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FI ELD OF THE I NVENTION This invention relates to a circuit array
substrate and a flat panel display device containing the same and, nore
particularly, to a thin-filmtransistor circuit array substrate and a 10

Upon and ¢l ai e Che benet i ¢ of priority from hlhipfi or " 3apand ANTHAUERRL

Application No. 2003-29458f1T1.d RO3, the enti re,, ptents
of which 15 are incorporated ‘Fn %?E?S?. ca]%l on (iy reference. SSI O\I

OF THE BACKGROUND A flat panel display device, such as a liquj
di splay device, includes a thin-filmtransistor circuit array]! “%mﬂ @

Such a thin-filmtransistor Q’{lirr% it A a%ySﬁ‘Bg%H?et e is provid

i nsul ati on substrate and pi xe ornmed 6n the 1nsul ation substrat®€%R" a
matri x. Each pixel contains an arrangerrent for a pixel electrode, a
capacitor and a 25 thin-filmtransistor. The thin-filmtransistor is

made g@f an island-1ike poI Nt he substrate. The
de ! ELb@FTHE!“Ipoly SIJ;UCO

thin-filmtransi stor and the 1sland n filmare coated with
a gate insulation filmon which, in turn, a gate electrode and a scanning 5
| ine are deposited. Further, an auxi Iiary capacitor line is fornmed on the

gate insul ati on f ilea foSARIORBARACES O oLl e e ay® SHERBE L% 4 L he

scanning |ine. The scanning and auxiliary cap ACItOF i Res ar & ¢éver &d 10

with an i ri i o] ihe re t
interl ayefrlta?nsﬁgifgtéll onraﬁ??%n%rt m%%lgch@ WEI ﬂcxghtggct% Eol %éﬁ{aé:g%r?gic} o re

el ectri caphytieQMAeRY, thhe tAehYfithd tLARsfstbPdifedtCa st &Y uldtd&se and a

10 flat panel display device containing the same.

This application is based upon and claims the benefit of
priority from the prior Japanese Patent Application No.
2003-294584, filed on August 18, 2003, the entire contents of which

15 are incorporated in this application by reference.
DISCUSSION OF THE BACKGROUND

A flat panel display device, such as a liquid crystal

20 display device, includes a thin-film-transistor circuit array
substrate. Such a thin-film-transistor circuit array substrate is
provided with an insulation substrate and pixels formed on the
vinsulation substrate in a matrix. Each pixel contains an

arrangement for a pixel electrode, a capacitor and a

25 thin-film-transistor.



‘The liquid crystal display device further includes a 15 counter substrate
containing a color filter insulation |ayer. The counter substrate is
provi ded opposite to the circuit array substrate. Liquid crystal is put
into a gap defined between the circuit array and counter substrates. The
gap is then sealed at its circunferences. Such a prior art liquid crystal
di spl ay device as 20 set forth above is disclosed in Japanese Unexam ned

Publ i cati on No. 2 7248, it -6, and Fjgs. 3. The priqr art

l'i quid crystal fglﬁay ?i:l 3&8?8&? 04 t’rsen@r?diﬁj ﬁur"f‘dbr &@rﬁi;&% to
dlsplaya lurre ata. 25 tlc e case that the liquid
crystal g’a@/& E’g%g oﬁrF gaﬁﬁl% %rtT’ﬂP‘ tlﬁ@“ﬁ?%r circuit
array substr is. 2J1 flfessar I_y rowgdvvlthasev raI | 1'i ons of

pi xel s. R t% és al"’d{} &rps yaISl FeBI 4/ Yefree CRBLCAAT iNgH yEBRER anced
di spl ay crlte defects due to in o Iete 5 pixels are
require tdnﬁ ’:j\lﬁh %&F%r &n fyrn,a gateslectrode and, pr SQANMREIf act ur e
aliquid rstal S W|thno |nt def ect, a sufficiept yield
rate. b hugle’tarie Rgﬁ’%éﬂeﬁ(%ﬁb?’év?ﬁea‘é ey d’ar!’r%f’éf% &’cﬁ‘% H‘é\f{]ce Wi th
a structure f, | ess poi nt def ec or a nethod of manuf, ct ing.the same. 10
one of théb q’ g@iﬁ sylgtign, %ﬁm HoreiOPOAR 4P ::i‘&rer bteins

el ectrostatic-fiel downs or d?structl on in manufacturing a circuit

array sub<sfPArated 0%3 & §9RA P&’ -al di spl ay device. Wien a patterned

poly-silicon filmused for 15 thin-filmtransistors, scanning |ines and
auxiliary capacitor lines are fornmed on an insul ation substrate, a gate

insulation filmi rovi ded between the poly-siljcon filmand the scanning
li nes. Subsequentf?g SCHPRLhE %\/\g ﬁ\'?‘g gaH%ﬁ’&&rt }W%@repf’%%%? D)

met h is. a i ed. ne,to osit and foa interl ayer
i nsuﬁgtl on’ ﬁ;%l Ao eﬁ@ ‘E%MHPH@%%@?%@{W ﬁf‘é’ i‘f\%‘h&ﬁ PPI the Duri ng
t he period 05|t| t he qi,nt atl or trans ring it
to somsvvhéflg(t’%]fj ST IS b%?&f%%hgﬁéi‘ 3?%”% P(f‘r? CoRg @0
thin-film n ors HEINVN'I'IC]\I ordingly, the
present i ﬁégﬁéﬁgﬁﬁgr ‘Wla%%t Bhglq' o T throrna Iy, 6Q+ %‘?‘@Cg‘nﬁ Sat gpé/mel

di spl ay device containing the sane with suppression of port defects due to
electrostatic field 5 breakdowns while their yield rates can be inproved.

substrate provi dennii (RABHEoRrY 2t Ve RE AeEhes s BLihek cincludgsn-d | m
tran%st Orcofu?{tg%dsggsérr%&et Egﬂfgax{ﬁng a color filter insulation layer. The
counter substrate is provided opposite to the circuit array
substrate. Liquid crystal is put into a gap defined between the
circuit array and counter substrates. The gap is then sealed at its
circumferences. Such a prior art liquid crystal display device as
20 . set forth above is disclosed in Japanese Unexamined Publication

No. 2000-187248, its pages 4-6 and Figs. 1-3.

The prior art liquid crystal display device requires a
tremendous number of pixels to display a big volume of data.
25 Particularly, in the case that the liquid crystal display device used

for an R, G and B color display PC, its circuit array substrate is

2



10 substrate having a first sem conductor |ayer, a gate insulation film and
a gate line, and a second sem conductor |ayer forned on the transparent
substrate, wherein the gate line is overlapped with the first and second
sem conductor |ayers through the gate insulation film 15 The second aspect
of the present invention is directed to the circuit array substrate set
forth in the first aspect of the present invention, wherein |let capacitors

be Ca defined between t, ir, sem conductor | ayger.and a reference

pot ent i alnet%sﬁﬁﬁ’r}yt?l@o‘?gee[d{ gﬁi%a"’r ERYeEy Q‘ﬁg‘f’é‘,s ‘gpa’é‘? Sned between the
first sem conductor |layer and the gate |line through the gate insul ation
film Cc defined between the second sem conductor |ayer and the reference

Gai o 1§ ne, and « hEoESPADh (brliquM i wpthhalianiaT | SAViceahpesbFchj hins
g(p:)/pﬁggi ;tq%‘%?lﬁcfeq RLEf%%?@fE%@WﬁCQ%%& ﬁsfélqg[f%ﬁg%%;g%nt ages
b B SR KSR e b B T B e Rl

of a1 ato A RCEF A, AP Bet s ad B D ARTc oy W Haipd LesRsEai rent.
o e PRI T e 108, 3 TS T e o
i T SR ERE R e R MR
is a schenagi'-lg%foi cui t arrange ?‘tﬁ of the flat panel 20 display device

shown i n TBF ARG HYIGCtEIIRg 1he 8amei oy of a flat panel display device
in a%or dance with the second enbodi nent of the present invention.

One of the prime causes for a point defect pixel is the
occurrence of electrostatic-field breakdowns or destruction in
manufacturing a circuit array substrate used for a liquid crystal
display device. When a patterned poly-silicon film wused for

15 thin-film transistors, scanning lines and auxiliary capacitor lines
are formed on an insulation substrate, a gate insulation film is

provided between the poly-silicon film and the scanning lines.

Subsequently, a plasma chemical vapor deposition

20 (plasma CVD) method is applied by a plasma CVD machine to
deposit and form an interlayer insulation film on the scanning lines

and the gate insulation film. During the period of depositing the
interlayer insulation film or transferring it to somewhere else,
~electrostatic fields are generated which destroy thin-film

25 transistors.



'25 DESCRI PTI ON OF THE EMBODI MENTS 5 Enbodi nents of the present invention
w |l be explained belowwth reference to the attached drawi ngs. It shoul d
be noted that the present invention is not limted to the enbodi nents but
covers their equival ents. Throughout the attached drawings, 5 simlar or
same reference nunerals show simlar, equivalent or sanme conponents. FIRST
EMBODI MENT 10 A flat panel display device in accordance with the first

enbodi nent of the ' ' ] | ained with reference to
e 1 A OB o BN el s s

1 anststors and PR bt S inge & bl array
SUbSt r at GX3AY NP L8 CR B Soflat P ARk LI 8V Aties A AP B P REE
425 ShodFiilh FRBPTaSREr coBoPoiTke MEEmy BPxls altpFtatje THd
matri x. Each_pixel 5 %ﬁeprov_i ded el ectrode,6, capacitor 7 and

ith pixel
t hi n-Pi | MIEAKHIOTERYW 2@%&‘%#&”@3&% @ be imBEoYedare horizontal Iy
di sposed at 6

The first aspect of the present invention is directed to a
circuit array substrate provided with an optically transparent
substrate, a thin-film transistor formed on the transparent

10 substrate having a first semiconductor layer, a gate insulation film
and a gate line, and a second semiconductor layer formed on the
transparent substrate, wherein the gate line is overlapped with the
first and second semiconductor layers through the gate insulation
film.

15

The second aspect of the present invention is directed to
the circuit array substrate set forth in the first aspect of the
present invention, wherein let capacitors be Ca defined between
the first semiconductor layer and a reference potential through the

20 transparent substrate, Cb defined between the first semiconductor
layer and the gate line through the gate insulation film, Cc defined
between the second semiconductor layer and the reference potential
and Cd defined between the second semiconductor layer and the
gate line, and the capacitors satisfy the equation: Ca/(Ca + Cb) <

25  Ce/(Cc + Cd) |



'vertically regular intervals on glass substrate 3. Scanning and gate |ines
11 are made of a nol ybdenum (M) alloy and electrically connected to
thin-filmtransistors 8 5 Further, auxiliary or common capacitor lines 12
are provided between, and in parallel wth, scanning and gate |ines 11.
Auxiliary capacitor lines 12 are electrically connected to capacitors 7 and
thin-filmtransistors 8. 10 Video signal lines 13 are disposed vertically

t hori tall ' Vid [ |1
15 are mde of o BEE DRSO D AT RARNS el 11 g poi nt
metal. 15 As shown in Fig. 4, Y-axis driver circuit (gate driver circuit)

14 is vertically provided at an edge portion of glass substrate 3. Y-axis

driver circuit 14,is electrically connected to_ scanning and_gate |ines 11.
20 Likewi se, X- axf'sTHe, spmpletsi pPpreaEatiengaf the iRzaseaty inyention j g
hori zont al | rovi ded at an edge rtion of glass substrate 3, X-axis
driver ciaﬁt‘ﬁinﬁaw Pgl'&ﬁ éé???ga%tyg@m%%g% W’cﬁ %é@a@bh&ﬁtm@é as. 25
Auxi l Lary cagacit r lines 12 are conmonl connef:ct ed to driver circuit 16. 7
Meanwhi | dhegpame g’ﬁﬁgfnreagc bester rsgogft by sietareraee g4t thefellominghown
but rrade(%& sjlj c&)n nitride or _silicon ,?iéiédﬁ. Thin-filmtransjstors 8 are
provi ded %itat e u gReripLions wher, cansjdered dfy 1 ¢HNRRCHPANSY Hilorthe see
~Figs. 1 and %3 Thin-fjlm¢transistors 8 contain the first polycrystalline
sem cond #ECOMPANEIRE OLAEH LS VBEFYLY| | i con semi conductor |ayers 21,
formed on the undercoat |ayer. 10 Poly-silicon sem conductor |ayers 21 are
poly-silicon filnms nade by exciner-laser annealing to nelt and
re-crystallize angtphqQus silicon f.ilms., Each poly-silicon sem conductor

| ayer 21 is provirTEle£L i 1% 2Rl Vieggiadfhaoslatp r display 1ger¥yi ons 23
and 24 on bota Si des.tg{) ﬁhi‘f{‘me' regipn 22. 15 Further, the second

pol y18r y&°sPriance Kittb AREJLEST ¢ ment i fhesprosent iR¥ANER conduct or
| ayers 25, are forned on the undercoat |ayer but apart from poly-silicon
sem conductor |ayers 21. Poly-silicon sem conductor |ayers 25 are used not
for thin-film20 {rangi.stors, 8 but for du . semj conduct qQr |.ayers. nmy.
pol y-silicon seni tbgrd%d?d’r ngﬁgﬁ%lﬁﬁrQ?%%@’bﬁ Y?’F‘ews‘lafln@‘epaa -E?‘PFE;n
filns an%itg%lésbedesvairég gﬂgv%%siei‘SF?gs. Ro%i%h' {sc%riaced on an electrically

conductive table;

15

Fig. 8 is a cross-sectional view of the flat panel display

device cut along line III-III’ shown in Fig. 1;

Fig. 4 is a schematic circuit arrangement of the flat panel

20 display device shown in Fig. 1; and

Fig. 5 is a plan view of a flat panel display device in

accordance with the second embodiment of the present invention.

25 DESCRIPTION OF THE EMBODIMENTS



'seni conduct or | ayers 21. 25 Each dummy poly-silicon sem conductor |ayer 25
is provided for every pixel 5 on circuit array substrate 2 but 8
electrically insulated fromeach poly-silicon sem conductor |ayer 21.
Further, as shown in Fig. 1, dummy poly-silicon sem conductor |layer 25 is
smaller in width than video signal line 13 and di sposed under, and al ong,
video signal line 13. 5 In short, dummy poly-silicon sem conductor |ayer 25
is covered with vide jgnal line 13. In addition, dum poly-silicon

sem conduct or | ayglmgg‘i%geﬁﬁ OénF]&?)éP’é‘cP-ed’ftf 1RBe IR ’Z‘rgfgtbei egpéagredortion
whi ch fage ol y-siligon sem conductor 2 f thin-filmtransjistor 8 and a
cross-poict?ﬂslog’op‘%llit N HRTERERAM YN %rﬁtﬁﬁhéhl 8#’1%?195353% 4h begnatedne 13.

The edge portion is also, over].apped with scanning._and gate |ines 11 and

vi deo si dﬂ’aﬁt !Fﬁ?\eprﬁ.enl%l%e% 19 g g‘.th,e%gé?eﬂ}%§@§?§Hﬁeﬁtﬁnb9§ is
formed on channgcl r.egi on .22 sourc,f and drain regions 23 and 24, and the
under coatCAV&yer their o qapdyalents, fThreaghput oft EAMRDGS, | con
oxi de _by applying a plasma, CVD nethod to, poly-siljicgn 20 sem conduct or

| ayer 521 S&ﬁg‘lgﬁe‘gﬂrﬁéeo%fﬁr&%ﬁ numerals,shoy s Hag Auvalegs: er

el ectrodes 32 are Brovi ded opposite to channel region 22 of thin-film
transi st GRBeSPRRPBEPS8yl ation film 31. Gate el ectrodes 32 are apart from
each 25 other along the longitudinal direction of channel region 22. As
shown in Fig. 1, gate electrodes 32 are fornmed in integration with, 9 and
electrically connected to, s | d lipqe 11. That is, gate

el ectrodes 32 are narrow strﬁg@ﬁ%@@t‘égﬁ\ﬁ&# canning and gate line 11. 5
Further, scanning and gate line 11 fornmed on gate insulation film31 is
overl apped with a part of tapered-off portion 26 of dumry poly-silicon

sem ¢qnductor | ayer .25 and, . by. neans.of. gate el ectyodes 32, poly-silicon
seni ggnduct or | aygr ﬂ?g p‘?‘ﬁﬁ;,a/@giﬂﬂi dgVvigtd 1Bafecqy %W@’eﬁ§§ figsthe
width directiqn of du 10 poly-siljcon sem conqugtor |ayer 25 and crosses
over, andf 03%%% the h{’)r? ted’g‘t‘e"*’p‘b’?lt"inon""gl?f t e?’éﬂay oVit®n 26 of
dummy pol y-silicon sem caonductor |ayer 25. Scanning and gate line 11 is
provi ded %lfg{j‘?ﬂ‘ée ith ga?r%ogf'fi Im31. 15 As shown in Fig. 2, poly-silicon
sem conductor |ayers 21 and 25 on gl ass substrate 3 of circuit array
substrate 2 is placed on electrically conductive table 33 which is grounded

at a reference potenti.al. %?p ci tor i.s defined betyween pol y-silicon
sem conduct or | ayér pAgel Hisplay ivll‘ée'céﬂggi @8r a Vies'ng%tfl%{ﬁe B9

bet | y=sili i dyct I 1 i d.gate.li 11.
Fur 8y, eabiiersFoaL FilbiEY HEbtse e hoRUeR to gace | Tooh YR CHMuCt or
I 25 ,and table 33,while. it i s,defiped bet d .

ol y- si 10t hea At e iR, Rha At A A A PACE ih O BR iburmy

L T o SRR SR BRENEL O WY By hproimA ey rBLa kLR | D00

transparent-insulation substrate 3, such as #1737 glass substrate

manufactured by Corning Incorporated.
20 .
A major region of glass substrate 3 forms display portion
4 as shown in Fig. 4 where dot-like display pixels are arranged in a
matrix. Each pixel 5 is provided with pixel electrode 6, capacitor 7
and thin-film transistor 8.
25

Scanning and gate lines 11 are horizontally disposed at

6



I'n addition, capacitors 7 are provided for pixel auxiliary capacitors on
gate insulation film31 which are apart fromgate el ectrodes 32. Capacitors
7 are provided with conmon capacitor 5 lines 12 forned on gate insulation
film31l. Capacitors 7 are electrically insulated fromgate el ectrodes 32 of
thin-filmtransistors 8 and cross scanning and gate |lines 11. Capacitors 7
are, however, nmade in the sane process, and of the sane materials, as
scanni ng ang. e li nel\s 11. 10 Jnterlayer insulation film35 is then forned
on conmorV & b%ca:]i&i’d'legl“i gedntervals englass sathsirate S Pegnningmandagatm il m
31. Interlayer_jnsulation film35 is a stacked.layer of 350 nmsilicon
hitride diméssbl aremadsn Oéxfldglqlé(i’lﬁ’@dlw ZMﬂ)yﬁi]g’Ya andsehectvipally net hod.
Subsequently, contact. holes 36 and 37 are nade through interlayer

i nsul at | c?r?nft}qwgSt“aﬁbluﬁé‘ﬂénitﬁ%?lsé\%‘i%'ﬁ $i1m 31. Contact holes 36 and 37 are
| ocated on both sides of gate electrodes 32 of thin-filmtransistors 8 at
portions corresponding to 20 source and drain regions 23 and 24 of
thin-filmtransi skors 8. Contagct hole 36 is communicated to source regions
23 of St hin-fil m t FaxEhetorauniligry cor opemIRoORoIcaPIPItaY CiRRENilZat 2% t 0
drain regions,24 of thin-filmtransistors 8. 25 Video signal |ines 13,
parts of %mvdﬂeéthﬁttvi’?ﬁnaénéd}} @@réh]f?éth@bsSQ?fnlinwaPid{ ghte dnesddrs s,

are formaeg on.interlayer 1 insulation film35 and electrically connected
to sour céPEHIRRE capagitamines; 1 mareplectrigadls conngsated dornanacikeres 36.

Dr ai | ectrades. 39,, parts of which function as signal
arn e e’fan?l Eﬁln-%ln? trans?storsl& u ! "9

10 Video signal lines 13 are disposed vertically at
horizontally regular intervals on glass substrate 3. Video signal
lines 13 are made of a stacked layer of aluminum (Al) and

high-melting point metal.

15 As shown in Fig. 4, Y-axis driver circuit (gate driver
circuit) 14 is vertically provided at an edge portion of glass
substrate 3. Y-axis driver circuit 14 is electrically connected to

scanning and gate lines 11.

20 Likewise, X-axis driver circuit (video signal driver
circuit) 15 is horizontally provided at an edge portion of glass
substrate 3. X-axis driver circuit 15 is electrically connected to

video signal lines 13.

25 Auxiliary capacitor lines 12 are commonly connected to

driver circuit 16.



'5 lines, are formed on interlayer insulation film 35 including contact

hol es 37 connected to drain regions24 of thin-filmtransistors 8. Drain

el ectrodes 39 are provi ded opposite to common capacitor |ines 12 of
capacitors 7 to define auxiliary capacitors together with conmon capacitor
lines 12. Drain electrodes 39 are electrically 10 connected to drain
regions 24 of thin-filmtransistors 8 through contact holes 36. Further,
.drain electrodes 39 are nade in the sanme process, and of the sane
materials, as video signal lines 13. Thus, thin-filmtransistors 8 are
conposed of video,sign 5 lines 13, draip. el ectr des 39, ply-silicon

sem conduct or | aygfea%l ﬂ"arﬂn f&&tté rl?lé§aﬂ V&htt}bainngﬁldﬁﬁ'%ﬂtfr | m 31
and interla suIatronfrImS Leveling and protective film4

formed or ieaeélog @#&W%obn né%agg gr gilicen cnitrides oxg saticop rP"flgiIe

transi st nterI nsul ation.film 35 Contact hol es 42 are made
t hr ough Sfﬁrlbcf ctrantshdry raera:rprewariﬁdepecrhedeedggceﬂtlmsr?rf P
transistors i el ectrpdes 6 f an ndi umtin-gxide (1TO film
are P Ri%e céﬁ‘tlaﬁ:ﬁl%l &Eans1StYs 8 i e vd pin-film 12

Pi xel electrodes 6 Iect i C nnecte 10 drain el ectrodes 39 of

t hi n-fi| rARSHREAS §°§ 655#6 H%Pa& “crpfiallpe sppicpnductor 1a¥ers are
controlledcg?/thrnfr .ansistors 8.0 Alignpent fi] is coated on pixel
el ect r od %@ Y HrBP t""r1 gon; prMitonduelpty Yensec%g]ngerawdpreqe ke
counter sub trate g%rrs provided opposite to circuit array substrate 2.
Count er st ?’r‘%ﬂaet G%s provided with an optically transparent and
rectangul ar plate-like insulation substrate, such as gl ass substrate 52.
Color 10 filter Iayer 53 with red, green and bl ue frlters IS provrded under
gl ass substrate 5 unter su bst ate The_col or fj .

filtzrO | ayer 53 i EY §§83 We ’}5?'38:}1 ay eIsr 4 s"ﬁSrR)‘i’ g elb

conductor | ayer 5 Col or f| ter yer 53 is covered

poly-silico

with rect%ﬁaﬁl P plecimerila un‘E‘BPe@&’e‘bgréae BE ‘r/\/mﬁl eﬁ?rcrré(lsf‘/a”a%s

di splay portion 4 on. Ias subs e 3.of |rcurt arra rate 2. when
count er ABOFPRPRssgil o r}me Bl eilisod pemipoRtPRyoT peerath o
Alrgnnent frlnr 5 oa count e eIe trode 54. é& Count er su trate
51 is prdd ?ﬁ&o?rf‘e aﬁ&wa?% rﬁgrlra?@ad aiRaAC 0 4

el ectrode 5 unter ubs aces xel electrodes 6 of circuit
array sutft é? {ghﬂr P §$ﬁ ?g%%‘gg hel d between counter

substrate 51 and crrcurt array 25 substrate 2 as a light nodulator and is
confilfled in liquid crystal display device 1 by a seal ant.

Further, the second poly-crystalline semiconductor layers,
such as poly-silicon semiconductor layers 25, are formed on the
undercoat layer but apart from pely-silicon semiconductor layers 21.
Poly-silicon semiconductor layers 25 are used not for 'thin-film

20 transistors 8 but for dummy semiconductor layers. Dummy.
poly-silicon semiconductor layers 25 are made of the same
poly-silicon films and by the same processes as poly-silicon

semiconductor layers 21.

25 Each dummy poly-silicon semiconductor layer 25 is

provided for every pixel 5 on circuit array substrate 2 but

8



13 Next, a method of manufacturing the circuit array substrate described
above will be explained below. 5 The undercoat |ayer is fornmed on gl ass
substrate 3 and an . anorphous silicon filmis then deposited on gl ass
substrate 3 by applying a plasma CVD net hod. Excinmer |aser beans are
irradiated to anneal the 10 ., anorphous silicon filmso that the anorphous
silicon filmis nelted and re- crystallized into a poly-silicon film An'
inpurity is then doped.intg the p silicqon film A photolithography is
appl i ed tede¢Hacabyemsdpgedf] .Fpgbﬁapﬁmﬁ%sw ssmigopdugtar |1 axérp?ghern of
pol y- SI|I on _sem conductor | ayer 21 and dummy pol y-silicon_sem conduct or

| ayer wriher, sapeshovaeds Hag: whit ﬁlq%lséamlymlmrm gemacomduftoTy/D
nethod |s applied to deposit gate 20 insulation film31 of a 150 nmthick
silicon GRVas 33 F%S@ha]flﬁé ignwadthdhamyideasigaphine ldaps degpessd

poly-silic IZé:esemgc;aductor | ayer % and dumry pol y-silicon sem conduct or

| ayer 25.4 ﬁngbéégﬁpéﬁgpﬁ demedct-i ve |ayer not shown but made of
nol ybdenum (Mb) alloy is formed on gate insulation film31. The 14
conduetive layer is etched to formgate el ectrodes 32 of thin-film
transistors 8, scanning and gate lines 11 and caomo capaC|tor lines 12. 5
N-type or P-type ?qﬂh?% ummy,paby@dlicanosemicerdygEOH laye T, €§i ths 23
and 24 of thin- fll nS|stor 8 through gate el ectrodes 32 as a mask
pattern. ‘Eﬂ@§9 UEH 61 %Qﬁﬂégﬁi I%et hod is carried out to 10 deposit
interl ayer |nsulat|on film35 stacked with a 350 nmsilicon nitride film
and a 450nm silicon oxide filmon scanning and gate

In addition, dummy poly-silicon semiconductor. layer 25
10 has a tapered-off portion 26 at its edge portion which faces
poly-silicon semiconductor 21 of thin-film transistor 8 and a
cross-point portion of scanning and gate lines 11 and video signal
line 13. The edge portion is also overlapped with scanning and gate
lines 11 and video signal line 13.
15
As shown in Fig. 3, gate insulation film 31 is formed on
channel region 22, source and drain regions 23 and 24, and the
undercoat layer. Gate insulation film 31 is made of 150 nm thick
silicon oxide by applying a plasma CVD method to poly-silicon

20 semiconductor layer 21 and the undercoat layer.

A pair of narrow rectangular gate electrodes 32 are
provided opposite to channel region 22 of thin-film transistor 8 on
gate insulation film 31. Gate electrodes 32 are apart from each

25 other along the longitudinal direction of channel region 22. As

shown in Fig. 1, gate electrodes 32 are formed in integration with,

9



lines 11, conmon capacitor lines 12 and gate insulation film31. A
phot ol i t hography nethod is then applied to nake 15 contact holes 36 and 37
through interlayer insulation film 35 reaching source and drain regions 23
and 24 of thin-filmtransistors 8, respectively. A stacked |ayer of
al um num (Al') and high-nmelting point 20 netal (such a stacked structure is
not shown) is formed on interlayer insulation film35 and filled in contact

hol es 36 an 7 as an electrically conductive | ayer. An etchin rocess by
a phot ol i"l'?‘l‘ggfiﬁﬁﬁ'i}cﬁ@tyhﬁanp§cb%‘$ i @ g R ¢ Gadectinge 1I1ay'B€a€de orm

vi deo si ggna?de Ii'rn S &3, ource el ectrodes, and drain el ectrodes 25 39. 15
Furt her, ef “é;e;é? PRsid ALCoRarTPYh 8tring; BEQI esitgAafrom nrca ming @t aj n

el ectrodes 39 .are fnti rely covered with flat protective film41l. 5 Next, an
et chi ng Fa€ed8epll-a phot ol it hography method is again applied to protective
film4l to make contact holes 42 reaching drain electrodes 39. The ITO film
Is then sputtered to contact holes 42 and 10 protective film41l for pixel

el ectrodes 6. An gtchjng process by a_photolithography nmethod is further
appl i 8d to patterfusthel, dcaniggsand gatgnddne 41 nformed osut&ateon pixel
el ectrodes 6.and 15 protective film41l tqQ conplete circuit array substrate
2. By apﬁPﬁPﬁﬁp@@bg@g’n?ﬂaH P VERLARRY wﬁﬁhﬁawmiqutfm%@ék@&p@gtmn n-film
t ransi stgqu,Q&Y axis and X-gxis driver circuits 14 and 15 and driver circuit

16 are f dymuy nplpesidican sembcradatcser dayprads mndi by meamsgphss

substrate of .circujt a ubstrate 2. 20
gate elec{ro'ﬁes aé’é yo'iy-si gcon semiconductor layer 21. Thus,

scanning and gate line 11 extends in the width direction of dummy
10 poly-silicon semiconductor layer 25 and crosses over, and is
overlapped with, the edge portion of tapered-off portion 26 of
dummy poly-silicon semiconductor layer 25. Scanning and gate line

11 is provided on gate insulation film 31.

15 ~ As shown in Fig. 2, poly-silicon semiconductor layers 21
and 25 on glass substrate 3 of circuit array substrate 2 is placed on
electrically conductive table 33 which is grounded at a reference
potential. Capacitor Ca 1is defined between poly-silicon
semiconductor layer 21 and table 33 while capacitor Cb is defined

20 between poly-silicon semiconductor layer 21 and scanning and gate
line 11. Further, capacitor Cc is ‘defined between dummy
poly-silicon semiconductor layer 25 and table 33 while capacitor Cd
is defined between dummy poly-silicon semiconductor layer 25 and
scanning and gate line 11. Dumm& poly-silicon semiconductor layer

25 25 is set to satisfy the following equation: Ca/(Ca + Cb) < Cc/(Cc +
Cd).

10



Subsequently, circuit array substrate 2 is assenbled with counter substrate
51 to dispose alignnent film43 of circuit array substrate 2 opposite to -
alignment filmb55 of counter substrate 51. Liquid crystal layer 56 is then
formed between circuit array 25 substrate 2 and counter substrate 51.
Circuit array substrate 2 and counter substrate 51 are sealed at their
circunference by a sealant. 16 Further, other conponents, such as a rear
| i ght source, polarizers and systemcircuits, are assenbled with circuit
array substrate 2 and counter substrate 51 to conplete liquid crystal 5

di spl ay device 1._As 35%0” bed abgve, ,fhe el ectrpstatic charges, _accunul at ed
bet ween gate el ect? d’diu PN, AP AGIETS; T iaenPERW O (Rixel Axilaryyy

thin-filmtransistors 8 possihly.cau el ectrostatic 10 bregkdowns in the
appl i cat iC@rPac‘f‘Fg%rspPa's ﬁ&tﬁe{frﬂ}g{a%%rﬁﬁ@ Se W revePart SHpm cgatRy
process, after the _formation of scanning and gate.lines 11. The | .

el ect rostej??go(flﬁé’r gés Q%Ba&ffs‘ﬁsa caifl BFeyidad BEh commany caRpdier | ines
11 and table 3 hat i,s, capacitors Ca,are_,for bet ween pol y-silicon
sem cgndab’?%? ig }%’9‘@1@ op a?%i’rﬁsf"rllaﬁm“fli‘aﬁé%?ggs éagﬁ(ﬁl‘i‘)&ﬁl & 3arUnd

capaci tor .are also formed hetween poly-silicon sem condugt.or | ayers 21
of thi n-ﬁi?%’??% isf%?%faéggndP%&nngﬁ arfdegtredes ngd 1P?astC}§‘W0'ern t he
equivalent citcuit of Fig. 2. 20 Wiere it i esirable . to sinply increase

t he capagFFQﬁbsetoafs Egéﬁé’cglf%sss‘&f‘%‘rﬁg éﬁ‘i:%g? ibp%\ﬁ 35-@%@@9% da%®anni ng
and gate,ines 11, respectively, the area of sganning and gate |ines 11 may
be i ncr e WEVEE %’é\f@egn ¢ Ag ?é'ac%?%cﬁpgs?gltﬂé Wg@%ﬁ%h?i%ya?tsel i
but does not have aﬁy ef faect to, suppress the electrostatic 25 breakdowns.
17  AccéCarngre2piesate negnblbdi nent of the present invention, dumy

pol y-ﬂnﬁi | i con sem conductor |ayer 25 is provided on the undercoat |ayer of

circuar't array substrate 2, is insulated from poly-silicon sem conduct or
| ayer 21, faces the cross-poin i

f 5 ,scan 'n% nd gate Ianes 11 with video
signal 1ines 13 aRPGIS¥CE AnsRIaloR (HMR SR den bl SR dogRed [9R S TEOhg vi deo
[ |1 13. lt, d lyssili ' tof. | 25 10
339dscamg crrei\irmascﬁﬁiﬁésaet s%e"&‘feﬁgeéap?;aricﬁ?étjeg“ i a%ﬁgef?{sbmié‘ig 0 table
and sqganni and gate.lin ~ [espectively. er e electrostatic
char ge aﬁ@&ﬁﬁpagéeerdl?%uga;ﬂgneﬁZ@t gsédb% agg agke ﬁaé’:fr?eofr# AR BC a prior
"oyer 25 it o aRe L0 aifchst Sxtte dPriped BV ol o s i teFilge
ayer 0 = J e ge
d | at t it i.val ' C [ [
Vol t 3o efhel Silitiuat, chitarh NleScedtbet his Srafpddiiebe |

ffectivel . .ah it id.th i bl l,ect tati

br eakdowtBte T SR GRE N teh Tim 4 ARG ¥R E 4nSBIRFRR FLSPdone VD or
sputtering process after the formation of scanning and gate lines 11.
Further, it can al so reduce damages of thin-filmtransistors, i.e., the

f [ f ixey f ,Ci ' b 2 d
by ol octrostat o eRATAEE otefind nlR P1ceth M oalboR SHeR kR o o
Thor et or et hdsRoaf Tk RLab 1 Riar SO TRLPEY So AR pondit fo-

Ther ef or €, pro

20 source and drain regions 23 and 24 of thin-film transistors 8.
Contact hole 36 is communicated to source regions 23 of thin-film
transistors 8 while contact hole 37 is communicated to drain

regions 24 of thin-film transistors 8.

25 Video signal lines 13, parts of which function as source

electrodes of thin-film transistors 8, are formed on interlayer

11



‘display device 1 with circuit array substrate 2 is significantly inproved.
Wth circuit array substrate 2 placed on table 33, let 5 capacitors be Ca
defi ned between poly-silicon sem conductor |ayer 21 and table 33, . Cb
defined between poly-silicon sem conductor |ayer 21 and scanning and gate
line 11, Cc defined between dummy poly-silicon sem conductor |ayer 25 and
table 33 and Cd defi ned between dummy pol y-silicon sem conductor |ayer 25
and scanni ng,10 ang.gate lipe 11. In_addition, the area of du

pol y-si | ileaﬁléemghauéé@fn &estricallyranre rdetweprawealw%%%nm ng
and gate h}iéneﬁ 11 are determned tq sati sf toge equation: Ca/(Ca + Ch) <
Cc/ (Cc + thdn-tihm transistery 8 throng &Q@tﬁﬁ%lhi @8 t-a portion of gate
insulation film 31 between dunmy poly-silicon sem conductor |ayer 25 and
scanning and gate line 11 is larger than that supplied to a portion of
interlayer insulagion fi]m 31 between poly-silicon sem conductor |ayer 21
of thin-film tranPrainrekpciradesddi RAMAdodowhieh fupetion ashgignalen if
el ectrostatic charges for electyostatic pbreakdowns are accunul ated at

i nt er Paydinehsaradfopmed ominterianeoinsuladiondibm-3h igekuding cprtackchar ged
t hrough the portion of interlayer insulation film 31 between dumy

pol y- si | iRURSsehi eOmaeet tpaaéﬁl@g%ﬂ%génﬂfrﬂu&ﬁglﬁlattéapﬁkﬂatoﬂ 8o break
25 down ng portion of interlayer insulation film 31 between dum,r¥

pol y-sili B lee _ ot9 Iaa‘SFerPPL‘B’laﬁé QPRAA/LRYy tangospRen iciPariian
earlier than tt&:t of interl ayer (infsul atio,ri,film31 bet ween pol y-silicon
serm conddtRet L2a9krapacyorgn] fordqtine ayxiliaty capaﬁw@éaﬁﬂﬂ%gemﬂﬂg}hte li ne
11. As a result, poly-siligon sem cQnductor |ayers 21 of thin-fjl

transi st GO BT CRAGILO¥ Jinep ghid ﬁrwa(flesta? ¥ ay9 ders celestricalbt ot ect ed

at an extrenely high probability. Further, pgo|y-silicon sem conductor

| ayer8 2f061fnetq’ipa- ?? |<£€atl1nar#§g§%$ 24 %gailamﬁ#i/mp&@ngwtp%rﬁ stg’rﬁodkﬁhjuct or

| ayers 25 are foqrned i he same process and nade of the sa mat eri al s.
Thus, 10 Cﬁ“ﬁéétﬂkoqgée%&n%w?}h%é%%f&ﬁ]@cﬁwg%ﬁ 3 apgmade oyt SBMR esses,
dummy pol y-silicon sepm conductor |ayers 25 can be, manufactured efficiently
at a | ow §F?’SA?n@hﬁpggﬁesatmﬁe?attﬁém&?o&ﬁc‘f]i o §Legra Llné’lﬁiifarray

substrate 2 with dumry poly-silicon senm conductor |ayers 25 can be
substantially increased. 15 Additionally, dummy poly-silicon sem conduct or

| ayers 25 are covgred with yideo signal lines 13 to be foroed thereafter.
As a result, a pa 5‘“@# t 'Wéfl\ﬂ’é‘l g@qq%aggr%bi%r%gf)m&gp@%eagwn&%o GEIW?

pol y-sili.con sem gonductor |ayers 25. Thuys, du pol y-silicon 20

Ser dBnadiier Ty 78 BcstriAchSep B IEaR EPRICPBAFteT 13veal 21,

el ectr Odessca%nilnré g&l erga¥\gr19§és tﬂ? é)z;t%vkrsxlsgpatc{];ndﬂm 3qoa|axasirllée%?2yer

insulation film 35.

Leveling and protective film 41 is formed on video signal

20 lines 13, drain electrodes 39 of thin-film transistors 8 an.d
interlayer insulation film 35. Contact holes 42 are made through
protective film 41 to reach drain electrodes 39 of thin-film

transistors 8.

25 Pixel electrodes 6 made of an indium-tin-oxide (ITO) film

are filled in contact holes 42 and also formed on protective film 41.

12



sem conductor |layers 25 is sinple in structure but does not deteriorate
aperture ratios of pixels 5 of circuit array substrate 2. 25 SECOND.

EMBODI MENT 20 Dunmy poly-silicon sem conductor |ayers 25 in the first
enbodi ment are covered with video signal lines 13 but, as shown in the
second enbodi nent of the present invention in Fig. 5 sone dumy
poly-silicon sem conductor |ayers 25 can be provided to 5 extend from vi deo

Sem conalegh Glagbiades bbe ielecipaly: erunopiachés dramosieaiundps 30
Cibat ant (9140 5 BAC BEShasRhor 6 Uinasiuh conitars holes 44 rBinal dectiodebat rai
For mat i orf 6 CsCaRMINE oty Goia Tl $FaRoctiommab. (ADEpmbERE abm $Peisl of

| ot oved OO i el §IETPasR & etk BRALRAIY S AUb4l25 are not necessarily
t he sgne in shape anong pixels 5 for red, green and blue colors of circuit

array“substrate 2. As shown in Fig. 5, it can be optimzed by extending
dummy pol y-sili ngui m conduct or ] ayers 25 for blue color pixels only from

video signal lin eh regtangulas, platedike oponstenisubstirage 63 ime
enbodi ment s d&s ri bed. b%ve.. Th,e% present invention is applicable not only
to a liqd'§ve 9§t°£p°§i1§%I APt Ty gubetrafed2 s Soupter rubstagtetier f1 at
panel di sgl ay devi ges, .such as ar},or ani ¢ el ectro-|lum nescence 25 displ ay
device if vw#ré‘ﬁ’l i qlfit craRt APticgdy | transpaxent hpogh rectangular

el ectro-lymn ence erial .layer. 21 Further, Y-axis and X-axis driver
circuits p?%%ﬁ?ﬁé“ﬁﬁ‘ﬁ%’ﬂ%éﬂ‘bﬁ%h{ﬁft syghcap slasmaubstraiedscpalen el y

fro I rGu.t arra bstr.ate but assepghled with circuit array substrate 2
af t ngr gﬂtgr iﬁt"ﬁ%ugﬁ Yvﬁé}‘irr‘?\?zenﬂ%f‘ r%ggé]é‘r? \QA%GF? Hédprovided anslend form
with a certain degre f rticylarity, it is understood that the_ present
di scl osurgga%? St“ﬁ’e" B?g? g‘rzrg "PBPErPEaW ré‘ﬁ%r‘iﬂed@gﬁ eplorgliltgn ef gplor
constructld,on. and t conpi nati on and arrangepent of 10 conponents nmay be
resortedtﬁtlgeﬁﬁ?ﬁgﬂﬁé%gg??ﬂﬁe&rod}nef“ﬁ E’dfeai gecorrespondl.ng to dummy

poly-silicon semiconductor layer 25.

15 Color filter layer 53 is covered with rectangular plate-like
counter electrode 54 which entirely faces display portion 4 on glass
substrate 3 of circuit array substrate 2 when counter substrate 51
is provided opposite to circuit array substrate 2. Alignment film 55
18 coated on counter electrode 54.

20

Counter substrate 51 is provided opposite to circuit array
substrate 2 so that counter electrode 54 of counter substrate 51
faces pixel electrodes 6 of circuit array substrate 2. Liquid crystal
layer 56 is held between counter substrate 51 and circuit array

256 substrate 2 as a light modulator and is confined in liquid crystal

display device 1 by a sealant.

13



and the scope of the invention as hereinafter clainmed. Sonme conponents of
t he enbodi nents may be elimnated or various conponents fromdifferent
enbodi mrents nay al so be conbi ned. 15 22 What is clained is: 1. Acircuit
array substrate, conprising: an optically transparent substrate 5 a
thin-filmtransistor fornmed on said transparent substrate having a first
sem conductor |ayer, a gate insulation filmand a gate line and a second
sem conductor |ayer forned on said transparent substrate, 10 wherein said
gate line is overlapped with said first and second sem conductor | ayers

through said gateNgwy! af i gledHdd" of- ﬁaﬁh?&&i&mﬁ a%esugﬁtcrlﬁtte %@8 rding

to Caim1l, wherein said first sem conductor aye e1Tn apro ess

and 15 sajwhs60e8HSRTFIBOAMI S widV B & f‘gmﬂ%di {JW same process as said
first sem conductor layer. 3. Acircuit array su rate according to daim

2, wherein said gate insulation filmis formed on said transparent
substrate, 20 and said gate line is fornmed on said gate insulation film 4.

A cireuit array s ﬁﬁ’d‘ér@@ﬁ@'lggeﬂ 15‘1’091?@!(#75?1 %lalértMSﬁ%%ré 208 first
insulation filmcovering said |1 ne an
amorphous silicon film is then deposited on glass substrate 3 by

applying a plasma CVD method.

Excimer laser beams are irradiated to anneal the
10 .. amorphous silicon film so that the amorphous silicon film is melted

and re-crystallized into a poly-silicon film.

An‘im_pﬁrity is then doped into the poly-silicon film. A
photo-lithography is applied to the doped poly-silicon film to make

15 an island-liké pattern of poly-silicon semiconductor layer 21 and
dummy poly-siliqon semiconductor layer 25 in the same process and

with the same materials.

A plasma CVD method is applied to deposit gate
20 insulation film 31 of a 150 nm thick silicon oxide film on the
undercoat, and the island-like pattern of poly-silicon

semiconductor layer 21 and dummy poly-silicon semiconductor

layer 25.

25 - Next, an electrically conductive layer not shown but made

of molybdenum (Mo) alloy is formed on gate insulation film 31. The

14



'25 gate insulation film wherein said first insulation filmis made by
applying a plasma chem cal vapor deposition, 23 sai d transparent
substrate is a glass substrate, and said first and second sem conduct or
| ayers are poly-silicon sem conductor layers. 5 5. Acircuit array
substrate according to Caim4, further conprising a video signal line
formed on said second sem conductor |ayer through said first insulation

film 6. Acg.rcuit  array. substrate according to Clajm5, fuyrther 10

conpri si r?&ng{up“& Yo daves iy Fﬁ?sh%‘iﬁé’d?%?@sgﬁag\ﬁlﬁéy%‘i"gﬁﬁz Iogn@lé‘ﬁﬁﬁ%i d
first ingulatign film and.a coloy |gyer. formed on said protective film
wher ei n 5?855%@5%&3%%@@0?&‘{ I%f&@r i‘insespﬁ‘éviad\éjd GoFRMON} FaRADBECY ayer .
15 7. A ciircui array substrate according to one of Clains 1 through 6,
wher ei n Ib?e%&%aci tors be Ca defined between said first sem conductor | ayer
and a reference potential through said 20 transparent substrate, Cb defined
between said first sem conductor |ayer and said gate |line through said gate

insulation film Gc defined petween said second sem gonductor |ayer_ and
sai d gef erence potemR&Io% fir lgg?‘ar’ttya’r?sgg?én oRGA S BOURee Andy

def i ned %%‘ta\i\gegeélaolxgs %Oanrgd Sf‘in (g:fogglilﬁ't'fq{ml g%lae.IrlSlaSrt]Jgrgaé dt]gl‘a(}lfg Iggf:e and 24

electrodes 32 as a mask pattern.

Subsequently, a plasma CVD method is carried out to
10 deposit interlayer insulation film 35 stacked with a 350 nm silicon
nitride film and a 450nm silicon oxide film on scanning and gate

lines 11, common capacitor lines 12 and gate insulation film 31.

A ‘photo-lithography method is then applied to make
15 contact holes 36 and 37 through interlayer insulation film 35
reaching source and drain regions 23 and 24 of thin-film transistors

8, respectively.

A stacked layer of aluminum (Al) and high-melting point

20 metal (such a stackéd structure is not shown) is formed on
interlayer insulation film 35 and filled in contact holes 36 and 37 as

an electrically conductive layex;; An etching process by a
photo-lithography method is performed for the conductive layer to

form video signal lines 13, source electrodes, and drain electrodes

25 39.

15



said capacitors satisfy the equation: Ca/(Ca + Cb) < Cc/(Cc + Cd). 8. A
flat panel display device having a circuit array 5 substrate according to
one of Clainms 1 through 7, further conprising an optical nodul ator fornmed
on a main plane of said circuit array substrate. 10 15 20 25 25

. AY@ A3. AYN. AFN. A3u. AFa. A3u. AY(. AFa. A . A3. AFa. A AL.AAAAA . A

. A3u. A3. A3. Ava. AF/ Hl4<nirt : \ [

ca]
e o o-2] ool capgalal, %Lﬁee]é ia%kﬁa] EERCA %‘i‘éﬁiﬂ 1]]]]]]] C
calJcalca
;i L\;v]r (r;n;f &b] @gﬁl]}LFg{‘]ﬁej&ﬁ@% @i]agjg.q %f{i‘] Sxa}]e?g Ca]t%ahaail:]protectwe
orjrr: id_Z]]ca]ca]ca]ca]ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] @ ‘gfca] ca] ca] ca] ca] ca] ca] ca] ca] ca! (#- #f ##" $$$5s WK

1(&())1)) =B/ }1] 222
3}xsn| d_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]ca]ca]ca]cal ca] c

33444%h5 666* 79777 88Vv8889: P: :
BTl o 21 SRy BB AR ReeRE A AR50 ] RSP B e e o] ca ca
ool ST as ) SESOL B AT E5 S e W G
. i d ca] ca] ca] ca] ca]
?a]_l 2;% é:?:?é‘fﬁg’}‘ga rcc?g cé]eei]afi%% gg} EZ]I EﬁLﬁi‘] ]C ﬂ |C?J] g ? ] &SL\?\% KKKLAL~LLLMJMEM
MWNNQ OOO' PgP} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! gPP>QARTWU} UVOWNYYZ[ “[[[]

S EELEL A R e LT

ca] cal]ca]ca]ca]ca
a4 C%%Q%Q??a 37368 kel iar il 6] &) 48] EtiE roapeal bpybopsatug
3%{/5{/\{; , Sflﬁflagﬁﬂ%a] Aapthed aig afugthey cﬁP@é]ed%l] £o) egtterRapdseta) cal ca
] ﬁg].l(l:?ﬁ] c%]lgg‘]r%%]e%aé ca] ca] ca] ca] ca] ca] ca] ca] ca! wwwKxdxgxj xmxpxsxs9shsst 5ttu

Z WQMWWWA} d Z caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]/c\a]/\(/:va] ca] ca] )éZ]mca]_cL] gg] gg] gg] gg] gg] ca] ca] ca / HIgE! kl &#10%& () F109%&' () -

G0 () FL0M (R e I T e M 6 S O
15 protective film 41 to complete circuit array substrate 2. By
applying substantially the same manufacturing processes as
thin-film transistors, Y-axis and X-axis driver circuits 14 and 15
and driver circuit 16 are formed at circumference locations of
display portion 4 on glass substrate 3 of circuit array substrate 2.
20
Subsequently, circuit array substrate 2 is assembled with
counter substrate 51 to dispose alignment film 43 of circuit array
substrate 2 opposite to alignment film 55 of counter substrate 51.
Liquid crystal layer 56 is then formed between circuit array
25 substrate 2 and counter substrate 51. Circuit array substrate 2 and

counter substrate 51 are sealed at their circumference by a sealant.
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- 10+U =! SY #1! #10%& ()-! #10%J& ()- 10 10 10,f;t109& ()-Y, #10%& ()-

f+109%& ()- UAUXWA?_=! SY #1!!fY3%#10% @S U @ow
' - &' -] & - F#109&' -\ F#109& -#109% & - W- Y #1111 (s

g- 8_ \S(flgg/g/f‘)f) 10Flf% /%Lrslg &tfgr %oqg@ﬁ;()gnents, suegch(gls a rear ix)ght ‘source,

109 () - Lalh. #100@ () Y3%100& () - X0qdE~ @ SY #11! £l LOY&! () - SyL0%&! () -

10%& ()_:p!oia%e(r)s__ ilo%x‘s m circuits, are assembled with circuit array

substrate 2 and counter substrate 51 to complete liquid crystal

5 display device 1.

As described above, the electrostatic charges accumulated

between gate electrodes 32 and poly-silicon semiconductor layer

21 of thin-film transistors 8 possibly cause electrostatic

10 breakdowns in the application of a plasma method, such as the
plasma CVD or sputtering process, after the formation of scanning

and gate lines 11. The elecfrostatic charges are also accumulated
between scanning and gate lines 11 and table 33. That is,
capacitors Ca are formed between poly-silicon semicondﬁ.ctor

15 layers 21 of thin-film transistors 8 and table 33 and capacitors Cb
are also formed between poly-silicon semiconductor layers 21 of
thin-film transistors 8 and scanning and gate lines 11 as shown in

the equivalent circuit of Fig. 2.

20 Where it is desirable to simply increase the capacitance of
capacitors Ca and Cb coupled with table 833 and scanning and gate
lines 11, respectively, the area of scanning and gate lines 11 may be
increased. It causes an increased electrostatic charge quantity
itself but does not have any effect to suppress the electrostatic

25 breakdowns.
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©110%& ()-q?0dE~_@ SY' #1!19' 10%&' () - SFYL0%& () - Ff #10%& () - L! S10%&' () - YM 10%
& ()-SF109%& ()-0 JlnopdE: /! 10 10y; s109& () - F6f 109& () - 3z

109&' ()-f 1109 ()- 3-10% ()-S +10%&' ()-pg+gxY:/! 1010%& ()- - #10%&' () -
1109 ()- M 109& ()-M 109& ()- f109%& ()- 10AYdE: /!

10Y@H109%& ()-SL! 109& ()- S 109 ()- M 109 ()- Yl #109%& () - @O% () - =dE: /!
10410%&' ()-3L! 109& ()-0 ! 109& ()- f/10% ()- F& 10%&' ()-3% ! 10%&' ()-abCl

10109%&' ()-:!109& ()- 10 10 10f;S10% ()-y8109%&' ()- F71Q9%& ()-f
IR "%2‘<bC! 10!4%@9}' &t?)_tixfﬂ 1508 ()e_mgoﬁlment of the present

0 U%&' () - KDE#10%&' () -!\Fl #109) & () -! *#109&' () - " " #( #* #+#, #- #f #xnbCl
fg/: él-](c):{%(yé}.ly ptﬁ)n, ﬁ‘ugmy po y-sﬁ1)con( ?semmonduc%r lay(er 25 is provided
on the undercoat layer of circuit array substrate 2, is insulated
from poly-silicon semiconductor layer 21, faces the cross-point of

5 scanning and gate lines 11 with video signal lines 13 and is

overlapped with scanning and gate lines 11 and video signal lines

13.

As a result, dummy poly-silicon semiconductor layer 25

10 increases the electric capacitance of capacitors Cc and Cd coupled
to table 33 and scanning and gate lines 11, respectively. Where the
electrostétic charge accumulated in gate electrodes 32 is the same

in quéntity as a prior art liquid crystal display device without
dummy poly-silicon semiconductor layer 25 and due to gate voltage

15 being V = Q/C, (i.e., gate voltage V and accumulated charges Q at
its equivalent capacitoer) an increase in voltage at gate electrodes

32 due to the electrostatic charges can be effectively suppressed.

Thus, it can avoid the possible electrostatic breakdowns

20 at gate insulation film 31 caused in the plasma CVD or sputtering
process after the formation of scanning and gate lines 11. Further,

it can also reduce damages of thin-film transistors, i.e., the
occurrence of point defects at pixels 5‘of circuit array substrate 2
caused by electrostatic charges in the manufacturing process of

25 interlayer insulation film 35 after the formation of scanning and

gate lines 11. Therefore, the production yield of liquid crystal

18
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With circuit array substrate 2 placed on table 33, let
capacitors be Ca defined between poly-silicon semiconductor layer
21 and table 33, Cb defined between poly-silicon semiconductor
layer 21 and scanning and gate line 11, Cc defined between dummy
poly-silicon semiconductor layer 25 and table 33 and Cd defined
between dummy poly-silicon semiconductor layer 25 and scanning
and gate line 11. In addition, the area of dummy poly-silicon
semiconductor layer 25 and the same overlapped with scanning and
gate lines 11 are determined to satisfy the equation: Ca/(Ca + Cb) <
Cc/(Cc + Cd).

As a result, a voltage applied to a portion of gate
insulation film 31 between dummy poly-silicon semiconductor layer
25 and scanning and gate line 11 is larger than that supplied to a
portion of interlayer insulation film 31 between poly-silicon
semiconductor léyer 21 of thin-film transistor 8 and scanning and
gate line 11. Thus, even if electrostatic charges for electrostatic
breakdowns are accumulated at interlayer insulation film 31, the
electrostatic charges will be discharged through the portion of
interlayer insulation film 31 between dummy poly-silicon
semiconductor layer 25 and scanning and gate line 11 to break
down the portion of interlayer insulation film 31 between dummy

poly-silicon semiconductor layer 25 and scanning and gate line 11

19
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<<<<4_7_%6 §gs§11/con1%emiconductor layer 21 of thin-film transistor 8 and
scanning and gate line 11. As a result, poly-silicon semiconductor
layers 21 of thin-film transistors 8 necessary for liquid crystal

5 display device 1 are protected at an extremely high probability.

Further, poly-silicon semiconductor layers 21 of thin-film
transistors 8 and dummy poly-silicon semiconductor layers 25 are
formed in the same process and made of the same materials. Thus,

10 since it does not increase the number of manufacturing processes,
dummy poly-silicon semiconductor layers 25 can be manufactured
efficiently at a low cost. At the same time, the productivity of
circuit array substrate 2 with dummy poly-silicon semiconductor
layers 25 can be substantially increased.

15 |

Additionally, dummy poly-silicon semiconductor layers 25
are covered with video signal lines 13 to be formed thereafter. As a
result, a part of pixel electrodes 6 is not covered with dummy
poly-silicon semiconductor layers 25. Thus, dummy poly-silicon

20 semiconductor layers 25 do not affect optical efficiency of pixel
electrodes 6. In other words, the provision of dummy poly-silicon
semiconductor layers 25 is simple in structure but does not

deteriorate aperture ratios of pixels 5 of circuit array substrate 2.

25 SECOND EMBODIMENT
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G H HdEPB4 bof}lment are covered with video signal lines 13 but, as shown in

the second embodiment of the present invention in Fig. 5, some
dummy poly-silicon semiconductor layers 25 can be provided to
5 extend from video signal lines 13. It results in increase in area of
those dummy poly-silicon semiconductor layers 25 so that
capacitors defined between dummy poly-silicon semiconductor
layers 25 and table 33 can be bigger. Thus, it substantially reduces
point defects at pixels 5 of circuit array substrate 2 possibly caused
10 by electrostatic charges in the process after the formation of
scanning and gate lines 11 so that the production yield of liquid
crystal display device 1 with circuit array substrate 2 can be

improved.

15 Dummy poly-siliconv semiconductor layers 25 are not
necessarily the same in shape among pixels 5 for red, green and
blue colors of circuit array substrate 2. As shown in Fig. 5, it. can
be optimized by extending dummy poly-silicon semiconductor
layers 25 for blue color pixels only from video signal lines 13.

20

The present invention is not limited to the embodiments
described above. The present invention is applicable not only to a
liquid crystal display device as described so far but also other flat
panel display devices, such as an organic electro-luminescence

25 display device in which a liquid crystal layer is replaced by an

electro-luminescence material layer.
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Further, Y-axis and X-axis driver circuits 14 and 15 and
driver circuit 16 can be manufactured separately from circuit array

substrate 2 but assembled with circuit array substrate 2 afterward.

Although the invention has. been described in its applied

- form with a certain degree of particularity, it is understood that the
present disclosure of the preferred form can be changed in the
details of construction and the combination and arrangex‘nent‘ of

10 components may be resorted to without departing from the spirit
and the scope of the invention as hereinafter claimed. Some
components of the embodiments may be eliminated or various

components from different embodiments may also be combined.
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F>1QTE U Vi W dYNCan optically transparent substrate;

5 a thin-film transistor formed on said transparent
substrate having a first semiconductor layer, a gate insulation film
and a gate line; and

a second semiconductor layer formed on said transparent
substrate,

10 wherein said gate line is overlapped with said first and

second semiconductor layers through said gate insulation film.

2. A circuit array substrate according to Claim 1, wherein
said first semiconductor layer is made in a process, and
15 said second semiconductor layer is made in the same

process as said first semiconductor layer.

3. A circuit array substrate according to Claim 2, wherein
said gate insulation film is formed on said transparent substrate,

20 and

said gate line is formed on said gate insulation film.

4. A circuit array substrate according to Claim 3, further
comprising a first insulation film covering said gate line and said
25 gate insulation film, wherein said first insulation film is made by

applying a plasma chemical vapor deposition,
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poly-silicon semiconductor layers.

5 5. A circuit array substrate according to Claim 4, further
comprising a video signal line formed on said second semiconductor

layer through said first insulation film.

6. A circuit array substrate according to Claim 5, further
10 comprising a protective film formed on said video signal line and
said first insulation film, and
a color layer formed on said protective film;
wherein said second semiconductor layer is provided for
said color layer.
15
7. A circuit array substrate according to one of Claims 1
through 6, wherein
let capacitors be Ca defined between said first
semiconductor layer and a reference potential through said
20 transparent substrate,
Cb defined between said first semiconductor layer and
said gate line through said gate insulation film, |
Cc defined between said second semiconductor layer and
said reference potential through said transparent substrate and
25 Cd defined between said second semiconductor layer and

said gate line, and
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