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141 DESCRI PT1 OND SPLAY, WRING BOARD, AND
METHOD OF MANUFACTURI NG THE SAME 5 *GDOOOZ* Techni ca
Field The present inVﬁntioP rela;es to a hp ay,
Wirin r n n rin
g poard,  ng rethod of manufacturing, the. <= UM
crystal display or organic EL (El ectrol um nescent) *159159*
display,dmﬁring Izne groupsdof ?LeX|?Ie gapes are
connected to OLB (Quter Lead Bondi ng) pad groups
formed on a display panel to nake it possible to “mmmm“mm“mmm"
supply a power or signalEfgotn Rhe B5Tout8ide of the *G00002*
di splay panel to circuits in the panel. For exanple,
in a display on which a control driver is COG (Chip
On d ass) - nount enlf SRUAY Ngi1RINES BOARD AiAND out on a
gl ass substrat e MRRHDD hat NANUFRCTUREBNQrTHpsSAMNEI ch
connect video signal line groups (or video signal 20
line driver) or scan signal driver to OLB pad groups
arranged on one side of tPe | ass, s rate are
formed. Accordingly, all %?g%f??%a %%nectlons
bet ween thghe'§£ L0 ANdL SXI &L 1 0L %hr?odés lay,

gul-ar

panel can Ized on one side o he recta

di splmm%a;@ | ARG US4 gk s Abowensdases | bagk

di splay, pixel circuits in the display region or O.B
pad groups Background Art

In a display such as a liquid crystal display or
organic EL (Electroluminescent) display, wiring line
groups of flexible tapes are connected to OLB (Outer
Lead Bonding) pad groups formed on a display panel to
make it possible to supply a power or signal from the
outside of the display panel to circuits in the panel.
For example, in a display on which a control driver
is COG (Chip On Glass)-mounted, wiring lines are laid
out on a glass substrate such that wiring line groups
which connect video signal line groups (or video signal
line driver) or scan signal driver to OLB pad groups
arranged on one side of the glass substrate are formed.
Accordingly, all electrical connections between the
interior and exterior of the display panel can be
realized on one side of the rectangular display panel.

In manufacturing the above-described display,
pixel circuits in the display region or OLB pad groups
and wiring line groups in the peripheral region

are formed by using a photolithography process. A
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and wiring line groups in the peripheral region are
formed by using a photolithography process. A A2
substrate used in a display is rmuch | arger than that

used in a sem conductor device. For this reason, in
manufacturing a display, it is difficult to execute

full plate exposure for the entire display region 5

and peripheral region. Hence, thé display region or

peri pheral region is segmented into a plurality of

parts, and exposure is sequentially executed for the

part ssubdeatspacddd cial |y, diasglayf ald tnuaf Jpaider nshaat echat
10 formed on one reticle. Exposure with one pattern

i s repeat edh dNesemiexpbsurer widhi @not Herr gatierredson, in
repeated. Wien exposure of all the patterns formed on

t he manwiacturiemed disielawt il el § Fibddmngedo estqqyte
ot her patterns sequentlally under go exposure 15 As

descrﬁ%ﬁ%ﬂ&ﬂﬁﬁ&ae%RP%Wﬁ?cﬁ%ﬁﬂ%ﬁﬁrﬁﬂﬁﬁ%ﬁn ﬁﬁkfy region
roces o | ex exposure ecessary, and the
oxpodtle R eefq%% g ﬁ%%fﬁ S P Tt viion or
tt d { t
p?neefééﬁre"&%ele Hlh o TR A IER M R &

20 f ' al )
S %Ppség{n FEEA Ae‘ﬂﬁér{tefﬂsl b0, I MBS ¢

on I s case,  however e si ze of
each ppatd ern nust be reduced. As a result since the
nunber of tinmes of exposure (the nunber of shot s)

i ncreases,MotdespddEf 1 &GUl ¥ £ch foru el ©XPOs WL Sd€80s are
cannot be
formed on one reticle. Exposure with one pattern
1s repeated. Next, exposure with another pattern is
repeated. When exposure of all the patterns formed
on the reticle is ended, the reticle is exchanged.
Still other patterns sequentially undergo exposure.

As described above, in the display manufacturing
process, a complex exposure step is necessary, and the
exposure step requires long time. Switching between
patterns formed on the same reticle takes not so long
time as reticle exchange. To shorten the time required
for the exposure step, all patterns may be formed on
one reticle. In this case, however, the size of each
pattern must be reduced. As a result, since the number
of times of exposure (the number of shots) increases,
the time required for the exposure step cannot be
shortened.

Jpn. Pat. Appln. KOKAI Publication No. 2000-112383

discloses a prior art related to the present invention.
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25 shortened. Jpn. Pat. Appln. KOKAI Publication No.
2000-112383 discloses a prior art related to the

present invention. 3 This reference is related to a

di splay on which a plurality of driver ICs are

COG mount ed. To decrease the nunber of pads on the

flexi ble tape or the nunber Eads on the panel, the
input termnals of the 5 drlver Cs are appropriately
distributed to two end portions of the array

direction of the driver 1Cs. More specifically, one

pad can inpuisarsfenahce ol woelatgdcenta ddiselay Gsn which
However, this reference includes no description 10
abouta tihel Beboivey el i el probl &R | PG HeowxgRIbur efo decrease
step. In this reference, only the structure of the

i nt er'rRRi e Pored grp b ‘irhetl'éﬁ‘ riEe Xl e e |Vé? number

and the, structure of. the_ e

ICs fo d bed,
ot OBl S T e e Dot Tt kS T
15 h d b f
LR St a;ﬁ.; sipe L U s Teference, Sach.

of erlng I nes runni I ray |rec 1on O

driv r I r
&o x_ltqsor{sg %Pg&ﬁ%sure }9 @lf@é’& o UPP! h O dﬁx%%f ICs.

sour ce. 0 25 nventlon It 1s an ect
of t fb‘f‘ol% eﬁ%&fmdemyv orbrt@ JE! N 4A Zﬁqﬁxh@ a[ws!TIQﬁ{anto two

mask patterns to be used in a phot ol i t hogr aphy process
i N medH Bedin | e e di g8 ay

However, this reference includes no description
about the above-described problem in the exposure
step. In this reference, only the structure of the
intermediate portion of the array, which the driver
ICs form, is described, and the structure of the end
portions of the array is not described. Additionally,
in the structure described in this reference, each
of wiring lines running in the array direction of the
driver ICs is connected to a power supply or signal
source.

Disclosure of Invention

It is an object of the present invention to
minimize the number of mask patterns to be used in
a photolithography process in manufacturing a display
or a wiring board used for it, thereby shortening the
time necessary for the exposure step.

It is another object of the present invention
to reduce the variation in wiring pattern shape caused

by the manufacturing process, and in the field of
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or awiring board used for it, thereby shortening the

time necessary for the exposure step. It is another

obj ect of the present invention to reduce the

variation in wiring pattern shape caused by the

manuf acturing process, and in the field of 4 displays,
realize a higher display quality. According to a

first aspect of the present invehtion, there is

provi ded a nethod of manufacturing a wiring board
conprising an insulating substrate which 5 includes a
firstdiagl secontkaleigions radjrecenti 4l ssacthuaatiter. i n one
maj or surface, signal lines arrayed on the first

regi on, amcaprding pat terhsrsthiadrest o f ayerl prrsehe
second region and each includes a first connection

Wi ri gt VSTHe Qonnd@ g ¢ RESTgieg a it fhoaiymgturing
input_ term nal, a second connection wiring lin

el oot I 13 i bt 311t The R e 9 P ShRpte which

third connection.wrin i ne el ctricallydgjsco nect ed
from Jtrincce)l usqleegsn & 4 rnset, %hée sseeccoonndg and Thi 1 jc‘_"ocnennlcrelcc tQ% Qrrech

Bl b et xbis, <l ol e e e o

each adj acent w

si gnalnd ifesst %g{’ﬁgxﬁo%_ﬁ‘&t@i‘jﬂtr@ the dd isd gennectd v rayed
wiring lines of the wiring patterns, conprising

for mdiyg wachsefotderegidr Nthdpadd@t nsnduces a first
phot ol i t hography process, wherein, in the

phot atartrieogyiagphyw jprioce sisi nepatdrarat teixppsihree disjmegl 20ree to a
si ngl e phot omask which includes a pattern having a
shapes icoralesipundi rngetrol npal t ofsadrmmdvgdnmie Patarerwiscing line
sequentially executed for all parts of the second
electrically disconnected from the signal line, and a
third connection wiring line electrically disconnected
from the signal line, the second and third connection
wiring lines being connected to each other between each
adjacent wiring patterns, and all of the signal lines
being connected to the first connection wiring lines
of the wiring patterns, comprising forming each of the
wiring patterns by a photolithography process, wherein,
in the photolithography process, pattern exposure using
a single photomask which includes a pattern having
a shape corresponding to part of the wiring patterns
is sequentially executed for all parts of the second
region.
According to a second aspect of the present
invention, there is provided a wiring board comprising

an insulating substrate which includes a first and

second areas adjacent to each other in one major
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region. According to a second aspect of the present 25
invention, there is provided a wiring board conpri sing
an insulating substrate which includes a first and
second areas adjacent to each other in one major 5
surface, signal |ine groups each of which includes

first signal lines arrayed in a first direction on

the first region and which are aPrayed in the first

di rection, and connection portions each of which is 5
arranged on the second region in correspondence with
the sdgn@dcd, nei graoup, ivdeywiupeacdciofof hehiconniaciliaies
portions conprises first to third term nal groups, a
firstfwist rgidrate girroap aomnest iing & hel fdtr stitertmaralon
group to the corresponding signal line group, a second
10 withegf g5 g c’mﬁmevﬁve%v tare e watsshdit érlve nfalrst
group, and a third wiring group connected to the third

t er Mt e Yridip, IMErGHNIHe Fedsit P 95 Wi riithigh 1s

L BB arc, SOIDeCtet T o sach, oLl SeLEDERCN oo

15 ¢ ecti poritj o e the same in.s of . the ...
fir s?ﬁrmi ogjtggrl{]arldqtleﬂrem racﬁfpgr o‘”ﬁhpesrsegﬁ ‘%%eh fir gctsh S oc%rﬂ?ercat ton
Wi T i SPS; r di . 1 i spect

t he g%erséelnci}?s ig({]vent isoér%? Cji?lhf;ért!ewg:iC;socphl?lolfldl1 d%%rgﬁ%lﬁs pq %/Ups r @
conpri Sidtg widOddel Wd i Waidhcaontd) nthd cithe terminal

second aspect, and display el enents connected to the
pi Xelgrdugwd Khe respeddaling signal line group, a second
wiring line group connected to the second terminal
group, and a third wiring group connected to the third
terminal group, wherein the second and third wiring
line groups are connected to each other between each
adjacent connection portions, and wherein all of the
connection portions are the same in shapes of the first
to third terminal groups and the first to third wiring
line groups.
According to a third aspect of the present
invention, there is provided a display comprising
the wiring board according to the second aspect,
and display elements connected to the pixel circuits,
respectively.
Brief Description of Drawings
FIG. 1 is a perspective view schematically showing
a display according to the first embodiment of the
present invention;

FIG. 2 is a plan view schematically showing part
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Brief Description of Drawings FIG 1 is a perspective

view schematically showing 25 a display according to

the first enbodi ment of the present invention; FIG 2

is a plan view schematically showi ng part 6 of the

di splay shown in FIG 1; FIG 3 is a view show ng an

exanpl e of a pixel structure which can be enpl oyed

when the display panel shown infFIG 2 is an organic

EL display panel; 5 FIG 4 is a view show ng an

exanpl e of a pixel structure which can be enpl oyed

when datheclth sl syl pardlowrshiowEId ARG 2 is a liquid

crystal display panel; FIG 5 is a plan view

schemat i cal'1y. show ny ai el spreawipanet exvw i mf to pixel
Conparative Exanple 1; 10 FIG_6 is a plan view

scherfti 4452 sHoVhFah Pl yest Wrarettisd difrpy panel
can be used to man;2f acture the display panel sho in

FI G 9% G Fi% & pisrfvidwatite i%aﬁ&? % At g

t he exarrpg,fG of , t he nmet hod V\%i ch can be used t O xel
manuf act ure ‘154tJhSe adi\’éjlrﬁ“%ly'S ahetd sHowrr 3P Fi & & Pixe

FI G ' V] chﬁngit i it

di splseslcyll%:atﬁleli[g ea%r:hcloérkg},}éna;n to Iﬁrpglz(waét@ \S}Lh%& g%p%)glzs;plogy banel

FIG $hdwn aplans view schemadchld i, show g pay A ;
di spl ay according to the semgonld err%yodi nment oE?'L t}lhe&rnZO

present i nven!i®Ns A G1dd vSed fdladhai BW11ly showing
schematically showi ng part of a display according to
t he tdhidibEbodiaresit aafcdhbing to Comparative Example 1;

FIG. 6 is a plan view schematically showing an
example of a method which can be used to manufacture
the display panel shown in FIG. 2;

FIG. 7 is a plan view schematically showing the
example of the method which can be used to manufacture
the display panel shown in FIG. 2;

FIG. 8 is a plan view schematically showing part
of a display panel according to Comparative Example 2;

FIG. 9 is a plan view schematically showing part
of a display according to the second embodiment of the
present invention;

FIG. 10 is a plan view schematically showing part
of a display according to the third embodiment of the
present invention;

FIG. 11 is a plan view schematically showing part
of a display according to a modification;

FIG. 12 is a perspective view schematically

showing a display according to ancother modification;
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present invention;, FIG 11 is a plan view
schematically show ng part 25 of a display according
to a nodification; FIG 12 is a perspective view
schematically showi ng a display according to another
nodi fication; 7 and FIG 13 is a plan view
schenatlcally showi ng part of the display shown in
FIG 12. Best Mde for Carrying Gut the Invention 5
Several enbodi ments of the present invention wll be
described below in detail wth reference to the
accompahyi ng drawi ngs. The sane reference nuneral s
denote the sane or simlar constituent elenments

t hr oughoutFIhe Wi aid ngsolamdy zew epeiena viecaleserstptwiong part
10 thereof will be omtted. FIG 1 is a perspective

vi ew St Hemmtdicmt 13y stowithgin & 1displday accor di ng to t he

first enmbodi ment of the present invention. FIG is

a plan view ?@ﬁénﬁ“ﬂd@alflof CSRewiRG pait “6F tIﬁléfeél‘lté;S’lnay
shown in FIG 1.. A | 15 1 [ n or

EL displa %‘felf‘?]que? %?ea)plgelsneenqﬂ ‘? £fon will

ol ydes, 2, ol spl gy, pane o’f e 1)% o g AIITGHI hoand

120 on clrcui s (n

gggpkg¥xg@g§ir}%gfﬁﬁgggﬁﬁggfﬁ%§§Fﬁgﬁad§%¥2%$gy pane °

110 terddie dHe/idGnLide W iniboar dokzt it ddhd Riiements

enbodi nent, the connection neans 130 is a TCP (Tape

Carr Itﬂfrd:ﬂﬁglkﬁge)tlrfé)rd'@iubwﬁmm{d ng gad ing yelCslescription
thereof will be omitted.

FIG. 1 is a perspective view schematically showing
a display according to the first embodiment of the
present invention. FIG. 2 is a plan view schematically
showing part of the display shown in FIG. 1. A display
1l is, e.g., an organic EL display or liquid crystal
display. The display includes a display panel 110, a
driving circuit board 120 on which circuits (not shown)
which drive the display panel 110 are mounted, and a
connection means 130 for electrically connecting the
display panel 110 to the driving circuit board 120.
In this embodiment, the connection means 130 is a TCP
(Tape Carrier Package) formed by mounting driving ICs
131 on flexible substrates 132.
The display panel 110 includes an insulating

substrate 2 made of, e.qg., glass. A display region 3

and a peripheral region outside it are defined on one

major surface of the substrate 2.



10

15

20

25

131 on flexible substrates 132. The display panel 110

i ncludes an insulating 25 substrate 2 nmade of, e.g.,
glass. A display region 3 and a peripheral region
outside it are defined on one nmmjor surface of the
substrate 2. 8 A plurality of pixels (not shown) are
arrayed in a matrix on the display region 3. Each

pi xel includes a pixel circuit @nd a display el enent.

A plurality of connection portions 4 are arrayed 5 on

t he peripheral region along a side of the display

panel 110.A Eatchrzbihnectt guixyerd i oo shodrudesrd exmanadd in
groups 5a to 5¢ and wiring line groups 6a to 6¢c. A

pl ur & imat wifx wirr i e |dirgsldnctagieh ih t H@ak kel lineludes
group 6a are connected to a plurality of termnals 10

i ncl e ¥l tHerdwrthiatd yrbfP e, slefssti vel y, and

run along the array direction of the connection

portions 4 RUBTRFEY t9f FORRGT P iRRES19RT Uberr prrayed
th i ri i ne 6b ted t I [ .t

of t &PhE ST (I (ol Grup i s SP1ay

r eSpSJCa:r{eVlelyIO.an%J&p AL9na e ara.ay; di rfcfﬂciol%%oﬁfjs NS minal
connectli on pOl'tIOﬂS 4 1n a I rect’i on reverse 0 at

of the: Jigd ng, lides. ingl uded jq e, wading, 1dne graup

6a. e wring lines includedin the Wring |ine group
6a and th%?w@épﬂ@ﬂ N e W 1l Y d | e Dl BY &€ wiring

20 connected to each other between the adjacent
connectieOyry tdonsret.cohrddad ity Dfp Mird NGy ideSerminals
included in the wiring
included in the terminal group 5a, respectively,
and run along the array direction of the connection
portions 4. A plurality of wiring lines included in
the wiring line group 6b are connected to a plurality
of terminals included in the terminal group 5b,
respectively, and run along the array direction of the
connection portions 4 in a direction reverse to that
of the wiring lines included in the wiring line group
6a. The wiring lines included in the wiring line group
6a and those included in the wiring line group 6b are
connected tc each other between the adjacent connection
portions 4.

A plurality of wiring lines included in the wiring
line group 6¢c are connected to a plurality of terminals
included in the terminal group 5c¢, respectively, and
run toward the display region. The wiring line group

6c includes video signal lines or a combination of

video signal lines and power supply wiring lines.



line group 6¢c are connected to a plurality of

termnals included in the termnal group 5c,
respectively, and 25 run toward the display region.

The wiring Iine group 6c¢ includes video signal |ines

or a conbination of video signal |ines and power

supply wiring lines. 9 These wiring lines are

connected to the pixel circuits %in the display

region. Scan signal line drivers 7a and 7b serving as
first and second driving circuits are arranged on the

S5 perTipdwes abitagd oniredl sendydrotedtw] displley gegbrircuits
The wiring line group 6a of the connection portion 4

cl osest tlhee tdiesslcan seq@inad. |ine driver 7a is

connected to it through a scan signal line driver,

Wi ring |inecyyr oupdBal al iamgdel vairs hea paird pHersgrving as
region. 10 Awring |line group 9a including scan

si gnaﬁ“fsr%e%n%rs%f:wrrﬂa‘fli% Dfr ST FifhatrigRd on the
power_suppl iring. lines, and cgntrol lines runs,

5 Fr om el SUHHE &1 T O 18 HHTVBICT o 1 T e o
region. T i [ r b, of 0 ' 5
portion 4%?%5%%?9?% ?ﬁ%gscg%nuéi %%a?% Ih?}heg ri véé(%@{71(f§;1L
'S ¢ tefl 4 Q:1deddV quoh @ stath Safialy 1106 dAMRE: 7a
wiring line group 8b arranged on the Pperi pheral
regi ofy cohdddd 4d ne Ao b 4 ned i dgyrseian siondliver
lines or a conbination of scan signal |ines, power
supplwiming M n20ydduieSta aek Lofdd Adn [HHE o dritshdr-OMregion.
the scan signal line driver 7b to the display region.

10 Wri g vimengrioups qrawngsd iornclaudibstyedre siptel lines or

a combination of scan signal lines, power supply wiring
lines, and control lines runs from the scan signal line
driver 7a to the display region.
The wiring line group 6b of the connection
15 portion 4 closest to the scan signal line driver 7b
is connected to it through a scan signal line driver
wiring line group 8b arranged on the peripheral region.
A wiring line group 9b including scan signal lines or
a combination of scan signal lines, power supply wiring
20 lines, and control lines runs from the scan signal line
driver 7b to the display region.
Wiring line groups arranged on a substrate such
as a flexible tape and, for example, wiring line groups
(not shown) arranged on the flexible substrates 132
25 of the TCP 130 are connected to the terminal groups
5a te 5c of the above-described display panel 110.

Accordingly, a power or signal can be supplied from
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as a flexible tape and, for exanple, wiring |ine

groups (not shown) arranged on the flexible

substrates 132 25 of the TCP 130 are connected to the
term nal groups b5a to 5c of the above-described

di spl ay panel 110. Accordingly, a power or signal can
be supplied from 10 an external device to the interna
circuits. In this enbodi nent, cé®fnection only needs to
be done for at |east some of the wiring lines

included in the termnal groups 5a to 5c. This is
because dxtxrrdii sleantsdithenthe a mewera lorcisiggniads . s not
supplied to all of the termnal groups 5a to 5c. Mire
speci fi cal hiy, th¥s ténmsodimpdi megnnndarigacnl e omeds iton be
portion 4 |ocated at the internediate position of the
ar r aytonghi It tafe ltectamsh Porttliconst 4D figref included
signals or both a power and signals are supplied to

onl'y theé-t%erfimiainaygr SIPBE Fort? € confriect i'oh Pecause in
roron ¢ Jacalea e snd pridn on the gl
l i - ' 5 d 5¢c. 15
For Ther ekt i o He T R e & Al the ond
portion qfidessd der s 1he SGan i ONadlbdd e | V&3r each

7b, the power and signals are supplied to only the

t er mdsne iU i HCLo At Lot ihed dh@iereditite

this enbodi nent, no power 20 and signals are supplied

to theaitidrg di nehegranips, 6avhiaoid e wWirgte&rien portions 4

connected to each other. That is, the wring |lines

i ncl uttedhn,i rsitdrea v ramgpdtimes grawgps Hal anidgnals are supplied
to only the terminal group 5c. For the connection
portion 4 located at the end portion on the side of
the scan signal line driver 7a, the power and signals
are supplied to only the terminal groups 5a and 5c.
For the connection portion 4 located at the end portion
on the side of the scan signal line driver 7b, the
power and signals are supplied to only the terminal
groups 5b and 5c.

As described above, in this embodiment, no power
and signals are supplied to the wiring line groups 6a
and 6b which are connected toc each other. That is, the
wiring lines included in the wiring line groups 6a and
6b are dummy wiring lines which are insulated from the
power supply and signal source and do not contribute to
the display coperation.

FIG. 3 is a view showing an example of a pixel

structure which can be employed when the display panel
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6b are dummy wiring Iines which are insulated fromthe
power supply and signal source and do not contribute

to 25 the display operation. FIG 3 is a view show ng

an exanple of a pixel structure which can be enpl oyed

when the display panel 11 shown in FIG 2 is an

organic EL display panel. FIG 4 is a view show ng an
exanpl e of a pixel structure whildh can be enpl oyed

when the display panel shown in FIG 2 is aliquid

crystal display panel. 5 A pixel 10 shown in FIG 3

i ncl uwesvra ipi XEIG. A ricuidn Wigdhindudeiss@al sseleatdlon FIG. 4
switch Sw, capacitor C, and driving transistor Tr,

and ars or gairfiw Hlowireem exansle \dhg asl ke disgphegture which

element. In this exanmple, a scan signal line 91 is
connéi@edPe Rl vad twindr tthef dierlwy watislg Shgwer in FIG. 2
groups 9a and 9b. A video signal line 61 is connected

to at'y st Purt VYS! ArIHGY iRfSlgroup 6¢c. A power
I iring. li 01 i t t,1 t part
of tho w AT he Gl 8GR BBt qet i Rbre
exarrpé 'echil'F' & %Hgﬁ}c{east g '%Eollel&eiso ]Sﬁtdlt Sw cnapacitor

i nsulating substrat connecti'on portions 4, ~'sca
signal 1d0e i vl o3y A o, M ridgy 14D G HURS £18& 1 ement
8b, 9a, and 9b, scan signal lines 91, video signa

l'ines; 6lsePOMRY SRR M Id NG Idman 01, 1ranth i X8lample, a
circuits. 20 The pixel 10 shown in FIG 4 includes a

pi Xelscax reitgria Whi iate 191clidesordhe- sl end i IMdchpa of

and capacitor C, and a liquid crystal display el enent

12 the wiring line groups 9a and 9b. A video signal line
61 is connected to at least part of the wiring line
group 6¢c. A power supply wiring line 101 is connected
to at least part of the wiring line groups 6¢c, 9a,
and 9b. In this example, the array substrate includes
the insulating substrate 2, connection portions 4,
scan signal line drivers 7a and 7b, wiring line groups
8a, 8b, 9%a, and 9b, scan signal lines 91, video signal
lines 61, power supply wiring line 101, and pixel
circuits.

The pixel 10 shown in FIG. 4 includes a pixel
circuit which includes the selection switch Sw and
capacitor C, and a liquid crystal display element 12
serving as a display element. In this example,
the scan signal line 91 is connected to the wiring
line groups 9a and 9. The video signal line 61

is connected to the wiring line group 6¢c. In this

example, the array substrate includes the insulating
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serving as a display elenment. In this exanple, the

scan signal line 91 is connected to the wiring 25

line groups 9a and 9b. The video signal line 61 is

connected to the wiring line group 6¢. In this

exanpl e, the array substrate includes the insulating

12 substrate 2, connection portions 4, scan signa

line drivers 7a and 7b, wiring ne groups 8a, 8b,

9a, and 9b, scan signal |ines 91, video signal |ines

61, and pixel circuits. 5 In this enbodinent, all the
conneuth i o t4 onorhedrieorf qravedi ard o t heecasanel gtepe,ine
as shown in FIG 2. This is advantageous in the

f ol | ol intp poi 't sandrhils, Wil 1indel idess eridpak 19w, 8b, 9a, and
conparison wwth FIG 5. FIG_ 5 is a plan view

schertti a3y BV Ing restP loi spidge pelrta ladddras gt t gnd
Conparative Exanple 1. A display panel 110 shown in

FI G B-4fds $HEWdme structure as that of the display
anel 110 shown, _in Fl 2 except that connection .
o1 ons 4 Loift U] B TS L Portions 4

conn ' i IgﬂFH ctuyi [ a

pane%ggél%b%ml%n%ﬂeéé% an faﬁ t he %}gjr%hﬁ‘arf PR 2%

groupH 98 {0 RaMdddihd e tg{@%u@ﬁqitncq 8inMd I NGrnis

line groups 8a and 8b, and video signal 1ines 61 are

for meg by deheiesaite behOlrOHAPYWr IPRCaSS:h M, 5.
specifically, first, a 20 conductive |ayer and

phot or esi sEId i | 3n iag ea seEprentied | schdnga sk 101y tdtowing a
substrate 2. Next, the photoresist film is
pat t etirsEbepo gethanch devel ioped d Cappeaiat ive ébiagtple 1.
A display panel 110 shown in FIG. 5 has the same
structure as that of the display panel 110 shown
in FIG. 2 except that connection portions 4a to 4c
are arranged in place of the connection portions 4.
In manufacturing the display panels 110 shown
in FIGS. 2 and 5, the terminal groups 5a to 5c,
wiring line groups 6a to 6c, wiring line groups 8a and
8b, and video signal lines 61 are formed by the same
photography process. More specifically, first, a
conductive layer and photoresist film are sequentially
formed on the substrate 2. Next, the photoresist film
is pattern-exposed and developed to obtain a resist
pattern. The conductive layer is etched by using the
resist pattern as an etching mask. Accordingly, the
terminal groups 5a to 5c¢, wiring line groups 6a and 6b,

wiring line groups 8a and 8b, and video signal lines 61

are obtained.
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pattern. The conductive |ayer is etched by using the
resist pattern as an etching mask. Accordingly, the 25
term nal groups 5a to 5¢c, wiring |line groups 6a and
6b, wring |line groups 8a and 8b, and video signa
lines 61 are obtained. 13 Pattern exposure of the
photoresist filmis executed in the follow ng way.

For exanple, the display regioi3and peripheral region
are segnented as indicated by broken lines 20 in
FIGS. 2 and 5. 5 Exposure of the photoresist filmis
sequent i al Pyt doire esdtrseae o Segrentlest asdist nfiimsis
case, in obtaining the structure showmn in FIG 2, the
nunbegxegfutidchdsn dfe patltlawing ovdie f dFnedxmnE getliled e
can be smaller Dby two than for the structure shown in
FI G &SIy 0F Y | e REJOVREIe e HREMSEY 9fe rggmented

atterns, to be used for the photalithography process
I([:)an e rﬁriﬁo]rﬁazt&jﬂ.s%’orb-’i‘?ﬁ%“ rjejéhe&n?%y”é%(%yi e 2
structure shown. in FIG, 2, th mber, of tines .of
reti 3}%0 range dih pkboetorfeecﬁ}csgtd nful%‘ ret i e g done
i tsel e om S A retj . exchange j s L
necesgsoarfga/é]af%r sgﬁrﬁaeltnﬁcldendg h%ﬂetf ‘st ?J%JActcé uh‘releS s %\?\en}f ielnr{ Iﬂbéalg].lng

Hencend e 1] J18 NECESRA Yin fiofG r et | alip exahaNg&, O ngs

cost generated by preparing a plurality of reticles

can her reducsths Ido Nt i d@naxdinngerdesi It RecessSaihller
for obtaining 20 the structure shown in FIG 5, the

si ze Wf wachhat term tHorgmaicauddhesH®Rid clre KEn e As

i ncreased. Accordingly, the nunber of shots can be

reducktscribed above, the number of mask patterns to be used
for the photolithography process can be minimized.

For this reason, by employing the structure shown
in FIG. 2, the number of times of reticle exchange can
be reduced, or reticle exchange itself can be omitted
if reticle exchange is necessary for obtaining the
structure shown in FIG. 5. Hence, the time necessary
for reticle exchange or cost generated by preparing a
plurality of reticles can be reduced.

If reticle exchange is not necessary for obtaining
the structure shown in FIG. 5, the size of each pattern
formed on the reticle can be increased. Accordingly,
the number of shots can be reduced.

According to this embodiment, the time required
for the exposure step can be shortened, and the
manufacturing cost can be reduced.

In this embodiment, the same mask pattern formed

on one reticle is used in all exposure cycles for
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According to this enbodinent, the tine required for

t he exposure step can be shortened, and the 25

manuf acturi ng cost can be reduced. In this enbodi nent,
the sane mask pattern formed on one reticle is used

in all exposure cycles for 14 formng the wiring |ines
to be connected to the video signal lines 61. For

this reason, the video signal Ilidnes and/or power
supply wiring lines forned on the display region 3 can
have the sane shape. The 5 variation in wiring |line

pat t efgrnsiapec reausiedi iy Tires e Wacidiratt qf agessheandeo
be reduced. Hence, the wvariation in wring

capac tarecle diarehesTr.edused, thamd meashrsplthe wiidea digial
di splay quality can be inplemented. When the structure
shomiirrﬁsqa@d/ém Parit bly roinive flolrnesn grresd et s
can be obtained. FIGS. 6 and 7 are plan views

schendt§ I IBLBhFRHPT ah SaMAE dfe TRt aRf ch The

Chown R 2 M LIS StPUb e SRbar AT HAS 6] by the

shor trﬁ%iJgfgatcS%greir iy ir?SrtooJeSssR ALe rraé%eé%og.” Y O he

| ocate e peripheral” Tegion

corr nae Wt h fs ' oo iyt
ter m%%%gSMSaﬂ%ﬁ{Sdg%%%ﬂ%ﬁB&%ds& T%?uced' and a

ter mdiads 4n6ludeds iny gihes {gS i pajudrouparmdd Gmfl difknted.
each of the connection portions 4 are 20 connecte

through thghdesitsd agtsriRt Wensidurs St rept Ure id Semployed,
enpl oyed, a wiring line included in the wiring |ine
gr ouptea fnli lodwiirsy letfaads faart estolftraomddhe di spl ay

FIGS. 6 and 7 are plan views schematically showing
an example of a method which can be used to manufacture
the display panel 110 shown in FIG. 2.

In the structure shown in FIG. 6, short-ring
resistors R are arranged on a region located outside
the peripheral region in correspondence with terminals
included in the terminal groups 5a to 5c¢, i.e., OLB
pads. The terminals included in the terminal groups
5a to 5c in each of the connection portions 4 are
connected through the resistors R. When this structure
is employed, a wiring line included in the wiring line
group 6a which is located farthest from the display
region, a wiring line included in the wiring line group
6b which is located farthest from the display region,
and the resistors R are connected to each other to form
a guard ring which prevents ESD (Electro-Static Damage)

breakdown in a thin-film transistor (TFT). Hence,
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region, a wring line included in the wiring line
group 6b which is |ocated farthest fromthe display
region, 25 and the resistors R are connected to each
other to form a guard ring which prevents ESD
(Electro-Static Danmage) breakdown in a thin-film
transistor (TFT). Hence, 15 when the display panel 110
is, e.g., aliquid crystal displPay panel, and a

rubbi ng process is executed after formation of a TFT
array, the TFTs can be prevented from causing ESD

br eakdoam thee disElectgandl stial iics dischar ge tioywaid crystal
external structure. The wiring Iines which connect the
t er midiagdslay ndneled dnd téher wdrim g r grenpst S e Beed
are cut at sone stage. For_ exanple, when the
substdlier Lograteian oy, TEL Grray bridgke T Iihe L R4,

e.g., a normal 10 scribing step, the termpals
| nol (RIRF STH Tchef KO i L N Ip R HAP WL i tO electro-

[ | ated fro h oth h [ FIG 7. Thi
reulated {romech ot o Showy 10 RS T. This

b kd i nal s | '

oreakclown eyen, afL ey Lhe.d sy ogl . gludag (o, ey 1
pl an i ew achemmaticald v -show ng patd |5apf2t@ E{jdnsatcﬁhiycut at

panel according to Conparative Exanple .
strucddne shoy, | edd Gxdap e Widr "thd I NH LS Ba s

and 6b between the adjacent connection 20 portions 4
are noit carvregt ed.gln 4 rsoksdn uctng €1 ifn, e.g., a normal
el ectrostatic discharge occurs between the externa
st ructaridiard starer mibmaltemeineded dincldred dmritiad terminal
groups 5a to 5c¢ are insulated from each other, as shown
in FIG. 7.
This structure is also advantageous for preventing
ESD breakdown even after the terminals included in the
terminal groups 5a to 5c are insulated.
FIG. 8 is a plan view schematically showing part
of a display panel according to Comparative Example 2.
In the structure shown in FIG. 8, the wiring line
groups 6a and 6b between the adjacent connection
portions 4 are not connected. In this structure, if
electrostatic discharge occurs between the external
structure and a terminal included in the terminal
group 5b of the connection portion 4 on the left side
and, in this example, the terminal located closest
to the terminal group 5c, discharge may occur between

the wiring line connected to the terminal and other

circuits on the substrate 2.



group 5b of the connection portion 4 on the left side
and, in this exanple, the termnal |ocated closest 25
to the term nal group 5c, discharge may occur between
the wiring line connected to the term nal and ot her
circuits on the substrate 2. 16 To the contrary, the
wiring line groups 6a and 6b between the adjacent
connection portions 4 are connéd®&ed, as shown in FIG
7. Even if electrostatic discharge occurs between the
external structure and 5 a termi nal included in the
term nal dJrouphdhbcafttiey, commect t omng pbité onrdupn deand
| eft side, the probability of discharge between the
Wi ri rgp |hetevesid Brherd i eoui teonmer e ubstiate L are
decreases because the wiring line connected to that

t er M FRAMNS DM tVP D Hhef Wi rihg 1|Ven nef gfleHerostatic
connection portion 4 on the r| ht side. Hence, ESD
brea%%ﬁ%ﬁl R SUPHRESEE ST Enbodidreitre and

will be described is a plan view

> scherfat céﬁljtrgla]sh]o%rhhlbéepdarjtn %oq‘e a s aa]y Hedr o%kthft yhe

th t f t T
dlgpfay acco?g9ﬂ% 0 41# §§é §aﬁrqafqiégp;ﬁﬂ%%EH%?ngallty
sanme s rdﬁcéd’r{aercgaés ddaleePfr HE, di 5 3&} @’11@&%@'5@1&@ circuits

the first enbodi nent except the followng point. In

this @haod st AascShoweditHdE el Stm@wmrmj line
110 has a terminal 15 and 20 a wiring line 16. The

W T ngprindtec b tsaird i dSe dndtien a 1di S d@yh e <. toTh;Ehe wiring
termnal 15 is arranged along the wiring line 16 and a
10 wiri nigire reef ithod udethdat b ipigrtion 4 on the right side.
Hence, ESD breakdown can be suppressed.
The second embodiment will be described next.
FIG. 9 is a plan view schematically showing part
of a display according to the second embodiment of
15 the present invention. The display according to
this embodiment has almost the same structure as that
of the display according to the first embodiment except
the following point. In this embodiment, as shown
in FIG. 9, a display panel 110 has a terminal 15 and
20 a wiring line 16. The wiring line 16 surrounds the
display region. The terminal 15 is arranged along
the wiring line 16 and a wiring line included in wiring
line groups 6a and 6b which is farthest from the
display region. When the terminal 15 is used, any of
25 the wiring lines included in the wiring line groups 6a
and 6b can be used. The wiring line is not limited to

that farthest from the display region.
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i ne groups 6a and 6b which is farthest fromthe

di spl ay region. Wien the termnal 15 is used, any of
25 the wiring lines included in the wiring |ine groups
6a and 6b can be used. The wiring line is not limted
to that farthest fromthe display region. 17 Wen
this structure is enployed, and the display panel 110
is aliquid crystal display panél/, the termnal 15
and wiring line 16 can be used as a transfer pad and
a common wiring line, respectively. 5 Wen the display
panel 110 Wiserantlorgamicudiuk sig agmpoayesd, 1] dhe display
termnal 15 and wiring line 16 can be used as a

cont auanglad dhdi s aatimded supysta widiisglay insnel, the
respectively. In this enbodi nent, as described above,

t he f(?ltf‘élrf?ﬁlnalﬁ 18514 $igey dsine tlr%r%%‘rérbep&bﬁet?r as a

contact pa in this enbodi nent, of the wirin

l'i nes ﬁfﬁ% ePa r?ftqwé‘ vﬁqni”i?d‘ I‘”ilrFe”t?r Q&ﬁ?'aareaﬁﬂje%tbwe Y-
connegct ed o e ch., ot her YW Irin I|nes ch al &

not ?@nnec lSE%lhaeyt arﬁrﬁ ;lolslscoar es aﬁg’ct Ldtﬂﬁﬁp

W ri n r

i ne ﬁg%%gﬁg% ]égézﬁéﬂﬂﬁ1éﬁﬁ¥§j t%ﬁ#ﬁ%ﬁ% E?% ééﬁ;be

be aryanged forcodldcMgdd%dd r@%dtﬁ%d@%ﬁﬂli r%J‘Elrlng
wiring line groups 6a "and 6b connected to each other.

The powey, stlacwrvesignal source connected to 20 the
Wi ring line groups 6a and 6b can be arranged either
on the subii rigies Z2sodimet exderdedccibadlidbovidhe the
third enbodi nent will be described next.
terminal 15 is used as a transfer pad or contact pad.
Hence, in this embodiment, of the wiring lines included
in the wiring line groups 6a and 6b connected to each
other, only wiring lines which are not connected to
the terminal 15 correspond to dummy wiring lines.
In this embodiment, the dummy wiring lines need not
exist. That is, the terminals 15 may be arranged for
all wiring lines included in the wiring line groups 6a
and 6b connected to each other.
The power supply or signal source connected to
the wiring line groups 6a and 6b can be arranged either
on the substrate 2 or on an external circuit.
The third embodiment will be described next.
FIG. 10 is a plan view schematically showing
part of a display according to the third embodiment
of the present invention. The display according to

this embodiment has almost the same structure as that

of the display according to the second embodiment
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FIG 10 is a plan view schematically showi ng part of
a display according to the third enbodi nent 25 of the

‘present invention. The display according to this

enbodi nent has al nost the sanme structure as that of
the display according to the second enbodi nent 18

except the followng point. In this enbodi nent, as
shown in FIG 10, part of a vi dé§ signal line driver
and, in this exanple, distribution circuits 17 are
arranged in the peripheral region of a display panel 5
110. Epheemhi sthe bidlloywicig o intl7 supplhies enbadieent, as
signal to video signal lines through a wiring line

gr oups e riradeldy dakbe pdtth &f s ghiades upidriadd timouwhiver
awring line group 6c and a wiring line 18. In this
way, i ods Toidd 15630 IGhs Brs addithios it We tonk M
for a connection portion 11 the first_to thir

) I d
enbodi RN (b d1S ey Pl orf P Sgrfor i T panel
Showrhllcp FITC{:% lcgtstgribauq:di négjiracnudite)&ppssulfg%lqest haﬁ video

phot oresi st m1S ‘execu seuenti aly Tor” €ac

segment &, pard i élisgdnasleql%%g'scﬁfﬂ%kﬁ)%o%%i%dwi ine

been described. In the display region exposure o

the pheygy e sin fdddBmeat-ali 1P eé(ﬁ%ﬁle%upplied through
sequentially for each part segnented by the broken

l'i ne 201 FHofg exiatdl Erogxms Wred of Wihenphotry e st In this
filmmay be executed at once for the entire 20 display
regi ovey,Thegtricys mddi ful attel engpasuraaldieyi dves @xedid ethne
Normally, the interval between the wiring |ines

for a connection portion 4.

In the first to third embodiments, the display
region 3 is segmented, as shown in FIGS. 2, 9, and
10, and exposure of the photoresist film is executed
seuentialy for each segmented part. That is, sequen-
tial exposure has been described. 1In the display
region 3, exposure of the photoresist film need not
be executed sequentially for each part segmented by
the broken line 20. For example, exposure of the
photoresist film may be executed at once for the entire
display region. That is, full plate exposure may be
executed.

Normally, the interval between the wiring lines
included in the wiring line groups 6a to 6c is very
small near the terminal groups 5a to 5c. Normally, the
interval between the terminals included in the terminal

groups Sa to 5c¢ is also very small. That is, the

pattern density on the peripheral region is normally
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included in the wiring line groups 6a to 6¢c is very
smal |l near the termnal groups 5a to 5¢c. Normally, the
25 interval between the term nals included in the
termnal groups 5a to 5¢c is also very small. That is,
the pattern density on the peripheral region is
normal Iy 19 very high. Pattern exposure on the

peri pheral region nmust be doneld& a very high
accuracy. To the contrary, the pattern density on the
display region is normally | ower than on the

peri praralhidh r egiart e Miotexgw himgh @acdlra@e@prorrdlheegion
peripheral region is required for pattern exposure on
the disil &8 d@y Gt dorethdslalr eapnsceven when, for
exanpl e, pattern exposure of the photoresist filmis
execut ed af® oe® ANFMRTY hetenmthatet s piess Yegi on ke

reduce the nunber of shots, a sufficiently high _
accurcg]c%P %@%%I%%é&?rmaé@a%rdi%%fteﬁ?éhﬁ& stq’tfn Retepheral
di spl.ay regio ich . can be formed by sych a pr.ocess

ar epa%é/q]hosrﬁ'l am% 59 I%%]hc‘—’hcca%raca}’ paasss?r\/a%eor?%ﬁp%eral

havi - ; ; e ' | Gujt

to t %%@ﬁﬁ%l%@? eag %%n{k%gtdé%pleé%&ge eneoﬁ{t s%a display

col orrddidrer, and a columar spacer. Even for the
peri pheral region, stepping exposure need not always

be execut exbi ntiadde exposan €, Sd@Ns.whdyl £t adstample, pattern
exposure may be performed in exposure steps 20 to form

sone eeqrstitalent telemindtordaildt fide iexposigueced Gt once
formng certain constituent el enents on the display
regi orp13 @red efnll il repldhits leyposagierf dro fuedrayy tder traimber of
shots, a sufficiently high accuracy can be realized.
Examples of members on the display region which can be
formed by such a process are an insulating film such as
a passivation film having through holes to connect the
pixel circuits to the pixel electrodes of the display
elements, a color filter, and a columnar spacer.
Even for the peripheral region, stepping exposure
need not always be executed in all exposure steps.
Full plate exposure may be performed in exposure steps
to form some constituent elements. Full plate exposure
for forming certain constituent elements on the display
region 3 and full plate exposure for forming certain
constituent elements on the peripheral region may
simultaneously be executed.
In this technique, it is important to form

all wiring lines to be connected to the video signal

lines by sequential exposure using the same mask
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constituent elenments on the peripheral region may

si mul taneously be executed. 25 In this technique, it

is inmportant to formall wiring lines to be connected

to the video signal I|ines by sequential exposure

usi ng the same mask 20 pattern. Hence, various

structures can be enployed for portions in the

peri pheral region except the corfifection portions 4.

For exanple, in the first to third enbodi ments, 5 the

scan signal line drivers 7a and 7b are arranged on

bot h Fadesrof thenck splayi ey otrdctseshown b etpldyed for
11, one of the scan signal line drivers 7a and 7b

and, Bporitiens ekanpie, Prompha el scei @i girededt nehar¢omrection
7a may be arranged. 10 In this case, for exanple, the

ter miBRELAI A wiring line 16 may be arranged on the
opposite s portion whi ¢ na

de of th e s S
1ine drive# ?a?x?ﬁpg?rah@eﬁh?n ﬁ%tp%?l%%%?élemg@g%WFntsf

or gariie o5 Mol ol d ofs A0 ded 2 Aangea
conne SS:P% l'?lﬁl&éag h?fjetﬁ/é)lciasg@la% ¥ 4PD :yorﬁe’;m {?4 stAGD 15

t he y i quid Y,
termEﬂPd; 15 mayhde, £onnect edy t@lcﬁﬁafolw d/lol\;@&e 7a and 7b

supply term'nal on a counter substrate. This

Strucind e irs athvand aagous, idh by ementddih L1 20ine driver
electr|C|ty or the like fromentering the substrate.

In tHeEa fnastbd amitddangedenbodi nents, the structure in
which the driving IC 131 is nounted on the
In this case, for example, the terminal 15 and
wiring line 16 may be arranged on the opposite side
of the portion at which the scan signal line driver 7a
is arranged in the peripheral region via the display
region 3. When the display 1 is an organic EL display,
the terminal 15 may be connected to a cathode voltage
supply terminal. When the display 1 is a liquid
crystal display, the terminal 15 may be connected to a
common voltage supply terminal on a counter substrate.
This structure is advantageous in preventing static
electricity or the like from entering the substrate.
In the first to third embodiments, the structure
in which the driving IC 131 is mounted on the
flexible substrate 132 is employed. However, other
structures may be employed. For example, as shown in
FIG. 12, driving ICs 133 may be COG-mounted. Referring

to FIG. 12, reference numeral 134 denotes a flexible

substrate. FIG. 13 is a plan view schematically
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flexible substrate 132 is enpl oyed. However, other
structures may be enployed. For exanple, as shown in

25 FIG 12, driving I1Cs 133 may be COG nount ed.

Referring to FIG 12, reference nuneral 134 denotes a
flexible substrate. FIG 13 is a plan view

schematically 21 showi ng part of the display shown in

FIG 12 and, nore specificallyZ2lthe array substrate.
Referring to FIG 13, reference nuneral 5d denotes a
termnal group to connect the wiring |line group on

the fédrexibie msubst rdte diblay tdteown rimg1G6 nel Yraoups

6a and 8a. In the first to third enbodi nents, the scan

si gnatore jsreerficaklva Hml abray esdortwakon theferring
insulating substrate 2. The scan signal line drivers

7a anf® 70 nekt N SRR BESHR FAERHeES s ut ey iipp
substrate 10 2. For ex l e, the scan signal |ine ,

dri vets© i Eh7H S Hayt e GG HDUNTE BiP'theen the flexible
I nsul at,i sub te 2. In the first to thir

enbo |L§rr%sn sa,‘t? ﬁgﬁrte%éthqe Trvent ilolr{“? sgraop"%ﬁsi 260‘3 tabnd Ba.
formation i . port i . 4 coaggc -
ext er nal c?$c%$§ ?gp$ﬁ26%?§%59§§&§?3%% e#?%bs. réféH]Slgnal

presentnd nyenid &0 tan A S bere appli&d 30 fid nBid oy ofng
ot her portions. For exanple, the present invention

may haumpptded 20 fordraddan HfgnLonnacd i onkord imhstd 7b

connect an external circuit to the scan signal |ines.

20 Addidd anal sldwaynd age st amntkdrogh filcatironsladiddg substrate

readily occur to those skilled in the art. Therefore,

t he i2werfdmrexample, brltoaderaraspieptsl ilsimotddivated/a and 7b
may be COG-mounted on the insulating substrate 2.

In the first to third embodiments, the present
invention is applied to formation of the connection
portions 4 to connect an external circuit to the video
signal lines. The present invention can also be
applied to formation of other portions. For example,
the present invention may be applied to formation of
connection portions to connect an external circuit
to the scan signal lines.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited
to the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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to the specific details and representative enbodi nents
shown and descri bed herein. Accordingly, various 25
nodi ficati ons may be made w t hout departing fromthe
spirit or scope of the general inventive concept as
defined by the appended cl ai ns and their equival ents.
22 CLAI MS 1. A nethod of manufacturing a wring
board conprising an insul ati ng%ubstrate which
includes a first and second regi ons adjacent to each
other in 5 one major surface, signal |ines arrayed on
the first region, and wriagLpatIemns which is
arrayed on the second region and each includes a
first connkctidrmewied ngt nareutannectiqng ther signabard
line to a signal input termnal, a second connection

Wi i ePTIR S 4P Alect i et 1y di SEoTnetie T rdm irhel udes

signal line, and a third connection wiring line ,
el ectari%:]aﬁﬂy Ht cﬁﬁﬁﬁ%{ e%eglfcfrb'?nacck@%‘?rgtnaqo 193/ qeer in
secoangggithird qpnnection Wwiring |lines bei

e

€ I ledtt Sther Bt Bich 3 RS tonraﬁ’q%gfimt

connec

patt qébsiaorﬂncgrﬂc!elv%iorfir{&%oaz%ec s v di &S %e(lhgé%dofor} he

connected to t I rst nwring e

W T i ngs atd eFdiph ot U IS 1911 fonidW £aeh- Of ddBection
Wi ring patterns by a photolithography process,

wher eiiirg Tihe photredddihograihys ireeessindatd &f i gl
exposure using a single photomask which includes a

pat t emputaviengnimahape worares pondiew: itan pardimf tihe
Wring patterns is sequentially executed for all parts
electrically disconnected from the signal line, and a
third connection wiring line electrically disconnected
from the signal line, the second and third connection
wiring lines being connected to each other between
each adjacent wiring patterns, and all of the signal
lines being connected to the first connection wiring
lines of the wiring patterns, comprising:
forming each of the wiring patterns by a
photolithography process,
wherein, in the photolithography process, pattern
exposure using a single photomask which includes a
pattern having a shape corresponding to part of the
wiring patterns is sequentially executed for all parts
of the second region.
2. The method according to claim 1, wherein
forming the wiring patterns comprises:
forming a conductive layer on the insulating

substrate;
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of the second region. 2. The nethod according to claim
1, wherein 25 formng the wiring patterns conpri ses:
form ng a conductive |ayer on the insulating

substrate; 23 form ng a photoresist |ayer on the
conductive |ayer; sequentially executing pattern
exposure of the photoresist |ayer through the

phot omask for all parts 5 of tHe second region;

devel opi ng the exposed photoresist layer to form a
resi st pattern; and etching the conductive |ayer by
usi ng the fesmshg paphetorasian vigdr ngn nalsk. cdlicdetive
The nethod according to claim1l1l, wherein formng the
wirinpypatierns is carried out such that resistors

whi ch nmutual ly connect the first to third connection
wiring |inesdueet ialely i xe et SaeePak F¢ag cpresere af ethe
formed on a third region in the major 15 surface of

the iPRUFATI subRYTat I HE tHi¢ PHAFEHEK behgpll parts

adjacent_to the first region via the second region,

and wh r%ﬁ% ??ﬁ??&n?ﬁ%ﬁ? fther conprises: cutting the
et o YSHPEIERS e oROUOME Yo DELIBED, LI SO eorn

and third regio i Sco r st hitd
connegtion W ring-dinesyiqcluded in the same wiring

pattern from one another. 4. The nethod according to
claim3, fef¢helg the conductive layer by using the resist
pattern as an etching mask.

3. The method according to claim 1, wherein
forming the wiring patterns is carried out such that
resistors which mutually connect the first to third
connection wiring lines included in the same wiring
pattern are formed on a third region in the major
surface of the insulating substrate, the third region
being adjacent to the first region via the second
region, and wherein the method further comprises:

cutting the insulating substrate at a boundary
between the second and third regions to disconnect
the first to third connection wiring lines included
in the same wiring pattern from one another.

4. The method according to claim 3, further
comprising:

before cutting the insulating substrate, forming
pixel circuits on the first region, the pixel circuits
being connected to the signal lines.

5. A wiring board comprising:
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conprising: before cutting the insulating substrate,
formng 25 pixel circuits on the first region, the

pi xel circuits being connected to the signal I|ines.

5. Awring board conprising: 24 an insulating
substrate which includes a first and second regions

adj acent to each other in one mgjor surface; signa
line groups each of which inclu first 5 signa

lines arrayed in a first direction on the first

region and which are arrayed in the first direction;

and connecénhomnpolitomg sacht odtehiichch simeladgeda ofirst
the second region in correspondence with the signa

10 |iaved ggoegnd weg edms eadhrednt heo corlecetifodr por temmsgnajor
conprises first to third termnal groups, a first

wiri nigPIidee’ group connecting the first term nal group

to the <corres naI a secon
wiring | .3% 9% f’E ﬁgﬁb i e%a%]lajﬁn*%ggn?r;@teﬁﬁ% afirst
rou an ir ou
tghi rgsjt r}an]i nat nesgr%ru]bay?/@ rg f]h eSSt wrd t4 rge first
t
Wi ri n&d)i&? Q{@chl"?r%%&conn Ca?ecﬁj r?p%?l%hf Ofglcerdldrectlon,

bet ween” each adj acent I on i'ons
wherejgyall of the connection portions are the same
in shapes of the first to third term nal groups

connection portions each of which is arranged
on the second region in correspondence with the signal
line group,

wherein each of the connection portions comprises
first to third terminal groups, a first wiring line
group connecting the first terminal group to the
corresponding signal line group, a second wiring line
group connected to the second terminal group, and a
third wiring group connected to the third terminal
group,

wherein the second and third wiring line groups
are connected to each other between each adjacent
connection portions, and

wherein all of the connection portions are the
same in shapes of the first to third terminal groups
and the first to third wiring line groups.

6. The wiring board according to claim 5, further
comprising:

second signal lines arrayed on the first region

in a second direction substantially perpendicular to
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and the first to third wiring Iine groups. 6. The

W ring board according to claim5, further 25

conprising: second signal lines arrayed on the first
region in a second direction substantially

perpendi cular to 25 the first direction; and a first
driving circuit which is disposed on the second

regi on and supplies the second si3nal line with a

scan signal, 5 wherein the second wiring |line group of

the connection portion |ocated on one end is
connechedfitot tderéctsbndranvdng circuit. 7. The wiring
board according to claim6, further conprising: 10 a
second dri®i Agretrduivingi chregiti shbskdisndt fiposed on the
second region and opposes the first driving circuit ,
via $PECRFr5e9ieyi vrd iR bies t hee seeepid stiwaal | Jhes with
and the third, wiring Iine groups of the connection
portidn°¥Htat €215 on the other end are connected to

the second driving, ., circuit. 8. The wring board

accordi ng Y%eﬁ 5Pn$%? ?%??%%rWlEbﬂ%rrg?%ggr?%?r%f the

si gn carr : 0 [ [
secoﬁ%OAiggg%?% ; §g§§§o%%9€§?§ﬁﬂg‘%??éﬁﬁ% g%i%ﬁbéégked

di sposed: i £Nest SEEORthG €l Ay And opposes the first
driving circuit via

7. The wiring board according to claim 6, further
comprising:

a second driving circuit which is dispcsed on the
second region and opposes the first driving circuit via
the first region,

wherein the second signal lines and the third
wiring line groups of the connection portion located
on the other end are connected to the second driving
circuit.

8. The wiring board according to claim 6, further
comprising:

third signal lines arrayed on the second region in
the second direction;

a second driving circuit which is disposed on the
second region and opposes the first driving circuit via
the first region,

wherein the third signal lines and the third
wiring line group of the connection portion located
on the other side are connected to the second driving

circuit.
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the first region, wherein the third signal |ines and
the third 25 wiring line group of the connection
portion | ocated on the other side are connected to
the second driving circuit. 26 9. The wiring board
according to claim5, wherein at |east one wiring
line of the second and third wiring |ine groups
connected to each other betweer®& he adjacent
connection portions is a dumry 5 wiring line which is
insul ated froma power supply and a signal source.

10. The w ?i ngTheawtlr acgosclh g doceta@lmySto whetwei h, at
| east one wiring line of the second and third wiring
l'i ne wrewgsn connesasd ¢re eachi g heind o betiveesedtdred and
adj acent connection portions is connected to a power
suppl 0 brd av st gl 1 Borirdeours, conni s Ayt @ ot sher
the wiring board according to claimb5; and display

el emetft VTNt AP 13- He FIEiclidrestions is a dummy
respectively., 12. The display according to claim11,
wher e"fjnrlrf%eljd?%pwkéjyce}élje%ejﬁ? u]aarfeeqqi%ﬁfgﬂ TR supply

di spl I . The di splay according to claim
11, ¥ ip Sei%gfhse&? Ky

erern isplay elenents are liquid
crystal orggni crfd 8} 808N Sard according to claim 5,

wherein at least one wiring line of the second and
third wiring line groups connected to each other
between the adjacent connection portions is connected
to a power supply or a signal source.

11. A display comprising:

the wiring board according to claim 5; and

display elements connected to the pixel circuits,
respectively.

12. The display according to claim 11, wherein
the display elements are liquid crystal display
elements.

13. The display according to claim 11, wherein
the display elements are liquid crystal organic EL

elements.



