , a silicon nitride film , a 100 close to the pixel area is less than a second distance L2 
silicon oxynitride film , a silicon oxycarbide film and / or a between the data circuit 200 and the scan circuit 100 far 
silicon carbon nitride film . 30 from the pixel area . 

The data metal pattern is formed on the second insulation The data line DL and the second pattern 212 can be 
layer 30 . formed from the same metal layer by pattering the same 

The data metal pattern includes a data line DL in the pixel metal layer . 
area , data connecting line 210 in the peripheral area , and the The third insulation layer 40 is formed on the second 
second pattern 212 of the data circuit 200 . 35 insulation layer 30 on which the data pattern is formed . 

In one example embodiment , a conductive layer ( not The third insulation layer 40 can have a single - layered 
illustrated ) is formed on the second insulation layer 30 , and structure or a multi - layered structure including at least two 
then the conductive layer is partially etched by a photoli - insulation films . In example embodiments , a planarization 
thography process or an etching process using an additional process is executed on the third insulation layer 40 to 
etching mask . Hence , the data metal pattern can be provided 40 enhance the flatness of the third insulation layer 40 . For 
on the second insulation layer 30 . The conductive layer can example , the third insulation layer 40 has a substantially 
be formed by a printing process , a sputtering process , a CVD level surface by a chemical mechanical polishing ( CMP ) 
process , a pulsed laser deposition ( PLD ) process , a vacuum process , an etch - back process , etc . The third insulation layer 
evaporation process , an atomic layer deposition ( ALD ) 40 can be formed using an organic material . For example , 
process , etc . The data metal pattern can be formed of metal , 45 the third insulation layer 40 is formed of photoresist , acryl 
alloy , conductive metal oxide , a transparent conductive based resin , polyimide - based resin , polyamide - based resin , 
material , etc . For example , the data metal pattern is formed siloxane - based resin , etc . These can be used alone or in a 
of aluminum ( Al ) , alloy containing aluminum , aluminum combination thereof . Alternatively , the third insulation layer 
nitride ( AINx ) , silver ( Ag ) , alloy containing silver , tungsten 40 can be formed of an inorganic material . For example , the 
( W ) , tungsten nitride ( WNx ) , copper ( Cu ) , alloy containing 50 third insulation layer 40 is formed of silicon oxide , silicon 
copper , nickel ( Ni ) , alloy containing nickel , chrome ( Cr ) , nitride , silicon oxynitride , silicon oxycarbide , aluminum , 
chrome nitride ( CrNx ) , molybdenum ( Mo ) , alloy containing magnesium , zinc , hafnium , zirconium , titanium , tantalum , 
molybdenum , titanium ( Ti ) , titanium nitride ( TiNx ) , plati - aluminum oxide , titanium oxide , tantalum oxide , magne 
num ( Pt ) , tantalum ( Ta ) , tantalum nitride ( TaNx ) , neo - sium oxide , zinc oxide , hafnium oxide , zirconium oxide , 
dymium ( Nd ) , scandium ( Sc ) , strontium ruthenium oxide 55 titanium oxide , etc . These can be used alone or in a mixture 
( SRO ) , zinc oxide ( ZnOx ) , indium tin oxide ( ITO ) , tin oxide thereof . The third insulation layer 40 can be formed by a spin 
( SnOx ) , indium oxide ( Inox ) , gallium oxide ( GaOx ) , coating process , a printing process , a sputtering process , a 
indium zinc oxide ( IZO ) , etc . These can be used alone or in CVD process , an ALD process , a PECVD process , an 
a combination thereof . In example embodiments , the data HDP - CVD process or a vacuum evaporation process in 
metal layer has a single layer structure or a multi layer 60 accordance with ingredients included in the third insulation 
structure , which includes a metal film , an alloy film , a metal layer 40 . 
nitride film , a conductive metal oxide film and / or a trans - The circular display device according to the present 
parent conductive film . example embodiment includes a plurality of circuit pattern 

The data line DL is electrically connected to the pixel in formed in a peripheral area and along a boundary of a pixel 
the pixel area . 65 area and the peripheral area . The circuit pattern has a first 

The second pattern 212 is formed in the peripheral area side extending along a fourth direction and a second side 
and is included in a portion of the data circuit 200 . For extending along a fifth direction which is substantially 
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perpendicular to the fourth direction , so that the circuit circuits 100 and data circuits 200 are formed along the arc 
pattern can be efficiently located along the peripheral area . direction D3 . For example , the scan circuits 100 and the data 
Thus , the size of the peripheral area can be reduced . circuits 200 are alternately formed along the arc direction 

In addition , the circuit patterns can be formed at substan - D3 . The scan circuit 100 and the data circuit 200 can be 
tially the same distance from the boundary between the pixel 5 arranged at the substantially uniform distance . Thus , the 
area and the peripheral area , resistance due to load resistive distance between the scan circuit 100 and another scan 
caused by scan or data line according to a location difference circuit 100 which is adjacent to the scan circuit 100 can be 
of pixels can be reduced , so that degradation of displaying substantially uniform . In addition , the distance between the 
quality can be reduced . data circuit 200 and another data circuit 200 which is 

In addition , the circular display substrate according to the 10 adjacent to the data circuit 200 can be substantially uniform . 
present example embodiment includes a plurality of pixels The scan circuit 100 extends in a fourth direction D4 
including a circular pixel formed in a pixel area and a which is substantially perpendicular to the arc direction D3 . 
driving portion configured to drive the pixels formed in a The fourth direction D4 is substantially perpendicular to the 
peripheral area adjacent to the pixel area . The driving arc direction D3 , so that the fourth direction D4 can be 
portion can include a plurality of unit circuits repeatedly 15 varied according to a position of the scan circuit 100 . For 
formed along the peripheral area . A layout of each of the unit example , the scan circuit 100 has a width in a fifth direction 
circuits can extend toward a center of the circular display D5 which is substantially perpendicular to the fourth direc 
substrate . A distance between each of the unit circuit and a tion D4 , and extend in the fourth direction D4 , so that the 
center of the pixel area can be substantially uniform . scan circuit 100 is substantially rectangular . 

FIG . 4A is a partially enlarged view illustrating a pixel of 20 The scan connecting line 110 is formed in the peripheral 
FIG . 2 . FIG . 4B is a cross - sectional view taken along line area SA . The scan connecting line 110 electrically connects 
II - IF of FIG . 4A . the scan circuit 100 to the scan line SL in the pixel area PA . 

Referring to FIGS . 4A and 4B , the pixel P includes a data The scan connecting line 110 extends in the fourth direction 
line DL , a scan line SL and a switching transistor SWTR . D4 . Thus , the scan connecting line 110 extends in a direction 

A base substrate 10 can include a transparent insulation 25 which is substantially perpendicular to the boundary 
substrate . A buffer layer ( not shown ) can be further formed between the pixel area PA and the peripheral area SA . 
on the base substrate 10 . An active pattern including a source The data circuit 200 extends in the fourth direction D4 
are S , a drain area D and an active area A of the switching which is substantially perpendicular to the arc direction D3 . 
transistor SWTR can be formed on the base substrate 10 . The fourth direction D4 is substantially perpendicular to the 
The first insulation layer 20 can be formed on and cover the 30 arc direction D3 , so that the fourth direction D4 can be 
active pattern . The scan line SL is formed on the base varied according to a position of the data circuit 200 . For 
substrate 10 and can extend in a first direction D1 . A second example , the data circuit 200 has a width in a fifth direction 
insulation layer 30 is formed on the first insulation layer 20 D5 , and extends in the fourth direction D4 , so that the data 
on which the scan line SL is formed . The data line DL is circuit 200 is substantially rectangular . 
formed on the second insulation layer 30 . 35 The data connecting line 210 is formed in the peripheral 

The data line DL can be electrically connected to the area SA . The data connecting line 210 electrically connects 
source area S of the switching transistor SWTR through a the data circuit 200 to the data line DL in the pixel area PA . 
contact hole formed through the first and second insulation The data connecting line 210 extends in the fourth direction 
layers 20 and 30 . D4 . Thus , the data connecting line 210 extends in a direction 

The third insulation layer 40 can be formed on the second 40 which is substantially perpendicular to the boundary of the 
insulation layer 30 on which the data line DL is formed . pixel area PA and the peripheral area SA . 

Although not shown in the figures , the pixel P can further The data line DL and the scan line SL can be bent near the 
include a pixel electrode electrically connected to the drain peripheral area SA . 
area D of the switching transistor SWTR , an organic light Accordingly , the scan circuits 100 and the data circuits 
emitting layer formed on the pixel electrode , and a common 45 200 are formed along the boundary between the pixel area 
electrode formed on the organic light - emitting layer . PA and the peripheral area SA , and each of the scan circuits 

In addition , although not shown in figures , the pixel Pcan 100 and the data circuits 200 extends in a substantially 
further include a pixel electrode electrically connected to the perpendicular direction with respect to the boundary . Thus , 
drain area D of the switching transistor SWTR , a liquid efficiency of a circuit layout in peripheral area SA can be 
crystal layer formed on the pixel electrode , and a common 50 improved . 
electrode formed on the liquid crystal layer . In addition , the scan connecting line 110 extends in the 

Referring again to FIGS . 3A and 4B , the scan line SL and substantially perpendicular direction with respect to the 
the gate electrode G of the switching transistor SWTR in the boundary , so that the scan lines SL in the pixel area PA and 
pixel area , and the first pattern 112 , the scan peripheral gate the scan circuits 100 can be connected to each other uni 
electrode SG of the scan peripheral transistor STR and the 55 formly . Thus , resistive load due to a wiring length difference 
data peripheral gate electrode DG of the data peripheral can be reduced . 
transistor DTR in the peripheral area can be formed from the In addition , the data connecting line 210 extends in the 
same metal layer by pattering the metal layer . substantially perpendicular direction with respect to the 

In addition , the data line DL in the pixel area and the boundary , so that the data lines DL in the pixel area PA and 
second pattern 212 in the peripheral area can be formed from 60 the data circuits 200 can be connected to each other sub 
the same metal layer by pattering the metal layer . stantially uniformly . Thus , resistive load due to a wiring 

FIG . 5 is a partially enlarged view illustrating a circular length difference can be reduced . 
display substrate according to an exemplary embodiment . FIG . 6 is a partially enlarged view illustrating a circular 

Referring to FIG . 5 , a boundary between a pixel area PA display substrate according to an exemplary embodiment . 
and a peripheral area SA is substantially circular . Thus , a 65 Referring to FIG . 6 , a boundary between a pixel area PA 
portion of the boundary can have an arc shape . The boundary and a peripheral area SA is substantially circular . Thus , a 
is formed along an arc direction D3 . A plurality of scan portion of the boundary can have an arc shape . The boundary 
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is formed along an arc direction D3 . A plurality of scan adjacent to the scan circuit 100 can be substantially uniform . 
circuits 100 and data circuits 200 are formed along the arc In addition , the distance between the data circuit 200 and 
direction D3 . For example , the scan circuits 100 and the data another data circuit 200 which is adjacent to the data circuit 
circuits 200 are alternately formed along the arc direction 200 can be substantially uniform . 
D3 . The scan circuit 100 extends in a fourth direction D4 

The scan circuit 100 extends in a fourth direction D4 which is substantially perpendicular to the arc direction D3 . which is substantially perpendicular to the arc direction D3 . The fourth direction D4 is substantially perpendicular to the The fourth direction D4 is substantially perpendicular to the arc direction D3 , so that the fourth direction D4 can be arc direction D3 , so that the fourth direction D4 can be varied according to a position of the scan circuit 100 . For varied according to a position of the scan circuit 100 . For 10 example , the scan circuit 100 has a width in a fifth direction example , the scan circuit 100 can overall have a width in a D5 which is substantially perpendicular to the fourth direc fifth direction D5 which is substantially perpendicular to the tion D4 , and extends in the fourth direction D4 , so that the fourth direction D4 , and extend in the fourth direction D4 , 
so that the scan circuit 100 has a rectangular shape . scan circuit 100 is substantially rectangular . 

The scan connecting line 110 is formed in the peripheral 15 The scan connecting line 110 is formed in the peripheral 
area SA . The scan connecting line 110 electrically connects area SA . The scan connecting line 110 electrically connects 
the scan circuit 100 to the scan line SL in the pixel area PA . the scan circuit 100 to the scan line SL in the pixel area PA . 
The scan connecting line 110 extends in the fourth direction A portion of the scan line SL adjacent to the peripheral area 
D4 . Thus , the scan connecting line 110 extends in a direction SA and the scan connecting line 110 extends in a straight line 
which is perpendicular to boundary of the pixel area PA and 20 from the scan circuit 100 to the pixel P . Thus , the portion of 
the peripheral area SA . the scan line SL and the scan connecting line 110 extend in 

In addition , the scan line SL in the pixel area PA extends a shortest path the from scan circuit 100 to the pixel P which 
form the scan connecting line 110 in the fourth direction D4 is adjacent to the peripheral area SA . 
in which the scan connecting line 110 extends . Thus , the The data circuit 200 extends in the fourth direction D4 
scan line SL can be bent near the pixel P . 25 which is substantially perpendicular to the arc direction D3 . 

The data circuit 200 extends in the fourth direction D4 The fourth direction D4 is substantially perpendicular to the 
which is substantially perpendicular to the arc direction D3 . arc direction D3 , so that the fourth direction D4 can be 
The fourth direction D4 is substantially perpendicular to the varied according to a position of the data circuit 200 . For 
arc direction D3 , so that the fourth direction D4 can be example , the data circuit 200 has a width in a fifth direction 
varied according to a position of the data circuit 200 . For 30 D5 , and extends in the fourth direction D4 , so that the data 
example , the data circuit 200 has a width in a fifth direction circuit 200 is substantially rectangular . 
D5 , and extends in the fourth direction D4 , so that the data The data connecting line 210 is formed in the peripheral 
circuit 200 has a rectangular shape . area SA . The data connecting line 210 electrically connects 

The data connecting line 210 is formed in the peripheral the data circuit 200 to the data line DL in the pixel area PA . 
area SA . The data connecting line 210 electrically connects 35 portion of the data line DL adjacent to the peripheral area 
the data circuit 200 to the data line DL in the pixel area PA . SA and the data connecting line 210 extends in a substan 
The data connecting line 210 extends in the fourth direction tially straight line from the data circuit 200 to the pixel P . 
D4 . Thus , the data connecting line 210 extends in a direction Thus , the portion of the data line DL and the data connecting 
which is substantially perpendicular with respect to the line 210 extend in a shortest path the from data circuit 200 
boundary of the pixel area PA and the peripheral area SA . 40 to the pixel P which is adjacent to the peripheral area SA . 

In addition , the data line DL in the pixel area PA extends Accordingly , the data line DL and the scan line SL can be 
form the data connecting line 210 in the fourth direction D4 bent near the pixel P . 
in which the data connecting line 210 extends . Thus , the data Accordingly , the scan circuits 100 and the data circuits 
line DL can be bent near the pixel P . 200 are formed along the boundary between the pixel area 

Accordingly , the scan circuits 100 and the data circuits 45 PA and the peripheral area SA , and each of the scan circuits 
200 are formed along the boundary between the pixel area 100 and the data circuits 200 extends in a substantially 
PA and the peripheral area SA , and each of the scan circuits perpendicular direction with respect to the boundary . Thus , 
100 and the data circuits 200 extends in a substantially efficiency of a circuit layout in peripheral area SA can be 
perpendicular direction with respect to the boundary . Thus , improved . 
efficiency of a circuit layout in peripheral area SA can be 50 In addition , the scan circuit 100 and the data circuit 200 
improved . can be connected to the pixel P in the shortest path , so that 

In addition , the scan connecting line 110 and the data resistive load due to a wiring length difference can be 
connecting line 210 can be connected to the pixel P in a reduced . 
shortest path , so that resistive load due to a wiring length FIG . 8 is a partially enlarged view illustrating a circular 
difference can be reduced . 55 display substrate according to an exemplary embodiment . 

FIG . 7 is a partially enlarged view illustrating a circular Referring to FIG . 8 , a circular display substrate is sub 
display substrate according to an exemplary embodiment . stantially same as a circular display substrate of FIGS . 2 and 

Referring to FIG . 7 , a boundary of a pixel area PA and a 5 to 7 , expect that scan and data circuits are arranged in two 
peripheral area SA has a circular shape . Thus , a portion of rows in a plan view . 
the boundary can have an arc shape . The boundary is formed 60 Ascan circuit 100 is formed spaced apart form a boundary 
along an arc direction D3 . A plurality of scan circuits 100 between a pixel area PA and a peripheral area SA by a third 
and data circuits 200 are formed along the arc direction D3 . distance D3 , and a data circuit 200 is formed spaced apart 
For example , the scan circuits 100 and the data circuits 200 from the boundary by a fourth distance L4 . The third 
are alternately formed along the arc direction D3 . The scan distance L3 can be less than the fourth distance L4 . 
circuit 100 and the data circuit 200 can be arranged at a 65 Accordingly , efficiency of circuit layout in the peripheral 
substantially uniform distance . Thus , the distance between area SA can be improved , so that size of the peripheral area 
the scan circuit 100 and another scan circuit 100 which is SA can be reduced . 
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and 

FIG . 9 is an exploded perspective view briefly illustrating example embodiments and is not to be construed as limited 
a circular display device according to an exemplary embodi - to the specific example embodiments disclosed , and that 
ment . modifications to the disclosed example embodiments , as 

Referring to FIG . 9 , a circular display device includes a well as other example embodiments , are intended to be 
lower receiving container 1100 , a circular display panel 5 included within the scope of the appended claims . 
1000 , and an upper receiving container 1200 . 

The lower receiving container 1100 and the upper receiv What is claimed is : 
ing container 1200 receive the circular display panel 1000 . 1 . A display substrate comprising : 

The circular display panel 1000 is received in the lower a plurality of pixels formed in a substantially circular 
and upper receiving containers 1100 and 1200 , and displays 10 pixel area in a matrix formed along a first direction and 
an image . The circular display panel 1000 can include a second direction perpendicular to the first direction ; 
circular display of FIGS . 1 and 5 to 8 . The circular display 
panel 1000 includes a pixel area PA in which the image is a driving circuit comprising a first scan circuit , a second 
formed , and a peripheral area SA surrounding the pixel area scan circuit and a third scan circuit , the driving circuit 
PA . For example , the circular display panel 1000 is an 15 formed in a peripheral area surrounding the pixel area 
OLED display panel . and configured to drive the pixels , wherein a boundary 

The upper receiving container 1200 and the lower receiv is formed between the pixel area and the peripheral 
ing container 1100 receive the circular display panel 1000 . area , wherein the boundary is substantially concentric 
The upper receiving container 1200 covers the peripheral with respect to an arc defining the substantially circular 
area SA of the circular display panel 1000 , so that the 20 pixel area , 
peripheral area SA is not seen from the outside . a scan line formed in the substantially circular pixel area , 

FIG . 10 is an exploded perspective view briefly illustrat wherein the scan line extends in the first direction , and 
ing a circular display device according to an exemplary a scan connecting line formed between each of the scan 
embodiment . circuits and the scan line and configured to electrically 

Referring to FIG . 10 , a circular display device includes a 25 connect the scan line to the scan circuits , wherein the 
lower receiving container 1100 , a circular display panel scan connecting line extends in a peripheral direction , 
1000 , a backlight assembly 1300 and an upper receiving wherein the driving circuit comprises a conductive pattern 
container 1200 . having a first side which extends in the peripheral 

The lower receiving container 1100 and the upper receiv direction crossing the boundary , wherein the pixels 
ing container 1200 receive the circular display panel 1000 30 include a plurality of boundary pixels formed imme 
and the backlight assembly 1300 . diately adjacent to the boundary , and wherein the 

The circular display panel 1000 is received in the lower conductive pattern is bent and crosses the boundary 
and upper receiving containers 1100 and 1200 , and displays pixels , 
an image . The circular display panel 1000 can include a wherein the first to third scan circuits are arranged in order 
circular display of FIGS . 1 and 5 to 8 . The circular display 35 with being adjacent to each other along the arc , the first 
panel 1000 includes a pixel area PA in which the image is scan circuit comprises a first scan pattern electrically 
formed , and a peripheral area SA surrounding the pixel area connected to a first pixel and extends in a third direction 
PA . For example , the circular display panel 1000 is a liquid in the peripheral area , the second scan circuit comprises 
crystal display panel . a second scan pattern electrically connected to a second 

The backlight assembly 1300 is formed under the circular 40 pixel and extends in a fourth direction in the peripheral 
display panel 1000 , and provides light to the circular display area , the third scan circuit comprises a third scan 
panel 1000 . pattern electrically connected to a third pixel and 

The upper receiving container 1200 and the lower receiv extends in a fifth direction in the peripheral area , and 
ing container 1100 receive the circular display panel 1000 . wherein the third direction , the fourth direction and the 
The upper receiving container 1200 covers the peripheral 45 fifth direction are different from each other , 
area SA of the circular display panel 1000 , so that the wherein the third direction is a direction which is perpen 
peripheral area SA is not seen from the outside . Thus , the dicular to the arc at the first scan circuit is formed , the 
upper receiving container 1200 overlaps the peripheral area fourth direction is a direction which is perpendicular to 
SA the arc at the second scan circuit is formed , and the fifth 

The described technology can be applied to an OLED 50 direction is a direction which is perpendicular to the arc 
display and an electronic device having the OLED display . at the third scan circuit is formed , 
For example , the described technology is applied to com wherein the scan line is configured to electrically connect 
puter monitors , televisions , laptop computers , digital cam a selected scan circuit to the selected pixel , 
eras , cellular phones , smartphones , smart pads , personal wherein an angle between the peripheral direction and the 
digital assistants ( PDAs ) , portable multimedia players 55 first direction varies with respect to the position of the 
( PMPs ) , MP3 players , navigation systems , video phones , selected scan circuit . 
etc . 2 . The display substrate of claim 1 , wherein the scan line 

The foregoing is illustrative of example embodiments and and the first pattern are formed on the same layer . 
is not to be construed as limiting thereof . Although a few 3 . The display substrate of claim 2 , wherein the driving 
example embodiments have been described , those skilled in 60 circuit further comprises a plurality of data circuits , 
the art will readily appreciate that many modifications are wherein each of the data circuits comprises a second 
possible in the example embodiments without materially pattern electrically connected to a selected pixel and 
departing from the novel teachings and advantages of the has first and second sides connected to each other , 
inventive technology . Accordingly , all such modifications wherein the first side of the second pattern extends in the 
are intended to be included within the scope of the present 65 peripheral direction , and 
inventive concept as defined in the claims . Therefore , it is to wherein the second side of second pattern extends in the 
be understood that the foregoing is illustrative of various arc direction . 
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4 . The display substrate of claim 3 , further comprising a 8 . The display substrate of claim 1 , wherein the scan 

data line formed in the pixel area , wherein the scan line is connecting line comprises a plurality of scan connecting 
configured to electrically connect a selected data circuit to lines having lengths substantially the same as each other . 
the selected pixel , 9 . The display substrate of claim 1 , wherein the distances 

wherein the data line extends in the second direction , and 5 between adjacent scan circuits are substantially the same . 
10 . The display substrate of claim 9 , further comprising a wherein an angle between the peripheral direction and the conductive pattern configured to electrically connect a second direction varies with respect to the position of selected scan circuit to the selected pixel adjacent to the 

the selected data circuit . peripheral area , wherein the conductive pattern has a shorter 
5 . The display substrate of claim 4 , wherein the data line width than that of the selected scan circuit . 

and the second pattern are formed on the same layer . 11 . The display substrate of claim 1 , wherein the periph 
6 . The display substrate of claim 3 , wherein the distance eral area forms a ring around the pixel area . 

between the selected scan circuit and a selected data circuit 12 . The display substrate of claim 1 , wherein the pixels 
adjacent to the selected scan circuit is smaller at a location are formed in a completely circular pixel area . 
closer to the boundary . 13 . The display substrate of claim 1 , wherein the conduc 

7 . The display substrate of claim 3 , wherein the distance tive pattern crosses and is perpendicular to a circular portion 
between the selected scan circuit and the boundary is less of the boundary . 
than the distance between a selected data circuit adjacent to 14 . The display substrate of claim 1 , wherein the conduc 
the selected scan circuit and the boundary , and tive pattern crosses each and every one of the boundary 

wherein the scan circuits and the data circuits are arranged pixels . Pix 
in rows . 
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