;e3e<|J6T|mr i.t -. SPECI FI CATI ON TRANSI STOR AND DI SPLAY COMPRISING I T 5
Techiical field The present invention relates to a transistor, and to a
qi splay provided with such a transistor. Mre specifically, mm
invention relates to transistors forned on a substrate so a{m m“mmm
array, and to a display device having pi el ectrodes forned sQugs-to
correspond individually to such transi st rs so that display is cont roll ed
pi xel by pixel by way of those pixel electrodes. 10 Background art
Commerci al |y avail abl e display deBSPRCIEICATIONSi fied into tube-type

di spl ay devices, such as CRTs, and flat display devices, such as |liquid
crystal display devices, EL display devi ces, and pl asna di spl ay devi ces.

flat display device is corrposed essentially of an 15 aggrmmmmﬁmmmwm&?g Is

and di spITRANSISTORANDDISPILLY CONPRISING FE! so as to p
image. In a flat display device, for exanple a liquid crystal «gysgel ay
device, an array of thin filmtransistors are forned on a glass substrate
so t hat display pi xel s are driven individually by those transistors. Fig.
11 Sh%\?si['t Strflﬁlejéure of athin-filmtransistor (hereinafter referred to
as a “TF is conventionally used in a liquid crystal display
device. In the TFT shown in the figu on top of a gate electrode G a
seni conduct or Thgyrseseny “WPPU‘?Q)Felétﬁag‘blaetfa"iﬂsmfcéﬁj te; afcgmmd pigvidedawith such a
insulating filminterposed in between, and then, further on top, a source
el ect r oddragsistod aMirei specifiealty; otde ﬁr,esdmtihwcm'clnargatbartoinnarstwqre fosmedam ian a
pl an view, are arranged side by side -2 with a predeterm ned interval

secured isibshate\Reds tolfofa lah array Nendsiew &eplayldem@hme%pﬁ&r eldesodes dtiehdd sehwul d
be fornmed in the designed positions. Cccasionally, however, they are forned

i devi akgdoRiohd Atviafalf Ry Suchedrisifors 18 1Rt hisptay 1s conBIIENGHRI b phtedby12.

t he source and

10  way of those pixel electrodes.

Background art
Commercially available display devices are classified into tube-type display devices,
such as CRTs, and flat display devices, such as liquid crystal display devices, EL display

15 devices, and plasma display devices. A flat display device is composed essentially of an
aggregation of pixels, and display on it is controlled pixel by pixel so as to produce an overail
image. In a flat display device, for example a liquid crystal display device, an array of thin-
film transistors are formed on a glass substrate so that display pixels are driven individually
by those transistors.

20 Fig. 11 shows the structure of a thin-film transistor (hereinafter referred to as a “TFT”)
that is conventionally used in a liquid crystal display device. Inthe TFT shown in the figure,
on top of a gate electrode G, a semiconductor layer SI of, for example, silicon is formed with
an insulating film interposed in between, and then, further on top, a source electrode S and a

drain electrode D, both rectangular in shape as seen in a plan view, are arranged side by side



drain electrodes S and D deviate in the vertical direction of the figure
whil & mai ntai ning equal 5 overlaps with the gate electrode G the areas
hatched in the figure) over which the source and drain electrodes S and D
overlap the gate electrode G remain unchanged, and thus the parasitic
capaci tance of the TFT remains al nost upchanged. However, if, as shown in
Fig. 13, the deviation occurs in the hoftizontal direction of the figure,
one of the source and drain electrodes S and D cones to overlap the gate
el ect r od@thG predetermingd dgréervak sequnedan betivesent hideally,ghabource ardfinagn ¢lactrodgs Sat
variation in the parasitic capacitance. Based on what has been descri bed

t hus f arand @shouddbé Gsragdiia ehd Besigirdpokivions duOecasidhaliy, isever) thdyearpdomeddt i C
capaci tance of thin-filmtransistors, in particular those used to drive

di spl ay 1P'déﬁla§:d @aﬁhohbes eﬁ&dn tiprPg@.hn@\éﬁd uni f o By sHAGE ifl Bal. 112Y tiRNscRrddl &Rl ay
devi ce of which the display pixel are driven’ by transistors. 15 Disclosure

f th

o e T B, e Sk AR B Al 9
d d I bt d t f d

R

el ectrodes are each Iong in their |engthw se d| rection than in their
wi dt hwi shaigi electraden S ené 13 avedar dhe @ateoelectieds § respain unghanged; and fthysithe

therein to allow the tip portion of the drain electrode in, the
sem conduacdsitic dapgetanpe of thedEET oerhaia$ alnivest gad:tmngécectlﬂmdevdr,oif,f ay shosvnpiarEigon
t hat does not overlap the gate el ectrode but overlaps the source el ectrode

and a porst kindévitdfondResrs A thONGriZontal diiectgnt 6f @k Fipure) dhe RIfthO¥RIrt R &fam
drain el ectrode, and the protrudi ng portlon t hat Y -3 overlaps t he

sour ce ehgglheds Aith LRePtobY 48GLdIaS UPE 1208 WBE PR other

el ectrode are separated from eac e gate eI € SO as be
inde nt _of, each ot her hi s structur the drain eIectrode |s Ionger
in i 18 | BpialE aoﬁf?aéaeﬂ%th%ﬂi%ewﬁ"ec cW&FWse direction, i.e.,

el ongat e, and |t§ tip is, all in the recess formed in the source

el ectrode. 5 H#eS afawhat has lwes s8prabadythug dak One HE@nieEeBMzR FhenRgedntor FRUER ai n
el ectrode, the sem conductor |ayer, and the gate el ectrode Eerspectl vely

overl ap \arigtiomsonithe parmbitic capamthmemfst,bmﬂilm transisterscie pasticwddrithoseawmpditd devece
and thereby reduce | eak current. Mreover, it is possible to prevent

short - cidisplay pixglspgidvhe hedde azhier€ aniforeh iﬂlﬂ@emuhﬁ@tonra-:@iqblhﬁ dedieaof Which the
portions of the sem conductor |ayer protruding out of the gate el ectrode

Pecorre c(gglq lkéqea,temrg,ggb%%ns},goghot oelectric effect brought about by the
i ght that travels past the gate el ectrode or by another cause.
15
Disclosure of the invention
According to the present invention, in a transistor having a source electrode and a
drain electrode formed side by side with a predetermined interval secured in between on a
semiconductor layer formed so as to perspectively overlap a gate electrode, the source and
20 drain electrodes are each longer in their lengthwise direction than in their widthwise direction,
the source electrode has a recessed portion formed therein to allow the tip portion of the drain
electrode in, the semiconductor layer protrudes out of the gate electrode to form a portion that

does not overlap the gate electrode but overlaps the source electrode and a portion that does

not overlap the gate electrode but overlaps the drain electrode, and the protruding portion that



Al ternatively, ,according to the present invention, in a transistor having a
sourtce el ectrode and a drain electrode fornmed side by side with a
redeterm ned interval secured in between on a sen conductor |ayer fornmed
SO as to perspectively overlap a gate electrode, the 15 edge of the drain
el ectrode that faces the source el ectrode is rounded, the sem conductor
| ayer protruding out of the gate el ecttdde to forma portion that does not
overlap the gate el ectrode but overlaps the source el ectrode and a portion
t hat doesentats the esureg elebtzodpadrel the eeotnaling portion\tkat| cevedarishthe diraih releetredd nrede,
and the protruding portion that overlaps the source el ectrode and the

pr ot r udisgsared ot ledch dthed b9 the@dte elREtrédedonseb 86 indegendhtoS®iRR beepd QM
each other by the 20 gate electrode so as to be independent of each other.

In this Ssﬁg&HFé YheE drhi éléct%q%sisbfoﬂﬁéexo ]irf d Li%ﬁgh%?sed&i@ée@%ﬁ "hén tlﬁti‘(!e@\fi‘%tg?vzsgy

act ual pe of the drarn ectro romit esi gned shape, and t

overcong.t he pr.obl ens of varjations.in the.area of. the drain el ectrode and
Uhus varisetioshd € Flofieates i dts g, B flayyed.in g qEchsS focpuss i ths otifes qgpgrode.

i nterval between, the source and drain el ectrodes, .all resulting fromthe
cor ner s B6s mgkesoll ngstblgte rpdicedhe preamayer wihighithe drain glestrade. the semigpndysiem

t he rounded edge faces the source el ectrode, makes it possible to reduce

t he ar edayeveandvwhé giteictecpreds perspactivély ovenbap enesanotter.s eingsp itdsipossiblé tyredueend
the gate electrode. Thus, it is possible to reduce parasitic capacitance
and t herpbasiticecipacitdnea kang théreby reduioe deakecurrdnt. | Mopasat, it & pessibl€ Ve ptevent
short-circuiting between the source and drain that results S when the

por ti onsyhgh-dilegitimg "hEWAEN CIhRT s AYE anB! Qbdin! O r@éﬂﬁtsoivhéxhethgag&ti%h?%ff e
beconme conductive 't hrough an photoelectric effect brought about by the

A Cor nta?s:%é%%?ﬁ%'ei e ?Pg%?%di?a%%gs?o{é‘it@%{%g%&%ﬁv?éﬁa?@iﬁﬂiﬁeﬁiﬁiﬁﬁ (B hg a
or el crBiPIRAFCHH s brasht ahont P g e AL R SGnP e U ek s o P gt

formed so as to perspectively overlap a gate el ectrode, the edge of the
drai n elc@bs& ode that faces the source el ectrode describes a convex curve,
the edge of the source electrode that faces the drain el ectrode descri bing
a concave curAlernatinely eadcordinggi¢d cthe | prgsent prventioni inga artnsisfort leviggtaesource

el ectrode to forma portion that does not overlap the gate el ectrode but

over | apseiédi@de QHi @edr@inedlédtrde famikdesi@O by iside wiklnh piaRteriedliatedv sbéRed e
gate el ectrode but overlaps the drain el ectrode, and the protruding portion

that OVeJe't@Pe% &g aérﬂ%ﬁ&c%rﬂlﬁg{rce}gﬂ?@c{‘?o 55‘5@3@%&% g\t/ﬁgdrp;aia giefe%%g%r??é/ zﬁé aps

the drain electrode are separ rom eac dde so
as to_be j ndependent .of each ather,. In this structur he ti. ortion of
Che. 0 o\ SHEGIBL0e Gt oISetesiR o Sesd s sobree et ‘ol niagmiCoriBiior fer
possi ble to secure a conparatively |long total channel length, The drain

el ect r od@rotrpdingouppf the gatreeleciadesto formy & goaivgdhatgass n@h@veégﬁdh%ate glegadedge

of the source el ectrode,
but overlaps the source electrode and a portion that does not overlap the gate electrode but

overlaps the drain electrode, and the protruding portion that overlaps the source electrode and
the protruding portion that overlaps the drain electrode are separated from each other by the
20 gate electrode so as to be independent of each other. In this structure, it is possible to reduce
the difference between the actual shape of the drain electrode from its designed shape, and
thereby overcome the problems of variations in the area of the drain electrode and thus
variations in parasitic capacitance, and also variations in the interval between the source and

drain electrodes, all resulting from the corners being rounded unexpectedly. The drain



makes it possible to reduce the area over which it perspectively overl aps
the sem conductor |ayer and the gate el ectrode. Thus, it is possible to
reduce parasitic capacitance and thereby reduce |eak current. Mreover, it
I's possible to prevent short-circuiting between the source and drain that
results when the portions of the sem conductor |ayer protruding out of the
gate v -5 el ectrode becone conductive4fhrough an photoel ectric effect
brought about by the light that travels past the gate el ectrode or by

anot her edextrode, ofl whicin ghe noshged edgedidisrthie sourct elegtrede makies itepassible to redace
transi stor having a source el ectrode and a drain el ectrode forned side by
si de W tthe areproveeivlichiinpétspattieély alvedassthe demftondixebmiager and the gt elevidhder or

| ayer forned so as to perspectively overlap a gate el ectrode, the edge of
the draiyhg! gCt¢ qriRsibRAto frRgRe DRAsIHRUEARCIRIRE! ARAGhIEHF TeBRR FeakOBYENAT C,
the edge of the source electrode that faces the drain €l ectrode and the
opposi t of, . I ] | V. nd .c e

reopect AgfegRer b BTl BusleR WopRredfRY bt BR BT ORLG e BRI ARSI
drain_el ectrode, the sem conduct.or |ayer protyuding t of the 1 ate

ol oct§ oduhane gioptansdf e camisraocron B5Eh oG Bidinta ot b ths ate eleSuod, Jetommm
overl aps the source el ectrode and a portion that does not overlap the gate
el ect r od@ngegtivetkough an phetogleetrig efieeichrough abawichyt the lighbthatidavels past theasate hat
overlaps the source el ectrode and the protruding portion that overlaps the
drai n eldeatrodder by encthgraranteed from each other by the gate el ectrode so as
to be independent of each other. In this structure, it is possible to nmake

the channel vARéfath@Iynidcording g tho giredeit GRANSE I8 e4iRlstsit Ravisd iaCSourte t he
transi stor. Form ng opposite edges of the source el ectrode so that they

descri be i,C n . i M '

and nar r o gl (e R T A B P iR AL MRk cd QLD LA
The ai.n el ectrode,. of ,whicgh t convex- arc- shaped ed faces th
concihe. Shriedion & senisBhoditor iy M RbsCHL Bl ecthechvily BUeHap HESE clsiog, the
reduce the area over which jt perspectively overlaps 20 the sem conduct or
| ayer anfigeif thgadrainetlectiadsdhat fagpsdhe pqurpe elggsaderflescribes apnyvex puvasthe edge
capaci tance and thereby reduce | eak current. Mreover, it is possible to
prevent afhihet saurce ilacinode shatwésas tthe drainr clectaode deseribinghat caneavd tcorweheahe t he
portions of the sem conductor Layer protruding out of the gate el ectrode
becorme centltsiiduvior tiiyep {Bbtrading oot F | tRE igateC eleéti@det tdbfarnghtporiien thadpyddeh @ot
light that travels past the gate el ectrode or by another cause. -6

Accor di ngydrBp 1fiE At aRBlrodd UGN bIGThps e ABYUrcT elddidl! #ASA HoMich RS et
above, the sem conductor |ayer may have a profile that runs along profiles

ayer s SOTeBE F B AkdreRedih 06T 18 b2 BhiE! B e MEER IR R

t he various, chgracteristics of thetragsistor.s. .
overlaps the source electrode and the protruding portion that overlaps the drain electrode are

separated from each other by the gate electrode so as to be independent of each other. In this
structure, the tip portion of the drain electrode is surrounded by the curved channel. This
makes it possible to secure a comparatively long total channel length. The drain electrode,
20 of which the convex-curved edge faces the concave-curved edge of the source electrode,
makes it possible to reduce the area over which it perspectively overlaps the semiconductor
layer and the gate electrode. Thus, it is possible to reduce parasitic capacitance and thereby
reduce leak current. Moreover, it is possible to prevent short-circuiting between the source

and drain that results when the portions of the semiconductor layer protruding out of the gate



According to the present invention, in a display device that achieves

di sphay by using any of the transistors descri bed above, gate conductors
and source conductors are arranged in a grid-like configuration, the
fransistors are located at the intersections between the gate and source
conductors, and the drain electrodes of the transistors are arranged
substantially 10 parallel to the source’conductors. In this structure, even
if the positions of the source and drain el ectrodes deviate in the

di r ect i elecpradebbaime conduetivmthreughcamghetodestric tefifectybrioaghir abiont prrthes lightcthat
capacitance varies only slightly. According to the present invention, in a
di spl ay teheels pastithagataelecrudsoddysplother kyus¢ési ng any of the transistors

descri bed above, source conductors and gate conductors are arranged in 15 a

grid-like comaﬁatareborhccbmgt kGNRé Prévedt ﬂ{v%ndn&pa&ey tPnsisf iRy §e§6u'r&ns

bet ween the source and gate conductors, and th e ‘drai n el ectrodes’ of

transi Ste%c?roﬁé ﬁPtﬁEro‘?Qﬁee‘f'eé%ﬁé tfc?l%édaguh%/ bf Elrdg vith % 'ﬂ'eacfe eﬁxﬁr}eﬁ 1nt%rv ?léé ur?_ld n

conduct ors ructure, even FONs 0 e SO
dr ai ele trodes deviate in . .the direction per endl ular.to the sour
Condu: GEEveefEh 4 SuoanicloT JaYeE it S0 Srro ReEREO Nl pRksiagrh SIS legibds, the

I\/breover Wnen the source and drain 20 el ectrodes are fornmed, accurate

posi t i orfidag of therdsain; elecarog that ifares e wuFeecelpasrodp dieprsibgs agpayex asc the edgripl e
conductors, and not so accurate positioning is required in the direction
par al | elthe sotitve eleatrale thon daces ahs dréiaceeciiody sl thee oppasite nedge nofetltei sourcd n a
di spl ay device that achieves display by using any of the transistors

descri bedectfdde aleséritR EdneiNd 8iRd ConvexOLes NREpestilvély Piae lare b@deh@idewith the arc/
connect ed thereto are arranged in the cells sectioned off by the gate and

Ziﬁécfng s f”\eaé"?bddfif’%rdga?’é’?ﬁ°€f§f? i 'S?'ﬁ%%?%‘ﬁ?svgg?%@?ﬁﬁang i are
o CRE Al Pl 4 RO B R B o, o T A el B ofesRbhc s

holes are forned in the protective filmlopsidedly in the side of each

st age whiOuEerslectiods gad atportiomthat dogs oy oyer?%th@cgaﬁe«? legtrodehut qusriaps 4he drain
capaci tance el ectrodes to connect to the pixel electrodes, and cuts are
formed etleatiedecanetheoprotrndingipostiore that tavedaps the sautse ehtsttode tand thenprotrading
capaci tance electrodes in the side of each stage opposite to where the

cont act putiesthat evdrapste. drdinedetrode areweparawd v tdvh dthérdbyae ghteteleearodé ke
pi xel el ectrode of one stage and 10 that of the next, and thus hel ps

prevent shgihkifdepedent Bﬂe&ﬁtdeﬁ‘é?” ?:Eiilﬁ’scﬁﬁict&b Xi?ls ﬁsﬁﬁfe&@%‘i‘aﬁce%ﬂ@'cﬂdﬂﬁel width
resul ti ng degradation in display quality. Brii ef ‘description of draw ngs
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the source electrode so that they describe concentric concave and convex arcs helps make its
width uniform and narrow, and thus helps reduce the influence of parasitic capacitance. The
drain electrode, of which the convex-arc-shaped edge faces the concave-arc-shaped edge of
the source electrode, makes it possible to reduce the area over which it perspectively overlaps

20 the semiconductor layer and the gate electrode. Thus, it is possible to reduce parasitic
capacitance and thereby reduce leak current. Moreover, it is possible to prevent short-
circuiting between the source and drain that results when the portions of the semiconductor

layer protruding out of the gate electrode become conductive through an photoelectric effect

brought about by the light that travels past the gate electrode or by another cause.



Fig. 2 is a sectional view taken along line A-A shown in Fig. 1. Fig. 3 is
a plan view schematically showing the structure of the TFT of the first
enbodi ment. Fig. 4 is a plan view showing the array structure of the TFTs
of the first enbodinment. 20 Fig. Sis a plan view showing an outline of the
structure of the TFT array of a second enbodi nent of the invention. Fig. 6
is a sectional view taken along |line B=§-shown in Fig. 1. Fig. 7 is a plan
vi ew schematically showing the structure of the TFT of the second

enbodi ment. Accordifig go the ipsesantpin¥antiorevin singwofhthet trensistoraydes¢ribedt aboge othet he
TFTs of the second enbodinment. Fig. 9 is a plan view schematically show ng
the str yemitoRd@tol Med Mayohawd U]jrbﬁileeﬂmpﬂjdiezﬂbn%fpréﬂl@s PR sb@de add Rirgin 10
is a plan view showing the array structure of the TFTs of the third

enbodi N 1,1% 11 is a plan view schematically show ng the structure of a
conventi onaP T. Fig. 12 is a plan view si mlar to Fig. 11, show ng

anot her st at 1g. 13 is,a I m .11 W ng, St.i

anot her st at 41 1hi§ uCfurgfhe SE'BPOBg‘?&%f? ef%@‘?b‘l?%ﬁ?%"ﬁ IFQFEI ﬂﬁ :l
enbodi nment s of the present invention wl]| be described with reference to
the dt avedips varigtiopstin thervagapoeharsteristes offbe tia0eHeison, a plurality of TFTs 1
havi ng an inverted staggered structure are arranged in a matrix-1like

confi gur at i onAeordisg totieopreseat IWEntaon, ary a ispldy ddveseathalr achstvesidisplag dyamsing
descri bed below with reference to Figs. 1 and 2. The TFT array 2 has a

pl ural i tanyQf tBSirensistrd Wieb@ibed 4box igatetionudtorstang sbrce zemdutorsl afeatianged o
Fig. 1, formed at predeterm ned intervals on a substrate 3 of, for exanpl e,

no-al kal{ oGl ARS cofURMAE 1Pl fnsiRi Ued cae&,ata?etﬁte%e%ﬁéﬁsos&&eél Heantdaf |

at predet rm ne The gate el ectrodes are covered wmth a gate

insulating filmgeé I ex il S t he
gate | noQhE ﬁ‘a‘dﬁ o oA, SR PLSRY tfaé* it "phitea TietRBudly
pattern, s sem conduct or |sI nds 7, so as perspectlvel as
seenl¥n %arﬂfeéﬁo @%mursﬁ/mdaﬁt%e géﬁé TGS GyEs itthe astoah E éﬁwﬁ%@r and
islands 7 are fornmed of an anorphous SI|ICOI’1 | ayer. After the fornmation of
t he senidramdelectordes sdexiaties it7 they dgeetian pargllelf tos ther smire peductors the gate-drain

parasitic capacitance varies only slightly.
According to the present invention, in a display device that achieves display by using
any of the transistors described above, source conductors and gate conductors are arranged in
15 a grid-like configuration, the transistors are located at the intersections between the source
and gate conductors, and the drain electrodes of the transistors are arranged substantially
perpendicularly to the source conductors. In this structure, even if the positions of the source
and drain electrodes deviate in the direction perpendicular to the source conductors, the gate-
drain parasitic capacitance varies only slightly. Moreover, when the source and drain
20 electrodes are formed, accurate positioning is required only in the direction perpendicular to
the source conductors, and not so accurate positioning is required in the direction parallel to
the source conductors.
According to the present invention, in a display device that achieves display by using

any of the transistors described above, the transistors, together with pixel electrodes



-9 are forned at predetermned intervals perpendicularly to the gate
conductors 4. For each of the cells sectioned off by the gate and source
conductors 4 and 8 arranged in a grid-like formation, nore precisely, for
each of the intersections between the gate and source conductors 4 and 8,
one TFT 1 is arranged. Fromthe source ionductors 8, source electrodes 5 9
branch off at the sanme pitch at which the gate conductors 4 are arranged.
Besi de each of the source electrodes 9, a drain electrode 10 is formed with
a pr edetcennecteddhénstos aveadrranged e the cellseseotiamed ofhby theagate ehd souroeleonductars, its
base, connects to a contact electrode 11 that nakes contact with a pixel

el ect r odexilidiyecaphditahté @lec@odésndwiohgd besverari gne dhstlatingi flhaatsa proteaivece

el ectrodes 9, drain 10 el ectrodes 10, and other parts, Is covered with a

protectifyq fdhMbdde 2id fbAY b&&@l@i’é Qrrafgdd edhl the igdf donkdli¥br of @acthhd.t%e and

protective fiIlm12, contact holes 13 are tfornmed that lead to conta

el ectrodges... Y C i S W T t Rixel
ol oot r o pirthsRBRER Bh " Ro iR Frablld' s 3 do Ry RS TRAAE BtGcs
14 are arranged.in a matrix-like fornmati.Qn, so as tq.correspond, one-tQq-one,
Lo (1o Peies &e tormed dRribe ootk TR LRy BN Mo esIde e Sob ey Whre e
contact holes 13. In a display device of a reflective type, the pixel

el ect r odessigtorsrarg foemed porasl topemnit die awdliarg cppiaiende elpetrodes dppsoanech torthey| .
Next, with reference to Figs. 3 and 4, the structure of the TFT 1 of the
first erpicelietsenbdey, lahd Ratscers doineeidat the edpewwf the pikdl.elétroded lochted aboue cle

el ectrode 9 and the drain electrode 10 are elongate, 20 i.e., longer in

their | eRgfliAW &fabitdRe leleRfrol &R the sidBRifleadt ﬁﬁ%@"@)ﬁ&sﬁé k@ GhkRNthe EBAtact holes
| engt hwi se direction of the source el ectrode i's perpendicular to the

Source SPSMFSE,, ety LA BUAGEnd] BRGHLPIGhd st B RERIGER 1
o B AR AR BB S5, A Sl oy R St

both the source and drain el ectrodes 9 and 10 perspectively overlap the
seni condhe fesulting dggradationdn display gpalityi vel y overlap the gate electrode 5 with
the sem conductor island 7 and the gate insulating film®6 interposed in

bet ween. Both the source and drain el ectrodes 9 and 10 are so arranged t hat
their lengthw se direction perpendicularly 5 crosses an edge of the gate

el ect r odBriéf ddseiptiow bf ARvings!r ce and drain el ectrodes 9 and 10 are | ocated
out side the sem conductor island 7. The part of the source electrode 9

| ocated outsiglg §he 3 GRANIERAR 1! AR oCARNREESH B HHICTIPURGE APt OF

8, and the partU of the drain e ocat ed outside the sem conduct or
sl g T gOmREh etk hhgGuBRNt act el ectrode 11.

Fig. 2 is a sectional view taken along line A-A shown in Fig. 1.

Fig. 3 is a plan view schematically showing the structure of the TFT of the first
embodiment.
Fig. 4 is a plan view showing the array structure of the TFTs of the first embodiment.
20 Fig. 5 is a plan view showing an outline of the structure of the TFT array of a second
embodiment of the invention.
Fig. 6 is a sectional view taken along line B-B shown in Fig. 1.
Fig. 7 is a plan view schematically showing the structure of the TFT of the second

embodiment.



10 The source electrode 9 has a recessed portion 9a forned in its edge
facing the drain electrode 10 to allow the tip portion 10a of the drain

el ectrode 10 in. Between the tip portion 10a of the drain electrode 10 and
the recessed portion 9a of the source electrode 9, a channel having a
predeterm ned gap (i.e., the channel width) is formed. Quite naturally,
this channel is not linear in shape, buB-has a nonlinear shape that runs
along the profile of the recessed 15 portion 9a. The parasitic capacitance
of the TFT 1 Rigsal issapplancvipal showingnoht hargyostriame of théieTEksuof ehandcetdai n
el ectrodes 9 and 10 in which they perspectively overlap the gate el ectrode
5 wth tdaghodahiént] Nsul ating film6 and the sem conductor island 7 interposed
in between. In particular, the parasitic capacitance resulting fromthe

overlap betwggp bhg 4 \?ﬂn vRWESiHeRtRcAE, 3 oﬁﬂg fhb St hfe %lfecﬁé FEPE op LUGAE Y

i nfluences the pi xel tage, causing-varratrons 1nit. t he structure
shown in Fi .e-drain parasitic capacitance |s reduced and
vari ati oel’i%bO%Hn"?"tI nggedntﬁni.l %Peduced for the reasons described bel ow The
parasitic capacitance itself is reduced in the foll ow n As descri bed
aboved the d%ﬂ 1 0ds a plangaew showing dhe,prgast wructure of the&fgféro ithe %eré anthodimehts e
direction than in its w dt hw se -11 direction, and its tip portion is

al | owed i n t hiégr Ecissigdah viowtscimmadigaliyoshowdng the tstrectsteofecoavetionaldEFD.  Thi s
hel ps reduce the area over which the drain electrode 10 overlap the

sem conduct orFigsiaiRad platviewtsiinilag ad Figell @cdhotiteg dnottndtatdius hel ps reduce the
parasitic capacitance. This also hel ps reduce | eak current. Moreover, the
source and drg nlﬁis%l;ﬁéfﬁ{'figﬂe.ﬁm%r%f}lgml@h'&%fgtﬁﬁl%nBﬁfeF@QteOf the same netal
si mul t aneousl yJ are arranged de by side inthe vertical direction of the
figure, and therefore, even if their positions deviate slightly in the
hori zontal direction of the figure, the gate-drain parasitic capacitance
remai ns unchanged. By contrast, if the positions of the source and drain
el ectf ogBestan 010"6'6,{!}!&’&?‘9 the inveptioB, i cal direction of the fi gure, the
area over which the drain electrode 10 overlaps the 10 gate el ectrode 5
vari es sl i ght Hgreinafen embodimengs of thetpredeat invanfidnwidkbeldesstibédwitbireferenceitai n
el ectrode 10 perpendicul arly crosses an edge of the gate el ectrode 5 proves
to be adtheniragiegus. Specifically, that edge of the gate el ectrode 5 crosses
the drain electrode 10 in the direction of the shorter sides thereof, and

therefore, evBRNaifirst BRibBHite@t Jf thOIifVentiBR, £q0eralifyOsEaFTshE hdmgnarehﬁehé@de
10 deviates in the | engthw se direction thereof, the area over which 15 the

drain el &ﬁ%g{e?é’cﬁsti‘&t&‘éea"ré aﬁén%hqp%b%erﬁéear Vﬁﬁ%u?htl\sﬁrs'o t\?ﬁyﬁn 3 TEP LMy 2The

advant age I'S structure conpar e a struct re in

whi ¢ drain el ectrod i (L ang qu ar to its arrangenent
in tﬁ ﬁB%?& Fﬁaﬁf”‘g‘gﬁﬁ\gs g?%%ﬁi@?e Ww‘ Qg%lg'@ of 24 ' gate electrode S

crosses the drain _electraode 10 in the Ien thwi se direction thereof and the
pl ace at whi cAhe i Teagay & Bas%wlqrhlétw%gﬁeeqoeé%t%é 19FtenSingatne the honizptal

direction of the
direction of Fig. 1, formed at predetermined intervals on a substrate 3 of, for example, no-

alkali glass. From the gate conductors 4, gate electrodes 5 branch off at predetermined
intervals. The gate electrodes 5 are covered with a gate insulating film 6 of, for example,

20 silicon nitride (SiNx). On top of the gate insulating film 6, a semiconductor layer is formed
in an insular pattern, i.e., as semiconductor islands 7, so as to perspectively (i.e., as seen in a
plan view) overlap the gate electrodes 5. The semiconductor islands 7 are formed of an
amorphous silicon layer.

After the formation of the semiconductor islands 7, a plurality of source conductors 8



20 shorter sides thereof. In this way, even if the drain el ectrode 10
deviates in its lengthw se direction, the area over which the drain

el ectrode 10 overlaps the gate electrode 5 varies only slightly, resulting
in reduced variations in the gate-drain parasitic capacitance. This

advantage, i. e., reduced variations in_the area over which the drain
el ectrode 10 overl aps the gate el ectrod@-5 even in case of deviation of the
source and the drain el ectrodes 9 - 12 and 10 in the vertical direction

of the fargformedrae prédeserhinedinteryvalsaparpertdadul sarhyetodthaigatesdomdtctorted. 1 (Fdraeactanf

el ongate shape along the vertical direction of the figure. This shape of

t he draitRe @bRS bécidfed Bff bﬁ\i\ﬁﬁ/gﬁte AdS QUGS corttiicfrs AduaINg agRIngéd shardriiiikg
the total |ength of the channel between the source and drain el ectrodes 9
and 10. r | J F fi i i tandt

source eﬁggrgﬁ/(gldgﬁg&hgggct EIE}}’ Pfgggé;d scgda-fpé?e?i%%gg%@%r F’r%t e?ﬁi}lﬂg ﬁgo&}n e%rge
forma channel that, has |l i near shape surroundi ng,the ti ortion 10a.
Thi s maicnangors b @ia st Bhe FEIcL s dfiled Par e sPUF shtpuicliFe Bl s Rater
All over_the ar over which the source and drain el ectrodes and 10

over | 2p ?E@ng'apgaaéﬂ%ﬁmeﬂg\, 2t Wpich &hs BIA GQBINSHOTA a8 drpnged rgﬁeé&dﬁc?ge'a of n
between. Wiere the source electrode 10 9 crosses an edge of the gate

el ect r odthe Spurch elestradesdh audraiorel¢csiodad 07s fermeduwlish; apredgrarmynediintesyal tspeureht e
el ectrode 5, formng a protruding portion in which the sem conductor island
7 does niatbetweshl aThe ldeaigaleetredeeDd, raoiiebasepcdnnente td apsntabtcelcomode @ 1 ehat ciakesle
9. Likew se, where the drain electrode 10 crosses an edge of the gate

el ect r odg,neact Wikh SkdieRRAYEL.0r island 7 protrudes slightly out of the gate
electrode 5, formng a protruding portion in which the 15 sem conduct or

island 7 doesTfI]%itrg?végfalagﬂr fé‘gg‘gg‘zt,&e%e?‘ﬁ%“%q&ﬁ§ tiﬁéﬁdgg?f:{?.bfﬁ%%‘w%dgg @i Arain

el ectrode 10. h ariatrons | c capaci tance

for bet ween the spurce and .drain el ectrodes 9 and nd the gate..,

o1 e odgediodtd0oadf BT AGHAS Eptedmin b Pudgre 1o 1¢ sbar shendl SHot ha
on the drain el ectrode 10 side are separated from each other by the gate

el ect r odeitrilesSilx). t dnfthisrarpiestiveafilm di2c Kerfagtrhalesat b arentosiped dleaitleask toeegimact
other. This 20 prevents short-circuiting between the source and drain that

resul t s elearodelédlpoMorenver,abntigimus evithomebl TEFToL, aitsdnapatent pixed elegtibdey 14 utadef
the gate el ectrode S beconme conductive through an photoel ectric effect

brought apprd, IBO ! frethkiliketis tthmhed r aR| Fixélaglectidtes dat fe Qlr@fddomea madrixdlike
anot her cause. Fig. 4 shows how a plurality of TFTs 1, each structured as

e ety RIS M 1 ol L egRR
such 13 T%ETsarlr ﬁ%ouzgh metc%ngfcg Llll%%g il iItalltai 8ﬂ§1aiyndévglc% 58 ar%hécitf\:/e type, the pixel
electrodes 14 may be formed of a reflective film of, for example, a metal.
Next, with reference to Figs. 3 and 4, the structure of the TFT 1 of the first
embodiment will be described.
As shown in Fig. 3, both the source electrode 9 and the drain electrode 10 are elongate,
20 i.e., longer in their lengthwise direction than in their widthwise direction. The lengthwise
direction of the source electrode 9 is perpendicular to the source conductor 8, and the
lengthwise direction of the drain electrode 10 is parallel to the source conductor 8. The drain

electrode 10 has its tip portion 10a arranged so as to face one edge of the source electrode 9

with a predetermined interval secured in between.



capaci tance of the TFTs 1 constituting it, as one of the two substrates
arranged so as to face each other with liquid crystal sealed in between.
This nmakes it possible to achieve display 5 with | ess unevenness resulting
fromvariations in parasitic capacitance. Even in a case where the TFT 1 is
provided additionally wth auxiliary capacitance to alleviate the influence
of variations in parasitic capaC|tance10bhe requi red auxiliary capacitance
can be mnimzed. This helps mnimze the area over which the auxiliary
capaci tance eTlenpreates [paetk dsf baththe aodrce handesaimalectrodss 9 hddape perspectivalyi o
of the liquid crystal display device. 10 Despite the nerits nmentioned

above, tRRrldf Thelsé?ﬁlcéﬂlﬁxcfdr rlﬁhndaﬂb% pESSechvel |0\)eﬁﬁ‘;y oi% %&9 ReRbdé BRKRY @Ent .

Specifically, the shape of the tip portion 10a of the drain electrode 10
has the Lokl ani,08 fi:3A%AANAY Bare SRR RARS hnid RS kP AELS OB dne BRHNY
sharp corners, on W rouna gorner &R particul ar,
portions IIer th re resoluti.on are. likel be, def or ned fr

Phe. dos; sepaiaisdon G400 o) a5 afpaedahartheis 1rugtndst Hirgrion ReEbenshilarink s
vari ati ons Ilkelg |n t he drain- %gte arasitic capacjtance. Moreover,

vari al i owessay an pdgecafithe pase elestrodeeS.i nPasts.ofithe squeand draincelentroden andi Qiare

el ectrodes 9 and 10, i.e., in the channel wdth. These problens are

over condocated loatsideTtlie sdmiaomductmdskantdddi MEwrt pat dfhbe i souset ¢lestraieodwiocated
Figs. 5to 8 Muny of the elenments constituting the TFT 1 of the second

enbodi Megdiitsidé eheC RHIBENERRtdr Asihie 7 donséctE ID @l §BRitée codact @ @nd ke pare ofereNd
enbodi nent, such elenents as are conmon to the first embodi ment are

identifi r
expl anat @%‘ﬁ?‘é%°“928? e GHGEEINE SeeTRIR e Ay 7B 103 pdrbh blectrade
enbodi mept, which will be described later. In the TFT 1 of the second
enbodi nent’, the edge of the drain el ectrode 10 facing t he -14 source
electrode 9, i.e., the edge of its tip portion 10b, has rounded corners. To
gi velPt roundBhe sdierplctradecd baya refessedepartion S fernmsd ingts ¢d§esfecmsrtb€eeraas to
descri be a convex curve. In the figure, as the nost typical exanple of a
convex celestmded Odonilew the Gp pertiaddpa efithedraineiectrode 10 61. ¢ Betweerothedipdpdotion
exposing a predeterm ned pattern. The corners are rounded with 5 a radi us
great er 1¢wef thbdrdigsRbttbdeo 0 @iid therocdised uttion OB BT the Foufcelvbddpdde O ¢Rarinee
difference of the actual shape of the drain electrode 10 fromits designed

shape, ammgﬂ@gﬁeaxteﬁmw%aﬁ (L &hP CRAHNBIRicth) 14 Fbinitid! 0'@1ﬂema¥d?§ll}artﬁ§ cﬂinntehe

drain el ectrode 10 and tAus variations in parasitic capaci t ance, al so

variations, i m&% in 3 ﬁ}é,vtﬁlé hggta\’\i?o%ngm %138%}[?}?] J@%d aidh ik ?xlogﬁé 6P ﬁl% re%es%Q&i

10, all Pl g Y8 rners pecte
Accorglngwé g recessed portion 9b having a concave curve is forned in the
edge "of O858rce el ectrode 9 facing the drain electrode 10. In the
figure, as the nost typical example of a concave curve, a concave arc is
adopt ed. ThusThe [perasitisresprcifapeeredl theeTRdeh reswts tarincipeHy iferm the, pertions ©fdhe n
el ectrode 10 and the recessed portion 9b of the source

source and drain electrodes 9 and 10 in which they perspectively overlap the gate electrode 5

with the gate insulating film 6 and the semiconductor island 7 interposed in between. In
particular, the parasitic capacitance resulting from the overlap between the drain electrode 10
20 and the gate electrode 5 greatly influences the pixel voltage, causing variations in it. In the
structure shown in Fig. 3, this gate-drain parasitic capacitance is reduced, and variations in it

also are reduced for the reasons described below
The parasitic capacitance itself is reduced in the following way. As described above,

the drain electrode 10 is elongate, i.e., longer in its lengthwise direction than in its widthwise



el ectrode 9 is curved, specifically arc-shaped. 15 The edge 9c of the
source el ectrode 9 opposite to the recessed portion 9b has a convex curve.
In the figure, as the nost typical exanple of a convex curve, a convex arc
is adopted. Here, the convex arc of the tip portion 10b of the drain

el ectrode 10, the concave arc of the recessed portion 9b of the source

el ectrode 9, and the convex arc of thélédge 9c thereof are concentric.

Thus, the arc-shaped channel forned between the drain and source el ectrodes
10 20 ardire@tidrasand ignitipopeortian ds ralloWed isathe ceceskest podive 25 foroed imatheasammid or m
wi dt h between the recessed portion 9b and the edge 9c. Mking the

sour ce- @leztrode 'k erThid helps educectirnieb ovetltwhiclhinthé @raini ¢ledtiide Y@ YoV she
obtain satisfactory characteristics in the TFT 1. In the TFT 1, by

m ni m zig\gidonu@be IINNET7 Whi Clhe t Pite Kledtrdde! $Chh@®Abusl GeR¥Crddars thd Sagiitic
el ectrode 5 and the sem conductor island 7, it Is possible to reduce the

i nfluenc 3 - 15 ragjti .t e i kew VW Dim zi h ea
over vvhicgpfg)ct1 réceSoqufg gﬁte’cbérigéégggﬂgvga a[c)% %‘ﬁ'e ga? reeog%(ré&x fgo%}éﬁ %enn%nglhgraﬁ{
sem condyctor, islapd 7, it i ossipble to redyce the influence of parasitic
ooy ¢ leatrodend aRhd0 fheteare SolRTthe shrss, Etal L MRS BUREEASASIY | 1
the source electrode 9, giving the opposite edge 9c thereof a convex curve
(arc), e is thaxsrtepldirectipriefthe figuree andiherafors) evenribtheirposisiong deviateslightly
recessed portion 9b and the edge 9c uniformand as small as possible as
descri bdd theoterizvmtglsdiredione of Ithe i figureienioe gafe-¢raina patasiticc agmacitdmuec eemdins t he
description above, the use of the terns "arc" and "concentric" is not

i nt ended,rfcRarigRan B?%ﬁiragt,caluhe/p&m&is oFitREsRivce MW drall 818&ircdeS0lAl 10 eviate
circles, for exanple ellipses, serve 10 the purpose, as long as they permt

round g, ohe GAHEAI rebhibll P lete HE SASSuek WAL (12 AlibaD Blov EXRITHE ©

equi pnent. maxi mum eft ect, ove-descri bed advance roun

corners with a radi,us greater than exposu resol uti.on is,.preferabl .

Cop T S PSRl Hfhgy LR B Bk ARG5S ne BEit PE e arain
capaci tance and_on chanpel condition, specifically between the drain 15 and
source efletiadgqdd nypendacudarly frosses i%’uleggeU&\Rﬁergaf%éﬁqqfﬁdﬁoﬁtpr@ﬁesldﬁ be
the drain electrode 10 and the recessed portion 9b of the source el ectrode
9. Thouggdvantagedues s Spédifically, that edgeaof/ihe gatecelewsradepd grosses the drain rigciodde 10
corners el sewhere. For exanple, it may be applied, to nane a few, to the

pi xel eliaah¢ didectivh oftthe bHorter Qide$ theesvf! £t thedefsrt ! ©da ifltheiplae!at wHich ieexdge t he
contact electrode 11 and the drain el ectrode 10 are connected together, to

wher e t hgosRuiretiral eRlchiolé 20 YeWat th Eh'%ﬁe@?l%i%@ tcigr%{h%%%ﬁé the Grek BISHRIEH

together, to the gate electrode 5 itself,” an ere the gate electrode 5
d te.. 4 . t T d
o 7 Ay R0 o ARG BNAEE SR80S URfes b0y WIGRTT AhlenhfegSC"

el ectrode.5, the sem conductor island 7 protrudes, sli.ghtly out of the gate
this structure will be clear when compared with a structure in which the’drain electrodeelogw

arranged perpendicularly to its arrangement in the embodiment being discussed, i.e., an edge

of the gate electrode 5 crosses the drain electrode 10 in the lengthwise direction thereof and

the place at which the edge crosses the drain electrode 10 deviates in the direction of the

20 shorter sides thereof. In this way, even if the drain electrode 10 deviates in its lengthwise

direction, the area over which the drain electrode 10 overlaps the gate electrode 5 varies only
slightly, resulting in reduced variations in the gate-drain parasitic capacitance.

This advantage, i.e., reduced variations in the area over which the drain electrode 10

overlaps the gate electrode 5 even in case of deviation of the source and the drain electrodes 9



el ectrode 5, formng a protruding portion in which the sem conductor island
7 does not - 16 overlap the gate electrode 5 but overlaps the source

el ectrode 9. Likew se, where the drain electrode 10 crosses an edge of the
gate electrode S, the sem conductor island 7 protrudes slightly out of the
gate electrode S, formng a protruding portion in which the sem conductor
island 7 does not overlap the gate el edérode 5 but overlaps the drain

el ectrode 10. This hel ps 5 reduce variations in the parasitic capacitance
formed lhaed d@ean théreertical rdirecord ofithei figuee, eresults diesm ¢heafadt that theddraineelepatode 10

el ectrode 5. The protruding portion on the source electrode 9 side and that

on the dagial oot Sithpe llorip €R Pérticd alircebe &f fthe fighac h THin elapeYoft the diaine
el ectrode 5 so as to forminsular patches that are independent of each

ber . Th tnsular | :
ot her Tﬁg&o&’é Ey,q{btv&véﬂ%lsb lfa's '{ttﬁé‘&:&éd%ﬁnﬁgé Y&Pﬂfbrfelﬁ gg 'Ec%t?lll p%%ﬂ?lﬁgﬂgm

results en the portions o e sem conductor 1slFa

of the gate electrode 5 [oY0) ondugt i t hequgh an of gel ectri.c. effect

br ought ERTREE 1By PG g AFAR Hact PRy 2 abd 1.  TBHE e B OF (B IFE LBt I

anot her cause. Fig. 8 shows how a plurality of TFTs 1 ach structured as
descr bdUstgieRRdimante theoiorosedeqtiage A ’éﬂ?éLP yeospser Rorten 9% faseed dmatsMOrdEttor o m
an array. The TFT array 2 of the second enbodinent differs fromthat of the
first erfoudianehannélrthatohas a eepléwas shapesutrounding éhe kip ottt 10he Thas enakios it
below. In the TFT 1 of the second enbodi nent, on top of the gate insulating

film6, possiblexe bécre/a capparitiveiciong keel chanel ldngths formed. The auxiliary
capacitance electrode 15 is forned, after the formation of the

sem conduct oraji 3i@fle dreaDvERIhRAGRY Sdu¥cerid drhinel &t de €9 GRATH GhverlaPshe A Ce€
el ectrode 9, drain electrode 10, and contact electrode 11. The auxiliary 20

T m 12 0P 8 3P Bichnaud Gbiahd 1 10HEAERked 6 SRR Cwnlhd dhe OGP RBERSA 12

film1l2. €& protective 0 eads

to t uxi | i ar apagi.tance el ectrode 15, Thus, the pjxel electrqde 14, at
bne. Hha D Eomsaet sI600F the BrierelGoriole dutlie seRicideis gl Lhpyudrnsioht ohBot

ot her end, connects to the auxiliary capacitance el ectrode 15 through the
cont act thegatelddectrode £7 forping, atnsotryding peitieg injwhichs thergmiepndpeter isdandy/ & dpeg m
12, forned bel ow the pixel electrode 14, are renoved except where they
connect ta aveBappihecgate lelectrodelé it cavadaptscthe Iseurek eeddctrode d. ahakeydse)jueheare she
formed below it. Thus, the greater part of the pixel electrode 14 nakes

di rect cqainaglectrbden 10 hBossePahr @lge oF tHy gdtendladirvdet $lethengemliedridugtonridland 7
protective filns forned bel ow 5 the pixel electrode 14 in this way, it is

29551, AdCABARE o\l S AU o PRt in Ufh 0
15 semiconductor island 7 does not overlap the gate electrode 5 but overlaps the drain electrode
10. This helps reduce variations in the parasitic capacitance formed between the source and
drain electrodes 9 and 10 and the gate electrode 5. The protruding portion on the source
electrode 9 side and that on the drain electrode 10 side are separated from each other by the
gate electrode 5 so as to form insular patches that are independent of each other. This
20 prevents short-circuiting between the source and drain that results when the portions of the
semiconductor island 7 protruding out of the gate electrode S become conductive through an
photoelectric effect brought about by the light that travels past the gate electrode 5 or by

another cause.

Fig. 4 shows how a plurality of TFTs 1, each structured as described above, are



5, which shields light. The pixel electrode 14 has a cut forned at one
corner thereof to allowthe TFT 1 in. This | eaves a space in which to place
the TFT 1 between the pixel electrode 14 of one stage and the pixel

el ectrode 14 of the next stage. Instead of arranging the TFT 1 and 10 the
pi xel electrode 14 in such a way that they do not overlap each other in
this way, it is also possible, in a casld where an interlayer insulation

| ayer is formed to cover the TFT 1, to arrange the TFT 1 and pi xel

el ect r odembinadnindividuatly waiyh phat eldorygdgzel 4 pe fdriy et rray.er Adliquedietysail fdésplayThe
auxi liary capacitance el ectrode 15 is sandw ched between the gate

i nsul at idegickichfibd Buflt B drrah@in® s@d1LE TP eartdyl N vhidh rdducéd dfriRna MltHer pamashed ow,

and is arranged so as to perspectively overlap the gate conductor 4 w thout

protr Udicqgaé?tldflcé){)f; %l Z’“?‘%t £ GRRARRETY, 48 -onlRF thERH Fnljt%&rta{eg‘irt@fi‘ﬁdl dPdto fac

capaci t ance el ec I's roughfFy’equal to or s y smafler than fhe

di mensi on of .t he.pixel. .electrode,14,in the direction of the shorter, sides
Cher eof et guter yif @i ErelsBH184 i ekt Ll AR e bl o DA E I 50
It is_advisable that the contact hole 16 be formed in such a way as to be

| ocatdd With leshungyennesp gesyltingfE9m yaratians dn paragitic pracitarsge  Exen i 4 gase where
direction of the shorter sides thereof, preferably wthin the dinension of
t he TFT the &FTpi dp growded additienallyt with auctilzary capacitenceata altavaate vhd influiendd of t he
di rension of the source electrode 9 as projected on the gate conductor 4,
or al t ervisiativgd yh patdsitie édpacitdnten sieorequired Rxiliafy dapacitafed catde lrhimmized.
projected on the gate -18 conductor 4. The contact hole 16 so sized is
formed | P IRV i L ; : . is
formed. Thoccteipliieh 0 ath SePuhlcing i flial Salibiiee Lntapsheltish Ind) |
16 in that side of. the pixel electn 14 wher he ntact hole 16 is

f or med, &%ﬁ%eﬁ%"laé‘"ﬂée Qﬁ@ﬁeé%rad?tﬁ%ﬁéwg %ﬁﬂl%tcﬁ%f{ﬁgfsgiaayodfeggﬁe pi xel el ectrode 14
in which the contact hole 16 5 is, not faqr and therefore, in this side
of the pi xel @P@et@rthaénemf: ntq@eogﬂia%&vsf &eﬁg’ﬁilx%{j the, st pEBRdiment bl fraves
desi gned conparatively freely. By exploiting this freedomin design, a cut
14a t hr otegm tomiimpravementx pegifigaltya phe shapecaf the tiptposigen 10 ofsthe dsain etecirode
formed in that side of the pixel electrode 14 where the contact hole 16 is
formed. Thha thefollbddngdispdvantagen Wieniespesedathe biptpuztion 1dre hpving sharp eotnersgle

of one stage and that of the next, and thus hel ps prevent 10

short - Ci fefdd td B& bRIBIIMGE WithCioRR& Rbrrirs< el In Yabedul RARS pdRtebnk Rehalles tHahi éxBosure
degradation in display quality. Figs. 9 and 10 show the structure of the
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source efectrode 9 a aln electro

in their,| hwi di ti th i n_their.w dt hwi se. di ion. .Thi
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and 10 are,arranged in such a way that their |engthw se directions_ ar

gel way €
al i gned W¥#iatioss argilely alseyin thepntervalpetiyeem thesgurceeang giaia elgctiodes 9 and 10, Le,

in the channel width. These problems are overcome in the TFT 1 of a second embodiment
of the invention shown in Figs. 5 to 8.
Many of the elements constituting the TFT 1 of the second embodiment are common
20 to the first embodiment. Therefore, in the second embodiment, such elements as are
common to the first embodiment are identified with the same reference numerals and symbols,
and their explanations will not be repeated. The same applies to the third embodiment,
which will be described later.

In the TFT 1 of the second embodiment, the edge of the drain electrode 10 facing the



el ectrodes 9 and 10.have their |engthw se direction running perpendicularly
to the source conductor 8 and parallel to the gate conductor 4. Here al so,
the greater parts of both the source and drain el ectrodes 9 and 10 20
perspectively overlap the sem conductor island 7, and perspectively overl ap
the gate electrode 5 with the sem conductor island 7 and the gate
insulating film®6 interposed in bet weent4 Both the source and drain

el ectrodes 9 and 10 are so arranged that their | engthw se direction

per pendisoutcardlgctmde sy d=.,athe exlge affits tip ppatien &0k chasomdended Fdraesoudoegive it

el ectrode 9, in its portion protruding out of the sem conductor island 7,

connect srohifdddnsdracrslthe edgnofithealp FortiaMdob is sol forived adtaidesceibe Gt coastex tkvel N
its portion protruding out of the sem conductor island 7, connects to the

contact gl e Y bi b therdnad t; f S
the tip Iglc}ir%'fclhgﬁgbf }g*hee Q%J&%lgal%clp E;%%ng\%e%( hc“a ;’)ra 2d e¥§r ?n&rllcézgglg%tté &e)'r v'y@
(channel w dt secured j.n between. re..as, in 5t second_ enbodi nen

he- eageeabpert itre AREHSuEeq B SPORRER nrpicimifiy Releth , o PRI o R RA M,
to describe, a convex arc as_ the st typical exanple of a convex rve. The
sourca ¢ Bdis ety than the resalusianeef ﬁi‘an‘Fg S09BMeBE nokhis helps gedwﬁ‘othﬁcﬂc*?%ncet 0
allow the tip portion 10c of the drain electrode 10 in, and the recessed
porti on ®fcthe acwal shaperef thesdrain eleeteadenldrfremdtsndasigned sbapes andh thenghyt oveygsines|
exanpl e of a concave curve. Thus, the channel fornmed between the 10 tip
portion thepreblethief diriationeinatht arederf 1he dmaih ¢élecrodecl®samddhpovdriationOth peraditie
source electrode 9 is arc-shaped. The edge 9e of the source el ectrode 9

opposi t ecathciia!ii@e, r@PeOFhrifAbAd ANhE thtbSabBetiveBR sdardehnd Apih ieRREHoBeCOBYEX
arc. The convex arc of the tip portion 10c of the drain electrode 10, the

concave @@Hggsugg% %ogﬁtaﬁesc%qm?%éihgpou%ge&){_‘?%xjégct?@yr ce electrode 9, and the

convex o e er eof are®concen 1n this structure, the
sour and drain electrodes 9 and 1 re.aligned on a straight. line.in
Shar 58, 2ne P RelriingBe grerse aotiipd O NeSind  HOevE Bue e et inhl g of
their md line extending in their |engthw se direction. This nmakes it easy
to form theesouresceledinds 2 facing thedrainsglegieode Hohi dnithe digure,cas thel mosty bviaad t h
the source electrode 9. Mirreover, the source and drain el ectrodes 9 and 10

are not emmplabf gredcaye airey, nadoghave2drclis adopted.t HEus, thendiahmeél formiéd betvieem,
but are al so arranged perpendicularly to the source conductor 8 so that

their | ep@t fipnipdetich 16t tof Ghe RR4iACEEtEIdeald Ynd tRS Fecessed F6teion b bhehdIbgrce
el ectrode 5. Accordingly, even if the positions of those el ectrodes deviate

7 Yok WS e e e (2 gl o
unc hqlgged. By THE gagreaéc;[ of thg scguhr(cae Ql%gtircgciewgpp%fsité poethg %Jcre(s:s%d%%gtiéjnr% Ras a convex
curve. In the figure, as the most typical example of a convex curve, a convex arc is adopted.
Here, the convex arc of the tip portion 10b of the drain electrode 10, the concave arc of the
recessed portion 9b of the source electrode 9, and the convex arc of the edge 9c thereof are
concentric. Thus, the arc-shaped channel formed between the drain and source electrodes 10
20 and 9 has a uniform width. The source electrode 9, too, has a uniform width between the
recessed portion 9b and the edge 9c. Making the source-drain interval, i.e., channel width,

uniform in this way helps obtain satisfactory characteristics in the TFT 1.

In the TFT 1, by minimizing the area over which the drain electrode 10 overlaps the

gate electrode 5 and the semiconductor island 7, it is possible to reduce the influence of



-20 electrodes 9 and 10 deviate in the horizontal direction of the figure
(perpendicularly to the source conductor 8), the areas over which the
source and drain electrodes 9 and 10 overlap the gate el ectrode 5 vary.

That is, the gate-drain parasitic capacitance varies. Thus, while accurate
positioning is required in the horizontal direction of the figure, not so
accurate 5 positioning is required intHe vertical direction of the figure.
On the other hand, if the source conductor 8 and the pixel electrode 14 are
t 00 cl ogmrdsticecaphcitinber , Likewiseybe mihingizingothe atéavevet iwhith thel Surdet deqasied

bet ween them the voltage applied to the source conductor 8 junps to the

pi xel el ReHagdthel gate 2lettfeSAR R\ QahicfivdiorDkiad 7T|'t€fi§1:§)%§ble%efbdh9@ the
source conductor and the pixel electrode 14 are forne hi gh accuracy 10

{nat ¢ heyari® SF PR Rt hch "GEOTHINE Ao Bissctl BT R, Hvifd < “%‘é’%ﬁ"

gn nent
the source,an drain ctr des 9 nd 10 . l.are arran
hor 1 zont@rO & ettt St % ine acmrow %ﬂfgeiaretﬁerfﬂ%a e X
and the pixel electrode 14 are formned, gh accuracy is required onI |n
the horimeking thegwidsle of the qu%@eqtrqgier%betwat therecqspashpertien ghca}’ldrtbe rc@gmt?cr ed

in only one direction, 15 and this makes fabrication easier than in a case
wher e aaun'rfoamyanidsasrmm asepossible wp described iabore, hélps sducé thet influemet o fopdrasiticl
horizontal directions. In the TFT 1 of the third enbodinent, as in the TFT
1 of thecapasinanck.enbodi ment, the recessed portion 9d of the source el ectrode
9 has a concave curve (arc) and the edge 9e opposite thereto has a convex

curve (arc). ihithe dbRbiBSonaksvet AR d%%?ﬁe%nﬁsh%r@%l{dc‘%oﬁé&%f Oi@%o?&te%d_@@ween

the recessed portion 9d and the edge 9e uniformand as snall as possr

Zem condlbpr R AL ARIEC AMFERE RGO ko ARORERNG o peve

overh& t he source and drain el ectrodes 9 and 10 and the, channel regio
and 101 e BAPRSE. 35J8E8 124 ey RSTTS CRUBTIR cofe BAMETS NG 1o Fadiuy Briter than the

el sewhere. This is to mnimze the |eak current produced -21 through a
phot oel e@scrlut;ore@ﬁ@r@psumequlpmgm is incident on the sem conductor island 7.
The portion of the sem conductor island 7 that overlaps the gate el ectrode
5 does not r eEa&i mexitiuen keffedt) tHerabove-desitibed givanoe causkng b cgats wikleatradide 5
shields the light. Even this portion may receive the light reflected froma

col or figrefter MianddkpdElirdan@sslutén a8 pidferaBl§Capphied REtTer@rdem/m?auoé hEBQh@fg%aQestlt
is advisable to renove as much of the unnecessary portion of
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advisable to apply the rounding of corners elsewhere. For example, it may be applied, to
name a few, to the pixel electrode 14 itself, to the contact electrode 11 itself, to where the
contact electrode 11 and the drain electrode 10 are connected together, to where the source
20 electrode 9 and the source conductor 8 are connected together, to the gate electrode 5 itself,
and to where the gate electrode 5 and the gate conductor 4 are connected together.
In the TFT 1 of the second embodiment also, where the source electrode 9 crosses an

edge of the gate electrode 5, the semiconductor island 7 protrudes slightly out of the gate

electrode 5, forming a protruding portion in which the semiconductor island 7 does not



10 likely to receive light, and thus hel ps reduce variations in the various
characteristics of the TFT 1. This design technique of giving the

sem conductor island 7 a profile that runs along the profiles of the source
and drain electrodes 9 and 10 is applied to the TFTs 1 of the first and
second enbodi nents also. In the TFT 1 of the third enbodi nent al so, the
channel between the source and drain I5%l ectrodes 9 and 10 has a nonl i near
shape, and this nakes it possible to secure a conparatively |ong total
channel dveriap the gt electrode § but oeerlepe ther sauecexlentrode s dnkevdee wiiere the draire

el ectrode 5, the sem conductor island 7 protrudes slightly out of the gate
el ect r odgectrodé Q0NGroged anredpé wilithe gmerdeécrode 15, W sdmitcbeduteor island Fcp@truded and
7 does not overlap the gate el ectrode 5 but overlaps the source el ectrode

9. Li kewighily WHESEhE Q@tefm@éu%dels??c% a PPotARiifd PS8R iR WhidORe REmiddRIGALE

el ectrode™b,” the sem conductor Island 7 protrudes slightly out of the gate
electro f ] r udi rtel I i e 1 u ihs] and
7 docs. ey SBPCHyErBL ' ARl S IUB o I gt BERATY ST
10. This hel ps reduce variati.ons in the, parasitic gapacitance, f.orned

ot webn TERECBERTRIA e A G Rt BRSO TG et S it SOHEFe Jo BN e 5.

The protruding portion on the source electrode 9 side and that -22 on the
drai n el%and Hiandthe gatecelentends SparThe paotruding pertinn on kg sawjce ¢lectrpded wdeeand ode
5 so as to forminsular patches that are independent of each other. This

pr event sthatmr the ardin electrode b@ side are $cdparasaifrom eacid othenby thengdte elestudbdesS yden
the portions of the sem conductor island 7 protruding out of the gate

el ectrodg faraaQITE ?ﬁ&i@dcthhtvﬁetihdéﬂéﬁﬁbrﬁfbfmeﬁ REfeRCt This REVEE! storiRbipdiiig

about by the |ight at travels past the gate electrode 5 or by another

cause. T%gwgé\;:g tl’%r%ﬁ){&a%ldoarahgﬁla? TR %ﬁ{éhstgggﬁﬁfc{ng?‘? c}ﬂpggrﬂic?)ﬁgtg&& HGd PN

one of t ubstr es t constitute ISP evi ce uses

transjstor o driv ispla i xels,, such as.a liquid crystal displa

v 10 HEToRH e i e s eBlsfe. S bsBpe Rt o Hitdueli e ol et or
i norganic EL display device. The enbodi nents descri bed above all deal wth
10 TFTs Pravshigbawt byithe Hglhtthatitrayslspast the gatseleckrode b 0F by ABRBeIOWESE | i con:
however, the TFT array may be forned by using TFTs of any other type, such
as TFTs havi nbiga 8nsheiwsvhow exl pbiralgy erfeTF Es rlucachr strocturEBTas teseiibed above, are
sem conductor islands fornmed of polycrystalline silicon. Industrial

appl i cab¢dmbised mdiVidudlfyewithtpiked \eistiiodss 14 nelforni e apap! | Thé IMPT arfaydR iflthy
devices that use transistors to drive display pixels, and is useful in

fzga' | ZI NgbcHh Rinfbbdfifiett Caifrets) Hon? GRACYE $he R EmbOiRnIYR! dolme HsPBLEY - The -
15  differences will be described below.

In the TFT 1 of the second embodiment, on top of the gate insulating film 6, an
auxiliary capacitance electrode 15 is formed. The auxiliary capacitance electrode 15 is
formed, after the formation of the semiconductor island 7, simultaneously with the source
conductor 8, source electrode 9, drain electrode 10, and contact electrode 11. The auxiliary

20 capacitance electrode 15, too, is covered, from above, with the protective film 12. In the
protective film 12, a contact hole 16 is formed that leads to the auxiliary capacitance electrode
15. Thus, the pixel electrode 14, at one end, connects to the TFT 1 through the contact hole

13 and, at the other end, connects to the auxiliary capacitance electrode 15 through the contact

hole 16.



CLAIMS 1. A transistor having a source electrode and a drain el ectrode
formed side by side with a predeterm ned interval secured in between on a
sem conductor | ayer fornmed so as to perspectively overlap a gate el ectrode,
characterized by 5 the source and drain el ectrodes being each longer in a

| engt hwi se direction thereof than in a wdthw se direction thereof, the
source el ectrode having a recessed por‘t]i70'n formed therein to allow a tip
portion of the drain electrode in, the sem conductor |ayer protruding out
of the gate €ellegatonieulating iiméand ahe provectihafilr A 2dfeemed beloovthe Ipae] tlectrodd e
el ectrode but overlaps the source electrode and a portion that does not

over | ap 14heregein@ved &edepOaRer theyodAnt@NS thdgixélrsdddtrode @atand de thet diectfdded ddddi ng
portion that overlaps the source el ectrode and the protrudi ng portion that

OVer | apSohligerisAbiingd BEROHS Bk, PRI bk ATHE Bl UEHILY 4 kel Uit

el ectrode so as to I ndependent of “each "ot her. A transi st avi ng

a source_electrk and ai el ectrode .fornmed side .Sl Lt h

o edet et idis SHudiect, B ferEitR inleTe. S ot B teplef pelove
so as_to_ perspectively overlap .a gate el ectrode, characterized by an edge
of the dhaprekelectiadsdd in Hus Wakdbis PORbIE 60 HiCEeags Bis@moyat %%trmm&ﬁgﬁwga, 20
the sem conductor |ayer protruding out of the gate electrode to forma
portion that Depixeloteatrode|14ps amanggdise ashectorpsdpettivelpoearlapphe gite eleoiode
el ectrode and a portion that does not overlap the gate el ectrode but

over | apss,titcldsiaelds Hiletct Mhd ixel Blectpody r4iRdsrgcud doriedrat bh@torwethepstd dlidw
source el ectrode and the protruding portion that overl aps the drain

el ectrod@eary ﬁﬁpa%isqéaJésQ%P%B vHi&teto plicd te THa Eb&WvREH fHe Pixet @leBRod14
-24 be independent of each other. 3. A transistor having a source electrode

and a dr g t . i j j i [
secur ed c?f‘n&ﬁ:ska%égwgﬁe é\lgélﬁ‘l&élo%rc\lgaé%ﬁ% ‘ge;?‘é\r“a?%r ?é‘g{egggggéggﬁ‘@dt 85??32%?’!‘ dveI y
overl ap at | ectrode, characterized by an edge of the.drain electrode
hat 165 BoieL < Eutinds. PE iR Guesn et fiokdch O iARcsach GHURE i S Baet ot dlhe
source el ectrode that faces the drain el ectrode describing a concave curve,
10 t he skossiblmdaca ease| whese anr ipterlagemninsslationflayands fatreecktecovasdde tF T dr o a

portion that does not overlap the gate el ectrode but overlaps the source
el ect r oderangd the PBTt] and pixel eleksasle 14 in such a way that they perspectively overlap each

other.
The auxiliary capacitance electrode 15 is sandwiched between the gate insulating film

15 6 and the protective film 12, from above and from below, and is arranged so as to
perspectively overlap the gate conductor 4 without protruding out of the gate conductor 4.
The length of the auxiliary capacitance electrode 15 is roughly equal to or slightly smaller
than the dimension of the pixel electrode 14 in the direction of the shorter sides thereof (i.e.,
in the direction in which the gate conductor 4 extends).

20 It is advisable that the contact hole 16 be formed in such a way as to be located within
half the dimension of the pixel electrode 14 in the direction of the shorter sides thereof,
preferably within the dimension of the TFT 1 as projected on the gate conductor 4, or
alternatively within the dimension of the source electrode 9 as projected on the gate conductor

4, or alternatively within the dimension of the contact electrode 11 as projected on the gate



not overlap the gate el ectrode but overlaps the drain el ectrode, the
pratrudi ng portion that overl aps the source el ectrode and the protruding
portion that overlaps the drain el ectrode are separated from each other by
the gate electrode so as to 15 be independent of each other. 4. A

transi stor having a source el ectrode aDg a drain electrode forned side by
side with a predeterm ned interval secured in between on a sem conductor

| ayer fornmed so as to perspectively overlap a gate el ectrode, characterized
by 20 arcoadiptoros. t Flee dontaet llledbrsodsizechist fdrmcégomdﬁdiayo@n tleat elidec of theepixel
describing a convex arc, an edge of the source electrode that faces the
drai n eletstrodel @4 avtikrertheOPIPDSiis foratbde Thus, hehikothe pixet lebeetrodel @4 deeds' tolriesch
concave and convex arcs, respectively, that are concentric with the arc

descri bfle By¥nth@ hoRASinOthat i€ Of Be'pifdl Rfcirodle 14 WiRreSHEIERNABURSION 6 lid¥Red,
protrudi ng out of the gate electrode to forma portion that - 25 does not

overl ap . I . 3 r{d on
Chat dodndE 5P 5. SRy BhaC HEE LERE i oREHEAP LELFFHiCRT: Blfla BT O
t he prot.rudi pQrt i t hat averl aps t source, el ectrode and th .

bt ot P Gob ST i dpereioks, Hi Jersrile oF TP eretts 1 cTiedhins, P pise
each other by the gate electrode so as to 5 be independent of each other.

5. A traleatroder 480 dedepigned pomparatyely figelys Byt exploitingthip &eedomindesgn.zd
by the sem conductor |ayer having a profile that runs along profiles of the
sour ce amd 1dx tirough which dekeauxiliddy Gapatitancepdlecyrode 15 ¢eexpoaed sdbrmedm tHatsgideay
by using transistors as clained in one of clains 1 to 5, characterized by

gat e congfué pixel elestreRUILWhERRHSESMAG ORI 1®isHofAED ATHIS cdt Dfal KEIpI WRlen the
configuration, the transistors being |ocated at intersections between the

gate and,sou g@gﬁ%gsgﬁkﬁgffle&%&e &{easit%et h8¢hdtQtqRe Alxt! By &ﬁl@'ﬂ%lp? tpg\év%nt

bei ng arrange y paralle € source conductors.

di splay devi ce that, achi eves display, b sing,transistors as, clai.med i.n one
o “o1 8 b GifulsthE pelFde Ao i testpt % RSB eedistil Eionit or <
being arranged in a grid-like configuration, the transistors being | ocated
at i nt er®¥t% ons bet ween the source and gate conductors, the drain

el ectrodes of the transistors being arranged substantially perpendicularly
to the sour ceFigarfiansk Bt show the structure of the TFT 1 of a third embodiment of the invention.

In this TFT 1 also, both the source electrode 9 and the drain electrode 10 are elongate, i.e.,

longer in their lengthwise direction than in their widthwise direction. This embodiment is

15 characterized in that the source and drain electrodes 9 and 10 are arranged in such a way that

their lengthwise directions are aligned on a straight line. Thus, both the source and drain

electrodes 9 and 10 have their lengthwise direction running perpendicularly to the source
conductor 8 and parallel to the gate conductor 4.

Here also, the greater parts of both the source and drain electrodes 9 and 10

20 perspectively overlap the semiconductor island 7, and perspectively overlap the gate electrode

5 with the semiconductor island 7 and the gate insulating film 6 interposed in between. Both

the source and drain electrodes 9 and 10 are so arranged that their lengthwise direction

perpendicularly crosses an edge of the gate electrode 5. The source electrode 9, in its

portion protruding out of the semiconductor island 7, connects to the source conductor 8, and



, -26 8. A display device as clained in claim6 or 7, further
characterized by the transistors, together with pixel electrodes connected
thereto, being arranged in cells sectioned off by the gate and source
conductors, auxiliary capacitance el ectrodes sandw ched between a gate
insulating filmand a 5 protective filmfrom above and from bel ow bei ng
arranged between the gate conductor of- ¥ach stage and the pixel electrode
of a next stage arranged so as to overlap the gate conductor, contact holes
bei ng f dherdnhin eletthmlepiOpireits portioh iprotriding outexflthe semicomdudtor aflarehe connemeto
where the transistors are fornmed so as to permt the auxiliary capacitance
el ectrodﬁgcérﬁa&(ewa&@aenp the pixel electrodes, 10 cuts being fornmed at
edges of the pixel electrodes |ocated above the auxiliary capacitance
el ectrodes inp {)%ﬁ)rﬁ n 99€ SRR APEREIE 10 HASTBe U poARNASE tROLESAT ©
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Therefore, when the source conductor 8 and the pixel electrode 14 are formed, high accuracy

10 is required in positioning in the horizontal direction of the figure so that they are arranged
with the designed interval. In the third embodiment, the source and drain electrodes 9 and
10 of the TFT 1 are arranged in the horizontal direction of the figure, and thus, when the
source conductor 8 and the pixel electrode 14 are formed, high accuracy is required only in
the horizontal direction of the figure. That is, high accuracy is required in only one direction,

15 and this makes fabrication easier than in a case where accuracy is required in two directions,
i.e., in the vertical and horizontal directions.

In the TFT 1 of the third embodiment, as in the TFT 1 of the second embodiment, the
recessed portion 9d of the source electrode 9 has a concave curve (arc) and the edge 9e
opposite thereto has a convex curve (arc). This helps make the width of the source electrode

20 9 between the recessed portion 9d and the edge 9¢ uniform and as small as possible, and thus
helps alleviate the influence of parasitic capacitance.

The semiconductor island 7 has to be located only in a region in which it overlaps the
source and drain electrodes 9 and 10 and the channel region, and it is rather undesirable to

locate the semiconductor island 7 elsewhere. This is to minimize the leak current produced
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FFFFEE @Eﬁlgaly to receive light, and thus helps reduce variations in the various characteristics of the
TFT 1. This design technique of giving the semiconductor island 7 a profile that runs along
the profiles of the source and drain electrodes 9 and 10 is applied to the TFTs 1 of the first
and second embodiments also.

In the TFT 1 of the third embodiment also, the channel between the source and drain

15 electrodes 9 and 10 has a nonlinear shape, and this makes it possible to secure a
comparatively long total channel length. Where the source electrode 9 crosses an edge of

the gate electrode 5, the semiconductor island 7 protrudes slightly out of the gate electrode 5,
forming a protruding portion in which the semiconductor island 7 does not overlap the gate
electrode 5 but overlaps the source electrode 9. Likewise, where the drain electrode 10

20 crosses an edge of the gate electrode 5, the semiconductor island 7 protrudes slightly out of
the gate electrode 5, forming a protruding portion in which the semiconductor island 7 does

not overlap the gate electrode 5 but overlaps the drain electrode 10. This helps reduce
variations in the parasitic capacitance formed between the source and drain electrodes 9 and

10 and the gate electrode 5. The protruding portion on the source electrode 9 side and that
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may be formed by using TFTs of any other type, such as TFTs having a noninverted staggered

structure or TFTs having semiconductor islands formed of polycrystalline silicon.

Industrial applicability
15 The present invention finds wide application in display devices that use transistors to
drive display pixels, and is useful in realizing display devices that achieves stable, high-

quality display.
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} ~x ~~8d ithan in a widthwise direction thereof,

10( sY7#10% & ()-s, 5#10% & ()-  3#10% & () - 30&10% & ()- L. #10% & () - L, #10% & (
) - _bC 10( 9#10%¢ 8o\rye elédtpddeshaving d beRed podtdinfimigd thekin to allow a tip portion of
the drain electrode in,
the semiconductor layer protruding out of the gate electrode to form a portion that
10 does not overlap the gate electrode but overlaps the source electrode and a portion that does
not overlap the gate electrode but overlaps the drain electrode,
the protruding portion that overlaps the source electrode and the protruding portion
that overlaps the drain electrode are separated from each other by the gate electrode so as to
be independent of each other.
15
2. A transistor having a source electrode and a drain electrode formed side by
side with a predetermined interval secured in between on a semiconductor layer formed so as
to perspectively overlap a gate electrode, characterized by
an edge of the drain electrode that faces the source electrode being rounded,
20 the semiconductor layer protruding out of the gate electrode to form a portion that
does not overlap the gate electrode but overlaps the source electrode and a portion that does
not overlap the gate electrode but overlaps the drain electrode,

the protruding portion that overlaps the source electrode and the protruding portion

that overlaps the drain electrode are separated from each other by the gate electrode so as to
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curve,

an edge of the source electrode that faces the drain electrode describing a concave
curve,

10 the semiconductor layer protruding out of the gate electrode to form a portion that
does not overlap the gate electrode but overlaps the source electrode and a portion that does
not overlap the gate electrode but overlaps the drain electrode,

the protruding portion that overlaps the source electrode and the protruding portion
that overlaps the drain electrode are separated from each other by the gate electrode so as to

15 be independent of each other.

4, A transistor having a source electrode and a drain electrode formed side by
side with a predetermined interval secured in between on a semiconductor layer formed so as
to perspectively overlap a gate electrode, characterized by

20 an edge of the drain electrode that faces the source electrode describing a convex arc,
an edge of the source electrode that faces the drain electrode and an opposite edge of
the source electrode describing concave and convex arcs, respectively, that are concentric
with the arc described by the edge of the drain electrode,

the semiconductor layer protruding out of the gate electrode to form a portion that
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5. A transistor as claimed in one of claims 1 to 4, further characterized by
the semiconductor layer having a profile that runs along profiles of the source and
drain electrodes.
10
6. A display device that achieves display by using transistors as claimed in one of
claims 1 to 5, characterized by
gate conductors and source conductors being arranged in a grid-like configuration,
the transistors being located at intersections between the gate and source conductors,

15 the drain electrodes of the transistors being arranged substantially parallel to the

source conductors.

7. A display device that achieves display by using transistors as claimed in one of
claims 1 to 5, characterized by
20 source conductors and gate conductors being arranged in a grid-like configuration,
the transistors being located at intersections between the source and gate conductors,
the drain electrodes of the transistors being arranged substantially perpendicularly to

the source conductors.
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contact holes being formed in the protective film lopsidedly in a side of each stage

where the transistors are formed so as to permit the auxiliary capacitance electrodes to
connect to the pixel electrodes,

10 cuts being formed at edges of the pixel electrodes located above the auxiliary

capacitance electrodes in a side of each stage opposite to where the contact holes are formed.



