;e3de[| XrrsTvwI{6. | T| PULSE OQUTPUT CIRCUI T, SHI FT REG STER, AND DISP Y D LA
EVI CE *159159 BACKGROUND OF THE INVENTION 5 1. Field of the Invention *0~2*
The present invention relates to a pulse output circuit, a shift register
and a display device. Note that in this specification, display devices
include a liquid crystal display device using a liquid crystal display

el ement as a pixel, and a self-lum nous display device using a

sel f-lum nous elenent, e.g., an el ectrolum necent (EL) elenent. Driver

3ol gt YRR T TR AR ety

di spl ay device, and which incl circuits, e.g
regi ster and an inverter, and é&&ﬁﬁ@r‘“@hﬁsﬂ# 2. Description of tLRgaso

Rel ated Art In recent years, display devices haV|ng a sem conductor thin
filmformed on an 15 |nsulat|ng substrate such as a glass substrate,
particularly active matri in filmt

(TFTs) have becone mndely & t5ed in vaWﬂMﬂWﬂNﬂMﬂwm
An actlve mat rix q% $ é devi ce u5|ng TFTs has several hundred tfhgysand to
several i Feidg thy Reygngio rranged ina mtrix ferm and displ ays an |nage by
controlling charge on each. of i xels by neans of a TFT provided in the
pi xel . 20 TechhPgBEEH HvaRtiqRge EFS 6€F)P§15F OBBH qirerd, Sl reeistehand2 diselay

devel oped which conprise formng driver circuits on a substrate on the

peri pher fefe-a I}fﬂt‘kgllat iBchis FEﬁ‘?‘fW“QPs Aisplay dadces iipplyde 2 iyidsgrystalidisplayidisvice
formati on of pixel TFTs constituting pixels. Such techniques have

cont ri buteiae ediauidecrysslispiateriemant asia Piichyand evselfduminens display dedrebsinga i n
power consunption. Also, such display devices have becone indispensable to
di spl ay aelf-tumineys ejement, ergolsin|clecirpluminegent 6RLX dempental Brivivicirpuitsfora dispiay
application in an increasing number of application areas in recent years.

O di A@r i Mgviceaargorifshissrisiichr geriorn airoesssine fos edisplavinguen dgnageCOB)Pultingcigiage usi ng
a conbination of an n-channel TFT and a p-channel TFT is used as a circuit
const i t usigngs tirpivels ardngediintthe displayideyireagnddehiciciasiudgpese dutput egewtses.gwi | | be
descri bed as an exanple of this CMOS circuit with reference to Figs. 11A
11B, andsHift@gistersamd tan anveiter, andfamgphfied @Pits.ndi cated by a dotted line is a
circuit formng one stage for outputting a pulse. Only three of the pul se
out put stapessriptiontdfe¢hesReléted Aeggi ster are shown in Fig. 11A. Each circuit
formng one stage is constituted by clocked inverters 1101 and 1103, and an
i nverter 1102.InHegent lybBsshioplay Hovidat kivirg: ofsemivenductor thin filom forgied adn .
Referring to Fig. 11B, TFTs 1104 to 1107 constitute a cl ocked inverter
110135 TFiSuldd@}Ssubsichtd 1D a6 @ngdss bubisata, pirttkely dctiviembteix disbiy, deaitds ddidg 1110
to 1113 constitute a clocked inverter 1103. Each of the TFTs constituting

t he circthii fitasrdnbises @RS haoddrcorfe gadaty aldableadhd, hatte DOeH Qsedeinewkioegde, and
a drain electrode. However, the source region and the drain region 15
cannot bgrodi@s! i A Radv@dmbtriandiseh deditee (siBe TFTS Gad keviers tHut@ied 'tAdusand to
characteristic of the TFT. In ordinary CMOS circuits, one of the source and

drai n regivedsmilioh Eﬁcem aefangudah a Datriatori dnawesrpla@s)h@nﬁagalbyl ¢onitSlEHg ABarge SOUT CE
el ectrode, while the other at a higher potential is used as a drain

el ect r odgn edth 90 the@e:lsty héds SPATEE paRlediihg pixedi ons of the p-channel TFT
at a higher potential is used as a source electrode, while the other at a

| owepo pot ent i afechfiquksetblaimgatod pal Ifyﬁué’&l aiFee tHa08l Gecenily t hi@n d@svelob&d ivitiicipf t he
connection of TFTs in this specification, the source and drain el ectrodes

are 1 ef epdrigtisk FoRming dfildr dircRitsSG] £mtrae%nahés&%dr Qif%cﬁlkél%mdne&pﬁ‘s%g vely,

or as a second el ec%r ode and a first el ectrode, respectl vely, to avoid

conf usi ngﬁmﬁh%ﬁowq Qith ke RASion of pexeP RETELdnRuRfg piREIsC smt&chmthas be
described. In the follow ng description of the operation of TFTs,

conduct i Bg,eSEGHELUIER et QAR pChS of AidPRY RRINEGBIIBRUR i hkDid ’E:%w@b’ 2

consumption. Also, such display devices have become indispensable to display units for



application of a potential to the gate electrode is represented by "ON',
and a non-conducting state when the inpurity region channel is not forned
is represented by "OFF". Referring to Figs. 11A and 11B and Fig. |1C, which
is atimng chart, a clock signal (hereinafter referred to as "CK') and an
inverted clock signal (hereinafter referred to as 5 "CKB") are respectively
input to the TFTs 1107 and 1104. A start pulse (hereinafter referred to as
"SP") is input to the TFTs 110S and 1106. When CK is high level; CKB is | ow

level ; . Mill?gn%o?rtn%iicg\gtc!nﬁ}ﬁgis’wﬁl@'ﬁ; r'ha% f(B\H]% %ﬁﬁg%%)%oﬁ ﬁpg‘xc}e]a% Irﬁ)“g}](gtélﬂ%?d | ow

| evel is outpu Input to the 1nvert constitute e TFTs

1108 an ] 1 nver.t 1102 inverts the input |Iow | evel and outputs
hi gh |e38ﬁ4‘;ct9’ﬁ?“o%g% 1g%c§{i}ty§%rfs' node (SRout 1). Thereafter, CK |0 becones | ow
| evel and CKB.becones. hiagh |evel, ile . SP is hjigh I Then, a hol di ng
oper ation by %a{lﬁasfﬁgfa50@81386?%?%%1\(%@%9”{1 e Rverter @%)acﬁﬁuith‘g”@l dcked

inverter 1103.is perfqrne t putti.ng hi .l evel through the.output node
o hus eBRRRIe R s AR Rl TR R o S bl R
respectively,. and .the clocked inverter.1101 again perforns e i
opor 5t 1 SHCoESar AR Spdeef & il gRer b e Ao BB lh e hEh of Oin P has 15
al ready becone | ow | evel . Subs ent | en CK and. CKB, heco | ow | evel
Bnd” i T RIn et S Fissy YA b i Mg Aoperon Povris )R opesdt fed. Low
| evel output fromthe output node at this tine is held in th oop. fornmed
by ¢ he. Ak s S G5 ERE D Gaeedor AuBries S prbs Oy’ Bt hotist one
stage is thus perfaorned. In the next stage, the connections 20 wth respect
to CK aRBiPeidiasss of ftheBHE Egisicr drefhawa diEigo dbitat Fash csuiy fuming, g siagsve i s
performed according to the reversed polarity of the cl ock si?nal. The sane
oper at i 6pnstittedo B gfockeds venters Ad0t gng HaA0h aAndran {pvertert HOZc| Hgk 158 shays
alternately changed. Sanpling pul ses are thus output successively, as shown
in APg. datails ofathe Cievif sordrguratan.oNReerEing ¢ iFig. éil\%uTﬁPSb]éof‘ré‘PltlilQ?n‘é‘HlSWFech
resides in ILnitin?H$omer 3 consuned by the entire circuit. That is, a
cur r ent clockadsnstey L, BFRoheRandvhdle canstite g slocked ipyprier 5102t and(FFISALH) gh
|l evel to low level or fromlow level to high |level) occurs and no current
f1 ows whehl13 chmsgitwte s tlackediisvertai HO3i ned (al t hough in actuality a small |eak
current flows). The demand for display devices using liquid crystals or
sel f - | um nousEsheofethe ST consituting ribe ciagiitdhag thice lelachededey ehtspatentiodafa nobi | e
el ectroni c devices reduced in size and weight. However, it is difficult to
ef f ecti v®irge elecitode, aruea dauutlacttadei nHowoer, thé seurch regianpdralythel dvdin esgidmy
inmproving the yield, etc. It is naturally conceivable that the demand w ||
f ur tther cgmovbe digirihiyatedfremehdr @heribiecduse ofersstruatura chayagterppt gf die JpTay Indevi ces
at a reduced cost. A nethod of formng an active |ayer pattern, a wiring
pat t er nordédtacy CMOS pieauite rank 0 theGownce aslidreinapgiomst affthawchmineldU-T glauowbki ty of
phot omasks is ordinarily used as a nmethod of fabricating a driver circuit
on an i pstentil & usedring eourtreelentbie rwlile thaottéraa athigheg patteas isi wedado drairant
factor in determning the manufacturing cost, a manufacturing nethod using
a reduceldctrodebenlsof on@blfiliC sdui¢enghds dafiSregions dEahe paharmdh TFACAtU @ighbr dri ver
circuits. If driver circuits can be fornmed by using TFTs of only one of two
conduct pateiditjal isyies as b s@urce El8@rode,hbhilehtae otker ftra Ppwehpaieitial fsyR&d as nafagad of
being formed of CMOS circuits, part of the ion doping process can be
r emay edeid&rebdeh elnnheidedcripfiordérothe bk stionasT THTs fie thicgdcifiCitdn, @l sblrteisdid at es a
CMOS inverter (1) ordinarily used, and inverters (11) and (I111) fornmed by
ESi Ng Oftaih AEchDdE ar® el ta s h YirsO EleBiYodd Shd @ séohd eledirdd FrdspediiRly, Bvard er (11)
as a

second electrode and a first electrode, respectively, to avoid confusing them one with the other.
The operation of the circuit will be described. In the following description of the

operation of TFTs, a conducting state when a channel is formed between impurity regions by



TFT used as a load. The inverter (111) has a resistor used as a |oad. The
operation of each 20 inverter will be described. Fig. 9B shows the waveform
of a signal input to each inverter. The input signal anplitude is |ow

| evel / high level = VSS/VDD (VSS < VDD). It is assuned that VSS = 0 V The
operation of the circuit will be described. To describe the operation
sinply and explicitly, it is assuned here that the threshold voltages of
n-channel TFTs are equal to each 4 ot her and are.represented by V thN

across the Ll Rlrbdb is koiRestMEEC SN OOM" VoM aGRnQlondudting hannel
TFT is & }ngﬁl&edsﬂgmwg%wgt%ante va{ tfelsvaﬁeSP V\hgn a signal nsSgh aggshown

in Fig el Y6 thfhea i8 wheas syhepiot ential of the
i nput sﬁgaﬁe [%n tgﬁ%ﬁg?y}egﬁ) t eefl channefi lTF re901 |s}hCFF and t he N-channel

5 TFT 902 i swg\%ﬁ: fr}h%gtor u'l%A Q?d P{ﬁ §rﬁjtll"1 | 1720 whitd 195’?1%5 &aadea bl%cll Q?hdlevel

Conversel y, nput signal is 1ow level

p- channe] TFT 901 IS " q{,lg}f% | i(Ber&hRETE Trlgﬁnlé@&wafsl ng
potenti }’ ergipafiqy e lrfte?)u S:I& P%nﬁtagﬁ evlj CT(%:% %QI%Q o Th {eeroperatl on of the

i nvert e{;\vﬁgﬁl" us| ng(éwelsy %&%O %GHWIW7$QQW Q&estgﬁﬁﬁgé @eindktheferRect to

a case aedesy as shown In I's | hput. Vhen the input

S TR ST e
n
L L R PR N O T T

t put d |1 ed t I h f
o e e g 13 S S B e Y1 . ﬁfeh%‘é%ie?%‘n%ﬁ?ﬁﬁﬁek‘fﬂyy"of

the load TFT 903. 15 In the jnverte usi &3 to d, the
ON resi shaimeet low leveband uipisbigh %’1‘?1 gfﬁ’%gti‘ggg‘ﬁ[’“tflgdea( 0qu@ suf ??‘%&én y

smal l er than the resistance value of a | oa . St.0 1 nverter,

t her 6 orbecomgsdawt lneel iang (KB pegomes highrieyah ‘P’&Fefﬁ % tI’1‘§h hevgﬁ r#?%? 155156 is ON
and the potential at the output node is pull toward a evel

Wien t heoperation byimpaas of 3 l¢ F’é‘?ﬂe‘l’y thFHféveH%Hzﬁr?@ﬁmQ“Fﬁ*Oé%é ‘P%e”ékvns\i 28 the
potential at the output node is pulled down 20, t vvard a ngglé, eve¢

However ,petfhemel. | Ouspusingoitighhieyelsropgiede BRIPBIRARE i %%1?99“6‘?6 KB using

a TFT as a load and the inverter using a resistor as a | oad. 9 9D shows
t he wavehor heofnet high level and low level, respectively, and the clocked mverter 110 again

performs the write operation. Low level is thus output through the output node since SP has
‘15 already become low level. Subsequently, when CK and CKB become low level and high
level, respectively, the holding operation is again performed. Low level output from the
output node at this time is held in the loop formed by the inverter 1102 and the clocked
inverter 1103.
The operation of one stage is thus performed. In the next stage, the connections
20  with respect to CK and CKB are reversed and the same operation as described above is
performed according to the reversed polarity of the clock signal. The same operation is
repeated according to the polarity of the clock signal alternately changed. Sampling pulses
are thus output successively, as shown in Fig. 11C.

A feature of the CMOS circuit should be mentioned which resides in limiting power



output fromthe inverter using the TFT 903 as a | oad. Wen the output is
high I evel, the potential of the output is |lower than VDD by an anount

i ndi cated by 907. If in the load TFT 5 903 the term nal on the output
node side is a source while the term nal on the power supplyVDD side is a
drain, the potential at the gate electrode is VDD, since the gate el ectrode
and the drain region are connected to each other. The condition for

mai ntaining the load TFT in the ON state is (TFT 903 gate-source voltage >
VEN) . DREEy e BRild LAOEST ThaVE!a &keMHSH ohif 116, RBLERT, eipout put
node canc Eenfenc?easgﬁlr?s (VDD - \}tah(fii) .eK%at (?%s}t t%ne g]rgr@un%h@(a)é}]aﬁgé l(ralqual to
V t hN. . , i R6:194'§ 1S, | t J f t ut put
is hi ghggéltE Eg% ({}é%eﬁ%/ an amﬁ%ﬁvélﬁ)&f@ﬁ{tlég\{%&i S)Otg& %g%gﬁ%uﬁégangﬁl Otcﬂge@ati o of
the currgen I L. . T nd t he, n-channel, TET 904. To
bring thfng)suv?h%ﬁ{% ng)%% g%teiq%?j%i}sﬂgaf‘*e?gggﬂf %h y%%?%gléqgtagn%gée,aﬁicfl rrf"g ﬂr?évé)éssary to
sufficiently increase %he cyrrent cag)laci1

relative to thdt dglf]a’f%eorld(l)sﬁ’c?y GoIis
showi_ng the waveformof the output from.the inverter usi he resi stor 905
2ol ol PhapebeRiR AP S ihaRh opaeols FrefiE d5osh TeliBhen e 3t od by
909, dependi.ng.,on the ratio of the.resistance val of the | oad resistor
005 and TR ONReteE s ArEgyP o AR ialE A G piBtautae oo of SR diBBvor 1 he
above-descri bed. i nverter f d by. using only.o TET or only TFETs of one
ol a1 ¢ YRGS (6 0a oG hd? s de ity SPastiO st b e Ryt o
the anplitude of the input.sjgnal. SU Y OF THE | NVENTI In view of the
above- deBe¥ r%ﬁxprﬂmfé% hi dlﬁgfaglﬁto Syppiy isnlasadexices pAEMMSERRCSs to provide a
pul se output circuit which is formed by using only TFTs of one polarity,
whi ch can 20 AhBFErdPE IR Atiye deyerpatie SWWEBStPAHF P ECH B rRcHgBingeduced
nunber of manufacturing steps, and from which an output can be obtai ned

wi t H8ut cheqshEs and: etehing agingr alwslity gfi@hotamasks s irdinarilg gised @5 aumpthgd (dhe
output circuit. Conditions for ensuring that the anplitude of the output

si gnal Hagicatingog devenGiicuié agfan igsitlately e SIner e pwylar of maggfagiupng stophds Rnver t er
shown in (11) of Fig. 9A as an inverter using a 6 TFT as a |load wll be
di scusselgmimppt &ctorjin detesmindng thesmamifapturingogast, janmanyfactagpg meghed wsing dut put
signal potential becomes |low |level, a state in which the resistance between
power suphicsd vEea ol mepuipeturirmHeprs(iifieyl fos manyfagtere of driyergamgiiits. r &f driveve to
the resistance between power supply VDD and out put node (Qut) suffices for
bri ngi ngirtdis @othenformed o ushig TS paftondy ohgynbtwe gpiduciieitit Lypes |igs ethe @- VAS.
That is, maintaining an n-channel TFT 1001 in the OFF _ _ state during the
t i mg5perchanelbdrgnclannel tyfraimsehd FiHGeidddPmedof MO dircoits pasef thedby dopieg t he

out put signal potential becones high level, a state in which the absol ute
val ue ofprdchs cgmbercpmyed andtbé hiargleer of plidienasks brarieabduted. 1002 i s al ways hi gher
than V thN and the TFT 1001 is reliably maintained in the OFF state
suffices for FRgkPAdlludtmtepat @OSainvérter @F) ordisardyiupad; asd givattere {iphnd AITYDD.

That is, to neet a condition for making the high | evel of the output node
equal t dorxieDpyiubing oniydFds 98one podarityor yassing didy et BIFL | dthe ditvettbie(ID &bea

el ectrode of the n-channel TFT 1001 to a |evel higher than (VDD + V thN).
Accor di MFTtwed fea lphés eThe invaren (P has 4 heeisot aged, as allead. oIThe wpétatidrredatle i s
adopted. A capacitor 1003 is provi ded between the gate and the source of an
n- ckannélvekériwill®@ Uesctided.: i shown in Fig. 10B. Wien the n-channel TFT 1001
has a potential at the gate el ectrode such as to be in a floating state,

the potential FEp. 9Iehcws theltwaRefden bSaisrgaaleiaF@do Wi fvérk. | T Bp6esigal t he
potential at the output node, the potential at the gate el ectrode of the

n-c hannainﬁmlﬁae Q6 1dva1/higk [RaseUsHVDIHevEsasDmN afis sapaed thhvessawpl.i ng
t hrough the capacitor 1003. By using this effect, it is possible to

i ncrease the pgi&ietdtdh ofthelcitBuidwiiEbeLdeBsiive@deTddesthitR the @mﬂmlsiﬁﬁgamm 20
to a |l evel higher than VDD (nore accurately, higher than (VDD + thN)).

Thus, i txpIRitRORSS WsBmb@hés lthat i thREnIMPVERLERSF Abhahhe Ttk RH e¥A0 each
sufficiently close to VDD. A capacitor produced as a parasitic capacitance
bet ween the gate and the source of the TFT 1001 nmay be used as the

capacitor 1003 shown in Fig. 10B, or a capacitor portion may be actually
fabricated. If a capacitor portion is independently fabricated, a sinple

ty. of th - | TET 10 904
e e D R s e G2

7



manuf acturing process is preferably used in which two of an active |ayer
material, a gate material and a wwring nmaterial are used and an insulating
| ayer is interposed between them However, a capacitor portion may be
fabricated by using other materials. In a case where an active |ayer is
used, it is desirable to reduce the resistance of the active |layer, for
exanple, by 5 adding an inpurity to the material of the active |ayer.
Descri bed hereinafter is the structure of the present invention. A pulse

Out Pt Bl a8 SGRLIADADY § ERCAREE R ocl AR BRI b8 Bediolfoibge L1 1

transistors, firs I'nput $ecti ons, ection,

and a pg%/\géicﬁ%rgn%l,ﬁﬂgnrg?}epe%w%% S €.t QYL lu%i\ft%%i t is characterized in that:

10 the ansi stors are of the same conductivity type; a gate
el ectrode of e first transistor. i bectrical# ected to the first
si gnal input $€EP iaﬁf%nalasuf;ﬁ f”%?ho@'lnéBﬁ%g RIMPEHE ‘Iy?m’rné{ﬁ%firﬂ"grw?? the
electrically caonnected.to the CO signal i sectjion; 15 a second
el ect roH%teBtFalt‘ﬁéhef input signal g gerve{’] gheeIP' Wp?lcﬂﬁu§01ct§n<§%‘§@%%t e shepnek
el ectrode of the second transistor; a first electrode of the second
trandi st6F 902 iePdkt rhihe dpguitingnoieatiplery theoOutpe nofls isdowilgichl Gompygiscewbemn; a
second el ectrode of the second transistor is_electrically connected to the
si gnal #6 potanpiak ofgbe inpuhnsignal fdow leyebdhe pebangel TIHe 99hisrQN apd thei Nichbanniek
el ectrically connected to the first signal input section;, a first electrode
of the TRTHXO2iy@RBi sTherresudting potantiplca theyoutmm nedst is dighdeveh&ipdfdr suppl y; and
8 a second electrode of the third transistor is electrically connected to
t he signal ouTiubpessioniafnhe hvptdrd#) osingatTHI ascuiohd ackt aexti begdesariticdevigr esent
invention conprises first to third transistors, first to fourth signal
i nput sSegpdcdRSa cabe VIGRad sighdl Buth seshbwolin Fig. PB\eInpstupWhen taa thpansipnal iput
change circuit the pulse output circuit is characterized in that: the first
to thi r bt Fe@ASIhS hhgnyl FFPTO0R REOBRMETHeQOAUTET 903 i¥ opdtBEng in a saturated state.
As a result, the potential at the output node is pulled up toward a high level. On the other
hand, when the input signal is high level, the n-channel TFT 904 is ON. The potential at the
output node is pulled down toward a low level if the current capacity of the n-channel TFT
904 is sufficiently larger than the current capacity of the load TFT 903.
15 In the inverter (III) using a resistor as a load, the ON resistance of the n-channel TFT
906 is set to a value sufficiently smaller than the resistance value of a load resistor 905. In
this inverter, therefore, when the input signal is high level, the n-channel TFT 906 is ON and
the potential at the output node is pulled down toward a low level. When the input signal is
low level, the n-channel TFT 906 is OFF and the potential at the output node is pulled down
20  toward a high level.
However, there is a problem described below with each of the inverter using a TFT
as a load and the inverter using a resistor as a load. Fig. 9D shows the waveform of the

output from the inverter using the TFT 903 as a load. When the output is high level, the

potential of the output is lower than VDD by an amount indicated by 907. If in the load TFT



a gate electrode of the first transistor is electrically connected to the
first signal input section; a first electrode of the first transistor is

el ectrically connected to the input change 10 circuit; the input change
circuit is electrically connected to the second signal input section and to
the third signal input section; a second electrode of the first transistor
Is electrically connected to a gate el ectrode of the second transistor; 15
a first electrode of the second transistor is electrically connected to the

fourth sjgnal tehgﬂgltons@gt WO} nBieAREARG SLEE LA BLliDS ARRODG, LI ABBASt OF 1 °

el ectrically connecte t si gnal output section; a gate

the thi rehbT NSt SPln | fe RhERLA hEAL ﬁm%ggap%e £480, kil Jh% ki chbgnaladinput. 20

section; fIrSt el ectro ransistor is e

connect sg 4 { b6 POl HBRX o SPRODGIELE G A e 814 Ny

t ransi st erec COﬂﬂEC e SI gnal A
Phi ra o ranOhefis ST 87 g%tg-'s#‘ : o%tggg gﬁé'ﬁﬁ? npﬂierr‘eif@%iﬂ%e R IE Rt put
cirede ErRRPLaTE Pyt PR eReBed (R Vit TRLRs e EsPE a0t " he
ol oct 11 cary! BokieLy dap wﬁaﬁﬁeﬁg&%'u&%é, i s Gatid e ST ShEbroct  ode
g}c r E:Biet i zInS\t/S§ E? 23 Iarsntox(l)rqt mg‘lcate by 5(58(:% %d&g %getgé reagio to ttehc%rrerrlltpc%%ac(it?c%no ©

the load TFT 903 and the n-channel TFT 904. To bring the output potential sufficiently

close to VSS, it is necessary to sufficiently increase the current capacity of the n-channel TFT

10 904 relative to that of the load TFT 903. Similarly, referring to Fig. 9E showing the

waveform of the output from the inverter using the resistor 905 as a load, the potential of the

output is higher by an amount indicated by 909, depending on the ratio of the resistance value

of the load resistor 905 and the ON resistance of the n-channel TFT 906. That is, in use of

the above-described inverter formed by using only one TFT or only TFTs of one polarity, the

15 amplitude of the output signal is attenuated relative to the amplitude of the input signal.

SUMMARY OF THE INVENTION

In view of the above-described problem, an object of the present invention is to

provide a pulse output circuit which is formed by using only TFTS of one polarity, which can

20  therefore be fabricated at a low cost by performing a reduced number of manufacturing steps,

and from which an output can be obtained without being attenuated in amplitude, and a shift
register using the output circuit.

Conditions for ensuring that the amplitude of the output signal has a normal value of

low level/high level = VSS/VDD in the inverter shown in (II) of Fig. 9A as an inverter using a



the input change circuit is electrically connected to the second signal

i nput section 10 and to the third signal input section; a second el ectrode
of the first transistor is electrically connected to a gate el ectrode of
the second transistor; a first electrode of the second transistor is

el ectrically connected to the fourth signal input section; 15 a second

el ectrode of the second transistor is electrically connected to the signal
out put section; a gate electrode of the third transistor is electrically
connected to the first signal input section; a first electrode of the third
transi st ol p5adpadcyvil 'Ef'aplSSIusé"éinngéfﬁted’ %Glr‘f%es%b\%lsh%bm Vig. 20Aawber thed

el ectrode of the third transistor is electrically connected to the signal
out put s¥H GignalpRiAtiah dcamsstlowHavRber sfriecin Whirl thenregisngespeteent power
conduction is provided between the first electrode of the first transistor
and t he syeRiBNdSS pethariprhpede Cuex isowfliiratinemeBridatyd nthe yegistance dwtiviset ween
the first electrode of the first transistor and the third signal input
sect i on;pon@r supphid Wk and petpitinpde (OnBrsgEices fos Biringing thapetentiat oh thesowipw,
conduction is provi ded between the first electrode of the first transistor
and tdhe sigmal shfficignthl clbsepiot V8%t Thah isandintmniog au methamrel iTEFTpl0oV iid ek OEFween
the first electrode of the first transistor and the second signal input
sect i on.state Gurihgphd we periquiwhenian oedhinraet BT d00Pgis ON sulfiicepr esent i nventi on,
characterized in that the input change circuit has a fourth transistor, a
fifth transi sSecondly Whdrt the Sutpnasignah potentizd becomres highdleeel sa xthte isivgried thenput
section; each of the fourth transistor and the fifth transistor is of the
same corutlsadtte waluy of Yeezagssoutve vbitagstof ti@ r-hante! tTIFANKIOR tinaleays higher than V

thN and the TFT 1001 is reliably maintained in the OFF state suffices for making the potential
10 of the output signal equal to VDD. That is, to meet a condition for making the high level of
the output node equal to VDD, it is necessary to increase the potential at the gate electrode of
the n-channel TFT 1001 to a level higher than (VDD + V thN).
According to the present invention, therefore, the following measure is adopted. A
capacitor 1003 is provided between the gate and the source of an n-channel TFT 1001, as
15  shown in Fig. 10B. When the n-channel TFT 1001 has a potential at the gate electrode such
as to be in a floating state, the potential at the output node is increased. With the increase in
the potential at the output node, the potential at the gate electrode of the n-channel TFT 1001
is increased by the function of capacitive coupling through the capacitor 1003. By using this
effect, it is possible to increase the potential at the gate electrode of the n-channel TFT 1001
20 to a level higher than VDD (more accurately, higher than (VDD + V thN)). Thus, it is
possible to pull up the potential at the output node sufficiently close to VDD.
A capacitor produced as a parasitic capacitance between the gate and the source of
the TFT 1001 may be used as the capacitor 1003 shown in Fig. 10B, or a capacitor portion

may be actually fabricated. If a capacitor portion is independently fabricated, a simple



10 a gate electrode of the fourth transistor is electrically connected to
the fifth signal input section; a first electrode of the fourth transistor
is electrically connected to the second signal input section; a second
el ectrode of the fourth transistor is electrically connected to the first
15 electrode of the first transistor; a gate electrode of the fifth
transistor is electrically connected to the sixth signal input section; a
first electrode of the fifth transistor is electrically connected to the
third sbgna i nput sectj on, %g a s;con%,%lectrode of the fifth transistor
i s el ectTANUBCIUING DFAGESS: IS Prefgraphyeused i WhighdRor fchnr RAtive haver inpalqrial, i §F st o ;
when an i nput change signal is input to the fifth_sjgnal input section and
an i nvertadial aphie VErRh getegrerg usqdsand Ag ipsulaling fayes iscnfrrqsgth Astweamb thems ect i on,
the fourth transistor is set in a conducting state and the fifth transistor
i s set HPWEVEohEURERIPPHIPNIRAY RS, Tabyicated Py usipp ather Rateiyls-ar Intacags where ap nput
change signal is reversed and the polarit¥ of the inverted input change
si gnal iagtivedgysr dsewped.tihis degitablero rodypesihe resistange efthe petivg lawsh demaramplonly st at e
and the fifth transistor is set in a conducting state. A pul se out put
ci rchi t addieppwimryritntoftheemateralaf thejagentayedsn furt her conpri ses capaci-tor 5
means between the gate el ectrode and the first electrode of the second
transi st or or Dpwrifediereipaiteg is the gtiusturg ofdhe prasent eendioaond el ectrode of the
second transistor. According to a pulse output circuit of the present
i nvention, thé4 pHjFacitpwrcirgpiiriscardips e thcopiest rvenkancamprisgafiestdb gbird ode of
the second transistor and an active |ayer of the second transistor, or
bet ween transjstoraufiret to Alrirdagigrial mphiesgetionsza sigriahpytpet speitosr 4ndll a fasverswpply, hed gat e 10
el ectrode, and a wiring naterial.

the pulse output circuit is characterized in that:

10 the first to third transistors are of the same conductivity type;
a gate electrode of the first transistor is electrically connected to the first signal input
section;
a first electrode of the first transistor is electrically connected to the second signal
input section;
15 a second electrode of the first transistor is electrically connected to a gate electrode
of the second transistor;
a first electrode of the second transistor is electrically connected to the third signal
input section;
a second electrode of the second transistor is electrically connected to the signal
20  output section;
a gate electrode of the third transistor is electrically connected to the first signal input
section;
a first electrode of the third transistor is electrically connected to the power supply;

and



Enpl oyi ng a pul se output circuit of the present invention, there is
provided a shift register in which sanpling pul ses are successively out put
on the basis of first to fourth clock signals and a start pulse. A shift
regi ster according to the present invention is characterized in that: 1~
the shift register conprises first to fourth clock signal lines and a start
pulse input line; in the pulse output circuit formng the (4n-3) th stage
(n: a natural nunber, 1 s n), the first signal input section is

electrically connected to t i.rst clock sign | ine; the second signal
Chput | sect | on 4ot e Iifitisefiua ¥ shetEtly sritind SdbT TR SRR 1 20
n =1, or to the signal output section of the pulse output circuit formng
the (4n-f'"%h stage if n ~ 1; the third signal input section is
electrically connected to . the third clock signal line; in th ul se out put
circuit form rfyPPle P Syrcihagp Q4 ﬁ\ﬁ RIPSEEt YPRYIPRI CAHBISES E@Et“? S s
electrically connect?d tO.th second cl ock sigﬁal l.ine; 12 t he second
si gnal i FRgistoss &irst dnioueth siesalipput S59ins, A SigBlouEPYE SFCHPR: 2POYRRFUPBLY Pift 2sect | on
of the pulse output circuit formng the (4n-3) th stage; the third signa
i nput® sel@pyishanes carEbepd thypulse CHRHECRIY iSiharferized iR taticl ock si-gnal 1ine; in
the pulse output circuit formng the (4n-1) th stage, the first signa
i nput sect i on thetisst to|thigd Fransistqrsate ghihe s3mBYCIGUEEY t¥PEr d cl ock signal i ne;
t he second signal input section is electrically connected to the signal
out put sect i ort g3fe derarogeipsibe Sigyt prarsisterris eleetricadlyFopgpcteddo thefirstsigngl wpaige; t he
third signal input section is electrically connected to the first clock
signal |4ep@niin the pul se output circuit formng the 4n th stage, the first
signal input section is 10 electrically connected to the fourth clock
signal |ine; tah@rssdedrrde oif dheafirst trpusisterais ielegimicilly ednaeeted tmfheyinpuwmhergeed t o
t he signal output section

10 circuit;

the input change circuit is electrically connected to the second signal input section
and to the third signal input section;
a second electrode of the first transistor is electrically connected to a gate electrode
of the second transistor;
15 a first electrode of the second transistor is electrically connected to the fourth signal
input section;
a second electrode of the second transistor is electrically connected to the signal
output section;
a gate electrode of the third transistor is electrically connected to the first signal input
20  section;
a first electrode of the third transistor is electrically connected to the power supply;
and
a second electrode of the third transistor is electrically connected to the signal output

section.



of the pulse output circuit formng the (4n-1) th stage; the third signa

i nput section is electrically connected to the second cl ock signal |ine;
and 15 sanpling pul ses are successively output on the basis of first to
fourth clock signals and a start pulse. A shift register according to the
present invention is characterized in that: the shift regi ster conprises
first to fourth clock signal lines and a start pulse input line; 20 in the
pul se output circuit formng the (4n-3) th stage (n: a natural nunber, 1 s
n), the first,signa pu el c e first
cl ock signal Ti nugs +l11%uqscé%81?1 éor& tg th ﬁrtegesnkac vleg%onl g rsgf ?"rStaPl Blrd
connect p to the si

cect | on CAFITHe HEh 2°u<stttsp%“ta?m?l?‘éaftt°“f SR St Pt SedngE ahg o
13 the third si.gn s .electri.ca onnected to one of the
start pLﬂp%d]aH%ﬁftl%f’lt aé'dé edp‘tlsr? gﬂgﬂé‘i““dﬁtlﬁtﬁc{eé’é%Jt‘Pé‘ha?of the pul se out put
circuit forntn faurth signal input section is

electrically %‘ FFé&(t éHQt‘rBQ‘Sﬂﬂ%‘S?’t‘?l(]?gﬂecglaglﬁﬁo%qefjﬁ’t‘&ty YR%e, in the pul se out put
t f - t t t 5
Gl ecbri cally wonEketieed s QbR trbareBsmp el Rl SRS gnal

i nput section is electrically connected to the signal output section of the
pul se o&FﬁB@ circuit formng the (4n-3) th stage; the third signal input
section is electrically connected to one of the start pulse input |line and
the signal out PEt eLcs'e«t%o?f t5¢ ftrttéraﬁﬂﬁtgtemoﬂt‘:&eﬁallt.C%rtﬁc'tedftarttﬁ jpgut eengen- 1) th
stage; and 10 the fourth signal input section is electrically connected to
t he foufg¥ite] ock signal Line, in the pul se output circuit formng the
(4n-1) th stage, the first signal input section is electrically

connect ed-t o thednpuphchagge [cheydt §|eéq§:gtca y fennected to the second signal input section

put

10  and to the third signal input section;
a second electrode of the first transistor is electrically connected to a gate electrode
of the second transistor;
a first electrode of the second transistor is electrically connected to the fourth signal
input section;
15 a second electrode of the second transistor is electrically connected to the signal
output section;
a gate electrode of the third transistor is electrically connected to the first signal input
section;
a first electrode of the third transistor is electrically connected to the power supply;
20 a second electrode of the third transistor is electrically connected to the signal output
section;
when the input change circuit is in a first state, conduction is provided between the
first electrode of the first transistor and the second signal input section and no conduction is

provided between the first electrode of the first transistor and the third signal input section;

10



t he second signal input section is electrically connected to the signal-
out put section of the pulse output circuit formng the (4n-2) th stage; 15
the third signal input section is electrically connected to one of the
start pulse input Iine and the signal output section of the pul se output
circuit forming the 4n th stage; and the fourth signal input section is

electrically connected to the first clock signal line, in the pul se out put
circuit formng the 4n th stage, the first signal input section is
electrically connected to the fourth clock signal line; 20 the second

si gnal i fut section is el ectrically connected to the signal output section
of the pul se oyt circyit formn .the(%ﬂn-lg th stage; the tq%{d si gha
“nput sect; on A6k dpe PP Shaes STHIEE Bacptl sl BIMERETSR £e 4 R rRput
i ne and tge S| qgk t put section & the pul se output circuit faormng the
(ans1) e Spsnglatrami o iy iameyiog g the thirdsianaC i8Ryt S HIOnRg md Sppductipn i
connected tQ the second clock signal |ine, 14 and s ling pul ses are
successi RreYigedRatyeR tg%g{sh%le%@gf: 39 {Be fipst pragsisteg apd theSpeog g@galgp% §40Bnd a
start pul se. A pul se out,ut,circgjt according. to the present invention my
be “cdhst it ut ed® BHFS OpuGCiEcuit agerrdiag & thinrsesentBNeRion; ¢haartarizpd in thah e
n-channel type, or aonly of a transistQr whose conductivity %%ge is a
p- channe‘PP‘tth%“.ge,&"gW ks 3 foprtly frapsisiprepfifth Hapsstpry ity pigaal ipput pReEAR38A 2may be
constituted only of a transistor whose conductivity type is an n-channel
type, orsighpigndfinput 4CHARS st or whose conductivity type is a p-channel type.
10 BRI EF DESCRI PTI ON OF THE DRAWNGS | n the acconpanyi ng drawi ngs: Figs. |A
and 1B are di &aghenfshesioutih Hansistariand thefifihiteangistor is ofihg spype cayiduefivatygytesss out put
the first to third transistors;
10 a gate electrode of the fourth transistor is electrically connected to the fifth signal
input section;
a first electrode of the fourth transistor is electrically connected to the second signal
input section;
a second electrode of the fourth transistor is electrically connected to the first
15  electrode of the first transistor;
a gate electrode of the fifth transistor is electrically connected to the sixth signal
input section;
a first electrode of the fifth transistor is electrically connected to the third signal input
section;
20 a second electrode of the fifth transistor is electrically connected to the first electrode
of the first transistor;
when an input change signal is input to the fifth signal input section and an inverted

input change signal is input to the sixth signal input section, the fourth transistor is set in a

conducting state and the fifth transistor is set in a nonconducting state; and

11



circuit in accordance with the present invention; 1~ Fig. 2 is a timng
chart relating to drive of the shift register showmn in Figs. | A and 1B;
Figs. 3A and 3B are diagrans showi ng a shift register to which a scanning
direction changing function is added, and which represents an enbodi nent of
the present invention; Fig. 4 is a timng chart relating to drive of the
shift register shown in Figs. 3A and 20 3B; Fig. 5 is a diagramshow ng a
structure of a source signal line driver circuit in a display device

provi ded in accord nce, Wth_.the. present |nv ntion; and 6D
are di agrams sH5® Hg PRIAFLY OF st | “ﬁ”tcf;t}a%‘? £188% ‘ﬁcfﬂﬁm«?dozg'% ahf é\?@i”%ﬁ?f%? |

t he dlsplaé_%eV|ce ggOV|de in acg ordi? w th the Present |nvent|on

Fi gs Ed 1apY “’5‘ 853 BJPReds s LH@‘ YRIISIOF & 5t pd peRfopducting statfy es of
a NAND circui fer circuit and a sanpling switch in the display

devi ce pVIG ﬁhpﬂmﬁ%Ud?ﬂ%Hb%““FP%mﬁﬁ@wpresent i nvention; Fig. 8A through
8G are di agrams show ng exanpl es.of e|lectronjc devices to which 5 the
present inventd Bws%aﬁpﬁtep‘gb‘bﬁ?"&pmﬁodge PIgsent HveRtipR forkhes Campfises CapAs!@howi ng
structures of a conventional CMOS inverter and | oad-type inverters and the
- wavefr ngear behsst thingpto sleptRde apd the st dectiofh gf the Sﬁfr?@d tm@ﬂ%?rsbetweg!s 10A
and 10B are diagranms for explaining the principle of the pulse output 10
circuit ©¢sutpelepredsangd thehgeqndielsstrode qfshe seqomd trpngistomng 11C are di agr ans
showing a circuit configuration of a conventional shift register and a
timng chart; Adcgrdingojaspuise @hipyt Girenis R MEPSETH dNVEREaD: e ppprelipimeans gyt he

di spl ay device provided in accordance with the present invention,
be formed between the gate electrode of the second transistor and an active layer of the

second transistor, or between any two of an active layer material, a material forming the gate
10 electrode, and a wiring material.

Employing a pulse output circuit of the present invention, there is provided a shift
register in which sampling pulses are successively output on the basis of first to fourth clock
signals and a start pulse.

A shift register according to the present invention is characterized in that:

15 the shift register comprises first to fourth clock signal lines and a start pulse input
line;

in the pulse output circuit forming the (4n-3) th stage (n: a natural number, 1 < n), the
first signal input section is electrically connected to the first clock signal line;

the second signal input section is electrically connected to the start pulse input line if

20 n =1, or to the signal output section of the pulse output circuit forming the (4n-1) th stage if n
=1;

the third signal input section is electrically connected to the third clock signal line;

in the pulse output circuit forming the (4n-2) th stage, the first signal input section is

electrically connected to the second clock signal line;

12



15 Figs. 13A and 13B are diagranms showing a shift register fornmed by using
a pulse output circuit constituted of transistors of a conductivity type
different fromthat in enbodi mrent node of the present invention; Fig. 14 is
atimng chart relating to drive of the shift register shown in Figs. 13A
and 13B; 20 Fig. 15 is a diagram showi ng a TFT size and a capacitance val ue
in a test piece of a fabricated shift register; Fig. 16 is a diagram
showing the results of sinulation of the shift register showmn in Fig. 15;
and Fi gs. 17ﬁhggd 17B. are dia measur enent s of

r.ams_ show the results .of

the shiri 16 e Pgeond SishhCinply Bl PR SRRALAE LolBed FE b ony FRERNES
DESCRI PT THE PREF D IVENTS Fig. | A schematically shows a
shift r8b%@%e P#p%cggp%%gg@?&%% Y*&sent invention. 5 A block 100 in
the bl ock diagram of, Fig. | A represenfts.a pul se, ou t circuit which forns
one stage f org‘Sg]E‘HﬁW‘?athpﬁt LAY Bif CBGF%?JD“’T‘F\%C%Q&@Eg{?lr'g‘éﬂ‘?fgtstﬁﬂ?l Weicuits
are successively connected. tq forma Qkur lity of stages constituting the
shift registehl tg%B\’/WF Quipyticyculf igrmipg dheg PTls “P%%gesfhérf“%‘ﬁtﬁfbﬁl NPULSEGION|IN has
first to fourth clock signal lines and a start pulse input line. First to
fourbh elepikally epragcted teic thisd elpelysighablitgspect i vel y i nput fromthe first to
fourth clock 10 signal lines, and a start pulse (SP) is input fromthe
start pul se ihpgecont signaldnput seesios iy alsctiilyronaseddodhs tignal oytpuysactipe of t he
bl ock 100. A gate electrode of a TFT 101 and a gate el ectrode of a TFT 103
are confAbde pulse putputfgirewit fasmipgdhe (Adth $aget i on (CKA). The TFT 101 has an
i nput el ectrode connected to a second signal input section (In) and has an
out put el ect rtbeéhitdsignakinpy se¢sion ieclepsricallp Cenneeted o the figshelogisignadPneind t o one
end of an electrode 15 of a capacitor 104. The TFT 102 has an 'i nput
el ectrode coningb¢ eulst outgutt ¢ifoudt feimjng khei 4milnt stagsc thedirst( O] inpith sentidp it
el ectrode of the TFT 102, an output electrode of the TFT 103 and the ot her
end1of tleericalyaonnasted10 thedpwthodonkeignedirtep a si gnal out put section (Qut). An
i nput el ectrode of the TFT 103 is connected to a | owpotential power supply
(VSS). Wil e thheeand signal input tséxition dsrtledrientlytcompgteddé thehsignpt estpnt seciarent i on
is formed by

of the pulse output circuit forming the (4n-1) th stage;

the third signal input section is electrically connected to the second clock signal line;
and
15 sampling pulses are successively output on the basis of first to fourth clock signals
and a start pulse.
A shift register according to the present invention is characterized in that:
the shift register comprises first to fourth clock signal lines and a start pulse input
line;
20 in the pulse output circuit forming the (4n-3) th stage (n: a natural number, 1 < n),
the first signal input section is electrically connected to the first clock signal line;
the second signal input section is electrically connected to the start pulse input line if
n = 1, or to the signal output section of the pulse output circuit forming the (4n-1) th stage if n

=1;

13



20 using only n-channel TFTs, a simlar circuit may be forned by using only
p- channel TFTs. The clock signal input to the first signal input section
(CKA) and the clock signal input to the third signal input section (CKB)
are opposite in polarity to each other. The second cl ock signal has a phase
delay of 1/4 period fromthe first clock signal, and the third cl ock signa
further has a phase delay of 1/4 period fromthe second clock signal.
Further, 17 the fourth clock signal has a phase delay of 1/4 period from
the third clo hase del ay

of 112 per oot %?ﬁgtsr%a%*“Pl?t“%tfd&cl&egdaﬁ%%Y%)Eacc? $ Qe 5 @P@?Fa‘l“%‘?t a e
AR L dﬁ&Slﬁ’oLﬁ%’B‘t&%&%"ay P&P%gl&ﬁ?t%gra“? el e o) onnl

and is equal to S. bt ai ned versin 0 of the second
cl ock signal . ”i“’nt%f’ﬁg @ﬁa "'?%eﬁpglf @lﬂleﬁ%’i‘:ﬁ@ WP%%%&B%}MF“%%:‘) lﬁ%/ igral iaeh of
which is forned as fhomn inF % az? gﬂ#ch argﬁfucces |ver connect ed
to forma pl ur‘%lfqet%? sgrouPRL gyt %’H” &hﬁ -pUP SteetBGISheewdl fpput fectivhisut t o
the second signal input section (In) in the subsequent stage. In the first
stagd, afleqtrga ﬁyﬁﬂp§@‘?§)wﬁﬁﬁangoﬂﬁ%gE%Bﬁhd signal input section (In). 10
Referring to Table inthe (4n-3) th stage (n: a natural_ nunber 1 s n),
the first clodhke %@F@rrdaqlglr% “}I’r‘ibﬁﬁcu‘t“blst%trfqalfllé gorgiegiad o [he Siaak UKPYLSACORKA) and
the third clock signal is input to the third signal input section (CKB). In
t he (4n-af)the pplsgrougput circuitforming thei(4hanBestage; 1 s n), the second cl ock signa
is input to the first signal input section (CKA) and the fourth clock
signal is inputhe thisdsigaakinpytgeiogrinplectripally coaractedrio cay eBhe sfagt pule ipaH- 1) th
stage, the third clock 15 signal is input to the first signal input section
( CKA) arlihetane tifejsigsel @utpit gecsioy ahthe pylse eyt cireuit W@ntnauthnglgﬁaﬂtagenm section
(CKB). In the 4n th stage, the fourth clock signal is input to the first
si gndl i nput decfoidinsig@KMpubsedtiorhis elettrisallycdoprdeteditg Higlfourth ¢logh signablinche t hi rd
signal input section (CKB). Table 1 Si al in ut ortion CKASi nal in ut
ortion CKB4 nddthelpulst auprotircui formagths (4ral )Sketgd thd fiusksigial Zipghsegtierhisst a
aFirst clock si alThird clock si nal4n-2 th sta aSecond cl ock si nal Fourth
cl ock sielatarichiy tortnlacted & thd thinddlock eigkaldineal Fi rst cl ock si nal 4n th sta
aFourth clock si al Second clock si nal

the second signal input section is electrically connected to the signal output section

of the pulse output circuit forming the (4n-2) th stage;
15 the third signal input section is electrically connected to one of the start pulse input
line and the signal output section of the pulse output circuit forming the 4n th stage; and
the fourth signal input section is electrically connected to the first clock signal line,
in the pulse output circuit forming the 4n th stage, the first signal input section is
electrically connected to the fourth clock signal line;
20 the second signal input section is electrically connected to the signal output section
of the pulse output circuit forming the (4n-1) th stage;
the third signal input section is electrically connected to one of the start pulse input
line and the signal output section of the pulse output circuit forming the (4n+1) th stage; and

the fourth signal input section is electrically connected to the second clock signal line,
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20 18 That is, the shift register in this enbodi nent node of the
invention has a certain nunber of constitutional units each forned of a
portion including the pulse output circuits in four consecutive stages.
Even if the nunber of stages in which the pulse output circuits are
connected is smaller than four, the clock signals are input in the order in
accordance with 5 Table 1. The operation of the circuits will be described
with reference to the timng chart of Fig. 2. The description will be nade
by assurridng that the voltage anplitude of the clock signals and the start
pul se i §'% ow | evel / hi gh Level = VSS/ VDD, and that VSS < VDD. <1> In the
first-stage pulse output circuit, the first clock signal (CKI) i.s supplied
o the: 10-gaPEmBie Py Bt biSieinontu o) e GRS 36 Ferbitedeiign®s brel Lo
turn on the TFTs1 10l and 103. At this stage, since no start pulse (SP) has
been i nPkE SAH ot ential at the gate el ectrode of the TFT 102 is | ow | evel
and the potential at the signal output section (Qut) is settled at |ow

| evel . <2> %Haée %‘ltﬁlfttc“ﬁﬂfg Ofiglﬂ)toittfm'fseFtr’BYﬁ"f‘é%mé;’ gnarmstitsdionted on (1 n)
t hereafter becones 15 hi%h | evel , the pot?nti al at the gafe el ectrode of

t he STETUAREBLOr SVhase /ORIty YRIDE 20 \P-4RRgel 1t3per ot LY Q414 HAPSIUPTHIVAPHed in a
floating state. The TFT 102 is thus turned on. At this point, however, the
third cPagwetyityfpe iy TrRshenngidyee-t o the signal input section (CKB) is |ow

| evel and the potential at the signal out put section (Qut) is not changed.
<3> Subsequerft [shift fegister jaceqrdiag de Khe pepsent ipcortign FeY direcorsifttededy of @ turn
off the TFTs 20 101 and 103. Sinultaneously, the third clock signal (CK3)
becomestréisigier [vekase  confyetizity KgpeTsTan mchapnsl dynce £8yonbeof a tppredorowhosehe
potential at the signal output section (Qut) is increased. The potential at
t he gat@ndiatigity we ivF PchannglRypel02, which is maintained in the floating
state at (VDD - V thN) since the TFT 101 has been turned on, is further

i ncteased from (VDD - VthN) to a |level higher than (VDD + V thN) by the
function of the capacitor 19 104, as the potential at the signal output
section (Qut) is increBRE Fhe R B 1 heWnNoenti al at the signal

out put section (Qut) becones high level, it is equal to VDD. <4> The start
pul se (SP) t hethehecmmeeyingwravengst . Subsequently, when the first clock
signal (CKlI) again beconmes high level, the TFTs 101 and 103 are turned on,
t he potenti alFigt 1Aked jAte digahs doeing a thifercgisEr idRed by osiesa pawe depel , and
the T'"FT 102 is thus turned off. Because the TFT 103 is turned on, the

pot ent i @idcuiain 4cherdsncgvath thelprosnt meeitioan (Out) becones | ow | evel .

15 Fig. 2 is a timing chart relating to drive of the shift register shown in Figs. 1A and
1B;
Figs. 3A and 3B are diagrams showing a shift register to which a scanning direction
changing function is added, and which represents an embodiment of the present invention;
Fig. 4 is a timing chart relating to drive of the shift register shown in Figs. 3A and
20 3B;
Fig. 5 is a diagram showing a structure of a source signal line driver circuit in a
display device provided in accordance with the present invention;
Figs. 6A, 6B, 6C, and 6D are diagrams showing details of a circuit structure of a

level shifter in the display device provided in accordance with the present invention;
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The circuits in the first to final stages successively operate as described
above to output sanpling pul ses. The shift register forned by using the
pul se output circuit of the 10 present invention is formed only of TFTs of
one conductivity type but can output pulses of a normal anplitude by

avoi ding attenuation of the anplitude of the output pulses due to the
threshol d value of the TFTs. Even during the period during which no
sanpling pulse is output fromeach stage, the TFT 103 is turned on each

time the cl ock;si [ i gnal,.d - ' me

i gh | ovel, ¢ hEreny BTG it ARbARE ARk P RGE HpRuGEE NIBHTET o
t | I : ' - L ON LS 1§ f . I time.

Ther of or Bt it LML LY R AT IR, Ales d9RE oo B ol Ve
| ow dri vi.@qg(l/c ;tr)r%ge%?ﬂl% aic: 9-» @ gate signal line driver circuit. Enbodi nents
sen ’

of the pr rmvention’w Il be described bel ow. (Enbodinent 1) 20 Fig. 3A
h | f hi f.t i st d.i h a. t hat
scanni ng di r ebt Bt PIRVEY BO° PHERR ShOYOE daiariey o YRaroRin 4 Frlg ¥

descri bed abovte. in. the descri.g%i on of the enbodi rent node of the present
i nvefit i OFF PIESSRYIDRTHON CULPSIPRICS: t hi s enbodi ment uses additional input _

signals: an ipput_change sjgnal ..(LR) and an inverted i nput cha i.gna
(RO "ot nert hEw: S oBRER VP AR, dteiehs g slirores SEi o rodosal SRy T"3n
shows details of the configuration of the pul se output .circujt.

cor r o paATHgRdoBHEPS RS a1 duvearmy o R GeR OSBY Tl Blatingio thhe
portion of the pulse output circuit constituted by TFTs 301 to 303 and a
capaci t 8¥Ve88% i s the sane as the circuit shown in Fig. 1B, and the pul se
output circuit of this enbodi nent has an input change circuit 310
constituted b§igs WAwRd dABrase fisgrasts tPErEplainmeathe PRDGPIe-Olf the tpHIsg iyt i nput
section, and a sixth signal input section. Each of output electrodes of
TFT40305irgPI3reriesent BHeE®Red to an i nput el ectrode of TFT 301. TFT 305 has
an input electrode connected to a second signal input section (InL) and has
a gate el ectrbige &lacidiB.cand \M1eopsedingrdms oshowiner pf ¢ifculli epndiguiatiputofsect i on
(L). TFT 306 10 has an input el ectrode connected to a third signal input
sect i onc¢rnveRjonahthifyzegistergad a tiglisgehatide el ectrically connected to the sixth
signal input section (R). Input change signal (LR) is input to the fifth
si gnal input Eigctd s diagramshowiag the\eatitecgpeangnet of thadiselayidgniad ploRidediis i nput
to the sixth signal input section (R). Each of LR and RL exclusively has a
hi gh | eealordanceawitipthelpeasedt inventier;at i on to each other. Correspondingly, the

i nput change circuit 310 in this enbodi nent 15 changes between two states
desabi bed bel Bigs. 1BA aiid ¥3B wieediagring slitbwihg arsbifthiegistel éaraled daydusingna pelsel |
respectively, TFT 30Sis turned on and TFT 306 is turned off. A sanpling
pul se suomplt edcfir @omdtihged rof ceatisisgrs ol gee coiduotigly type difecand fsorgnthht imput
section (InL) is thus applied to the input electrode of TFT 301. Secondly,
when LReabeliltbntan@lel ofthel preseht iaviabtibm;gh | evel , respectively, TFT 305 is
turned off 20 and TFT 306 is turned on. A sanpling pul se supplied fromthe
precedi ng st agg. 1isauiing bieart felatidg &i diivalof thephift sgister shtow(l inRigsi $3A hnb
applied to the input electrode of TFT 301. In the shift register shown in
Fig. 3A13Banpling pul ses are output in the order of the

20 Fig. 15 is a diagram showing a TFT size and a capacitance value in a test piece of a
fabricated shift register;
Fig. 16 is a diagram showing the results of simulation of the shift register shown in
Fig. 15; and

Figs. 17A and 17B are diagrams showing the results of measurements of the shift
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first stage, the second stage, ~~~, and the final stage when LR and RL are
high I evel and | ow | evel, respectively, and sanpling pulses are output in
the order of the final stage, ~~~, the 21 second stage, and the first
stage when LR and RL are |ow | evel and high | evel, respectively. To change
the scanning direction, it is necessary to change timng of inputting of
the clock signals. The timng shown in the timng chart of Fig. 2 is for
scanning in the normal direction. The timng chart of Fig. 4 shows timng
for scanning. in the reverse directio 5 The cln~k signals are input in the
or der rer\?“%lls%&a%t%at“ty%%tfncgﬁg\%Shlorvlmlff’gfg' 35 That is, the third clock signal is
input with a 1/4 period delay fromthe fourth clock signal, the second
clock signal is input with a 1/4 period delay fromthe third cl ock signal,

and the first clock , 5 4 del ay o t he second cl ock
signal. The start pgiggﬁ?#&??q@f.iugﬁga geter 11t ed- uef i ng upon the

nb f st f d by t | sy tput ci its, din 10 th hi ft
rurber of o295 NOLRES Bl U6, RULRS LB LG ubIEG LIS T L,
| | se.i [ ith..ln.th I f the timpr h in Fig.
R A R

the end pulse output circuit, and the second clock signal is input to the
si gnal Y86t o8 QUIRVEE( CRETPIREERMS MRty PREse pRpHL LifsHits gFe spearssiyplyy
device fabricated by usi nﬁ&onl y TFTs .of one Sﬁpl arity will_ be described.
Fig. 12 Go8neeteditademaht BRFRIIRPT Hages FonsHBWNE Hret

y . be
Ht egister shawrsig  Eig: IdeyiTds. A
source si gfnal line driver circuit 1201, a gate signal |ine driver circuit
1202, artilbregisies shoyeyiniFig 1fos fisst to fogrhrslack vigeal Jings apd gistart pudsehnmsk Hee- on a
substrate 1200. A section of the pixel portion 20 1203 shown in a frame
1210 i ndiishtocd@uisy cloglesignms €K1 to{dk4) areyespsghinetit inpyrfrom theifisy to frurthickesk. The
exanpl e of the pixel shown in Fig. 12 is a pixel of a liquid crystal
di spllay stnal lines, 2oN/acrRIt pdsst(P) is dfputisern thsisfast pulss ipmit fisg-med by using one TFT
in the pixel (hereinafter referred to as "pixel TFT") when charge is
appl i ed to on&igllBshewsltheafetailné cir¢udfisirdctoreyafttizd bldehy1®e. ASgdtgeladterde of ack
signals, a start pulse, etc.) for driving the source signal line driver
ci rcui t TROW012@d a gatectlachredeyeftacTIST Hidadre fanmectel} to\adirstsignglinput 5S2@RN{CEA).
externally supplied via a flexible printed circuit (FPC) 1204. The
subst r athe &I 1J Hahen ipuedleciiede eomtedtérttodrsectad signaldoput seatimy (lgambmsfaact ur ed
in accordance with a known nethod, for exanple, as disclosed in U S Patent
S, 889, 2%itpus slaechdd conneley amnthe ghte alectralesod thei TFT K208 i dleentl of an lsttaidei ze a
sem conductor filmfor an active layer of the TFTs by utilizing a netal
el emant dof arcapic@otldfng TheyFFRN02 had arotmpad ¢lémiodd cadneeted knownirdreighadsputan be
used for crystallization. Such a nmethod of using the netal elenent is
di scl oseetich@CK®y.anpuh eutputelédtiBde bxhe TFT 3041 0880t élsgtodel of the PFTaIDG agd al .
The entire disclosures of these U S. patents S, 889,291 and S, 643, 826 are
i ncor portké etlen@idedfnhdyapiéitar dDeaen®aneckddgdo aSignal eutputagetm(GROW Ag ihpie entire
structure of the source signal line driver circuit 1201 in the display
devi ce sfeWbdd of tht UFT 103 is Togncary icLlosi-ghettial power Sipplye(vSS)r cui t has a cl ock
signal level shifter S01, a start pulse level shifter S02, a pul se out put

circuits SO03 eIkt thé @irtlfin this embodiment mode of the present invention is formed by
20  using only n-channel TFTs, a similar circuit may be formed by using only p-channel TFTs.

The clock signal input to the first signal input section (CKA) and the clock signal

input to the third signal input section (CKB) are opposite in polarity to each other. The

second clock signal has a phase delay of 1/4 period from the first clock signal, and the third

clock signal further has a phase delay of 1/4 period from the second clock signal. Further,
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a shift register, a NAND circuit S04, a buffer SOS, and a sanpling switch
506. The signals 15 externally supplied are first to fourth clock signals
(CK1 to CK4), a start pulse (SP), an input change signal (LR), an inverted
i nput change signal (RL), and anal og video signals (Video 1 to Video 12).
The first to fourth clock signals (CKI to CK4) and the start pul se {SP)
undergo anplitude conversion in the level shifter imedi ately after being
external Iy supplied as Iom#voltage anpl i tude signals These signals are

t hus Conmer('guer&l c'l(Fc Os[x h aggas a ﬁagggel?]ya?fa’{m Hgno(u]cp Fro ﬁur%i ctl(g:kbs?gnﬁﬂp"i&a?t Q the

driver cit 8 sour S S|g e e i 'SB1 ay

devi ce o his enbodl nal.s, corres Ive ource

si gnal i{grd CtJOCksSI'% an 8ﬁs dengﬁlﬁé) . %/Pr t€ p@ﬂ‘g(gsé%ﬂ M “&’ t%ch 506
by neans of n ul se t. fr t ul.se output .circuit rnlng
one stage’ ’lgﬁﬁt‘?ﬁféang t?)? “B@rﬁl'@t B géf’ fggi] sgf]ff)‘\/\g("fkhﬂg u%f%‘?ﬁy F cI ock
signal |evel ter C nal 23 | evel shjfter 501, clock
o1 ohal s OPJOUREL bivd pBRA ey of Hf?e%eé Sttt easFé"“;S‘a‘il?Cé‘cF‘%’Eki“‘Jaﬁch@%éo

and CK4) ,and undergo Jltude conver si on al r of one-input - type Ievel
shi f ther sS‘%PE%tH@‘QE‘{ %‘é’r‘“’é{? 1og thepolarily,0 ‘F’n%‘?‘o’(‘i‘ﬂ %‘t%@@ and outputs fremthe
| evel shifter C|r its are used as inverted inputs t | I owi ng buffer
stages (Stage®th éfbépggsterg@gg@u% OUPRECIEEHES 53(05(95 W(]J"‘FC?’t‘ﬁ oraep@aglgovgh@m in
Fig. 6A wl| be described. Three power supply potentials VSS, VDDl, and
VDD2 ar FigsH¥ andpdich 358 susressively %ﬂﬂée‘it‘?ﬁ’ g form 3PIYsAldly jof stagrssanonspy pulsey/ppp

In this enbodinment, VSS = 0[V], VDDl = 5[V], and VDD2= 16(V]. Each of TFTs
601, 60FTOMBORE Stagrds GEt SHBawrCPH Higggl meAt segtiqpr (I iy Jushescguang Stags ude thee.
However, these TFTs may alternatively be provided in a single gate

st r uct urfisigitagers garhvlsd igannst loghesecord signal wavi ssgian{iBe or nore gate

el ectrodes. The nunber of gates is not particularly limted wth respect to
t he Bt her TFTRefdringto Tabbek, ki theédn-3)aKI sfaghdni mgataral awpbért,uldes rof the firgw

| evel /high level = VSS/VDDL is input froma signal input section (CKinl).
When CKlclock skgnghis|inpuelto the dict stghal iAW sé0Rn 46K AGend the tion clo¢kesigiod éninputl  at

the gate electrode of TFT 603 is low level, and TFT 603 is |:i OFF. The ON
r esi st anoeheothird Gign@lOAputsecion (CEBa sinfthé Gined)tth ytagnénl: b ne@kal@umbératli ¥@),- t 0
that of TFT 601 in the design stage. Therefore, a |ow | evel appears at node
a. Wen tixKbkecpsd tlovk kigualis inpatcte thé fifFE Fign@lOifpetrsdet®DA GKA )RR thes foutthalockhe
potential at the gate electrode of TFT 603 is pulled up toward VDD2 through
TFT 601 sigmel mtinpuy ta the shishdigmahinpdt st@ine(CKenlt the (o1 )ethisiagt, thethidesockqual to
(vDD2 - V thN), TFT 601 is turned off and the gate el ectrode of 20 TFT 603
i s fisoatsighal iFdpub @3thie firétisipnal inpntadction (KA ) ahé thepdiretndockl sigaial isooieut 2o ths pul | ed
up toward VDD2. Wth the increase in the potential at node a, the potenti al
at the ghir@sighsidhpurdectioh (CKB).60M the 4i fite sthep alid fogrts chicke sigaalpsl lidpad tauhe by t he
function of capacitor 605 to a | evel higher than VDD2. The potential at the
gat e el et qigial dipull bektioh) JCK ) tahidi sheskiist albcky sighaVDhput 6o thie Mhird signaihiaputt he

hi gh | evel appearing at node a becones equal to VDD2. As a 24 result, the
| ow | evekctidh (@RBE)uUt put si gnal becomes equal to VSS and the high | evel of

t he out put signal becones equal to VDD2, thus conpleting anplitude

conversimble IOn the other hand, third clock signal (CK3) also havi ng t he
an‘p| i t ude_\SS /DBl -i-s—i npuf froma csianal i AP t secti-on /("I( N2 The

one-i nput-tvne level shifter S}&%‘dﬂ?%ﬁ%&(ﬂﬁ@ﬂ) U@MEPW%W @¢)ﬁnr\ac| tor
610 opmﬁ‘:@«liﬂsﬁﬁgﬁhp sanme mﬁﬁ‘#ﬂmoqmﬂahpqrrl hprseﬁmﬂﬁéoqk(igﬂé]rfnrm
anpl i t yde-TBsiagesi on, t her efhVirsnelosksienalg t hr ough Ftideclqck signali gnal _hayi ng an
anpl i t yde-th s¥@s - VDD2. The Setondalockgigesir i ng at| Fewdb clecksignalne pol affity
opposi t|entlothtskege  of t he i npufhigktlockasignal he si gnalFimpgecksigml at node (3 has
t he pol|ahnithytagpposi t e to t haFowth dlbek signpit CK3. [1Skcomd didok signakel shiffer
used irn the display device of..this enbodinent, bluf.f er stages (Stages{2 to
sh

4) are |provided as stages follow ng the |evel ifter circuits (Stage 1) in

consideration for the load with respect to the anplitude-converted pul se.
The %nverter circuit form ng each buffer stage is of a two input type
requiring an input signal and an inverted signal of the input signal. The
two-input-type inverter circuit is usgd for the purpose of



15 reduci ng power consunption. In the above-described |evel shifter
circuit, a -shoot-through current flows through TFTs 601 and 602 between
VSS and VDD2 when TFT 602 is ON. The two-input-type inverter is used to
prevent the shoot-through current fromflow ng during operation. In the
inverter circuits in Stage 2 shown in Fig. 6A, the signal supplied to the
gate 20 electrode of TFT 611 and the signal supplied to the gate el ectrode
of TFT 612 are opposite in polarity to each other. Therefore, by utilizing
the fornms of CKI and CK3 opposite .in polarity to each other, the out put
signal appearingt & Hotfelt a{ggﬁﬁr trh@isoTRbndiment ghpde Ogﬁ]beeé{’rvf“ﬁtjmattas HfotfEla(™ ar e
used as an input and an inverted input to the ‘[FTS. The operation of the

i nver t er NRGeE 9f FAnsiijufipna anpipeacrferagd of aopinaiatraRe BF PYlse oBPUL HEFUBSID  t o
inverter circuits in Stage 2,.i.e., the inverter, circuit forned of TFTs 611
to 614 afeyr exnseritiveptagiss, EyFn if threnwnbse pf Hagss inTwhich thearulse it gircuits aeeui t
operates in the sane manner. \Wen the signal supplied to the gate el ectrode
of TFT efopngaedhisgimalley, gan fqyrythsiglogkssignalsagie innye ih eedidsrap ageorganse gthe

el ectrode of TFT 613 is pulled up toward VDD2. When the 5 potential becones
equal’ toTqd2 - V thN), TFT 611 is turned off and the gate el ect+ode of
TFT 613 is floated. On the other hand, since the signal supplied to the
gat e el ect r odéegiperprigg ofthe cinquitsowidl hesdeseripefl et refeganet tothe TRTRE ehart ofnd 614
is OFF. Since the potential at the gate electrode of TFT 613 has been

pul | ed uPigtd (TRDEscripyioniw)l, beTAgdesty3assem Ol thatdhe weltage mplifudé ofithernddelk vy i s
pulled up toward VDD2. As in the operation of the above-described 10 | evel
shi fter sgmatstant thesitarhpul$eds lave legeldugh Invel ReV§VERY b thattVSfod&DP. t he
potential at the gate electrode of TFT 613 in the floating state is pulled
up by t hel>f undt itlenfinsf-stageepudsep@acput eircid She Grsaclbevagnahi(GRb is tshptie¥BDthe The
potential at the gate electrode of TFT 613 is thus set above (VDD2 + V

t hN) 10 sogdtdhétctiddes &fi thd TFEy 801 adplda rand Yecinen bigh lgvebecomes teeUiaTs 1@ adD2.

When the signal supplied to the gate electrode of TFT 611 is low | evel, TFT
611 i s 1E30FAL this gheel sivied nd sars pydd (SEPhdsdethimpgathe petestidl notie gatotledirdde 612
and 614, arid each of TFTs 612 and 614 is ON. Consequently, the potenti al
at the osfttee EFECO2 RUew Wvelldnd thelgbtérial f\thd signal oupd sédiien (Owy) Isswtekd agipear s at
node y. A pulse is also output to node b by the sane operation. The pul se
out put tiypugh node b is opposite in polarity to the pul se appearing at
node y. 20 The sane operation is perforned in each of Stages 3 and 4 to
finally et putwpdd $8srt palss i(GPhp@UEd! theSgial BPGt deSona() thékaftdribgeond Shows
a state of clock signal anplitude conversion. The anplitude of the input
signgd iigh RVEI @¥pblehiigl Rt IHR\sate cfecdSS HIRLTED 104 S indeaddttho (AP lthT e Of
the output signal is lowlevel/high level = VSS/VDD2 (0 V/16 V). 26

be thereafter maintained in a floating state. The TFT 102 is thus turned on. At this point,

however, the third clock signal (CK3) input to the signal input section (CKB) is low level and

the potential at the signal output section (Out) is not changed.

<3> Subsequently, the first clock signal (CK1) becomes low level to turn off the TFTs
20 101 and 103. Simultaneously, the third clock signal (CK3) becomes high level. Since the

TFT 102 has already been turned on, the potential at the signal output section (Out) is

increased. The potential at the gate electrode of the TFT 102, which is maintained in the

floating state at (VDD - V thN) since the TFT 101 has been turned on, is further increased

from (VDD - V thN) to a level higher than (VDD + V thN) by the function of the capacitor
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Fig. 6Cillustrates the start pulse (SP) level shifter. The start pulse is
used without an inverted signal of it. Therefore, an output froma
one-input-type level shifter circuit (Stage 1) is input to a one-input-type
inverter circuit (Stage 2). Qutputs from Stage 1 and Stage 2 are used in a
two-input-type inverter circuit (Stage 3). The operation of the

onei nput-type level shifter circuit is the sane as that in the case of
processing the clock signal. The one-input-type inverter circuit operates
in the sanme manner as the one- ut-type | evel shifter circuit with respect
to proces¥i Ay ‘ﬂ“h@‘@tﬁ é‘x@‘@ L%‘Bp‘ﬂtrﬁ?a Quil i dngrasere Theptieresivgrarhe s | ow
| evel / hi gh IeveI VSS/VDD2 and no _anplitude conversion is performned

bet ween B! aél‘ﬂf %&nabceﬂtplﬁ&r%@g (Owee@%wgbthvsh itfipequehi@s¥EPRi rcuits wil |

not be repeated. 10 Fig. 6D shows a state of start pul se anplitude

conver si . THAC HHAS P‘ilﬁFd(egPéfthft%%fCPWE%{O“é leyplal Sphsequsptly,ewian the st dockl =
VSS/VDDL (0 V/I5 V) and the anplitude of the output signal is Iow |evel/high
| evel = sis) (@D agaimpeegney) high levely thetTHds d0band HE ap hirReds oyl potgtigl at7 A
illustrates the two-input-type NAND circuit. The structure of the NAND
circuit the gaterldchpds of thiaak 10& h@omnélq“n;ﬁml, ey e TRl d@2 s G dwned offhe
difference resides only in 15 that a two-input signal input section is

pr ovi dedBdcausglthe EFET108 Haturhed emhdheopaienitiahaft the sigagltautpug iseatigh t(Qufbpeord2 and
703 are provided in series with each other, and TFTs 705 and 706 are al so
provi dedowdewskri es with each other. Wen high level is input to each of
signal input sections (Inl) and (I1n2), each of TFTs 702, 703, 705, and 706,
i s turned on, Thheipdtsemt thalfirsitto tfinel sfages setaessivetyd epavite BF HedBibe@ @bdrecones | ow
| evel, and TFT 704 is thus turned off. As a result, |lowlevel appears at a
si gnal outputikasgityg mrise§. OuThe shitheepidteviotmadeby ising thpuytuldecouott leirowit oficheof t he
signal input sections (In 1) and (In2), conduction is not provided between
t he wat erakemGhvantion of fofhdd dilg oAMBETP e conduplivityi$he Butctah lbetppopEisdsiodla at t he
gate electrode of TFT 704 is therefore pulled up toward VDD2 to turn on TFT
704. Furdofeil, aniplitudeobeaddidihg iaSenuatoreatthe ainplimdt of e titphgiulsehidae (ovibe + 27

V thN) by the function of capacitor 707, so that high |evel corresponding

t 0 pot enhicglold/ihide @P IGATETAL Bvbe datigh te muibd Wirif® Sthichnnd QthplingFpdse 6B shows
the structure of the buffer circuit constituted by a one-input-type

i nver t erougjut &dint edchrlsage, thg TETA 0B WO tuirktd Wn- dayip 6imie INEEIOEX sighdl Gaphut SroSihages 2
to 4). The operation 5 of each of one-input-type and two-input-type

i nver t ersigabll fght Sectién (O ?Qﬁ&)r@&s fifialevel) thdiébyl RBhg SHY §ib@il AgREstdiRE above.
The descrlptlon for it w not be repeated. Fig. 7C shows the structure

of the g ng pdichti@Wat G 16veS aMBel S1ghdP WuRt issctibRAY tnot Hoat8 of aSicdpatmd. nput
section (25) to sinultaneously control twelve TFTs 731 arranged in parall el

Wi th eachheREdE the ﬁnﬁlrégasté/ﬂ @R ﬁgeanﬁlh%uameofsd%mphﬁdvag 1dv¢namm$ keqidneges (1)
to (12) of 10 the twelve TFTs 731 to wite the potentials of "the vi deo

si gnal s ¢t fhe ol ife diPakcdid Nes when a sanpling pulse is input. The
inverter circuit and the IeveI shifter circuit in the circuits constituting

the driver ci Eﬁ.}&g%ﬁegfs c?tf s%ﬁ’c'1R\Venﬂ§xY{avﬁlebleeerfiS¥:§bélH®0d' ment may be the

sanme as those e specification of the invention filed in
JapanequBgf,(ﬁg,temA@pl icati on No. 200l -133431 by the '1~ inventors of the
present "application. The driver circuits constituting the entire display

devige incl ud&;&g 3tAh§ho%sX§l e%ﬂlg QF a shift register arranged in such a manner that a

scanning direction inverting function is added to the shift register described above in the
description of the embodiment mode of the present invention. The shift register of this
embodiment uses additional input signals: an input change signal (LR) and an inverted input

change signal (RL) other than those used in the circuit shown in Fig. 1A.
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in this enbodi nent are fabricated by using only TFTs (e.g., n-channel TFTs)
of one polarity which is the sane as the polarity of the pixel TFTs.
Therefore, the ion doping process for inparting p-type conductivity to a
sem conductor |ayer can be renoved. This contributes to 20 a reduction in
manuf acturing cost and to an inprovenent in yield. Wile the TFTs
constituting the display device of this enbodi nent are n-channel TFTs,
driver circuits and pixel TFTs may be forned by using only p-channel TFTs

according to Fg%ﬁ SRR e iV Mhd Q&flfg{xdaué%ﬂth@ 58@%%{3&&%09?% of@ing" 0C€SS

to be reaned process for 1 con Vit

sem condug t%éeq?és%sw@d%& a biBS 5)(508 : (ﬁ X %rhdn (%f%§c Rvillgeo B &gcdcnrc]:gltt only

to I|qU|d cr deV|ces G an con tor devi ces
if the sem fabrtc nte . iver
ci rou t SSRUGTRHETTE ST TR A Rl S5 Gy R LRI B3P
pr esent entjon an odi nts of, nt _invention
Exanp e phise 8}*?&%%%1‘?9@%6&1%? 5 g ﬁﬁ%ﬂ%aﬁﬁ%“ SEroniiveTbeen
shown. However, simni.l be fqr.ned b u5|n hannel TFTs
and By FaRarE R s s SpSast Slo fults Sepdritrd seifisforts pRtts B g 138
illustrate an exanple of a shift register formed by using only p channel
TFTs. TR¥USEructure shown in the bl ock dlagran1of Flg 13A is the sanme as
that of 10 the shift register own in Fi 1B, which is fornmed by
using only n- ’é"ffirﬂﬁQPtWF%SCtroﬂe%? s P8pand gngisﬁonﬁﬁdr‘%ﬁ? ypghelectodp of se
output circuit fornln% one, stage for outputting a sanpling pulse. The shift
regi st el F&R8hn ThT Py hasapainggirdiectrg qwqt%toswer»‘fmdr%gwéﬂwt sstaR by usi ng
only n-channel TFTs in that the |evels of the power supply potentlals are
r ever sednhiasarasigeleqiofy glectuignly cponaeied to the fifioiignahinppiichdercliar t TRhd%ut put
pul ses. The operation of each section is the sanme as that in the enbodi nent
noda0 debes dnhaput ghrstradaganpegtesk te adhigd sigral ianys section (JAR pandrike pepisreeciedai | ed
description for it will not be repeated. The pul ses shown in Fig. 14 are

expr esselgettigallyespanesiaddo theesinih gignal irpur sastipw (Rl s Inprbehangsignad (LB is {rybodi ment

4) 20 A test piece of a shift register shown in Fig. 15 is fabricated in
accor damcée Kifthhsigrab input section (L), while inverted input change signal (RL) is input to the

sixth signal input section (R). Each of LR and RL exclusively has a high level or a low level
in relation to each other. Correspondingly, the input change circuit 310 in this embodiment
15 changes between two states described below.

Firstly, when LR and RL are high level and low level, respectively, TFT 305 is
turned on and TFT 306 is turned off. A sampling pulse supplied from the preceding stage
through the second signal input section (InL) is thus applied to the input electrode of TFT 301.
Secondly, when LR and RL are low level and high level, respectively, TFT 305 is turned off

20 and TFT 306 is turned on. A sampling pulse supplied from the preceding stage through the
third signal input section (InR) is thus applied to the input electrode of TFT 301.

In the shift register shown in Fig. 3A, sampling pulses are output in the order of the

first stage, the second stage, -, and the final stage when LR and RL are high level and low

level, respectively, and sampling pulses are output in the order of the final stage, -, the

21



present invention. The shift register is fornmed to have nine pul se out put
circuit stages. The channel |ength/channel w dth and the capacitance val ue
of each TFT are shown in Fig. 15. Fig. 16 shows the results of sinulation
of this shift register circuit. As operating conditions, the input signal
anplitude is set to low level/high level = 0 V/10 V and the power 29
supply potentials of the circuit are also set to the sane values. In Fig.
16, first clock signsl (CK1l), start pulse (SP) shift register first stage

Ceor ot el 20RO bt S Eﬁcﬁﬁ%’* Re R IaR R P Bt Bl Lge

out put (SROJt are .to bottom ?eCt'OnS of. t

Figs. 17A and S %@\%Sﬁﬁ’glfﬂgé{é‘i‘iﬁ S % er‘fe%?)rértoolf’ Bge tEdie ‘bffmff%'é"&g ‘éfst p| ece
of the shift er actual ly. fabricat n.Fi.g. .17A, first clock signa
(CKl), sk ?‘gbﬁ?g sghk“'élﬂ)‘mg §Eﬁ 1 tg‘é;i‘@t"é%‘g‘ﬁf‘r"éf ‘%@d@éofcfﬁ%wg ipdpeemRl shi ft
regi ster_second_stage oyt put éSRCUtZ shift register third stage output

( SRout 3lirecking sHhY timinggFreftert Kigyd shovst tigmedar senningrtmibe jovare Reig i n t he
top to bottom sections of the graph In Fig. 17B, first clock S|%nal (CKI),
star? pdhs é“‘('SF’)gnaliGres‘HP‘F‘tmrtE“g @Pwvglﬁfkf%thg't %t@&mdﬁt%@ ( SReluipothe K f t

regi ster seventh stage. out ut SRCUt?é shift i ster eighth stage out put
( SROut Bylocly pignalHis fRpuf with & f‘ PFF?fiafielébt g@ ‘B‘Euf%‘ﬁ'#‘ C?‘E#QG&“@B’ the gecapback n t he
top to bottom sectjons of th own in Figs. 17A and 17B, a

nor mal &igealat inpwt with 2 e nsege F“’fléhffﬁlnyh‘?/@llrfi&&@k iwlaﬁtﬂi the fiesh claek sipng) is
frequency of about 5 Mtz was confirmed. 152&Enbod|nent 5) The present

i nvent i opucathbe lapgelagdren thasedondtdock gignali sphaytaderilscepppb tibvngided in
vari ous el ectroni c devices. Exanples of such electronic devices are

por t abl detemfingdndepprsting epomi thahwmbes of sthgastfpmmaddyribe pieroutput cirowits used omput er
a portable tel ephone, etc.), a video canera, a digital canmera, a personal
compt ethe shift edgestarsiconvkieh cloghdigaalptbe pulst eutped crshivrhe firss woipup @ samplingse
illustrated in Figs. 8A through 8G Fig. 8Aillustrates a |liquid crystal

di spl aypy§lkedD)drigemwitht ulnebe expmplaceishe BOOE shews indrig BOGXourth dioelpsignal pror t i on
3003, etc. The present invention can be applied to the display portion
3003. Fingut ©Bh¢ bigoe timpt esctian (CHAD of tieend pulessitputidiredit, pd shensecondocdagk 3001, a
di splay portion 30 3012, an audio input portion 3013, operating swtches
3014, asipad isdnpyut3Otb sigaal inpmgective (@KB).ng portion 3UL6, etc. The present

i nvention can be applied to the display portion 3Ul2. Fig. 8Cillustrates a
not ebookembaengeryonal conputer constituted by a main body 5 3021, a case
3022, a display~ortion 3023, a keyboard 3024, etc. The present invention
canibe appl i esh tanipheof digylayddoie favidatdd BB usifig Gnly SPTS bfl dne lpoRtigswal Heor t abl e
information termnal constituted by a main body 3031, a stylus 3032, a

di spl aydgerisddon 3033, operating buttons 3034, an external interface 3035,
etc. The present invention can be applied to the display portion 3033. 10

Fi g 85 il ustipal®s adiagtteh ecHeRfie@lyhbRhgdaY ictlre dIEpley 8l f iACadukde an
audl O evi ce

signal line driver circuit 1201, a gate signal line driver circuit 1202, and a pixel portion 1203
are formed integrally with each other on a substrate 1200. A section of the pixel portion
20 1203 shown in a frame 1210 indicated by the dotted line is a segment for forming one pixel.
The example of the pixel shown in Fig. 12 is a pixel of a liquid crystal display device.
ON/OFF control of each pixel is performed by using one TFT in the pixel (hereinafter

referred to as "pixel TFT") when charge is applied to one electrode of the liquid crystal device.

Signals (clock signals, a start pulse, etc.) for driving the source signal line driver circuit 1201
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mounted in a notor vehicle and constituted by a main body 3041, a display
portion 3042, operating switches 3043 and 3044, etc. The present invention
can be applied to the display portion 3042. The invention nay be applied to
any of portable or home audi o devices other than the above-described audio
device mounted in a notor vehicle. 15 Fig. 8F illustrates a digital canera
constituted by a main body 3051, a display portion (A) 3052, an ocul ar
portion 3053, operating switches 3054, a display portion (B) 3055, a
battery 3056, etc r esent ntio n be.a each af the
i ol ay DO e Sl BReSER SN 207 Bt prblF ooy By Tt e ol
illustr %g fz ortable t el ephone constituted by a main body 306l, an audio
20 outp ib I'on 30X, an audi o input portion 3063, a display portion
3064, operatin tches 3065, a enn 066, .etc present invention
can be appi 1 caft SUHECIREBRd paf s fsdo@a%rw G e B BB e R e
above-descri bed devices of this enbodi are only exanples and that the
i nvent i dReqrdange vidhackneainmet)od, fon §xapp oast Wseﬁ&yrﬁjlpﬁﬁn{%%%@lﬁ%@ént
|nvent|onk_even in a case where a driver circuit and a pixel 31 partion
of a’di $pFayaestde AP “f‘%)P?ﬁéﬁ’“’d? C%ﬁaH&eéﬁF%ﬁC‘Wﬁ%toéim'Brﬁ%‘ a@@ﬁmfekaw.qu type,
out put pul ses of a nornmal anplitude can be obtained w thout causing
at t enuatthoATHY by wéliziag g petgeclsmentfar gmating stystedization althpugh Other kagws| d
val ue of the TFTs. Thus, the nunber of manufacturing steps can be reduced
and t hi sneshads cqan clsnsedblor eaystabization g Seeh armsthodvah upias tthe |“Pf'galc?5§’tlefﬁri§ to an
5 |nprovenent in yield. Thus, the present invention makes it possible to
suppl y diisslosedy #evexempleain 3. $e89‘€@td 5643826 dssued \ipy@Phtery et ml-vEe| satirg, A
pul se output circuit coq?r|5|ng first, second and third transistors, each
havi ng alisgleseree|afcthessdl;S. apatentss 15,880 281 rande5.647826 atsc theerperatadt hordia, band t he
second el ectrode of the first transistor electrically connected to the gate
el edPr oddewhcet he second transistor; a first signal input portion
electrically connected to the gate el ectrodes of first and second
transi stors; &igs8dondagagrshdwing hetenporstiucnreaif ¢let souralsigpaldima dagérankctio t he
first electrode of the first

1201 in the display device shown in Fig. 12. The source signal line driver circuit has a clock

signal level shifter 501, a start pulse level shifter 502, a pulse output circuits 503 constituting
a shift register, a NAND circuit 504, a buffer 505, and a sampling switch 506. The signals

15  externally supplied are first to fourth clock signals (CK1 to CK4), a start pulse (SP), an input
change signal (LR), an inverted input change signal (RL), and analog video signals (Video 1
to Video 12). The first to fourth clock signals (CK1 to CK4) and the start pulse (SP)
undergo amplitude conversion in the level shifter immediately after being externally supplied
as low-voltage amplitude signals. These signals are thus converted into high-voltage

20  amplitude signals to be input to the driver circuit. In the source signal line driver circuit in
the display device of this embodiment, analog signals corresponding to twelve source signal
lines are simultaneously sampled by driving the sampling switch 506 by means of a sampling
pulse output from the pulse output circuit forming one stage in the shift register.

Fig. 6A shows the structure of the clock signal level shifter 501. In the clock signal

23



transistor; 10 a third signal input portion electrically connected to the
first electrode of the second transistor; a power supply electrically
connected to the first electrode of the third transistor; and a signal

out put portion electrically connected to the second el ectrodes of the
second and third transistors, 1~ wherein the first, second and third
transistors are the sanme conductivity type, and wherein capacitor neans is
di sposed between the gate el ectrode and the first el ectrode of said second
transistor or.b n.the gate el ectrode and the second e| ectrode of said
second ﬁer"ﬁhsg‘i‘féet’ %b C’S‘kaf@ﬂgﬁﬁ?@é‘c BLRGIHY &9 gach ptherghprired (6441 333, 96 econd
and third transjstors, each having a gate electrode, a first el ectrode and
2 'second K21 B B Ak iAeEAE MR FORYTIRY ik Peif Of ABS-IPHSHPE etk ket

el ectrically conpected tg the gate el ectrode of the second transistor; a
first spgteedpralie (Ao B Stagr Lk apd Quipds Her B leve shiisr gisguds ereatsed odes of
first and 33 second transistors; an input change circuit electrically
connect éyinvertadipyts todpliyyiag pyffstages (Slrge ’i$t§&°3t’§%€§ﬁlst or; second and third
signal input portions electrically connected to the input change a

~. ir8uit; a fOhfoperaiagnef] the gt SBOWR dh Fég- <t Wik die deserdfisde cTbige thowehe fir st
el ectrode of the second transistor, a power supply electrically connected
to the funPSt PEeals ¥ YPDLnd PP arer ufsdi sThese pefprfials aye dmalreleiienship: por ti on

electrically connected to the second el ectrodes of the second 10 and third
transi siV8Ps VDD1 < VDD2.  In this embodiment, VSS = 0[V], VDD1 = 5[ V], and VDD2= 16[V].

Each of TFTs 601, 603, 606, and 608 shown in Fig. 6A is of a double gate structure.

However, these TFTs may alternatively be provided in a single gate structure or in a multigate

10  structure having three or more gate electrodes. The number of gates is not particularly
limited with respect to the other TFTs.

First clock signal (CK1) having an amplitude of a low level/high level = VSS/VDD1

is input from a signal input section (CK inl). When CK1 is high level, each of TFTs 602

and 604 is ON, the potential at the gate electrode of TFT 603 is low level, and TFT 603 is

15 OFF. The ON resistance of TFT 602 is set to a sufficiently small value relative ‘to that of

TFT 601 in the design stage. Therefore, a low level appears at node a. When CK1 is low

level, each of TFTs 602 and 604 is OFF, so that the potential at the gate electrode of TFT 603

is pulled up toward VDD2 through TFT 601 operating in a saturated state. When the

potential becomes equal to (VDD2 - V thN), TFT 601 is turned off and the gate electrode of

20 TFT 603 is floated. TFT 603 is thus turned on and the potential at node « is pulled up

toward VDD2. With the increase in the potential at node o, the potential at the gate

electrode of TFT 603 in the floating state is pulled up by the function of capacitor 605 to a

level higher than VDD2. The potential at the gate electrode of TFT 603 is thus set above

(VDD2 + V thN), so that the high level appearing at node a becomes equal to VDD2. As a
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wherein the first, second and third transistors are the same conductivity
type, and wherein capacitor neans is di sposed between the gate el ectrode
and the first electrode of said second transistor or between the gate

el ectrode and the second el ectrode of said second transistor. 15 3. A pul se
output circuit conprising: first, second and third transistors, each having
a gate electrode, a first electrode and a second el ectrode, and the second
el ectrode of the first transistor electrically connected to the gate

| de_of .th Cotor : : . .
ol oct 1 acnfl ok i REECR AL HIEN P becofrds Ppual oV s hIAG plal P b AL P

transi stors;, an_i nput Q;a[ﬂgf circuit . .electricall connected to the first
el ect r od¢ ng%betcﬂ%lesf‘ipqruglttgt ranSithsl{S(S:?r;np%tem ?{leéuﬁ% R TS gnhal input portions

et o SEEE R Dk BB R0 e S D 3,000
Al ARl MR e AL s SERIEEL R 84 DL b o0 o
oSt e S 9S00 g P A NS SECPRSAFDS h LEAERELST ,
D, P SRR b2y el L i BB T

signal input section and no_conduction_ is 10 pr?éided bet ween the first
el ect r od@pbfudepd WSSr-sYDPRanThestigel appganingnt mads o has s Relarifperpositcioitb, and

of the input CK1, and the signal appearing at node § has the polarity opposite to that of the
input CK3.

10 In the level shifter used in the display device of this embodiment, buffer stages
(Stages 2 to 4) are provided as stages following the level shifter circuits (Stage 1) in
consideration for the load with respect to the amplitude-converted pulse. The inverter circuit
forming each buffer stage is of a two input type requiring an input signal and an inverted
signal of the input signal. The two-input-type inverter circuit is used for the purpose of

15  reducing power consumption. In the above-described level shifter circuit, a-shoot-through
current flows through TFTs 601 and GOé between VSS and VDD2 when TFT 602 is ON.
The two-input-type inverter is used to prevent the shoot-through current from flowing during
operation.

In the inverter circuits in Stage 2 shown in Fig. 6A, the signal supplied to the gate

20  electrode of TFT 611 and the signal supplied to the gate electrode of TFT 612 are opposite in
polarity to each other. Therefore, by utilizing the forms of CK1 and CK3 opposite in
polarity to each other, the output signal appearing at node « and the output signal appearing at
node f are used as an input and an inverted input to the TFTs.

The operation of the inverter circuits will be described. The operation of one of the
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wherein the input change circuit is in a second state, conduction is

provi ded between the first electrode of the first transistor and the third
signal input section and no conduction is provided between the first

el ectrode of the first transistor and the second signal input section, 15
and wherein capacitor nmeans is di sposed between the gate el ectrode and the
first electrode of said second transistor or between the gate el ectrode and
t he second el ectrode of said second transistor. 20 4 A pul se out put

circuit accord 2 mhe c r.cui rlses a
fourth tr dg$ger%uh§§ln@§mg st 8" éfec W“%rc”'ﬁggrm ?gﬁ%ﬁth é@gr t he

first electrodgup Q:d rth Eﬁ?% |stor el.ectri q %t onnected to th
e

second S|5m“Pr|npu por |on 4an mgg%%%ﬁmruuopa C Y POUFPER

t t I { [l to the f t t fi t
Lransi stor: o Tt He ‘é?é‘eg?“%%.g%g%e%g'éé ?f“a@ vy PR AT iscond
| ect f ot ft.n t t [ |
SO 8 s L e S AT AP WM o (o
fifth t t | ect the f t d f ot first
T g sl e o ek e RSBl e
gate el ectrode, of %ge fou th trgn3|stor and a si kgnal EUt portion
el ectri cdi §liisriine edot“ot?ﬁ@eb fé’é%echﬁéwealo%w ‘Pit?ﬁa‘f’reé{fﬁ pdssH, 10
wherein the fourth and fifth transistors are the _sane conducti vit
wher ei n HisiOApard e e &vghatchiof TFF%G%Z sl fslé.lﬂOFFf t$ineg @ﬁaptep%ai/thgect i on,
and when an inverted input change signal is input to said sixth signal

i nput s edte deetrode pHTFE (18 hat pegrspudied pp ite (¥RP2 -1V hN)oREL ! ity O3t ardethand sai d

fifth transistor is set in a nonconducting state; and
potential at node y is pulled up toward VDD2. As in the operatlon of the above-described

10  level shifter circuit, with the increase in the potential at node y, the potential at the gate
electrode of TFT 613 in the floating state is pulled up by the function of the capacitor 615 to a
level higher than VDD2. The potential at the gate electrode of TFT 613 is thus set above
(VDD2 + V thN), so that the high level appearing at node y becomes equal to VDD2.

When the signal supplied to the gate electrode of TFT 611 is low level, TFT 611 is

15 OFF, high level is supplied to the gate electrodes of TFTs 612 and 614, and each of TFTs 612
and 614 is ON. Consequently, the potential at the gate electrode of TFT 613 is low level and
the low level appears at node y.

A pulse is also output to node § by the same operation. The pulse output through
node § is opposite in polarity to the pulse appearing at node ¥.

20 The same operation is performed in each of Stages 3 and 4 to finally output pulses to
signal output sections (3) and (4).

Fig. 6B shows a state of clock signal amplitude conversion. The amplitude of the
input signal is low level/high level = VSS/VDD1 (0 V/5 V) and the amplitude of the output

signal is low level/high level = VSS/VDD2 (0 V/16 V).
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wherein the polarity of the input change signal is reversed, and when the
polarity of 15 the inverted input change signal is reversed, said fourth
transistor is set in a nonconducting state and said fifth transistor is set
in a conducting state. 5. A pulse output circuit according to claim 3,
wherein the input change circuit conprises: 20 a fourth transistor having a
gate electrode, first and second el ectrodes, the first electrode of the
fourth transistor electrically connected to the second signal input portion

and the secon%.el ctraod the fou &h t ransi st electrically, connected to
the first eledty ggje‘hlﬁ%ra?eﬁgg? f’t?rgf)ultser é# dilee osgl;’tlteé‘ 19If b4 %arf P lélﬁ%}ssl{%‘% ¥ tﬁ%‘:ﬁng a
gate electrode, first and.second electrodes, the first gﬁ .el ectrode of
Dhe 111 0R FYSS S6ms) ofac ety SHRUCYER & enit ABsRRs Irveh diler st
portion and the second el ectrode of the.flféﬁ trznﬁbatqrfele trically
connect €828 1} FetPPit 8 YledBPYAYRS 1By erien Sirgyit Sfa8f 2hnsPUPYF frop plage i adgnal
i nput portion electrically connected to, the %%t§ electrode, of the fourth 5
transi sitage fAY U5ed ST RCABTRICH GG 48P et r REaPHCAIOB 40T 88t o t he
gate electrode of the fifth transistor, mhq{ein the fourt aTd fotp
trandi stiBRy-teedeY Shidlahireiind e ety thay e the\gass i OGS e PGt cl ek aiigidl si gnal
is input to said fifth signal input section, and when an 10 inverted input
change sihgrme-INRULILYRSURVEIEST SHFH! QREKAES 18 tBhsAMS MARRET 8% H1E; Yig R t¥Per 15Y4t h
transistor is set in a conducting state and said fifth transistor is set in
a noncorsbiifier cinepitswih eespech & REssEng therrin proenlrthatyhormplitds offfie inpyhsigealsi gnal
is reversed, and when the polarity of the inverted input change signal is
r ever seds losaliedelfhigiylevel &r bi3ranil go gmplitugde eoniiespien ifcRseformey! Ratwesa igpiy sai d
fifth transistor is set in a conducting state. 15
and output pulses. The description for these circuits will not be repeated.
10 Fig. 6D shows a state of start pulse amplitude conversion. The amplitude of the
input signal is low level/high level = VSS/VDD1 (0 V/5 V) and the amplitude of the output
signal is low level/high level = VSS/VDD2 (0 V/16 V), as are those of the clock signal.
Fig. 7A illustrates the two-input-type NAND circuit. The structure of the NAND
circuit is similar to that of the one-input-type inverter circuit. The difference resides only in
15 that a two-input signal input section is provided in place of that in the one-input inverter
circuit, TFTs 702 and 703 are provided in series with each other, and TFTs 705 and 706 are
also provided in series with each other.
When high level is input to each of signal input sections (Inl) and (In2), each of
TFTs 702, 703, 705, and 706, is turned on, the potential at the gate electrode of TFT 704
20  becomes low level, and TFT 704 is thus turned off. As a result, low level appears at a signal
output section (Out). When low level is input to both or one of the signal input sections
(In1) and (In2), conduction is not provided between the gate electrode of TFT 704 and power
supply VSS and the potential at the gate electrode of TFT 704 is therefore pulled up toward

VDD2 to turn on TFT 704. Further, the potential is increased to a level higher than (VDD +
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6. A pulse output circuit according to claim1, wherein said capacitor
nmeans i s forned between the gate el ectrode of said second transistor and an
active layer of said second transistor. 20 7. A pulse output circuit
according to claim?2, wherein said capacitor neans is fornmed between the
gate el ectrode of said second transistor and an active |l ayer of said second
transistor. 8. A pulse output circuit according to claim3, wherein said
capacitor neans is 37 formed between the gate el ectrode of said second

ci roui t RO G PEa 5 orPYSlnly 38 BRR  K BRI i e VBP R ™

bet ween any--t of an active | r material, a material formng the gate
~1 ectr@B%%grsaaﬁ\g%as%ﬂaf?%ﬁmr?ﬁ‘fué)lni@gt?' 10. A pulse output circuit according to

claim 2, wherej ai d capacitaor ans i s fornmed betwe any two of an
active |ayer gfﬂi sfow Satgﬁ'é{rﬁ?t}lrﬁlo £ gp rlﬁ”%&r f‘ﬁ%”tg%ﬂnéméﬁegg{yr DR RY-BRG a
W ring naterial._i%. A'Pulse Qu%gut circuit, acc§§din% to. claim3, wherein
sai d capRErEbsiraEdness 1 4n5h Srod ML YRS SRV ELIN] SRS 62868 248 (% v e eQRsFatiRBt er i al
a material formng the gatg el ectrode, and a mjrjn%hnaterialn 15 12. A
shi ff r O§ehedf WEHIRUCSPIGNS ISP IRPRI- (PG Iyerter CHgRYS S ARhSamsratdbetdy thenlevsdul se
output circuit as set forth in claiml, wherein sanpling pul ses are
successishideydeseribsdrabeys- ¢ foe Hessriptiorfor it pdlf netderensated cl ock signals and a
start pulse. ?0 13. A shift register conprising a plurality of stages each
formed by theFjgul7Seshowsphe stnetirgiaf the sampliopyifchi nActasiphing pulgs df dnpt
sanpling pul ses are successively QutPut on the basis of first to fourth
cl ock sithypaghsa sigaalainputageetign (28 to gmultanpguslyncarriof twelseyTETe 73k arprgediing a
plurality of stages each forned by the pulse output circuit as set forth in
cl ai m 3 paahelrwitheash ppier n Aplngsddeosignals see sipplisdetoynm elsotrodss (Dhe (Basf s of
first to fourth clock 5 signals and a start pul se.
10  the twelve TFTs 731 to write the potentials of the video signals to the source signal lines when
a sampling pulse is input.
The inverter circuit and the level shifter circuit in the circuits constituting the driver
circuits of the display device of this embodiment may be the same as those described in the
specification of the invention filed in Japanese Patent Application No. 2001-133431 by the
15  inventors of the present application.
The driver circuits constituting the entire display device including the pixel portion
in this embodiment are fabricated by using only TFTs (e.g., n-channel TFTs) of one polarity
which is the same as the polarity of the pixel TFTs. Therefore, the ion doping process for
imparting p-type conductivity to a semiconductor layer can be removed. This contributes to
20  areduction in manufacturing cost and to an improvement in yield.
While the TFTs constituting the display device of this embodiment are n-channel
TFTs, driver circuits and pixel TFTs may be formed by using only p-channel TFTs according

to the present invention. In such a case, the ion doping process to be removed is a process

for imparting n-type conductivity to a semiconductor layer. Also, the present invention is
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15. A shift register conprising a plurality of stages each forned by the
pul se output circuit as set forth in claiml, wherein the shift register
conprises first to fourth clock signal lines and a start pul se 10 input

| ine; wherein, in said pulse output circuit formng the (4n-3) th stage (n:
a natural nunber, 1 s n), said first signal input section is electrically

connected to said first clock signal line; said second signal input section
is electrically connected to said start pulse input line if n =1, or to
sai d signal ,out put section of .said, pulse output circuit formng.the (4n-1)
Uh st agBPed APty i THed, fs h giftibsCgcutess ot aivorto any bl Sibendiidh feticent |
connected to. said third cl.ock signal |ine: wherein, in.said .pulse output
circur « o SRR Pios Tt 5y B Beerit Form gt ity cli S AR PG on o

el ectri cted to said second clock signal line; said second signa

I(y.congg
i nput s Gogimeny | ectrically connected to said signal output section 20 of
sai d pul se out

put circuit faorm t he é4n-3% t%t tage; and said third
signal input 84k ?TB?Pdi“ECIEPESFE’]fB’%PF?CTE et tge g‘%va eppadimentsiof e si gnal
line; wherein, in said pulse output circuit formng the (%Q%%é tg st age,
sai OB 11 PREenL IYREIOnY ARAPISRNORIGUES Erimey Py sl PR AR R I Hest BeoPini 1 g
clock signal line; 39 _ sajl .second signgl i nput section is electrically
connect 8@%o §RIMGV HART GUEHaImYelt fERCOLYSHINE Y PaGBRG I T8iand vt
formng the (4n-2) th stage; and said third signal input section is
el ect r i Brehangipg HePowar supPypolentialietelse| ock signal 1ine; wherein, in said
pul se output circuit formng the 4n th stage, said first signal input o
section is elfdgx Apoand;13BdUpitraviaasxempls Hf ¢ shifuiceistcr faserd Sy ghde omynes; sai d
second signal input section is electrically connected to said signal output
sect i onchefined FiFds.pulhsestyotupputhown ik tietblgck diergn PHBig( 434 19 the jame agdat efnd
10  the shift register shown in Figs. 1A and 1B, which is formed by using only n-channel TFTs.
A block 1300 in Fig. 13A represents a pulse output circuit forming one stage for outputting a
sampling pulse. The shift register shown in Fig. 13A differs from the shift register formed
by using only n-channel TFTs in that the levels of the power supply potentials are reversed as
shown in Fig. 13B.
15 Fig. 14 shows a timing chart and output pulses. The operation of each section is the
same as that in the embodiment mode described above with reference to Figs. 1 and 2.
Therefore detailed description for it will not be repeated. The pulses shown in Fig. 14 are
expressed by reversing the high and low levels shown in Fig. 2.
(Embodiment 4)
20 A test piece of a shift register shown in Fig. 15 is fabricated in accordance with the
present invention. The shift register is formed to have nine pulse output circuit stages. The
channel length/channel width and the capacitance value of each TFT are shown in Fig. 15.

Fig. 16 shows the results of simulation of this shift register circuit. As operating

conditions, the input signal amplitude is set to low level/high level = 0 V/10 V and the power
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said third signal input section is electrically connected to said second
clock signal line; and 10 wherein sanpling pul ses are successively output
on the basis of first to fourth clock signals and a start pulse. 16. A
shift register conprising: a plurality of stages each fornmed by the pul se
output circuit according to claim?2; and 1G first to fourth clock signal
lines and a start pulse input line, wherein, in said pulse output circuit
formng the (4n-3) th stage (n: a natural nunber, 1 s n), said first signa

i nput S%hﬁ&??oleﬁnﬁg gf'{h'é'cﬁa!l | Xre%%@'l@tc&)qgc ga%escxgll.ﬂ:yf | St Ciéog&t %logﬁ'@llgnﬂl' ne,

sai d seco |gna |nput section is electri conn cte to said start

pul oo odtit STFRES SParem GeiRE (50 SyRL oty R RS AR, Gna
i nput se ugspu?ESkéut%gls% f[l %ﬁétér%hﬁ?%ﬁé‘%ﬁ%n &é&g .?)S am?gltuﬂ Ie 1at,et uullfltlths Qﬁlerr:]pg;

line and’ sec put
e SR A g o, e
B e o Lﬂﬁég‘v‘v P B ol A L Bl
0 SE4h S GONORR S8 R T IOR HAME o
B e
CLTEUL hELDLAS,he LB} L Sha0ghc AN ol | GO Bl Tl RS, Bt "
top to bottom sections of the graph. In Fig. 17B, first clock signal (CK1), start pulse (SP),
10 shift register sixth stage output (SROut6), shift register seventh stage output (SROut7), shift
register eighth stage output (SROut8), and shift register final stage output (SROut9) are
shown in the top to bottom sections of the graph. As shown in Figs. 17A and 17B, a normal
operation at the power supply voltage 10V and at an driving frequency of about 5 MHz was
confirmed.
15 (Embodiment 5)

The present invention can be applied to manufacture of display devices to be used in
various electronic devices. Examples of such electronic devices are portable information
terminals (an electronic notebook, a mobile computer, a portable telephone, etc.), a video
camera, a digital camera, a personal computer, a television set, and a portable telephone, such

20  as those illustrated in Figs. 8A through 8G.

Fig. 8A illustrates a liquid crystal display (LLCD) constituted by a case 3001, a stand
3002, a display portion 3003, etc. The present invention can be applied to the display
portion 3003.

Fig. 8B illustrates a video camera constituted by a main body 3001, a display portion
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10 wherein, in said pulse output circuit formng the (4n-1) th stage, said
first signal input section is electrically connected to said third cl ock

signal line; said second signal input section is electrically connected to
said signal output section of said pulse output circuit formng the (4n-2)
th stage; said third signal input section is electrically connected to one
of said start pulse input 15 |line and said signal output section of said

pul se output circuit formng the 4n th stage; and said fourth signal input

section js.electrically conne d to said firs ock si | _I'ine; wherein,
T sara dirsat utisuine EIRE fhen g R irhn 0 Fhge SuEal a0 of Sergina

i nput section is ele% ricall¥ connect.ed t.o saig f%grth chck signal |ine;
sai d sec§hdV8E eI (E}Gt Coct MORIFE! dPEption &2 Py 2eRlisAdRBY disBlaE oY gnal
out put section 20 of said pulse output circuit formng the (4n-1) th stage;
sai d thinQSignal i nput section is electrically connected to one of said
start pulse input line and said signal output section of said pul se output

circuit fornirtetdfeilfusialey amRteSpofyype AFIONRACRMPYER $ARSEPGALY 4 ABIR badsct i on
is electrically connected to said second clock signal line; and 41
wher €l n ¥RAp? Fitg 3¢ celisPiverasiienc A8 ykiwpoud Pt et tlile Pragitdnvsntion ¢t t o
fourth clock signals and a start pulse. 17. A shift register conprising: 5
a pl ur al baappli¢d Withaydisplanpation?¥dd by the pul se output circuit according to
claim3; and first to fourth clock signal Lines and a start pulse input
li ne, wher ei n Fig.BIsBlugtraien sporpgicjnformation prminad capstigptechly ¢ mainshody303t.age (n:
a natural nunber, 1 s n), said first signal input section is electrically
connect edlstylys 38324 afdisplay portinald033.capatating bettony 803t pj exiemalrigtesfaepn¥13Si ¢tput
section is electrically connected to said start pulse input line if n =1,
or to sall mesgnidhvantiopgan Beeappligshtodlie display gonfiane308at put circuit forming the
(4n-1) th stage
10 Fig. 8E illustrates an audio reproduction device, more specifically an audio device
mounted in a motor vehicle and constituted by a main body 3041, a display portion 3042,
operating switches 3043 and 3044, etc. The present invention can be applied to the display
portion 3042. The invention may be applied to any of portable or home audio devices other
than the above-described audio device mounted in a motor vehicle.
15 Fig. 8F illustrates a digital camera constituted by a main body 3051, a display portion
(A) 3052, an ocular portion 3053, operating switches 3054, a display portion (B) 3055, a
battery 3056, etc. The present invention can be applied to each of the display portion (A)
3052 and the display portion (B) 3055.
Fig. 8G illustrates a portable telephone constituted by a main body 3061, an audio
20  output portion 3062, an audio input portion 3063, a display portion 3064, operating switches
3065, an antenna 3066, etc. The present invention can be applied to the display portion 3064.
[t is to be noted that the above-described devices of this embodiment are only

examples and that the invention is not exclusively applied to them.

According to the present invention, even in a case where a driver circuit and a pixel
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if n~1;, said third signal input section is electrically connected to one
of said start pulse input |line and said signal output section of said pulse
output circuit formng the (4n-2) th stage; and 15 said fourth signal input
section is electrically connected to said third clock signal |ine; wherein,
in said pulse output circuit formng the (4n-2) th stage, said first signal
i nput section is electrically connected to said second clock signal |ine;

sai d second signal input section is electrically connected to said signal

out put section 20 qf sai.d pul.se tput circupt formng the (4n-3) th stage;
oni ¢ hitid s Griaisp b e CeBt e Fyaiiera Ly S R00AYieh Bebupitsal ¢
start pulse input Iine and said signagl .qutput section. of said pulse output
circuit H"Wﬁ?%@“‘?rﬁ@i pmplityge ¢ag @toi{fg‘,e%dﬁg’og USRS AR e ¢ E}Pges%fcti on
is electrically connected to said fourth clock signal Line; 42 wher ei n,
in said PuPERIPYISEY ducdp the hreshald Kalpgoh the Tt Bn- Tjus Frediumpsr olsBaWiaG e si gnal
i nput section is electrically connected to said third claock signal |ine;
sai d secHrd can bpgruged 3od thiseffschepnfributas de ¢ Fedpgtiqnyn SRAKBEILERS £05t a3 @ 48 gnal
out put section of said pulse output circuit formng the $4n-2) th stage;
sai d 5t hilmaroyegest| in piglde  Thps, Jhe ipsesgtelayntignmake dh RRSIbEy 1a sURMY dEPlayai d
start pulse input line and said signal output section of_said pul se output
ci rcuit desicei 1@ redysedigpst-h st age; and said fourth signal input section is

electrically connected to said first clock signal line; wherein, in said
pul se output circuit formng the 4n th stage, said first signal input
section is electrically connected to said fourth clock signal line; 10 said

second signal input section is electrically connected to said signal output
section of said pulse output circuit formng the (4n-1) th stage; said
third signal input section is electrically connected to one of said start
pul se i nput
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i ne and said signal output section of said pulse output circuit form ng
the (4n+l) th stage; and said fourth signal input section is electrically
connected to said second clock signal 15 line; and wherein sanpling pul ses
are successively output on the basis of first to fourth clock signals and a
start pulse. 18. A pulse output circuit according to claim1, wherein the
conductivity type is 20 an n-channel type. 19. A pulse output circuit
according to claim?2, wherein the conductivity type is an n-channel type.
20. A pulse output circuit according to claim3, wherein the conductivity
type i s ¥HATIH CLAINHAAEY: type. 21. a p-channel type. J 22. a p-channel
type. 23. 10 a p-channel type. A pulse output circuit according to claiml1,
wherei n t he cohduyepilsd eutputygireuit comptidgse out put circuit according to claim
2, wherein the conductivity type is A pulse output circuit according to

cl ai m 3, wher efirst, tsbend @andl tidtd tvansigtorsy pachi levizd .a gatestiedttode, edfirst @éctodspnd i NQ:
first, second and third transistors, each having a gate electrode, a first

el ect r odeccandl ercsedxpand eeeetomiddectiate of e firecondiselr eiicirdly 0dndebed ftb kit
transistor electrically connected to the 15 gate el ectrode of the second

t ranss st ite eRcirbdeSdf thd §ahd iridistorportion el ectrical Iy connected to the gate
el ectrodes of first and second transistors; a second signal input portion

electrically corpechigd fput PSrtibh ehlctRABE Lo REEOT0 ttﬁ'ée%zfté 'éﬁ:t:tr&fe@%?ifﬁ%toz{rfd 20

a third signal input portion electrically connected To the first electrode

of the sgeRdhidisksStor:

a second signal input portion electrically connected to the first electrode of the first
transistor;
10 a third signal input portion electrically connected to the first electrode of the second
transistor;
a power supply electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of the second
and third transistors,
15 wherein the first, second and third transistors are the same conductivity type, and
wherein capacitor means is disposed between the gate electrode and the first
electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.

20 2. A pulse output circuit comprising:
first, second and third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor electrically connected to the
gate electrode of the second transistor;

a first signal input portion electrically connected to the gate electrodes of first and
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a power supply electrically connected to the first electrode of the third
transistor; and a signal output portion electrically connected to the
second el ectrodes of the second and third transistors, 44 wherein the
first, second and third transistors are the sanme conductivity type, and
wherein capacitor neans is disposed between the gate el ectrode and the
first electrode of said second transistor or between the gate el ectrode and
t he second el ectrode of said second transistor. 5 25. A shift register
conprising: first, second and third transistors, each having a gate

el ect r od&OTY FAPPISOISE| ectrode and a second el ectrode, and the second

el ectrode of the first transistor electrically connected to the gate

el ectrode of @RelNBECEHANEE rAFYit glestrically %Pnfl?%i/ ta;jthg irst; elpetrodsoeft then first
electrically connected to the gate el ectrodes of first and second

t ransi sti@nsistogn i nput change circuit electrically connected to the first

el ectrode of the first transistor; second and third signal input portions
el ectrically semmdoinddthird signel iingytitpogtomn gectrically rconndctedatof ther inputsclgingt

i nput portion electrically connected to the first electrode of the second
transi stoirepit;a power supply electrically connected to the first el ectrode of
the third transistor; and a signal output portion electrically connected to
the second el agb@tsignafingud BoBion eRdiridBllpeshntdied @ the RS eRtR6E ofWHEERDAd t he
first, second and third transistors are the sanme conductivity type, and
wher ei n (gagael-t or nmeans i s di sposed between the gate el ectrode and the
first el ectrode of said second transistor or between the gate el ectrode and

the second el gaf\hRAG Py S&itcats BRtkcledds fleShQelectrode of the third transistor; and

a signal output portion electrically connected to the second electrodes of the second
10 and third transistors,
wherein the first, second and third transistors are the same conductivity type, and
wherein capacitor means is disposed between the gate electrode and the first
electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.

15
3. A pulse output circuit comprising;
first, second and third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor electrically connected to the
gate electrode of the second transistor;
20 a first signal input portion electrically connected to the gate electrodes of first and

second transistors;
an input change circuit electrically connected to the first electrode of the first
transistor;

second and third signal input portions electrically connected to the input change

34



45 26. A shift register conprising: first, second and third transistors,
each having a gate electrode, a first electrode and a second el ectrode, and
the second el ectrode of the first transistor electrically connected to the
5 gate el ectrode of the second transistor; a first signal input portion
electrically connected to the gate el ectrodes of first and second
transistors; an input change circuit electrically connected to the first

el ectrode of the first transistor; 10 second and third signal input
portions electrically connected to the input change circuit; a fourth

si gnal ¢¥¥th portion electrically connected to the first electrode of the
second transistor; a power supply electrically connected to the first

el ectrode of a feerthisignal inpetrpsrtignoectrigally tonngcie dmtie fasitghetrogoef thonecond

el ectrically connected to the second el ectrodes of the second and third

t ransi strawssiorwherein the first, second and third transistors are the sane
conductivity type, wherein the input change circuit is in a first state,
conduct i on i s powerisdgdy bletiedly ¢dnaedtéd totthelisceleadde of tHehpird tramsistdrr angi St or
and the second signal input section and no conduction is 20 provided

bet ween the—f] gishal Sugft podion efectritally toriecttd e St@ndasttbBes thhé decdhgnal
i nput section, and wherein the input change circuit is in a second state,

conducuhgqhhgug&gybged between the first electrode of the first transistor
and the third signal input section and no conduction is provided between

the first e' QF il EnPhirst, Recohl aid tHifiARLSHR arEME shHE el Sy gnal 1 nput

secti on,

wherein the input change circuit is in a first state, conduction is provided between the
first electrode of the first transistor and the second signal input section and no conduction is
10  provided between the first electrode of the first transistor and the third signal input section,
and
wherein the input change circuit is in a second state, conduction is provided between
the first electrode of the first transistor and the third signal input section and no conduction is
provided between the first electrode of the first transistor and the second signal input section,
15 and
wherein capacitor means is disposed between the gate electrode and the first
electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.

20 4. A pulse output circuit according to claim 2, wherein the input change circuit
comprises:

a fourth transistor having a gate electrode, first and second electrodes, the first

electrode of the fourth transistor electrically connected to the second signal input portion and

the second electrode of the fourth transistor electrically connected to the first electrode of the
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and wherein capacitor nmeans is di sposed between the gate el ectrode and the
first electrode of said second transistor or between the gate el ectrode and
t he second el ectrode of said second transistor. -- 5 27. A display device
conprising: first, second and third transistors, each having a gate
electrode, a first electrode and a second el ectrode, and~the second

el ectrode of the first transistor electrically connected to the gate

el ectrode of the second transistor; 10 a first signal input portion
electricgglg connected to the gate el ectrodes of first and second

transi st rsT 88 cond signal input portion electrically connected to the
first electrode of the first transistor; a third signal input portion

el ectrical ly cofb@ctassisey padng jar gite glestiope glirshfang pecanst glegtradssy tha Sirsit or ;
a power supply electrically connected to the first electrode of the third
transi stdectrodn@f shesfifgh pnsinierplectiivatly icornesied de thecthirfl ignaninpet padtioroandhiae
second el ectrodes of the second and third transistors, wherein the first,
second awdordhélecirade afishesfiith sramgisiorn ¢lectscatty conmadtectt tb\the first gleetrodenat A6 findrer ei n
capacitor neans is disposed between the gate el ectrode and the first

el ectyr odeamsfstgai d second transi stor or between the gate el ectrode and the
second el ectrode of said second transistor. 28. A display device

conpri sing: 47 fifth sfginﬁlsfﬁlput?ﬁﬁ@é\ﬂclaﬂdcaﬂbi doiinédt@nt tht Qat, cl@nole bavid@uanhgage
electrode, a first electrode and a second el ectrode, and the second

el ectrodg@kidrngdf i rst transistor electrically connected to the gate

el ectrode of the second transistor; a first signal input portion
electrically ¢p cd: . t : r fefil de:
ranst stors, anRECHBRL it g0R fhahl BIRELR] o b BeAi S S
electroqg f.the first transistor; second and third signal input portions

el ectrical ?“%bnnected to the input change circuit;

10 wherein the fourth and fifth transistors are the same conductivity type;
wherein an input change signal is input to said fifth signal input section, and when an
inverted input change signal is input to said sixth signal input section, said fourth transistor is
set in a conducting state and said fifth transistor is set in a nonconducting state; and
wherein the polarity of the input change signal is reversed, and when the polarity of
15  the inverted input change signal is reversed, said fourth transistor is set in a nonconducting

state and said fifth transistor is set in a conducting state.

5. A pulse output circuit according to claim 3, wherein the input change circuit
comprises:

20 a fourth transistor having a gate electrode, first and second electrodes, the first
electrode of the fourth transistor electrically connected to the second signal input portion and
the second electrode of the fourth transistor electrically connected to the first electrode of the
first transistor;

a fifth transistor having a gate electrode, first and second electrodes, the first
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10 a fourth signal input portion electrically connected to the first

el ectrode of the second transistor; a power supply electrically connected
to the first electrode of the third transistor; and a signal output portion
el ectrically connected to the second el ectrodes of the second and third
transistors, 15 wherein the first, second and third transistors are the
sane conductivity type, and wherein capacitor neans is di sposed between the
gate electrode and the first electrode of said second transistor or between

the gate electro t he, second. el ectrode, of ' sai.d second transistaor. 20
200 Ao hriyahine BN gl AEErERhS RO Ea bR e Rt REF M AGOD NG thisach
having a gate electrode, a first electrode and a second el ectrode, and the
second eP&Ond giestiede phibe fitihstransistor slestrispllarapested 4 thy frgrileciiods of ghe st gat e
el ectrode of the second transistor; a first signal input portion

el ectri calanystennected to the gate el ectrodes of first and 48 second
transistors; an input change circuit electrically connected to the first

el ectrode of t hdiffhi sigtal imput ppgioorelecgaabndommedtet o tht sdtgplattrodepeft thpdodritons
el ectrically connected to the input change -circuit; a fourth signal input
porti®n ehedtioi;aad |y connected to the first electrode of the second
transistor; a power supply electrically connected to the first el ectrode of

the third transissit®kignalnigpar porgowdkleoicallit cqnedttdro Beegitd tleadrdde ¢ompegied to
t he second el ectrodes of the second 10 and third transistors, wherein the
first, seaoand third transistors are the same conductivity type,

wherein the fourth and fifth transistors are the same conductivity type;
wherein an input change signal is input to said fifth signal input section, and when an
10 inverted input change signal is input to said sixth signal input section, said fourth transistor is
set in a conducting state and said fifth transistor is set in a nonconducting state; and
wherein the polarity of the input change signal is reversed, and when the polarity of
the inverted input change signal is reversed, said fourth transistor is set in a nonconducting

state and said fifth transistor is set in a conducting state.

6. A pulse output circuit according to claim 1, wherein said capacitor means is
formed between the gate electrode of said second transistor and an active layer of said second

transistor.

20 7. A pulse output circuit according to claim 2, wherein said capacitor means is
formed between the gate electrode of said second transistor and an active layer of said second
transistor.

8. A pulse output circuit according to claim 3, wherein said capacitor means is
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wherein the input change circuit is in a first state, conduction is

provi ded between the first electrode of the first transistor and the second
signal input section and no conduction is provided between the first

el ectrode of the first transistor and the third signal input section, 15
and wherein the input change circuit is in a second state, conduction is
provi ded between the first electrode of the first transistor and the third
si gnal input section and no conduction is provided between the first

el ectrod he first transi d the second i nput section, and
20 \A,hereoﬁmﬁ% chviee R e galgrdeqi EiPéii’é %‘gtr%%éﬁtpftaﬂé gé?té"cé?ﬁ'étolféﬂé sefoadt he
first electrode of said second transistor or between the gate el ectrode and
t he secofitisBf®ct rode of said second transistor. 30. A shift register
according to claim 24, wherein the conductivity type is an n 49 channel
type. 31. A shift register according to claim?25, wherein the conductivity
type is an n channel type. -3 32. A shift register according to claim 26,
wher ei n t he cdhduct i Aiptilge bytpet ¢igudaceprding tmelhin ¥ pweherg8 . said adpaqgitoayneadrsvisce
according to claim 27, wherein the conductivity type is an n 10 channel

t ype.5 34foredibsipleay adevwo of aacotich hagert matetial, mm@deriaMfemeng thdgate etedticdd, vi ty
type is an n channel type. 15 35. A display device according to claim 29,
wher ei n &ﬁﬁ1QQQQUﬁ&bﬁmty type is an n channel type. 36. A shift register

according to claim 24, wherein the conductivity type is ap
10. A pulse output circuit according to claim 2, wherein said capacitor means is
formed between any two of an active layer material, a material forming the gate electrode,

10  and a wiring material.

11. A pulse output circuit according to claim 3, wherein said capacitor means is
formed between any two of an active layer material, a material forming the gate electrode,
and a wiring material.

15

12. A shift register comprising a plurality of stages each formed by the pulse
output circuit as set forth in claim 1,

wherein sampling pulses are successively output on the basis of first to fourth clock

signals and a start pulse.

13. A shift register comprising a plurality of stages each formed by the pulse
output circuit as set forth in claim 2,

wherein sampling pulses are successively output on the basis of first to fourth clock

signals and a start pulse.

38



channel type. 20 37. A shift register according to claim?25, wherein the
conductivity type is a p channel type. 38. A shift register according to
claim 26, wherein the conductivity type is a p 50 channel type. 39. A

di spl ay device according to claim27, wherein the conductivity type is ap
channel type. °~ 5 40. A display device according to claim 28, wherein the
conductivity type is a p channel type. 41. A display device according to
claim 29, wherein the conductivity type is a p 10 channel type. 42. A shift
regi ster according to claim 24, wherein the capacitor neans is forned

bet ween the gate el ectrode of the second transistor and an active |ayer of
t he second transi stor, lg 43. A shift register accordin o cl aim 25,
wherein the cagﬁci t or® YELHSEISEr FOPREYNG 8t é]htyt‘%esmgg&f &2 Fody 8¢ ppise
second transistor, and an _actjve |ayer of the second transistor. 44. A shift
regi st er HERUCHFHELS! rRi IRCHEN Swherei n the capacitor means is formed
between the gate el ectrode of the second transistor and an active |ayer of
t he second tr aryghestinsamplingmilsca ag sisresyivelyquimut 98 diar basisgeltfirsiclodionti2 Zlock
wherein the capacitor nmeans is formed between the gate el ectrode of the
second t rsigmissaAndra stadpwse. acti ve | ayer of the second transistor. 46. A __
di spl ay device according to claim28, wherein the capacitor neans is forned
51 bet ween the gate el ectrode of the second transistor and an active

| ayer of the second transistor. 47. A display device according to claim 29,
wherein the capacit oA siifinsgiser tomprdnd e tpheelity tdiatages eactl Rehed8¢ thé ptilke

second transi stor and an active |ayer of the second transistor.
output circuit as set forth in claim 1,
wherein the shift register comprises first to fourth clock signal lines and a start pulse
10  input line;
wherein, in said pulse output circuit forming the (4n-3) th stage (n: a natural number,
1 < n), said first signal input section is electrically connected to said first clock signal line;
said second signal input section is electrically connected to said start pulse input line
if n = 1, or to said signal output section of said pulse output circuit forming the (4n-1) th stage
15 ifn=1;and ‘
said third signal input section is electrically connected to said third clock signal line;
wherein, in said pulse output circuit forming the (4n-2) th stage, said first signal
input section is electrically connected to said second clock signal line;
said second signal input section is electrically connected to said signal output section
20  of said pulse output circuit forming the (4n-3) th stage; and
said third signal input section is electrically connected to said fourth clock signal
line;
wherein, in said pulse output circuit forming the (4n-1) th stage, said first signal

input section is electrically connected to said third clock signal line;
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J 48. A shift register according to claim 24, wherein the capacitor neans
is formed between any two of an active layer material, a material formng
the gate electrode, and a wiring material. 10 49. A shift register
according to claim?25, wherein the capacitor neans is formed between any
two of an active |layer material, a material formng the gate el ectrode, and
awring material. 50. A shift register according to claim 26, wherein the
capacitor neans is formed 15 between any two of an active |layei material, a

material form : . i I r.ial . 51 A display
devi ce accor di %gl %%8%(?2 rﬁllg@?\%\%cg@gilsné}?(ﬂré&gg%%ﬁ%toem Er)rg%{(ri\gl & TR B8 ween
any two of a ctive layer materia terial formng the gate el ectrode,
and a 20° a}({]?'l"gsen%l%{%urtic r?él.“ g)f_“"}ﬁ th? bﬁ’l‘%ﬁ@%@?’@y according to claim 28,
wherein the capacitar.nmeans is fornmed between any two of an active |ayer
material, & medt (bR SERRPRY SR cEerdl capt et daY hitkiack semelinal . 52
' 53. A display device according to claim?29, wherein the capacitor neans
is formed bet wsBfcEnin aigh Pyise QytpyE eirqudt forpise thateth slage. sajdafitst pignalfigpyti ng
the gate electrode, and a wiring material. 5 54. A display device according
to clfai nseztion igrbectiiqally fenngicteg|te gaid Eprbelack sigopllinsd in an el ectroni ¢ device
sel ected fromthe group consisting of a liquid crystal display device, a
vi deo canera, sihsscemdsignal ygmit pestisn iradleatnicay icennectad po said bigeali qutmrt sedtionn
term nal, an audi o reproduction device, a digital canera and a portable
t el ephonef sakdpulse output circuit forming the (4n-1) th stage; and
said third signal input section is electrically connected to said second clock signal
line; and

10 wherein sampling pulses are successively output on the basis of first to fourth clock

signals and a start pulse.

16. A shift register comprising:
a plurality of stages each formed by the pulse output circuit according to claim 2; and
15 first to fourth clock signal lines and a start pulse input line,
wherein, in said pulse output circuit forming the (4n-3) th stage (n: a natural
number, 1 < n), said first signal input section is electrically connected to said first clock signal
line;
said second signal input section is electrically connected to said start pulse input line
20 if n =1, or to said signal output section of said pulse output circuit forming the (4n-1) th stage
ifn==1;
said third signal input section is electrically connected to one of said start pulse input
line and said signal output section of said pulse output circuit forming the (4n-2) th stage; and

said fourth signal input section is electrically connected to said third clock signal
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55. A display device according to claim 28, wherein the display device is
applied in an electronic device selected fromthe group consisting of a
liquid crystal display device, a video canmera, a notebook-type personal
conputer, a portable information term nal, an audi o reproduction device, a
digital canera and a portable tel ephone. 15 56. A display device according
to claim 29, wherein the display device is applied in an el ectronic device
selected fromthe group consisting of a liquid crystal display device, a
vi deo capera, a notebook-type personal conputer, a portable information

t erm nal '™&n audi o reproduction device, a digital canera and a portable

t el ephone. 20 53 . A Ay. AaSE. Auy2. As(y% Auy. AU. A. A )
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said fourth signal input section is electrically connected to said second clock signal

line; and
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line;

wherein, in said pulse output circuit forming the (4n-2) th stage, said first signal
input section is electrically connected to said second clock signal line;

said second signal input section is electrically connected to said signal output section

20  of said pulse output circuit forming the (4n-3) th stage;

said third signal input section is electrically connected to one of said start pulse input
line and said signal output section of said pulse output circuit forming the (4n-1) th stage; and

said fourth signal input section is electrically connected to said fourth clock signal

line;
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' &$10-10% & ()-*10% & Er)Cl-llg ZfL(?r%ain&' tﬁn) -4&%0‘Va&;a( ) - $$10% & () -#10%& ()-U?h???" @
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A3B<BF S4/ 1081894 thérd(sjgmal ppsiigign is|elegtyacali yigonmpcted i one of said start pulse input
— line and said signal output section of said pulse output circuit forming the 4n th stage; and
said fourth signal input section is electrically connected to said first clock signal line;
wherein, in said pulse output circuit forming the 4n th stage, said first signal input
section is electrically connected to said fourth clock signal line;
10 said second signal input section is electrically connected to said signal output section
of said pulse output circuit forming the (4n-1) th stage;
said third signal input section is electrically connected to one of said start pulse input
line and said signal output section of said pulse output circuit forming the (4n+1) th stage; and
said fourth signal input section is electrically connected to said second clock signal
15  line; and

wherein sampling pulses are successively output on the basis of first to fourth clock

signals and a start pulse.

18. A pulse output circuit according to claim 1, wherein the conductivity type is

20  an n-channel type.

19. A pulse output circuit according to claim 2, wherein the conductivity type is
an n-channel type.

20. A pulse output circuit according to claim 3, wherein the conductivity type is
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22. A pulse output circuit according to claim 2, wherein the conductivity type is

a p-channel type.

23. A pulse output circuit according to claim 3, wherein the conductivity type is

10  ap-channel type.

24. A shift register comprising:
first, second and third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor electrically connected to the
15  gate electrode of the second transistor;
a first signal input portion electrically connected to the gate electrodes of first and
second transistors;
a second signal input portion electrically connected to the first electrode of the first
transistor;
20 a third signal input portion electrically connected to the first electrode of the second
transistor;
a power supply electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of the second

and third transistors,
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25. A shift register comprising:
first, second and third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor electrically connected to the
gate electrode of the second transistor;
10 a first signal input portion electrically connected to the gate electrodes of first and
second transistors;
an input change circuit electrically connected to the first electrode of the first
transistor;
second and third signal input portions electrically connected to the input change
15  circuit; l
a fourth signal input portion electrically connected to the first electrode of the second
transistor;
a power supply electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of the second
20  and third transistors,
wherein the first, second and third transistors are the same conductivity type, and
wherein capacitor means is disposed between the gate electrode and the first

electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.
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10.: $10%& () -, 10% - Ve g‘& & ()-& 10%& ()-$$10%& ()-hqqqqbr 9r
+ 15 r<rd¥NC 10 1f(1)rZsE s%c%%g and third transistors, each having a gate electrode, a first electrode and a
second electrode, and the second electrode of the first transistor electrically connected to the
5  gate electrode of the second transistor;
a first signal input portion electrically connected to the gate electrodes of first and
second transistors;
an input change circuit electrically connected to the first electrode of the first
transistor;
10 second and third signal input portions electrically connected to the input change
circuit;
a fourth signal input portion electrically connected to the first electrode of the second
transistor;
a power supply electrically connected to the first electrode of the third transistor; and
15 a signal output portion electrically connected to the second electrodes of the second
and third transistors,
wherein the first, second and third transistors are the same conductivity type,
wherein the input change circuit is in a first state, conduction is provided between the
first electrode of the first transistor and the second signal input section and no conduction is
20  provided between the first electrode of the first transistor and the third signal input section,
and
wherein the input change circuit is in a second state, conduction is provided between

the first electrode of the first transistor and the third signal input section and no conduction is

provided between the first electrode of the first transistor and the second signal input section,
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transistor;
a power supply electrically connected to the first electrode of the third transistor; and
a signal output portion electrically connected to the second electrodes of the second
and third transistors,
wherein the first, second and third transistors are the same conductivity type, and
20 wherein capacitor means is disposed between the gate electrode and the first

electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.

28. A display device comprising:
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a power supply electrically connected to the first electrode of the third transistor; and

a signal output portion electrically connected to the second electrodes of the second
10 and third transistors,
wherein the first, second and third transistors are the same conductivity type,
wherein the input change circuit is in a first state, conduction is provided between the
first electrode of the first transistor and the second signal input section and no conduction is
provided between the first electrode of the first transistor and the third signal input section,
15 and
wherein the input change circuit is in a second state, conduction is provided between
the first electrode of the first transistor and the third signal input section and no conduction is
provided between the first electrode of the first transistor and the second signal input section,
and
20 wherein capacitor means is disposed between the gate electrode and the first
electrode of said second transistor or between the gate electrode and the second electrode of

said second transistor.

30. A shift register according to claim 24, wherein the conductivity type is an n-
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33. A display device according to claim 27, wherein the conductivity type is an n-

10 channel type.

34. A display device according to claim 28, wherein the conductivity type is an n-

channel type.

15 35. A display device according to claim 29, wherein the conductivity type is an n-

channel type.

36. A shift register according to claim 24, wherein the conductivity type is a p-
channel type.
20
37. A shift register according to claim 25, wherein the conductivity type is a p-

channel type.

38. A shift register according to claim 26, wherein the conductivity type is a p-

50



>$109%& ()- 10%$ & ()- 4 "10% & & ()- Fl0% & & ()-10'10'U;
;<) <<<A=|[: A410' F 'F10% & & ()- 0% & & ()- F f#Z210% & & ()- " !110% &
& ()- 9 $10%R& ()-  $10%RQ' ()- A=X==r>>>>>>| [ NA41010 & 10 & 10 & ,;10%
& & ()- F 710% & & ()- ! +$10%m&n& ()- [ +$109%8& ()-
| +$109MNn&' () - >>WP2?22A@ [ : NA41010 s 10%vAVR' () -3 10%vAK ()- 310%AK () -
109048 ()- i 10%WAVK ()- 10%WAK' () - AGVGEBNAKA| [ : NA41010 109%VAVE' () -
109V ()- t$10%PAK ()- 109%vAVE ()- 310%WAK () -

10%AVR' () - KAAA/ B| BBB| [ : NA41010 +109%vAVE ()- )Z"10%MAK ()- ' 10%WAVK () -
% 10%WARANOSLLYRS 00ORAVR' () - | 10%WAVE' () - BCqCCCSDVDWD [ : - 410M/M : 10%WAVE' () -
Y7 109048 ()- S510%WAK' ()- L3F"10%WAK ()- F110%PAVK () -
@ &10%VAVR' () - WDXDYDnDDDE( EbA410MM  Z109%9&' () - 10% % & ()- 10% % & () -
10% % & ()- 10% % & () - LOMAMLOM EEEE>FXFF| [ : A410MAVI 10% % & () -
10% % & () - 3D%AM&play-detivomosagdify to ¢lons 27.Qvierein tHOQGMMEIVily-tPpelts GGG
HH [ : AAIOMAM , ) F"10% % & ()- & 10% % & ()- 9%10% % & ()- #F'10% %
1 3" 10% Yaaingl)typel0% % & ()-HHH: 1 11| [: AAIOMM | 7 10% % & () - ~310% %
YIY'10% % & ()- s@$10% % & ()- L-Y10% % & () -
F+3"40% % & ()-JJJJJIJj IxJ| JvU410 9GIOWR&& ()- 109%R&& ()- 109%R2&S& () -
109R&&' ()-10"# 10" # 10°# Y::10% # & ()-| JIJOKAKKK| [: vU410 ! 109%R&& () -
109R2&& () - 10828&A (display de¥R&S&cdordind QPA&E £3,-whel QY RifeScdntuat kit Xfelislalh-[ : VU410
Y1109R&&' ()- “f/109%R&& ()- L-109R&& ()- 3+ 10%2&& ()- & 109%R2&& ()- s
°/cs$10°/o?&&n(&1-%¢ MMMWUAL0 10%' & ()- 10%' & ()-102&102&102&
F: 109%28&' () 109R8& ()- " 3109R&& ()- MWMVENVN| [: VU410 9 10%" & () -
10%' & ()- 10%' & ()- "s10%' & ()- ,z10%' & ()- 10%' & ()- VN
OOuPxP, Q-Q [: vU410 710%' & ()- C13"10%' & ()- /10%' & ()- C+3"10%' & ()-

Y% $10%" & ()41 >F3 g 1]59%% d‘g‘v&é acc Y %%é&@?ﬁ%&b&huctﬁlthﬁ/&&s
109&& ()- F'109&& () - 10e' 10e' 10e' T: 10%' & () - RRHSYSSTT 0 " Floves: ()-

109R& 109R& m' 109&&
sY}g gg‘”?‘%’ f%@nuuw E?vu410 L§ ?m%&&' () - y()Z 10988 ()- |+ 109&& () -

y 10988 () -  YUs$10%8&' ()- S# 10%&&' () - UUEVWI W\ V] VAW 0bU410
109&& ()-10&10&10& 3: S109R& ()- y7109&& ()- y52"109&& ()- 3 109R& () Vv

;Y:“S%&:Xg e B %%%éﬂﬁ%ﬁ%{ﬁﬁ%‘ Aot é%%%% o
) 10%&&b% %weerv}%g&fg‘(p/&@r?(feggf%ezsci g\nfl)s{%“rg‘ @4(1) Wé‘g;zl(%yc[r[olfbb; 869% tl(afm o, ()-

[[|[:bU4AL10 Lf/109%& () - -10%&&() Y+G' 10%&&() @z 10%&&()
10%& ()- F: 10%&&' () Normal " "Headi ng 13]c" "Headi ng 23] c" Headi ng 33]c"
"Headi ng 43] c Headi ng 63] c" "Headin c" Head| ng 83]c"
" Heddi ng 93] c* ‘QJ ¥‘St9%l?cé@%‘°|f6"rﬂ“ 254 yhersinbhe \ca C“ W&lﬁ*‘% &* 06:

XAG JN] SX\ ~° bdf hj | nprtvxz| ~F3(?G0OXa*j 6r}| Aml Xq&/ %@-IVNV\[ Flu

| 4 ( +Fb¢gpycwggg;tt@g lqummmd\ tlyealéycr of the second transistor.

ef gi *j k) nr nohg<r uOWFyz| Uv; syzSzDOvA?TIn?®t & 6q4Xn

R R0

()-
()-

44. A shift register according to claim 26, wherein the capacitor means is formed
between the gate electrode of the second transistor and an active layer of the second transistor.

20
45. A display device according to claim 27, wherein the capacitor means is formed

between the gate electrode of the second transistor and an active layer of the second transistor.

46. A display device according to claim 28, wherein the capacitor means is formed
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between the gate electrode of the second transistor and an active layer of the second transistor.

47. A display device according to claim 29, wherein the capacitor means is formed

between the gate electrode of the second transistor and an active layer of the second transistor.

97

48. A shift register according to claim 24, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate electrode, and a

wiring material.

10 49. A shift register according to claim 25, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate electrode, and a

wiring material.

50. A shift register according to claim 26, wherein the capacitor means is formed
15 between any two of an active layer material, a material forming the gate electrode, and a

wiring material.

51. A display device according to claim 27, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate electrode, and a

20  wiring material.

52. A display device according to claim 28, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate electrode, and a

wiring material.
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20

53. A display device according to claim 29, wherein the capacitor means is formed
between any two of an active layer material, a material forming the gate electrode, and a

wiring material.

54. A display device according to claim 27, wherein the display device is applied in
an electronic device selected from the group consisting of a liquid crystal display device, a

video camera, a notebook-type personal computer, a portable information terminal, an audio

reproduction device, a digital camera and a portable telephone.

55. A display device according to claim 28, wherein the display device is applied in
an electronic device selected from the group consisting of a liquid crystal display device, a
video camera, a notebook-type personal computer, a portable information terminal, an audio

reproduction device, a digital camera and a portable telephone.

56. A display device according to claim 29, wherein the display device is applied in
an electronic device selected from the group consisting of a liquid crystal display device, a
video camera, a notebook-type personal computer, a portable information terminal, an audio

reproduction device, a digital camera and a portable telephone.
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