; €3e$X>R6T_ SH FT REQ STER FOR PULSE- CUT CLOCK SI GNAL CROSS- REFERENCE TO
RELATED APPLI i« application is based upon and cl ains the benefit
of priority ﬂmmw“@mr\]apanese Pat ent Application No. 2001-116010 filed
on April 13) ire contents1of whi ch are incorporated by

tef erence herei nPSBARCKGROUND OF THE I NVENTION 1. Field of the Invention 10

This invention relates to a shift register in an electronic circuit being
operated by a pul se-SHIFTI BREGISTERFORPAULIELCAN OEOGK SIGNABRN el ect rode

sub m l m m di spl ay device that include the shift register. 2.
Desa \m I‘ﬂ m Iﬁl“ he Related Art Display devices as represented by liquid
crystal ,gispl ay devices are 15 used in various instruments because of their

thin profile, |ight \GROBS-REEERENOWEO REIATED APPLICATEONS Yyears, an
active matrix liquid crystal display device, in which transistors are

di sposed for each 'Phi?éeipplil%%ioh%Qﬁ%e&"iu%%ﬁl%ﬁ?ﬂaiiﬁisrt%%@x@hlt GO RPILRY Fréth

personal digital assistants. Technology for formng polysilicon thin-film
transistors = Si ; 2 : -{ BSPRY : .been
establ i s%red.lgiﬁﬂg']-ég gp%ﬁét%gsggégbﬁgﬁgﬁde%@g ?on I’mgli(%al: tsry}%ﬁr}q%g%pggﬂs’on
wi t h anor pho 1J:1.C L4 t S ' v i.gnal liquid
crystal disp ayéﬁ é%/ei gd;g%ﬂ%&t{)d;h?@kgﬁﬁ%nﬁ%é%;ﬁ%ﬁgg5*9 ﬂetrﬁg&f 1r?céill]#sl?'stors has
been effectuated. This technology has realized the integral formation of a
pi xel unit and a drive 25 circuit on an el ectrode substrate in the same
on 1 nter sect | ons of a pl ur BECROUNS QEFHEBERADNT FETEY of S gna
| i nes. The d{ivg,}.éidrog%'ht drives each transistor. There are two ki nds of
drive circuit- iof the Ip¥entione "§rive circuit for outputting pul ses to
the scan lines. The other is a signal linge drive circuit 5 for outputting
pul ses t¥ the si gﬁhlsmnwegﬁwﬁarefﬁtg? t ARt PEISEPT S ARLIPHEPRIGCITCRITPENg] | ty
of electrically cascaded shift reigi sters.. Each shift regjster shi{ts
phase of an ?Pﬁ}'@f?‘%‘ig)ys?gﬁ‘d sexnd ¢laekh ssgralutand fe idghue ClIreRid, s@aplectrpde
drive circuit outputs horjzontal scan pulses to the respective scan lines
whi | e shiftisibsiratesand ardiselay deyressthat igphide theshiftregistehal 1ine drive

circuit

2. Description of the Related Art
Display devices as represented by liquid crystal display devices are
15 used in various instruments because of their thin profile, light weight and
low power consumption. In recent years, an active matrix liquid crystal
display device, in which transistors are disposed for each pixel, has become
widespread in notebook computers or personal digital assistants.
Technology for forming polysilicon thin-film transistors (p-SiTFT’s) at a
20 relatively low-temperature process has been established. The p-SiTFT’s
possess higher electron mobility in comparison with amorphous silicon
thin-film transistors used in conventional liquid crystal display devices.
Accordingly, downsizing of the transistors has been effectuated. This
technology has realized the integral formation of a pixel unit and a drive
25  circuit on an electrode substrate in the same fabricating process. The pixel

unit includes transistors disposed in plural on intersections of a plurality of



10 outputs vertical scan pulses to analog swtches provided in plural on
the signal lines while shifting a phase of each pul se by one stage. |mage
signals are inputted to the anal og switches from outside, and the signal
line drive circuit outputs the image sjgnals to the respective signal

lLines. In order to facilitate manufacturing, there is a case in which these
15 shift registers are nerely conposed of either p-channel netal-oxide

seni conduct araf dind3Shndr anshattity ofrsignehiimes] Mheadrivei decwdendrivesdaatlor
(n-MOS) transistors. Literature disclosing such shift registers includes:
US. Patent Neandistd22, 082 Japanese Unexam ned Patent Publication No. 2000
155550~ SID 00 DI GEST, pp 1116 - 1119 and EURO DI SPLAY 99 20 LATE- NEWS

PAPER, pp 105 - 1Q%erdRgbdent Ridds off @496 direditt Bnd & hzeRhAins ddiveRUF&RE OF
the vertical scan pulses, if tenporally adjacent pul ses overlap each ot her)

such over| arfofrauwdtwm]sm% Y tHOSUETNRES TIRCBLIRS 187 HigRAPIiAb Qrfle dRMLIPE
witten into a pixel ch 1s not supposed to receive the signal, or
because the g ' [ . el [ e B Leh is
supposed’t o PEAR S EEbules d RO WAEIIAS Rt S AP cRCRIEThME]
so-cal l ed "pu "o hi : AV ] ' [ Rt ar:val s . t he
| eadi ng- edg(@ale’l é{ﬁ%aﬁ%% P%%Qkﬁﬁ%l-l}gag%ta(@? gas%!fe\é'}a gﬁ%?{/é g?ﬂ é(‘: o@&@‘*&%{%\gﬁ%ﬁt ted
to the shift registers.. However, if. a se-cut clogck signal s inputted to
2oshi Tt regisPEAS bl (TR Sieal ThE ThAE fthule 85 el ThE ScBR HpS
register. As;,a resul.t, t transistors constituting an output. circuit of
the shiti r o SRtk ot o A RaRs G RS e thP opchatlive arR Binpoorie ge
| evel s of ou tted sj nalf naﬁ/ b(ico:ge unstébl e. SUMVARY THE IN\/EN'I.'{.)C]\I
10 An obj ectShfinehAsPRIRFeRT £BFN IRSS, DY QRA 88 sHite STengil ding dBYBMr@uby
out putting an output signal at stabl e voltage |evel if a pulse-cut clock
oignal 118 i MOUPEENVEHAsAl BpraRUlses Br Borlse SWHERG PEPYIdgAcin RhAl 4R Hhtte
substrate, and di spl ay. devyjce inc¢cludipg the shift register, A shjft
regi ster acc@Rpldypesow He sbiiing Ahesept @aﬁtfspm@émq%stfsei nbnggesienals
output circuit including a first transistor having a first conductive path
bet ween a fiargtinpusiad taethe saplomavitshes finm qudpidenand thegsignghbdimgydrive
transi stor having a second conductive path between the output term nal and
a vol t age elcaecuitoeratrarisithpdmagersignalsitpdhedesnpecaiversignak linesi st or having a
third conductive path between an input termnal and a control 20 el ectrode
of the first trandnsendey tenfacHithsemanufagiisiingothdravisray casd mwhigh these
conductive path between the input termnal and a control electrode of the
second tlhansihéftoregistexsetanei rmoeralyi neipdsed) of feither tp-ghsnsebrmatalroride
fifth conductive path between a second clock term nal and the control
el ectrode ofsenticosdectny (prMAS) sransistord o wickahnel metal-exide deavicomductst xt h
conductive path 25 between the control electrode of the first transistor
and the contindMQf)deansistorst Lhterataendistlostnessuthoshiftaregisteraimaludes d7Sal
circuit configured to pr event 4 a voltage level at the contr of
el ect rode ofPdteat N dnB22/082s Japaneda bmelreimped Ratest®Publitatioa Nol 200 -
| evel of a first clock signal inputted to the first clock termnal is
reversed in 135656t aBEDWOOr DEGEST) s 11lénsi df1aB; | and uERRIO oDISRLAYh €99
second transistor is turned off. 5

20 LATE-NEWS PAPER, pp 105 - 109.

Incidentally, regarding the horizontal scan pulses or the vertical scan
pulses, if temporally adjacent pulses overlap each other, such overlap may
incur display unevenness because an image signal may be written into a
pixel which is not supposed to receive the signal, or because the image signal

25 is not adequately written into a pixel which is supposed to receive the signal.

A method for preventing the unevenness is so-called “pulse cut’. This



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a circuit diagramof a first
enbodi nent of a display device. FIG 2 is a schematic cross-sectional view
of the display device shown in FIG 1. 10 FIG 3 is a block diagramof a

t hree-phase shift register used for aqvertical shift register or a

hori zontal shift register shown in FI& 1. FIG 4 is a circuit diagram of
the first enbodinent of a shift register shown in FIG 3. FIG 5 is a
timng chartmebed nprovides i timse admtiegvalsgriatweanedhen lendingsedgd f andeghst er
shown in FIG 4. FIG 6 is a circuit diagramof a second enbodi nent of the
shift regi strailsngradge of klpGurdityFdf@lock signalscinpetdd th dgr @nftofe gastehs.r d
enbodi nent of the shift register showmn in FIG 3. 20 FIG 8 is a circuit

di agram of a four tHowsbediifenputde-ddieclsbk feign gl igputsédwp 4 Bhk Gegdstef;! G
9is acircuit diagramof a fifth enbodi rent of the shift register shown in

FIG 3. FIGtide aév@m@hr@déu&s AndcH AR asidtofd X Rherdiaft reeidte®f Abe pdulE, 25

register shown in FIG 3. FIG 11 1s a timng chart show ng r elations
anmong si %nal ﬁleuﬁﬁﬁsis@ofskt%nsm@uﬁﬁlgf&n 6@ﬁilﬁtc‘i‘f01ﬁf‘gf"6hé Bhifl fagid@r hhPnoldei s @
circuit diagramof a f1ed exanple of the shif

turned on and off properly, whereby voltage levels of outputted signals may

become unstable.

SUMMARY OF THE INVENTION

10 An object of this invention is to provide a shift register capable of
outputting an output signal at a stable voltage level if a pulse-cut clock
signal is inputted thereto, and to provide a drive circuit, an electrode

substrate, and a display device including the shift register.
A shift register according to one embodiment of this invention
15 includes: an output circuit including a first transistor having a first
conductive path between a first clock terminal and an output terminal, and a
second transistor having a second conductive path between the output
terminal and a voltage electrode; an input circuit including a third transistor
having a third conductive path between an input terminal and a control
20 electrode of the first transistor, and a fourth transistor having a fourth
conductive path between the input terminal and a control electrode of the
second transistor; a reset circuit including a fifth transistor having a fifth
conductive path between a second clock terminal and the control electrode of
the second transistor, and a sixth transistor having a sixth conductive path
25 between the control electrode of the first transistor and the control electrode

of the second transistor; and an anti-reversal circuit configured to prevent



register shown in FIG 3. FIG 13 is a circuit diagram of another nodified
exanple of the shift 5 register shown in FIG 3. FIG 14 is a block diagram
of a seventh enbodi nent of a two-phase shift register used for the verti cal
shift register or the horizontal shift register shown in FIG 1. FIGS. 15A
and 15B are circuit diagranms of the sé’venth enbodi nent 10 of shift
resisters shown in FIG 14. FIG 16 is a timng chart of relations anong

si gnal s usedaivoltdge lelkel ait thgicontrad edéawodé of EhE&Secdrbd teankidtoHB. frénGCseing7 A
and 17B are circuit diagrans of an eighth enbodi nent of the shifter

regi sters shewersdd, MKen a4o0lthge fb¥el o8 fisst alorkrighal mipagteimootheafirsit ridek
enbodi nent of the shift register showmn in FIG 3. DETAI LED DESCRI PTI ON OF

EMBODI VENTS darinliae$ i€ ibadss® ih shefstifeewhe s ehé firby efnstdtonid tulRdies anidbed
with 20 reference to the acconpanying drawings. It is to be noted that the

same or sim iy sdBhareRasistirehratsedhd applied to the sane or simlar parts
and el enents throughout the draw ngs, and the description of the sane or

simlar ﬁrts and elenments will be omtted or sinplified. (FIRST
EMBODI MENT) 25 As shown in FIG 1 and FIG 2, A plurality of scan |lines G,

R,..., to &G (herei naftB‘RIﬁﬁﬂ b%“s‘dRﬁWIdﬁf@FSrﬁﬁ IF)RAWII@}Sand a plurality

of signal lines S 1,

FIG. 1 is a circuit diagram of a first embodiment of a display device.
FIG. 2 is a schematic cross-sectional view of the display device shown
in FIG. 1.
10 FIG. 3 is a block diagram of a three-phase shift register used for a
vertical shift register or a horizontal shift register shown in FIG. 1.
FIG. 4 is a circuit diagram of the first embodiment of a shift register
shown in FIG. 3.
FIG. 5 is a timing chart showing relations among signals used in the
15  shift register shown in FIG. 4.
FIG. 6 is a circuit diagram of a second embodiment of the shift
register shown in FIG. 3.
FIG. 7 is a circuit diagram of a third embodiment of the shift register
shown in FIG. 3.
20 FIG. 8 is a circuit diagram of a fourth embodiment of the shift
register shown in FIG. 3.
FIG. 9 is a circuit diagram of a fifth embodiment of the shift register
shown in FIG. 3.
FIG. 10 is a circuit diagram of a sixth embodiment of the shift
25  register shown in FIG. 3.

FIG. 11 is a timing chart showing relations among signals used in the



52,..., to Sm(hereinafter collectively referred to as S) are arranged to
intersect one another on a pixel unit 11 provided on a first electrode
substrate 10 inside a display device. On every intersection, a pixel
transistor 12 and a pixel electrode 13 are disposed. The pi xel transistor
12 5 is equivalent to a p-Si TFT, for éxanple. A gate of each pixel
transistor 12 is connected with the scan line G a source thereof is
connect ed wishit registégstaiwh im&16.4Ad a drain thereof is connected with the
pi xel electrode 13 as well as an auxiliary capacitor. A scan line drive
circuit 21 and a $IGnal2 lisne drdwie diagemtof3h drddified hexgphplel of rthesslsifior s
12. The pixel unit 11, the scan line 10 drive circuit 21, and the signal
line drive @bgi@wﬁs};’olv@ﬁ@mmt_@gral ly formed on the first el ectrode
substrate 10 1n the sanme fabricating process. An opposite elects ode 14
electrically oppog[gg 18he fpwf@shit%ﬂ_i@%ta&@@e%nb&lélsdoqiﬂ@ﬂe%m@wUfEl@@@hm a
second el ectrode substrate 16, which is opposite to the first el ectrode
substratg 1QeqiLhaséndwiifIFaes sode substrates 10 and 16 15 secure a display
| ayer| 5 between them A sealing nenber 17 seals the peripheries of the both

el ectrode substratgg 1‘&h§ &'%%Hk:?’iag?%x&r%f;égla@eﬁﬂpb bAthehP oft 4l ﬂ"ﬂﬂ’gase

crystal layer in a ltquid cryst evi ce. e scan |1 ne e

circuit 21 iRe Vv i [ i §i: : V, 1.5 a
buffer ci rc&?&tu%%@sétr%{i lgéﬁtd c ogﬁ‘gs?égrrtlgﬁ%g(% ré%‘ﬁt% bg ver ﬂa%lazbﬁg%larg ¢
signal (ST ynchroni z i the CKV are inputted to the vertical shift
regi ster 22. e%gexi/%l}qvmiﬁq F?H.f regi ster 22 generates the vertical scan

I by shifti tical,.start si | b t jth
Fespect 1o oach of 1o Lanasnd fABCete Cirat iSefln R FBF sart hembyiige
[ it | i fy. I d a gHL t of th tical | , d 25
out put Hhemt et nsiarore SEMH fes"c " The oi gnal 116 drive of rouit

31 includes a hori tal. shift, registe 2,. 7 an inmage,signal bus and
Slolurality of andibh st Hetnshrhol rilations At PRRaS pRbw S st
hori zontal clock signal ( and.a horizontal start signal (STH)

synchr oni zed®&isterst “@(H‘Cgfési F’ng‘ﬁ@t"gd{ét% the horizontal shift register 32.
The horizontal shift register 32 generates horizontal sc 5 Rul ses by
shifting a phase &1Gshd Acng driBadresqingyit diggrams aﬁeelgﬁﬁgé;n%amm Bhit s
the horizontal pulses to the_ respective analog switches 34. |Imge signals
(DATA) are sthp;?&lﬂé@lr t‘QﬂlﬁWé'SiShﬁ!‘j@ léli%l 14us 33 fromoutside. The anal og

swi tches 34 perform sanpling of the inage signals_in accordance with the
hori zonfldl scan pdil&esl8 dada curquit disgrameefeasnygihl smbedimentiogndie shifes S
10 A three-phase shift register showmn in FIG 3 can be used for at |east
any one of tregiser shewn isHIQ. Fegi ster 22 and the horizontal shift register
32. Here, for the sake of conveni ence, one of the drive circuits using the

t hree- phase shift register will be referred to as a first drive circuit,
and the other will be referred to as a second drive circuit. 15 The

t hr ee- phase shift regi BESAILIID dHeSCRIBTION OF/EMBODIMENIH | y cascaded

shift registers SRl, SR2,..., to SRn s‘zerei nafter collectively referred to
as SR), clock |indargsis embodiments dfithe preFentTinyeatioint wilk he steecsb8Rwith
SR2,..., to SRn correspond to a first stage, a second stage,..., to an n-th

st age, 1eéspeefdérenty to The axcompanyinegs dsowings. fibis tobetnditad thay thesacmeok
signals of Cl, 20 C2 and C3 (CKV or CKH) to the respective shift registers
SR The out mimilarnededhcar pufneralsuaputapphgdt tve theitsame s gEialikrf partst ded
respective shift registers SRto the scan lines G or the anal og sw tches
34. Each of dlémeahs fthroeghsitethe SRawiaigadandt whe cdeackiptmnriofialle 4imandr 42.
For exanple, regarding the shift register SRL, Cl is inputted to a first
cl ock term namikl @gt2and démehtcilt besingitedd ovsian§Isfiéd. i nputted to a
second clock termnal 42 as a second clock signal. Regarding the shift

register SR2, C3 is inputted to (FIRST EMBODIMENT)
25 As shown in FIG. 1 and FIG. 2, A plurality of scan lines G1, G2,..., to

Gn (hereinafter collectively referred to as G) and a plurality of signal lines S1,



fir st clock ter urinal 41 as the fir st clock signal, and C2 is inputted
to the second clock ter urinal 42 as the second clock signal. A start

signal STP (STV or STH) is inputted to the shift register SRL as an i nput
signal IN. An output signal froma prggio us stage is inputted to 5 each of
the shift registers SR2 to SRn as the Tnput si gnal IN Each of the shift
resisters SR outputs an output signal OUT, which is generated by shifting a
phase of theS2nputo sSmnéherebhsfyarc kobacueelyyreferted: he aswd)choxlarsagged g0 The
vertical shift register 22 outputs the output signals OQUT fromthe
respective simtétsectgirst emstlsit tom bheixdspadt iMe pscadeli oesa Gims ¢kectiodal 10
scan pul ses. The horizontal shift r a gister 32 outputs the output signals
QUT from t hesulpsperet ilve iakidbt ar diplhgr dewiBe! 0 Ohcevesp iatdrsveiai)akbhogpixel

swi tches 34 as horizontal scan pulses. In the followng, a constitution of

the shift reghatRtsr BB aMd 4 phfelddecidded3 e dEssy¥Rdl N ’I‘ﬂeg)ixél tiahbi®bshp
transistors included in each of the 15 shift registers SR are p-MOS

transistofs ,m%f&fui@mm k6 a SSTEFT 3G e%m;ﬁé.si Agate o‘f%ﬁ@l‘x‘?ﬂe‘lgfﬁﬁﬁbrrﬁ Rrs

to a state ere a transistor 1s san ched I n between two ree

el ement s Soofo%ﬁg%ﬁeﬁﬁéﬂ E}?@Lé%ﬁﬁg@fﬁ Bl feednebalIak c@ﬁx&&‘é& with tﬁg"s{i‘%&%lﬁé

regardl ess r or not e elenents are physically connecte

transi stor. tprt_.Ci | to:l £4.r .LANS|

second t ansithy 5y 8 WPaaificheidt it DaRHERBRh 1Bk kAL A 1§ BeBas .
bet ween the first .glock .m.nal, 41 a an.output . termnal 44. ,The second
r anetstor 3 avefiaRE EapRimarna, dcard Do Ak LBhic £ ok cfiel e, ARER" 4
and a voltage_el. rade 48. Mre .concretel rai.n .of the fjrst )
ranei stor - Sarduif 1 e e Pt GRBSIRS Loy TORF Mo hnlsy B ok e finea
41 and a _soutce thereof is electricall annect ed t he out puyt .term nal

4. A solt cetipe e Eoebyand tBS slanadilude it cfictth Af are anfagyRlle AvERFLR o
the voltage elegtrode 46.and a dr ain thereof js electrically connected to
t he out put té?“rrﬁﬁ“&leqﬂ%}‘o%ﬁ‘g?StFﬁ@ ﬂ) F%ttﬂ%%&@ é?’ﬁ‘ﬁéf‘mélpliogeslsnputted to the
first clock termnal 41 and hi gh vol tage. VDD i s suppl.ied tpo the voltage
el ectrode 46. The QDtPPOSHE rei%ﬁtf‘mfﬂﬂ-é@ﬁ%c%rmﬁgwmpgmgcﬂ&wxg glestrodes 139
the output ter_urinal 44 man the fir si tr ansistor T 1 is turned on and
the second tisdREmedam gsuriace of Accond eleghrpderfathstrata 6 which is QRRQSUkESOL he
hi gh voltage VDD fromthe voltage el ectrode 46 to the output term nal 44
when the firthe firgthelestrgde subistraterlibd Bhdasediver elestrodecribstraiagldrand 18 i s
turned on. 10 An input circuit includes a third transistor T3 and a fourth
transi stBr Tsecurped tdipplayt layesl 8 thetwegnhihera. t Ai seplowhanembee 1dasenlpethgeen
an input termnal 43 and a control electrode of the first transistor TI1.
The fourth tperipheries a4 thasbethf eleathodw rinbstuates.paflhebdisday layeri hputs
termnal 43 and a control el ectrode of the second transistor T2. More
concretely, equisalent to mhduid geséablayenen aHiquidiarsstsil shisplaydeaice.

el ectrically connected to the input termnal 43 and a source thereof is

el ectrically connethedcan lingedevatainjuitldcincbutesod vettacHlj shaft register 2om T1.
Meanwhi |l e, a source of the fourth transistor T4 is electrically connected
to the vol t alpoeblsdiftendend6a bufferaicircuiter edfversicel etucki signay €AYk ead at o
the control electrode of the second 20 transistor T2, and a gate thereof is
el ectri cz | yvedinsdcitert signahdSTND iy nicbroniaed wish theeCKhpare énpetied toethei ves
the input signal IN through the input termnal 43. Here ) a conductive p
ath to the coetticadf skifeategistele 2%, t Thef verticall r dnéti sbgistdil 22s gepéeateedtlico as
a node nl, and a conductive path to the contr of electrode of the second
transi stor Tieitdcal swharpukds by sisiftingod@haze oZ3hA vasehl ctadWbignalnby udes a
fifth transistor T5 and a sixth transistor T6. The fifth transistor T5 has
a fifth condugigeveiftatrspeet weasnchhef slee @ogn dimekG. het Bivelishitedr 42datié t he
contr of electrode of the second tr ansistor T2. The sixth transistor T6

has a sixth pafdpeircuft DaplifipgtvweBRRetdifl &eabFedlt FltBetveptiealadcahfulbéd, asld tr
ansistor Tl and the contr of electrode of the second tr ansistor T2. Mr a

concr et eby, 6u€1fu’ﬁki theddo @h@%ﬁ)e@fivbf},@aﬁilfr{e@ @¢ransistor T5 ar a electrically
5 connected to the second clock ter urinal 42 and a sour ce thereof is

el ects ically connegheded IALAF9BIERLIS PRIIAAE 8hotBntACHRf LERAS 50O
T2. Meanwhile, a drain of the sixth transistor T6 is electrically connected
to the control electrode of the fir st transistor Tl, a gate thereof is
electrically connected to the control electrode of the second transistor
T2, and a source thereof is I0 electrically connected to the voltage

el ectrode 46. The second clock signal C3 is inputted to the second cl ock
termnal 42. The reset circuit turns on any one of the first transistor T1
and the second transistor T2, and turns off the other.



An anti-reversal circuit includes a seventh transistor T7 and an 15 eighth
transistor T8. The seventh tr ansistor T7 has a seventh conductive path

bet ween the control electrode of the first transistor Tl and the voltage

el ectrode 46. The eighth transistor T8 has a ei ghth conductive path between
the control electrode of the second transistor T2, the first clock term nal
41 and the seventh transistor T7. Modre concretely, a gate of the 20 seventh
transi stor Tanimageetgualdald 33, coninephadlity of healgawiothesl 2Eprodee dfort the
first tr ansistor T 1 and a source thereof is electrically connected to the
vol t age el ecsigadelihs Sveanhbiizentad cirkesighall (GKH) ghdra horpshisi etartsigsal
electrically connected to the first clock termnal 41, a drain thereof is

el ectrical | y(SpHhegtRUréBizbdewednthe! CEIFEcireotiep Wited N> $B6 ORGkikdasi ity T2
and a source 25 thereof is electrically connected to a drain of the seventh

transistor TigsikRregal heonduchbhil PRI MRgideeBd hRndffled Rbrikdiftaedant h

transistor T7 and 11 the source of the eighth transistor T8 is referred

to as no n ieectevergal.  Cier t he
3 ool OISR e R RY S, Bl band el Bnd P

control transi stor rom berng reversed,

attributable f e f C rol:. el : S

t ransi st or Tﬁﬁ&\kﬂgrtégﬁdﬁgov@%? ?g‘?ﬁ@ ﬁtogt\(?le P(%&)e? hggfa ?l%tl(gsé)g@f%%ﬁg g’% gngﬁp%%l i's
reversed in the st ere the,fiyrst,..transjisto [S rne n. and -t he
Second ¢ ranstiengl DATHSE Aboyen’ B i IREHE el tisGod P GuRigRl e
state where electric potential.is easily vaniable because. the high voltage
VDD i s ot s APBIEANIE T4 R GHR R (e fes el iy fcotidngg Vtkod
described. F|.G,5.10 i a timng chart of relations be en the input
Sonal TNt e houzRntal shah DUSEY, SREptRHe R AR pieRnls e Signe O B pu
signal OUT concerning the shift.register SR1. .T ut . si gnal IS

equi val ef 1o the Prisecohast shif ﬁ%@é%%r. ﬂmnm%fﬁﬁ a8 &eanfg%éﬁa% 3
are pul se-cut respectively., That.is, each of the cJock signals is. proyjded
Wth i me 15aRKBAE @%Yelﬁ@@iééﬁt |re%.lar%¥g2§a@ésﬁ%éommqa? ﬁglédssgst%é?eof .
Note that the other shift registers SR2 to SRn operate sinmlarly to the
shift regi st Bergrion thgc sakeHfcconyarreness onen ¢y theatuive Havgiits ysieg the A
a nonent tl, when the input signal INat a low level is_inputted to the

i nput ter m ntregphaseeshiff repistes ilkberefparethdo ane fissh drive ciisyitsead the 20
are turned on. Since the second clock signal C3 is at a high |level, the
fifth transi ethar Wil be refersed b as gtsat:@;d%rné'emlhz rises to a high |evel
as the high voltage VDD is supplied fromthe four th tr ansistor T4 then
eto, whet®by the sTbenthree:tsiset shifr regisder Hockideshat planslity of glectnieally
turned off. The node nl is set in the floating state as well as at the |ow
| evel becauseasdadeilshift registexsnSR1) SR3t... atol SRn|(hexdinafes oplhedtingly referrade
third transistor T3. The first transistor Tl and the seventh transistor T7
are turned obo ascBRY nlyick. lined B6Theard omepws ditescBockThe gstuft Gigiatera HRyh

| evel is supplied fromthe first transistor Tl to the output term nal 44,
wher eby t he SRZput teBHimatortkSpdrsl toed Arsti stage ad sacdridystalgen el to s nathnstagni

t2, when the electric potential of the input signal INis 5 rever sed from
a low | evel trespechivgly. | &k clotlhEnehiB6chrefansimitdingl@nyisio chekfsigmals of C1,
transistor T4 ar a turned off, and the node n2 is set to the floating
state. Hooev€? ahdhOAKWNar iGKHDto ghe ussipsttbecshifteraédistetrs S tTheasuspuwr T5
is turned off, whereby electric potential of the node n2 at a high level is
retai ned by &inpar3®idrecfaapatpuitdingothé heutpet osignhlsafiminstidie T@spethieesshifth 10
transistor T6 remains in an off-state because the electric potential of the
node n2 is nmaegibBireeSR 86 théecan dhek €ver thandaldgesweiteleds 34, pPohenbi ehe shift he
node nl maintains at the low level in the floating state. Here, if ratios

bet ween chanpgfisvdrdt BR andluwdeanpeb cRREt bermiMdlsrati gad 92, paFds exaniple,
first transistor Tl are set sufficiently larger than those of the third

transistor T3edfdiflg 8HY BRER rediktdr SRS B fphatedédh dirkDelobRYSrMin41%4 1085
| ess affected by potential variation at the'third transistor T3 when it is

swi t chedog At santd}i GdciRB], hid PHeR hpetRIEE bi SedBRESNbIkeRhiddretd hE St

clock signal C1 is reversed froma high level to a lowlevel, the electric

potential of s&&%dcggek Rigrddl, t R chl @Rl (18 Hift RGP D, T BVElpuala td-the

| evel) which s e



20 lower than the low level. This is because a parasitic capacitor exists
bet ween the gate and the source of the first transistor Tl or between the
gate and the drain thereof. Accordingly, the electric potential of the node
nl varies in line with variation in elgctri c potential between the drain
and the source of the first transistor T1l, unless the high voltage VDD is
supplied to 25 the gate, that is, to the node nl. Here, a phenonenon where
the el ectri diysdtadotk &rmoiad 4ode the Hrstl dack mignalatads &2i issingtuttdre to the

i nfluence of variation in 13 elects is potential at a connected

transi stor isconéthrckadrininals4d2abobe stcombcloakhndigrtad. node is referred to as
a bootstrap node. In this event, the seventh transistor T7 and the eighth
transistor T8 in thetsabisigna\STBEASTYi arcSTH) as énputtaddo ohe shifer-edigtdnSRMi gh
voltage VDD is 5 suppli edgto t he node n2 through the seventh transistor T7
and the ei ghidah ingmssighal INS. AAXCE@pudisied al. frémea g?&ﬁoﬂgstaﬁgeﬂg ihpiieer tbn
the floating state, but the node n2 maintains stable elects is potential at
a_high | gveleachNof {HeSsHRY redibfrs 2 do AL SHR inp4ti gl I 2l Radh o7 thbe
off-state. Since the first transistor Tl is in the on-State and the second
transistor Ihiksddotehe SR o€ arlQus Bt ONPpkuHiaNH dehethtdd Byl OW

| evel is supplied to the output term na ereby the electric pote

of the out pul,:si St 0y eis
no anti - rev;grhé}gt?lg%?dlr 8%‘3 %mg%eﬁ@te%%g% ?}?%ﬂé{:@ﬁﬁr@}l@%}f%ﬂe‘%é & g{oé grék
signal Cl is_ rs f ' | vel ment
t3, voltage %éﬁégsénEigﬁee&eggi&traggh{;ﬁggglﬁge\{f#Za%)ﬁt;%lﬁgtthgvxst%cg%%gﬁ@éﬁ?@’?% 2 1s
reduced. Bas upon t.he foxegoi el.ectric tentiak. of the node R2 in
he Thoat | na 6, HEBerbve shif i dde SKof BR o=sbeBle ol lirte b %, et
conducting and the, hi gh,yol{age VDD i.s.supplied,to the o ut term.nal, 44

t hr ough ]{Bhe ¥aRRHSEFandi t%?lq”‘f%t vﬁﬁftuhﬁi%ert‘?ﬁ% BHPPH Eggeoqtgyélm@f‘alﬁhe
out put sign i ncreases and the vol tage vef orm t her eof hecone

i short o LT Banb e BreienBVR i ro e oo ah The ERb R Genalge Shatchesn
the interval_between the nonent. t2 and the nonent t3 is because the

pul se-cutti &f f’@&n{;ﬁesc?ﬁt@%l\?%ﬁ'. If the clock signals Cl to C3 are not
25 pul se-cut, the nt_t2 and the nopent t3_becong one jdentical | nt.
At Chat nmoment whdA the followang Bcronstymaioncet jthey ahidy T STh il gﬁ

| evel 14 to the l.ow level, th ode n2 is not in the flqating state
because t he qesuFibRds r dissivin inAICh 4 alhes frangistorpdnelyded inpach ofdhe ¢
potential of the node n2_is not r educed even if the fir_st clock signal C
1is r eper Sl tegayierheRmgo MOS| trapsistirs| i axapple. Oflerpeths ¢rnrensing,
when the cl ock ;&gna[s Cl to C3 are 5 pulse-cut, the electric potential of
t he node n2 ‘ascomdwrtiyenpatit refess ko oh statgeWhiene th sranmstoy s naxdweished Ha
monment t2 and the nonent t3 as previously described) neverthel ess, the node
n2 is in thebdgtinesn fHyo srathrepedameats ve 1 §h elentriggly\vommaingestte suspgnadd t o
the node n2. Accordingly, the anti-reversal circuit is provided in this
enbodi nent, b&@weenother elemmentsi deghrdlpspanli wdhedsher coromot hehensdemants myre
supplying the high voltage VDD to the node n2 when the first clock signal
Cl is rever sghydieadhy corndrteh to shetransistoe | ow | evel in the state where the
first transistor Tl is turned on and the second transistor T2 is tur ned
of f, thuw® preventihg ovhtpw ettcuitc ipotusiesi al fiwbt ttrannizter APl fawdn desengnd
reversed fromthe high level to 15 the lowlevel. In this way, the second
transi st or Tdawsistond2. bdHeufinetdtranstiior A s ianfiest comduatiea path Hdatwesn
clock signal C1is at the lowlevel, whereby the electric potential of the
out put si gnatheOfirswi dlbclbetestmhhly 4iniantdaiane duaput herindmal etdel Thei ngedohd
interval. Mreover, since the electric potential of the node n2 is not
reduced at 2@ranbitopTeritad 8,sethred sbudtictiveapails betwdén the watpitateratinhd 4uhe
off-state. So, the high voltage VDD is not supplied fromthe sixth

transi stor Tend @ vhgagodicitodeadl tWRré icoAtrdieBnNal &itsdn of theSimottrigisas
off. As a result, the output signal OQUT at the |ow | evel w thout distortion

wi Il be s1ppli el elcRtitiffl] P BdPbdcts @ t 6t RaFirdtdelod téiim iaTATRHA 4 4ourdecthebéis
electric potential of the first clock signal Cl is changed to the high

llevel , the ej0dlbbtyidARSESIRICtd® th The Wt @érmid1U4. Ne;A source of the second



15 first transistor Tl is maintained in the on-state. The first clock
signal Cl is supplied to the output termnal 44 thr ough the fir st tr
ansistor Tl1l, whereby the electric potential of the output signal QUT is
changed to the high level. At a nonentgt5, when the electric potential of
t he second clock signal 5 C3 is changed to the low level, the fifth
transistor T5 is turned on) and the node n2 is changed to the | ow | evel
because t he teaghkishoirt T2assletncallBcosnéated e thé vokthge elecTimlesé@ and a drain
transistor T2 and the sixth transistor T6 are turned on, whereby the node
nl i s changethereoft Reclbitgivallgvednneotkd tetlsevatydt terariahbidr THers, ther find
off. Since the first transistor Tl is also turned off, 10 the high voltage

VDD is suppldlesk bizridleC D prfutted md Rk 4t thychUughming]l 48cailda thighSiotage T2,
whereby the electric potential of the output signal OUT is naintai ned at

the high | eveDD ff §@plidtEtdBNERbIthSe elddbroderdd. STEBLtYUY difcdit ¥8E s thee
high I evel. The node nl is fixed at the high level, while the node n2 is

mai nt ai ned : vial 4 14t 454 I ok S TR [ at
& aﬁfstt@ocgmklﬁylw to! the! pg %%121#.2@0%43\}[\%@?} thgfﬂgt trdRiftbemed ;

t he high |eve Her e, L ratios e second tr ansistor T
t ffici.ent fmd k i.fh [ it
o ot Ut R oA s bR AR NP SRRl chbule
i bet ny h { t ift st 15,
addr t1 on, o1 e 4 IBleh, FlEade Srd 3k tnd B1ckb] S hiEAT UB Bl outole
hi gh- | | sj I i t i to.th 2, until th
'nput of gnalterRiral ckboigier de e dfRablr 13a et Atk dPanaerond; e
first embodinent. pr oy de% the shift register operated by the pul se-cut
cl ock si gnal ts,ra&ils?%r ISTHRGH @R the anti-reversal circuit supplies the

hi gh vol tage VDD tp the node n2 n the.electric 2 potential. of the first
O onSRae P71 n el SeGe R intiaRs it apsision ToRad B P TRbaFapeiStde
state where fhe f St Ator Tahas a Hing Godudive bagh Hotontn an input

terminal 43 and a control electrode of the first transistor T1. The fourth

transistor T4 has a fourth conductive path between the input terminal 43
and a control electrode of the second transistor T2. More concretely, a

15 drain and a gate of the third transistor T3 are electrically connected to the
input terminal 43 and a source thereof is electrically connected to the control
electrode of the first transistor T1. Meanwhile, a source of the fourth
transistor T4 is electrically connected to the voltage electrode 46, a drain
thereof is electrically connected to the control electrode of the second

20 transistor T2, and a gate thereof is electrically connected to the input
terminal 43. The input circuit receives the input signal IN through the
input terminal 43. Here, a conductive path to the control electrode of the
first transistor T1 is referred to as a node nl, and a conductive path to the
control electrode of the second transistor T2 is referred to as a node n2.

25 A reset circuit includes a fifth transistor T5 and a sixth transistor T6.

The fifth transistor T5 has a fifth conductive path between the second clock



16 tr ansistor T2 is tur ned off. In this way, the floating state of the
node n2 is avoided, whereby the electric potential of the node n2 is
prevent ed fron1be|ng reversed fromthe high level to the |ow | evel.

Accordi ngly, conduction of the secondy%ran5|stor T2 is pr evented, when eby
fhe output signal OQUT can 5 be outputted at the | ow | evel w thout
distortion. In a display device using the above-described shift register,

it is possieeminalbfZandtthetchatiohieldctroelyi oftthe seyond éraofsidthe Tiul sBhecsiktic! ock
signals. So, the display device can prevent display unevenness attri butable
to the insuftkhgsietdr T6 hbkagieth enhdureiye withriritwiesh ahpicyetisl eRitrodews théie

di splay 10 device can obtain fine display quality. Incidentally, as shown

in FIG 5, tfhetaihhsieneTiahngi fHeUtdntrd] 2Wdttedeedf the dRbAR BhnkGocecui t
having a constitution to supply the high voltage VDD to the node n2 when

the first clxgmeke 8hiiRkella afiPRA $Ea ol {12 ARARAANLiFtor! T6 HHE ol QchipiIo

description regardi ng enbodi nents of various ot her shi

regi st er ﬁg e accor%ﬁl}% cﬁ?cksﬂ%&)i’iﬁn 45 ' ‘ﬁgle@so@ﬁe%{ek ddefgiggﬁe%ﬁhcﬁﬂicm t

of a shi T%t regi st ng to a secon ment 1 nc ni nt

ansi stor 19, 03k eat ol ARk essﬁeeqxéa Lot QLB baasd st or

T8 shown in CI‘—) he i nt ansi s has a nin | ve path
bet ween the gontr el ec e of. the,second . .tr sistor., T2, e vol

ol ectrode scamy Pheng TRt "t?%?%% T2 F FthlealR v R o' 8 KOnRE% s
transi stor fqr ex dr, ain. eof ect.r.i cal | nnect e th
second tr ans‘icig‘ftb?gg'gk Fis Bath B nise Ry & gasd e ﬁ%@%&%fylf:@?% peRasitediy
connected to,the vol e, el ect de 46, and a e ereof is

el ect i cal | yheofRRP LAtk co ep&{ecwf Hrdnsfor P apdch Owerd thareohdan i n
FI GS, when electric potenti of the first cl.oc nal .C 1.is,r ever
sed fromPa HlgH et |te9é401tagﬁe%@%tr9§ o TihesFeondglack g

signal OUT i Qhanged to a_lowlevel. Since t e ninth tr ansistor T9 is
Curned on arg3ds HRBHtted| toaide saseN sclgfe}bﬁfr%awt ot hﬁ%a%seﬁzcqu%tg%%
transistor T2 and a sjxth transistor T6 are turned off. In_this way, it

i s possi bl e a3 ene ghithe fastiragsister ddan second yanpisten Thi andGurns of °
distortion dur ing the inter val vvhe nthe fir st clock signal C1 is r eve
rsed fromthfélemtélﬁrlevel to the low level in the state where the first
transistor Tl is turned on and the second transistor T2 is turned off.

( TH RD EMBODI MENT)An camig-rerexsal i arquiGingluden argevently dirsnsistor difi andf am
shift register according to a third enbodi ment includes a tenth transistor
T10 and 1n edightintthansiatesi B8.or Tive Bpvemidt seansastor NE7 Hes enséventhnwinsiugtiva 7
and the eighth transistor T8 shown in FIG 4. The tenth transistor T10 has
a tent h condpatth betweemhthrecomseol ¢lhetrodeof the diret traswestof Ttlhand ithstvoltage
transistor Tl and 15 the input termnal 43. The eleventh transistor T1ll has
a el event h celactrote v46 patTheh el gletdn trimesisnt 1@ halseat pighdhotondrctsec gadh
transistor T2) the first clock termnal 41 and the tenth transistor T10.
The tenth trhetsiesnothd tontmd eledredewvéthe secandi ttamsistad T, ethe- B8 clock
transistors for exanple. A source of the tenth transistor T10 is

el ectri cal | yterorinat ddcand tRO seheninmansigonmiTial Mérandnaetdyeatgnde effthes

el ectrically connected to the control electrode of the first transistor T1
t hr ough 2 noskvemth tFimesietceVENiselectmcdlht connected $o ¢heconirohklegtiwdardched as
simlar to the eighth transistor T8. An input signal INis supplied froma
shift regi stBrstithansipta@CBland asdoagee tlerebfissductetadlly dohdettedito the andiagtor
T10. 25 At a nonent t3 shown in FIGS, the input signal IN at a high |evel
i's supplied élecodods. nMehhwhde, aheateestt thd ehshsiransitid B8dstdiecteicallgnt h

connected to the first clock terminal 41, a drain thereof is electrically
connected to the control electrode of the second transistor T2 and a source
25  thereof is electrically connected to a drain of the seventh transistor T7.

Here, the conductive path between the drain of the seventh transistor T7 and



18 transistor T 11. So, the second tr ansistor T2 and a sixth tr ansistor
T6 ar a turned off. In this way, it is possible to output the output signal
QUT at a low level without distortion during the interval when the first
clock signal Cl is sever sed fromthe t‘n gh level to the low level in the
state when a the first 5 transistor 7] is turned on and the second
transistor T2 is turned off. (FOURTH ENI BODI MENT) As shown in FIG 8, an
anti -rever sghecsowmneet obtha aghflh tregsster T condfarged otoa akonodd rhbofiheent
includes a twelfth transistor T12 and a thirteenth transistor T13, instead
of the sevenirdtitevnsabeieuillprrdntdia dtageglevel it ahsi ®horol Teshode of thél G
4. The twelfth transistor T12 has a twelfth conductive path between the

first clock geesiid BPdnsddtoamp filden veird dgag@e@bettwma KWattriibatdlble b eeflbiting
transistor T13 has a thirteenth conductive path between the control

el ectrode ofgthheof thes toﬁtrrarléte%t&aew theNR c6RMtE M siSlRCT? OffBe i ift d@oRAEENd
transistor T2 and the twelfth transistor T12. 15 This anti-reversal crrcuit

has a cogstijbydl 8P tHBEER tJ}ﬁc Irgg}ﬁatcmglsdf‘éﬁetg@&hﬂnﬁ]eOEtaItl@ewggfe‘-‘%thﬁfslee

seventh transistor T7/ an h transistor T8 are 1 nterchanged wt

each other. (CORGILELETY i i @uxts;ﬁelar (?/rg ra?tf etcx\ﬁ‘(ll fttaihsa%t%gsf‘f O{ul-ﬁgea dff  Here,.

electrlcally Zonnect ed ectro ereo IS

el ectricall %@P%ﬁf@(?&?? § g%tg xte@eergr tstelfﬂ(e a\&ﬁexteeélre]ﬁ&g géée[ntfﬁlzlg e%r il ?&Iblehe

thirteenth y con Hée ¢C
el ectrode of, the s tr T2 throu he node n2, a gate t her eof
is electri cahelcﬁ (sf%ﬁﬁ%gf%lbv? a?‘ﬁﬁ%ﬁ? P8F SEPgtUE ‘ode of the first transistor
T1 through the no 1, and a so n_ eof | e caI cted
1o o gt oe [ hSett pnheratind PLEES shutbPedSlexi SR Rfi kR dBEribld v f“?ﬁg
FI G 5, whenan n.ut i gnal low level.is.in
ter i nalida3 inteFabpe fthogactiing he isact oo BRL Y, b 10k lfiels
thirteenth t nS| or, T13.is d _on. a nmonent, t3 n elects i
potenti al ofC éé’r the nedes R sargﬁgﬂ eng tthae R etignal Q%f\ﬁonwemgttﬁe
twelfthtran tor T12 | turn Si nce bot@ﬂ é?fﬁrtwelfthtranmstor T12
and the thi rEt ntll‘?gt-srtaﬁs flor T 13‘3 aPla1 IRy nggn 14 WWBH"&QG@OVWS i's
thereby supplied to the node n2, the second transistor. T2 and a sixth
transi stor Tehagesshiffedetnmurtt signal (fN.s Mg clook pigngdsdrbite &9 argt pulsetwé
out put signal OQUT at a |low | evel without distortion dur ing the interval
when the firzespestiealysi Jhat &1 each ofetha¢lgokosignads hisgrrowded wath rimpow
|l evel in the state where the first transistor Tl is turned on and the
second tlbansingewialy2A t hetween leeding edeqsrurd traElBers dgaThhergok hdWtei that| G
9, an anti-reversal circuit of a shift register according to a fifth
enbodi nent ithel ofdher shiftoragietens PR2 40 SRn opemate similarly itptthenshift registest or
T15, instead of the seventh transistor T7 and the eighth 15 transistor T8
shown in Fl SR} ifleecoémianceayith the diming drart showasimF{Gubt eent h conducti ve
path between the first clock termnal 41 and the input term nal 43. The
fifteenth transi stAft afilénhnsth whén éeaitpwiorigoak INat pdow lewelusenputted to
control electrode of the second transistor T2, the control el ectrode of the
first transitteompit wmohinhk4Bpthd ebeirtltransissosTdrand 4he Tomgh2Fansistor T4
anti-reversal circuit has a constitution where the source of the twelfth tr
ansi st or20T1 2amehowmedorl GinBe ithe edecatid ichek| sigralnGdds ed a bighkeviehpilte fifth
termnal 43. At a nmonent t3 shown in FIGS, the fourteenth transi stor T14
and the fiftwensistor @646 3 an offtStadee Ahemacletn2 cisastoa-laghtlevelSisnthe ligh
input 25 signal IN at a high level is supplied to the node n2 through the
fourteent h tvaltegs VD Td4uppled Heorhitheefonith traawsidtet A4 fHdretd, Mehaebgrtile
transi stor T2 and

second transistor T2 and the sixth transistor T6 are turned off. The node

nl is set in the floating state as well as at the low level because the input
25 signal IN at a low level is supplied from the third transistor T3. The first

transistor T1 and the seventh transistor T7 are turned on accordingly.



20 a sixth transistor T6 are turned off. In this way, it is possible to
output the output signal OUT at a low |l evel w thout distortion during the
interval when the first clock signal C1 is r ever sed fromthe high | evel
to the lowlevel in the state where t? first transistor Tl is turned on
and the second tr ansistor T2 5 is turfied off. (SIXTH E1VI BODI MENT) In each
of the shift registers SR described in the first to the fifth enbodi nents,
the el ectri I'aot eéhei fistoflotihesigmoale Cil abec hngs level {sevvppliedwdiromhélme tfhet | ow
| evel (the LL level) in an interval between the noment t3 and 10 the nonent
t4 shown in trhfsisbor At aorttiengityut exnassdlves ek hetdbiyctlirobetputadighsl OUPPlis ed
to the source of the third transistor T3, to the drain of the sixth

transi stor TRaiaehddat RehigRleyddf the seventh transistor T7. As shown in
FIG 10, a shift register according to a sixth enbodi nent has a

constitution wher e\@h nhinshet® Wheh R edtFiRteRQAL Jithd ﬁlﬁftoé{%ﬂﬁdm@s 15
the node nl of the shift register showmm in FIG 4. The sixteenth transistor

T16 is agp- "@@e{]sfeﬂnﬁ' B} Qf 1Mﬁe@i%@+%igﬁqg@éﬁit g {Hifd £t ﬁ@;b%hﬁé TANP RS OF
T16, a source thereotf 1s electrically connected to a node of the source of
the third t i I i t i , i

creof i's dPARy PRnglstoRCl WHE rd off, drifeft Hhlle A237 sBt I (M AGGHE "

thereof is e rica irst transi’s

Conduct ve FREH -« oNg EnipE Bofb R IHBRRRRE prih e MR FR R 0y

to as a node n4. A,control elecis ode of th enth, tr,ansisitor T7 &S
connect ed t dStiEAY ’nﬂ.?’e'e[@ e%’ftﬁlg pé’%??wlﬁafgﬁﬁrq(’dseh{}%i %tgaréll% }eé'ﬁl 18

bet ween the input ;signal IN,. the clock signals Cl,to C3, thg,nodes nl to
n4, and t he ISERIGE BY ghABTSIFCoSRACTORO G SoPR] LFRRSISEWRZ n IBPGEIXiD, A
a nonent_ t1, when the electric. potential, of the input, signal |N.i 1
change ti9 a WBRF‘IISEQFeﬁﬁ FHRAR; lr’g apr%&??%'ieo{’eel"élsﬁstr}{)euf’]ﬁégq%rP,Ot%té?]ZB@ tﬁe

el ectric potential  of the node n4 at .a high |level is reduced to,the

t hr eshol d ofnqieeﬂhﬁwaanwn% at she Pighyleve raréciahﬁpﬂé,ctr.lq p?%@t%aﬁpééﬂ%md%f
the thin d transistor T3 is -1 _; Lhe ﬁl ctric potentjal of the node n4 is
reduced to Mmlmynsypsrat theslopcleviehan ¢ g dilogitng Saihei Hews. F 8tios hokwamn
on-state at this tine, electric potential of _the node n| is also reduced in
accor dance vihamneddwidthsnapd @h@nmleéqngt&wp()w&atraéuosgf of partodd the fmst
exanple, if a threshold of the sixteenth transistor T16 is -1 V, the

el ectric potteansigtonoT 1 are sabduifitientdy lavgier dbandhpse/ofthe peirddiransistay T3
sixteenth transistor i'16 approaches to an 10 off-state in actor dance with
r eductilén oh adwanseeidtis posgblecint¢rablethe nedeodeorbe less affeetwddnt potzntishen
the electric potential of the input signal INis changed to a high Ievel,
the thin d tvamatien at thg third traesistan T3 whamxtssgwotchﬁg. are turned off. As
described with FIG 5, the node nl maintains the |low level and the node n2
mai nt ai ns the hi ghAt evidlird orhent 13, wieer thel eleete potentialnehthe Srsindloak
nonent t4, when a first clock signal Cl1 is changed to a |low | evel, the node
nl i s changedgnal Chds bvérsed fromrehighhlevel tca low lpotlethd electific phenitdefnd
is lowered actor dingly) a voltage between the gate and the source of the
si xt eent h t rtdresiedeonl Thahedbmtesg bmate bechmes tehkevehfatshblldyelvvdriehys ehen
sixteenth transistor T16 is 20 conpletely turned off. In this way, the

el ect ri 2opotlemteirathanf tthieelowdevaeld wihis notbdeeuseduqgedasiid @apacittrarxidie

t hreshol d. Accordingly, excessive voltage will not be applied to the third
transi st or TiStwieenaheigeth ahdahsissuode dichedintt toamsistey 8Hf br betarvensthergatd .
Therefor e, it is possible to prevent var iations in the char acteristics
of the respegid \thet draansileiress aadoidingBaltheeclactyli potentdalgoStes mdlewhlh
high reliability. Note that it is satisfactory for the electric potenti al

of the gate wfriéden lind2wRhxéHeMion Lh &émédtﬁicgiot@'ﬂﬁal BebBeditthd dramaind Rie
ground potential GND. A precaution required herein is not to set the

el ectric pot@pirbalof ehe 6t 8RRt TG He hipadnvéRike MDBUSRupphages t he
excessive voltage will be applied between the gate and the source or the

gate andyst herr ghfp 3hat HE & MiE8BHE n1. Here, a phenomenon where the electric

potential of a node in a floating state varies at the influence of variation in



5 transistor T16 when both electric potentials of the node nl and the node
nd are at a high level. Then, insertion of the sixteenth transistor T16
beconmes neani ngl ess. Anot her precaution is not to set the electrical
potential of the gate too much hi gherﬁ;han G\D. In this case, it is not
possi ble to change the electric potential of the node nl to the |ow | evel
in an interval between 10 the nonent tl and the nonment t2. Accordingly, it
wi || not be edddteictpptentiat at thensleetadstriansiztdeid refbriefl tohses addetstrdptand he
LL level in the inter val between the nonent t3 and the nonent t4.
Moreover, priheiridens@bferhed 60 %8 adidobstirapmeidst or T16 on the node nl is not
only applicable to the shift register shown in FIG 4, but it is also 15
applicabl e to theIghhid ev& $helseveM®MranBisthCI 7Pt &gh¥h tYhhSiStdr T8
limtation to the exanples shown in FIG 4 to FIG 10, various circuit
Structures 3h&HeORG EARG] btuft RASHErednts, WhEeRy He Higﬁhbéltta%em g5

I F I as shown in F 12, it

providing an anti-reversal circuit. For exanple, I I

Connect o 1 & ERUCH O E aBle hlP NI Y SERRE ol I TER R SRR, |
d i ial A 2 dral n ther co CtPRCal |
12, 1t Te %:‘Ié:%ﬁ%%% @%%F%EI L t%t@@ﬁ%‘fi? i 5, PRkt ?%&éi?@%ﬁ% %ﬁ@e’
i | 1# ¥1 FERCL dnch .
Theroof 1 o B Bl f2oBahBBrhopte RGHs rheRaRLAL A eisFely Rartiie.

as shown in 25 FIG 13, .it is al applicable,th t sourcg. of the.sixth
rans; stor | PERTGhgseEtd Aoy nin o Ba LR i Fhe ot uf napinps the T3t

( SEVENTH EMBODI NE .two~phase shift, regi ster shown i 1 G 14 cor di ng
Lo a Sevent TERBSIANENE Horaiir st vk theseRond ey ond e e sl siacss
shift register 22 d,the horjzontal shift register 32 shown in FIG, 1
Here, fdF tH esfzmségﬁmkﬁwﬂ@a&ﬁ %IO%?F@!%IS seRplisd %tzfa Putputderming e

t wo- phase shift register will be referred to as a first drive circuyit, and
the ot her wiWhersbyribealeamcmstartial sbaenant szl QLT beoprmas 4 piaple low

t wo- phase shift register is used) it is possible to curtail the nunber of
cl ock signaN§V¢#on1three to two in conparison with the | 0 three-phase shift
register. That is, any one of the clock signals is inputted to the .
respective shift rAssustiagstismt timpuecis nheariiireversadicratis whanpehajelassiiced,
it is possible to realize the downsizing of a frame of a display device as
wel | as | owssemtiat ehhenprditelockrsignal €A 18 meversad Stimthe dgglk desrel de thelaw t h

stage of the two-phase shift 15 register, and FIG 15B shows a shift
regi st erlbat lavel at-thetmonteagetd henleage between the source and the drain of the

is

second transistor T2 is reduced. Based upon the foregoing, the electric
potential of the node n2 in the floating state is also reduced. Then the
second transistor T2 starts conducting and the high voltage VDD is supplied
to the output terminal 44 through the second transistor T2. Eventually, the

20 voltage level of the output signal OUT increases and the voltage waveform
thereof becomes distorted.

The reason for the node n2 being set to the floating state in the
interval between the moment t2 and the moment t3 is because the
pulse-cutting created the interval. If the clock signals C1 to C3 are not

25  pulse-cut, the moment t2 and the moment t3 become one identical moment.

At that moment when the first clock signal C1 is reversed from the high level



Fundanment al constitutions of the shift registers showm in FIGS. 15A and 15B
are based on the shift register of the sixth enbodi nent shown in FIG 10.
At the n-th stage, an output signal OUTn+l fromthe (n+l)-th stage is
inputted to the second clock term nal1 2 instead of the second cl ock signal
20 C3. At the (n+l)-th stage, an output signal OQUTn+2 froman (n+2)-th
stage is inputted to the second clock termnal 42. Meanwhile, the first

cl ock si gnako €héd low Jempltthedndde hBesfriot intthel edktingstate bedawsd the fohetn-t h
stage, and the second clock signal C2 is inputted to the first clock

term nal 4ltaindisr (k) tirhedtoage InGhid beseotiieeldeanid powdiginltdfahsepdach x| ock
signal C2 is 25 inputted to the first clock termnal 41 at the n-th stage,

the first ciogabt %mh dvbni i¥ tho Bttt Eldck @idie (1 {SfevetQ@akfrbe thaBighifeval t he
(n+l)-th stage. 24 FIG 16 is a timng chart show ng rel ations gbetween

si gnal s useg, itRe 186 T&%Pecﬂhvﬁlesgﬂﬂetr KA, SYRER (RBQGCH BigfofS Ol B 0yl 5B

Because of using the two ase shift regl ster, pulse wdths of the clock
Cegi ot or shETS RFIES @E&?Q‘?ﬁ?ﬁ%ﬁ? R 2l e aa PR of
The stcond i abe HeRr AP it Zl?ﬁégn fEE R R AU a0 7

=it the or s, RO R0} 5, LSRR LSRR i .
< age t hor oOPLRENAREANY BERUPATAPBARBA T he shi 11 rogi oters shown i

FIGS. 17A and 17B ,are a d on the shift, regi.ster of ,the secon odi nent
as shown in FIG 6.cC% the apficreysregl o lgtsevrsov&e@tmm &enfBA

and 15B, an.out ut SI aI froma shif ter a su u st.age
is supph? o1% THRE BEEHg %&afﬂas Sirthal ths horlegaznby RunRl o e high
regi sters sho 7A a d 17B, Th t gi. ste of FIGS. 17 A and
17B are al saogggfean‘(ﬁb ftheap w%“'beeotﬁlaa@@é dedkeignal MSn@V@ﬁ%ﬁdt t71§

in FIG 16. Since the shift registers are al so agwnmzed in these 20

constit uti ofBe highjlevebtathe dowdeveln she shatedwhpes shedirst transistes b i

di spl ay device as well _as | ow povver consunption. Note that the
above- descr itueed onsend thiecsecond suppeistorg Tarisomrpad off gihls preventinenthe
regi ster at a subsequent stage to the second clock termnal 42 is al so

appl i cabl e electhie piential efithe modesi2 &rom tieeng sewysthdras thebbighnievekto
(NI NTH EMBODI MENT) 25 Heretofore, description has been made t hroughout
the firdb toheHeweleyel.h ntloidi weyit ther serandi trgnaisters & 2vindt aot e tihinketl on
regi ster is conposed only of the p-MOS tr ansistor s for shifting the phase
of the inpudugingah inserval when the first clock signal C1 is at the low level, whereby

the electric potential of the output signal OUT will be stably maintained at
the low level during the interval.
Moreover, since the electric potential of the node n2 is not reduced at
20 the moment t3, the sixth transistor T6 is maintained to the off-state. So,
the high voltage VDD is not supplied from the sixth transistor T6 to the node
nl, and the first transistor T1 is not turned off. As a result, the output
signal OUT at the low level without distortion will be supplied to the output
terminal 44,
25 At a moment t4, when the electric potential of the first clock signal

C1 is changed to the high level, the eighth transistor T8 is turned off, and the



havi ng a concave waveform Alternatively, it is also possible to arrange a
5 shift resister conposed only of n-MOS transistors for shifting a phase of
an input signal IN having a convex waveform As shown in FIG 18, all the
tr ansistors in the shift register of g ni nth enbodi nent ar a n- MOS
transistors. This shift register has 39constitution where all the
transistors shown in FIG 4 are replaced by n-MOS transistors, and the

vol t age el edinsbdimankistios Tl0isanaieei et tmthdengtatend Thet Bratickbck@PnalsS 1 as
matter of course, without Iimtation to the shift register of FIG 4, n-MXS

t ransi st or s supplicdploate éu®up-tBrintiak 4ankhiaigh shofirstheraslidtor Mdgindiezeby n
any of the other enbodinents. In addition, usage of the shift register

accordi ng t achaledai ftehtial Bfﬂfetoﬁ@umsmgﬂmle@blqdismxfged&ormb Highiléwrd. t o
t he above-nentioned drive 15 circuit, the elects ode substrate and the

di spl ay device) itad$nOrRERET, lei’éipthé?élﬂéb@aé ﬁoﬁé%tiél%? tRé @@édrﬂf‘él@cl@h{g%!lt S.
Not e that the drive circuits such as the scan line drive circuit 21 and the

si gnal | yne ! %y@hah%m (3L 18095008 cRbUAYE tESMILIFUS % bEnlr 6??dand16he|:0r

integral 'y wit i xel “uni't 11 on 't rst e ectro strate

20, examl e, i slie LI GLIoIPIBPpLI0SS tﬂ'esel?%?/enp%ﬂs?s%fabf‘g%%lthgr'Ve

substrate t her ~w resent e enbodi ed
S0 <Pt TR MRS 00  SRSAERENAR ,
oL CeSPeC Sy 6120 20 SRkt Aok VL [ ?a%fcﬁibgi%ér%nm
EEA e A A
enbraced therheeI ﬂ1gh voltage VDD is supplied to the output terminal 44 through the
second transistor T2, whereby the electric potential of the output signal OUT
is maintained at the high level.
After the moment t5, the input signal IN is fixed at the high level.
The node n1 is fixed at the high level, while the node n2 is maintained at the
15  low level, and the output signal OUT is maintained at the high level. Here,
if W/L ratios of parts of the second transistor T2 are set sufficiently larger
than those of the fifth transistor T5, it is possible to hold the node n2 at the
low level by reducing the influence of coupling between the gate and the
drain of the fifth transistor T5. In addition, since the seventh transistor T7
20 1is in the off-state, a high-level signal voltage will not be supplied to the node
n2 until the input signal IN is changed to the low level again.
As described above, the first embodiment provides the shift register
operated by the pulse-cut clock signals C1 to C3, in which the anti-reversal
circuit supplies the high voltage VDD to the node n2 when the electric

25 potential of the first clock signal C1 is reversed from the high level to the low

level in the state where the first transistor T1 is turned on and the second



27 What is claimed is: 1. A shift register conprising: an output circuit
including a first tr ansistor having a first conductive 5 path between a
first clock term nal and an output termnal, and a second transistor having
a second conductive path between the i%tput term nal and a vol tage

el ectrode an input circuit including third transistor having a third
conductive path between an input termnal and a control electrode of the
fir st trandraheistorlD2daduenddufft h Ihrthisivayothdfvatiggastbtuof thecnodualiive
path between the input. termnal and a control electrode of the second

transi stor aavoided, @hesebst thecdleehrivg patdntidlhoft tlansiosteon2 havprgeatdd fidin
conductive path between a second clock term nal and the control el ectrode

of the seconsbihpaesbfdedrfromnthedhighleRel foaflfl Biolevidldvi Agcord Bigly, tondndtehi ve
pat h between the 15 control electrode of the first transistor and the

control el eqifri@d&ecbnd BRARSSHBRAY IFNRVEARID, WiRIbRARhABUkpHEYBHERDTPT kaH
configured to prevent a voltage |level at the control el ectrode of the

second t%ansﬂesﬁﬁfptft%ﬁ{e"hp?ﬁé‘ﬂnﬁ ?%ﬁ%qhg@@ggls@or\ﬂy&age | evel of a first clock

signal inputted to t Irst ¢ termn I's reversed in 20 the state

then 3 LN 11 St B g BRSO 3] Y0 0 A0 AROIRI Ot BRI S

turned off. 2. The shi gister he anti-r
orer 22\ i 5 R SR Db ATk e Y Al SR
and the vol tS?l(gJ,etheel %‘fstpﬁ%? ede%?c% can prevent display unevenness attributable to the
insufficient writing of an image signal into pixels, and thus the display
10 device can obtain fine display quality.
Incidentally, as shown in FIG. 5, the anti-reversal circuit is sufficient
in terms of the circuit having a constitution to supply the high voltage VDD
to the node n2 when the first clock signal C1 is reversed at the moment t3.
In the following, description will be made regarding embodiments of various
15  other shift registers.
(SECOND EMBODIMENT)
As shown in FIG. 6, an anti-reversal circuit of a shift register
according to a second embodiment includes a ninth transistor T9, instead of
the seventh transistor T7 and the eighth transistor T8 shown in FIG. 4.
20 The ninth transistor T9 has a ninth conductive path between the control
electrode of the second transistor T2, the voltage electrode 46 and the output
terminal 44. The ninth transistor T9 is a p-MOS transistor for example. A
drain thereof is electrically connected to the second transistor T2 through a
node n2, a source thereof is electrically connected to the voltage electrode 46,

25 and a gate thereof is electrically connected to the output terminal 44.

At the moment t3 shown in FIG.5, when electric potential of the first



an eighth transistor having a eighth conductive path between the 28
control electrode of the second transistor, the first clock ter urinal and
the seventh transistor. 3. The shift. r a gister according to claiml,
wherein the anti-r ever sal cir cuits gurther i ncludes a ninth transistor
having a ninth conductive path betmee% 5 the control electrode of the
second tr ansistor, the voltage electrode and the output termnal. 4. The
shift regi stdochepraliGid eewelrsgdrfibm aHeghilavelnt® ahew-leeleekatric potemitial
further includes: a tenth transistor having a tenth conductive path between
the 10 contref thel @aaphedefl QU ikichahged anailswdeveln §ihdeetonpiuithttesndigigr and
an el eventh transistor having a el eventh conductive path between the

control el ecTpodet¥hellnén $8R0AChighaRsitag® VDD EuppliedtoCthet A6 A8 M, taRd
the tenth transistor. 5. The shift register according to claim1, wherein

the anti-revgdeonaltr&hdistt T AnfU SiREK tiHMdR T frel MBREHIAE I FRSIHSS RayhRVi NY
a twel fth conductive path between the first clock termnal and the voltage
| ectrod . : ' . , p nat h
bet veen the o ralof S ub HRFBANRLSipRYT DD al M IokeRRL o RN HiL B
el ectrode of 4L iig St%%gi%?el?\% %ﬁé}% 'tﬁ%?irraﬁ%cfc g xﬁ]A’IE('JiHQ bV &84 %"f&ﬁ:th‘é-higﬁe
agcordi ng aim 1, grein T CiTcui

shift register t(% C e anti-reversa

further incl Hquf to the low level in the state where the first transistor T1 is turned on
and the second transistor T2 is turned off.
(THIRD EMBODIMENT)
10 As shown in FIG. 7, an anti-reversal circuit of a shift register

according to a third embodiment includes a tenth transistor T10 and an
eleventh transistor T11, instead of the seventh transistor T7 and the eighth
transistor T8 shown in FIG. 4. The tenth transistor T10 has a tenth
conductive path between the control electrode of the first transistor T1 and

15 the input terminal 43. The eleventh transistor T1l has a eleventh
conductive path between the control electrode of the second transistor T2,
the first clock terminal 41 and the tenth transistor T10. The tenth
transistor T10 and the eleventh transistor T11 are p-MOS transistors for
example. A source of the tenth transistor T10 is electrically connected to

20 the input terminal 43 and a gate thereof is electrically connected to the
control electrode of the first transistor T1 through a node nl. The eleventh
transistor T11 is electrically connected as similar to the eighth transistor T8.
An input signal IN is supplied from a shift register in a precedent stage to
the source of the tenth transistor T10.

25 At a moment t3 shown in FIG.5, the input signal IN at a high level is

supplied to a node n2 through the tenth transistor T10 and the eleventh



a fourteenth transistor having a fourteenth conductive path between the
first clock termnal and the input termnal'> and 25 a fifteenth transistor
having a fifteenth conductive path between the control el ectrode of the
first transistor, the control el ectro? of the second 29 transistor and
the fourteenth transistor. 7. The shi regi ster according to claiml1l)
wherein a sixteenth transistor at an on-state is further provided on the
conduct i ve paahsistort Bél.cobe,rdle stavndrivdasiston B8 4nd st sixtlansarsistor B6 8re The
shift register actor ding to claim1, wherein the sixth transistor further
has a condudtirued péf. h Inothaswaonet of pmdméloledlotcagpuelthetMplat arghatl (eUTrgtua
termnal. 9. The shift register according to claim1, wherein all the

transi st or s lowcleugledithout Heststtidn duegigstherings & ap witwantiel firs tebdckosiglel C1
sem conductor 10 transistors. 10. The shift register actor ding to claim1,

wherein all jEhevéFsedNEbit M higle lerdddol thet B¢ Vel tinrtdgi sthed wife@e the Hadpel
net al - oxi de sem conductor transistors. 11. A drive circuit conprising: 15 a

plurality oftraﬁslfsﬁorr?ﬂas%hﬁrn%deérﬁshaItﬁalsbyorﬁp%@g?&oi 28 s FRARREL opner eby an
out put signal froman output termnal of each of the shift registers is

inputted to an input termnal ghAMRCEEEMBOAMEREN)Shi ft registers, each

of the shift registers including an output circuit having a first

transistor having g fd ro% 38“@?@“8’9 02 RALRAEL "l‘e&’}c&tf bf 3 oRb Cf% i$tel’ ' nal

and an output termna a second>tr angi'stor havi ng a secon ive
path bet V\Benaécgf?dl%%tﬁ%uﬁ %SM} nﬁlboﬁrﬂent includes a twelfth transistor T12 and a

thirteenth transistor T13, instead of the seventh transistor T7 and the

10 eighth transistor T8 shown in FIG. 4. The twelfth transistor T12 has a
twelfth conductive path between the first clock terminal 41 and the voltage
electrode 46. The thirteenth transistor T13 has a thirteenth conductive
path between the control electrode of the first transistor T1, the control
electrode of the second transistor T2 and the twelfth transistor T12.

15 This anti-reversal circuit has a constitution where the connecting
destinations of the gates of the seventh transistor T7 and the eighth
transistor T8 are interchanged with each other. Concretely, a source of the
twelfth transistor T12 is electrically connected to the voltage electrode 46,
and a gate thereof is electrically connected to the first clock terminal 41. A

20 drain of the thirteenth transistor T13 is electrically connected to the control
electrode of the second transistor T2 through the node n2, a gate thereof is
electrically connected to the control electrode of the first transistor T1
through the node n1, and a source thereof is electrically connected to a drain
of the twelfth transistor T12.

25 At a moment tl1 shown in FIG.5, when an input signal IN at a low

level is inputted to the input terminal 43 whereby the node nl is changed to



a voltage electrode, an input circuit having a third transistor having a
third conductive path between an input termnal and a control el ectrode of
the first transistor, 25 and a fourth transistor having a fourth conductive
path between the input termnal and a,gontrol electrode of the second
transistor) 30 a reset circuit havi ﬁg a fifth transistor having a fifth
conductive path between a second clock term nal and the control el ectrode
of the secona lowalesiebt dre, thimtbeatkitrthsistanTil8tisrturaeidmn.a 41 at mowwadutd,i ve
path between the contr of elects ode of the first tr ansistor and the
control el ecwhedesloétricpoteaciahdf Dhé firanslosk cigndndl asn chnhged evarlsal lewel, cui t
configured to prevent a voltage |level at the control electrode of the

second transilsd ewelftlom Heii@r "EVEES edriddiesna Shidedlgsthl ehvekwelftla tfdrnsétoe! ock
signal inputted to the first clock termnal is reversed in the state where

the first trangissidothe thiftdeAEHH1@MsAEr T8 a38c¢aRted bnaid & 19gh veltdBe VYD ed
off and a plurality of output lines to output the output signals to the

exterior of ih Wit | Sit T ' | b o ol t,0 i m
T Cuhor & " BSBLYLU BRI & Tho trode D, Hhe MEoRd UbheiBRROTS M LOCUR! |

15 cl ock ter{{ja?xg{s%?xOfI‘Gtaﬁ%. SBhEd on?giIﬁttﬁ??g@§gﬁgi%§{°%§}b§%95%“E%‘g?ﬁi@o‘“?‘ﬂg‘ta

second cl ock ‘st ghal” that is a phase-sh res

first clock signaloi APRULYCHVEPwiRRdistdfioR ANt HaC o FOT WRLS 8D e

shift regist

first clock signal C1 is reversed from the high level to the low level in the
state where the first transistor T1 is turned on and the second transistor T2
10  is turned off.
(FIFTH EMBODIMENT)
As shown in FIG. 9, an anti-reversal circuit of a shift register
according to a fifth embodiment includes a fourteenth transistor T14 and a
fifteenth transistor T15, instead of the seventh transistor T'7 and the eighth
15 transistor T8 shown in FIG.4. The fourteenth tranmsistor T14 has a
fourteenth conductive path between the first clock terminal 41 and the input
terminal 43. The fifteenth transistor T15 has a fifteenth conductive path
between the control electrode of the second transistor T2, the control
electrode of the first transistor T1 and the fourteenth transistor T14. This
20 anti-reversal circuit has a constitution where the source of the twelfth
transistor T12 shown in FIG. 8 is electrically connected to the input terminal
43.
At a moment t3 shown in FIG.5, the fourteenth transistor T14 and
the fifteenth transistor T15 are both set to an on-state. Since the input
25 signal IN at a high level is supplied to the node n2 through the fourteenth

transistor T14 and the fifteenth transistor T15, the second transistor T2 and



13. The drive circuit according to claim1l, 2o wherein a phase-shifted
clock signal is inputted to each of the first clock termnals of the shift
registers as a first clock signal, and an output signal of a shift register
at a subsequent stage with respect to,gach of the shift registers is
inputted to each of the second clock ? rmnals of each of the shift
registers. 25 14, An el ectrode substrate conﬁrlsm two drive circuits;

31 a plural i 2pish tyrreistar Bagire tarsedhplyi dodhimwaritbris pessibistoputput she
lines fromone of the drive circuits and output lines of the other drive
circuit and enfpluirsagialyObIT pi x&dw d¢read twithiest distoritieddwnngabh infervhkewpenel 5
transistor s, wherein at | east any one of the two drive circuits is a first
drive circuithd fiedt dloukd sigasl Ca iplravatsed fraf thbhildigh degilsbehs levdetealiinahky
cascaded in a manner whereby an output signal froman output term nal of

each of the staité wheenttgiffisetansiston Ut iseirhod an andthe tesdidBlanefst@n@Rher
one of the shift registers, each of the shift registers having an out put

circuit havi xw@nbdost transistor having a first conductive path between a
first clock termnal and an output termnal, and a second transistor having

a second conductive path bet meer(glb(q‘}pmgb]jmml and 15 a vol tage
el ectrode,

In each of the shift registers SR described in the first to the fifth
embodiments, the electric potential of the node nl becomes the level lower
than the low level (the LL level) in an interval between the moment t3 and

10 the moment t4 shown in FIG. 5. Accordingly, excessive electric potential is
supplied to the source of the third transistor T3, to the drain of the sixth
transistor T6, and to the gate of the seventh transistor T7.

As shown in FIG. 10, a shift register according to a sixth embodiment
has a constitution where an on-state sixteenth transistor T16 is provided on

15 the node nl of the shift register shown in FIG. 4. The sixteenth transistor
T16 is a p-MOS transistor for example. Regarding the sixteenth transistor
T16, a source thereof is electrically connected to a node of the source of the
third transistor T3 and the drain of the sixth transistor T6, a drain thereof is
electrically connected to the gate of the first transistor T1, and a gate thereof

20 1is electrically connected to ground potential GND. A conductive path to the
source of the sixteenth transistor T'16 is referred to as a node n4. A control
electrode of the seventh transistor T7 is connected to the node n4.

FIG. 11 is a timing chart showing relations between the input signal
IN, the clock signals C1 to C3, the nodes nl to n4, and the output signal OUT

25 in the shift register shown in FIG. 10.

At a moment t1, when the electric potential of the input signal IN is



an input circuit having a third transistor having a third conductive path
between an input termnal and a control electrode of the first transistor,
and a fourth transistor having a fourth conductive path between the input
termnal and a control el ectrode of t second transi stor, 20 a reset
circuit having a fifth tr ansistor |ng afifth conductlve pat h between a
second clock term nal and the control el ectrode of the second transistor,
and a si xt h dheagsi tot olomdevelgthe shidhtrenssten Tods parnedenwedrerebye ebaetitie of
el ectrode of the first transistor and the contr of elects ode of the second
transi st or, motdnfal afi thatnodeeudratsalhighrlecel ts cahideguto €k thrgzhobl efitha

vol tage | evel at the contr of electrode of the second transistor from being

r eversed whirdtxnsictge T3. SFdrameimple, & thierthreshdldlofshanaird trautisest T8 t he
first clock terminal is reversed in the state where the first tr ansi stor

is tur ned gg -anv, the ekREABDJtEnBAB S tRE ricdlet B4 NSdedlibe@d VP! Wbl ¥y, Of
output lines to output the output signals to the exterior 5 of the shift

registers. Igped Qﬁeeé&&?ehQHetr%HQfs%la‘fHGafsC% U Pnt Kabd aa't”ﬂ}ﬁé tn‘N@ereféc@nEhe
first drive cir cuits i1s a scan line dr ive circuit of a display device,

and out puts An.QHhLPYF tﬁ?}%’&ﬁle A7 faHThI%@Cl}éd%ed e a%@éﬁ&anc@%@%%%@u&@gﬁ%‘f@hgf

the pixel transistors through e of the out I nes

el ectrode sufjsty gl o@&?ﬁéld'o?gti}{eofxfold%' myld, FE{W%&E(&:rgblEheiffd (e dldIN SO HhEU ¢

is a signal Trne d I'Vé CI r cui di spl ay dev and

plurality of ;20398 SWhERESS T 9% Othd e RMePHitential of the node nl is

reduced to 1 V. Furthermore, the sixteenth transistor T16 approaches to an

10  off-state in accordance with reduction of the electric potential of the node n4.

At a moment t2, when the electric potential of the input signal IN is

changed to a high level, the third transistor T3 and the fourth transistor T4

are turned off. As described with FIG. 5, the node nl maintains the low
level and the node n2 maintains the high level.

15 In the interval between a moment t3 and a moment t4, when a first
clock signal C1 is changed to a low level, the node n1 is changed to the LL
level. When the electric potential of the node n4 is lowered accordingly, a
voltage between the gate and the source of the sixteenth transistor T16
becomes lower than the threshold, whereby the sixteenth transistor T16 is

20 completely turned off. In this way, the electric potential of the node n4 will
not be reduced to lower than the threshold. Accordingly, excessive voltage
will not be applied to the third transistor T3, to a sixth transistor T6, and to
a seventh transistor T7. Therefore, it is possible to prevent variations in
the characteristics of the respective transistors and to realize a shift register

25  with high reliability.

Note that it is satisfactory for the electric potential of the gate of the



lines, the first drive circuit outputs the output signal fromeach of the
shift 15 registers with respect to each of the anal og swtches, and outputs
an i mge signal to each of the pixel transistors through each of the anal og
switches. 17. A display device conprig?ng: a first electrode substrate
including two drive circuits, 20 a plGfality of pixel transistors provided
on intersections of output lines fromone of the drive circuits and out put
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out put signal froman output term nal each of the shift registers is

e e
having a fi a3k accqilﬂiﬁ:ﬁ {4R1. Then, insertion of the sixteenth transistor T16 becomes
meaningless. Another precaution is not to set the electrical potential of the
gate too much higher than GND. In this case, it is not possible to change
the electric potential of the node nl to the low level in an interval between
10 the moment t1 and the moment t2. Accordingly, it will not be able to reduce
the electric potential of the node nl to the LL level in the interval between
the moment t3 and the moment t4.

Moreover, provision of the sixteenth transistor T16 on the node nl is

not only applicable to the shift register shown in FIG. 4, but it is also
15 applicable to the shift registers shown in FIG. 6 to FIG. 9.

Without limitation to the examples shown in FIG. 4 to FIG. 10,
various circuit structures are conceivable for a basic constitution of a shift
register providing an anti-reversal circuit. For example, as shown in FIG.
12, it is applicable that the gate of the third transistor T3 is electrically

20 connected to the input terminal 43, while a drain thereof is electrically
connected to ground potential GND. Otherwise, as similarly shown in FIG.
12, it is also applicable that the gate of the fifth transistor T5 is electrically
connected to the second clock terminal 42, while the drain thereof is
electrically connected to the ground potential GND. Otherwise, as shown in
25 FIG. 13, 1t is also applicable that the source of the sixth transistor T6 is

electrically connected to the input terminal 43.
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E. ASE. AE. ASE. AON2 WhehthiSdwo %h sg‘gﬁ(ﬁplegxster 1s used, it is possible to curtail the

number of clock signals from three to two in comparison with the
10 three-phase shift register. That is, any one of the clock signals is inputted to
the respective shift registers SR. Since the shift registers can be downsized,
it is possible to realize the downsizing of a frame of a display device as well
as low power consumption.
FIG. 15A shows a shift register at an n-th stage of the two-phase shift
15 register, and FIG. 15B shows a shift register at an (n+1)-th stage thereof.
Fundamental constitutions of the shift registers shown in FIGs. 15A and 15B
are based on the shift register of the sixth embodiment shown in FIG. 10.
At the n-th stage, an output signal OUTn+1 from the (n+1)-th stage
is inputted to the second clock terminal 42 instead of the second clock signal
20 C3. At the (n+1)-th stage, an output signal OUTn+2 from an (n+2)-th stage
is inputted to the second clock terminal 42. Meanwhile, the first clock
signal C1 is inputted to the first clock terminal 41 at the n-th stage, and the
second clock signal C2 is inputted to the first clock terminal 41 at the
(n+1)-th stage. On the other hand, when the second clock signal C2 is
25 inputted to the first clock terminal 41 at the n-th stage, the first clock signal

C1 is inputted to the first clock terminal 41 at the (n+1)-th stage.
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shift registers shown in FIGs. 17A and 17B are based on the shift register of

the second embodiment as shown in FIG. 6. Similar to the shift registers

15  shown in FIGs. 15A and 15B, an output signal OUT from a shift register at a
subsequent stage is supplied to the second clock terminal 42 of each of the
shift registers shown in FIG. 17A and 17B. The shift registers of FIGs. 17A
and 17B are also operated basically in accordance with the timing chart
shown in FIG. 16. Since the shift registers are also downsized in these

20  constitutions, it is possible to realize the downsizing of a frame of a display
device as well as low power consumption.

Note that the above-described constitution of supplying an output
signal from a shift register at a subsequent stage to the second clock
terminal 42 is also applicable to the shift registers of all the foregoing

25 embodiments.

(NINTH EMBODIMENT)
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5 shift resister composed only of n-MOS transistors for shifting a phase of an
input signal IN having a convex waveform. As shown in FIG. 18, all the
transistors in the shift register of a ninth embodiment are n-MOS transistors.
This shift register has a constitution where all the transistors shown in
FIG.4 are replaced by n-MOS transistors, and the voltage electrode 46 is

10 connected to the ground potential GND. As a matter of course, without
limitation to the shift register of FIG. 4, n-MOS transistors may replace the
p-MOS transistors of the shift register in any of the other embodiments.

In addition, usage of the shift register according to any one of the
first to ninth embodiments is not limited to the above-mentioned drive

15 circuit, the electrode substrate and the display device, it is generally
applicable to various electronic circuits.

Note that the drive circuits such as the scan line drive circuit 21 and
the signal line drive circuit 31 are not always required to be formed
integrally with the pixel unit 11 on the first electrode substrate 10. For

20 example, such drive circuits may be those disposed on an external drive
substrate together with control ICs.

The present invention may be embodied in other specific forms
without departing from the spirit or essential characteristics thereof. The
embodiments are therefore to be considered in all respects as illustrative and

25 not restrictive, the scope of the present invention being indicated by the

appended claims rather than by the foregoing description, and all changes
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an input circuit including a third transistor having a third conductive

path between an input terminal and a control electrode of the first transistor,
10 and a fourth transistor having a fourth conductive path between the input
terminal and a control electrode of the second transistor;

a reset circuit including a fifth transistor having a fifth conductive
path between a second clock terminal and the control electrode of the second
transistor, and a sixth transistor having a sixth conductive path between the

15 control electrode of the first transistor and the control electrode of the second
transistor; and

an anti-reversal circuit configured to prevent a voltage level at the
control electrode of the second transistor from being reversed when a voltage
level of a first clock signal inputted to the first clock terminal is reversed in

20 the state where the first transistor is turned on and the second transistor is
turned off.
2. The shift register according to claim 1, wherein the anti-reversal circuit
further includes:

a seventh transistor having a seventh conductive path between the

25  control electrode of the first transistor and the voltage electrode; and

an eighth transistor having a eighth conductive path between the



10z\ z\ kf f gKggg2hdE71! s9- #f sM 10%& () - | #109%& () - Sf9! 109%& ()-fL:!10%& () -
FF:11096& ()-S@ 109%& () - 2hShhh6i pj | dE71! s9- #- #1096&' () - f 9 1096&' () - &#z#1
096& ()-fs!:!109%& ()-109%& ()-fy 109G& ()-jkJkkk4l I11dE / 105

105y9: 1 1096& () - &7T#109%6& () -

y5:110%& ()-y3:110%& ()-1109%& ()-y72§00/<5&' O)-111 mCoppr P1/

| 94096& ()-! &#10965& () -! #109658' () - #10%&' ()-!; #10% 5(5& ()- 10%& ()-
105pqqsRssssetgH=elertrods ofpghe second transistor, the first clock terminal and the
10591096& () - & #109& ()-' ! S& #10%B@BE () -' & #109B& ()-! N & #10% 5;

5& ()-sstu vsawehfB Stémsistor.

| XOH#109& () - & SO#10%& () - & 109&' ()-! % #109& ()-:!-#10%&' ()-: 10%& () -x(V;
zzzzzz |rS1 3s#THeGh&L (pgist®Vaordingltd cl@im 1, wherein the anti-reversal circuits

10! SL/ #109%&' () -! @/ #109%&' () - 9#10%& ()- & | V| k| =} ~~! } A<r S1

5! X1 105D nbhAAUBH. fihth b @HIONSI0RI Ll nirBRRHAUEAE et h-bohhRLRE! ()

-S#10%& ()-!wi rS1 1#109% ()-M 10% ' ()- 101515 101515
5 the control electrode of the second transistor, the voltage electrode and the
output terminal.
4. The shift register according to claim 1, wherein the anti-reversal circuit
further includes:
a tenth transistor having a tenth conductive path between the
10  control electrode of the first transistor and the input terminal; and
an eleventh transistor having a eleventh conductive path between
the control electrode of the second transistor, the first clock terminal and the
tenth transistor.
5. The shift register according to claim 1, wherein the anti-reversal circuit
15  further includes:
a twelfth transistor having a twelfth conductive path between the
first clock terminal and the voltage electrode; and
a thirteenth transistor having a thirteenth conductive path between
the control electrode of the first transistor, the control electrode of the second
20 transistor and the twelfth transistor.
6. The shift register according to claim 1, wherein the anti-reversal circuit
further includes:
a fourteenth transistor having a fourteenth conductive path between
the first clock terminal and the input terminal; and

25 a fifteenth transistor having a fifteenth conductive path between the

control electrode of the first transistor, the control electrode of the second
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electrode of the first transistor.

5 8. The shift register according to claim 1, wherein the sixth transistor
further has a conductive path to any one of the voltage electrode and the
input terminal.

9. The shift register according to claim 1, wherein all the transistors
included in the shift register are p-channel metal-oxide semiconductor

10 transistors.

10. The shift register according to claim 1, wherein all the transistors
included in the shift register are n-channel metal-oxide semiconductor
transistors.

11. A drive circuit comprising:

15 a plurality of shift registers electrically cascaded in a manner
whereby an output signal from an output terminal of each of the shift
registers is inputted to an input terminal of another one of the shift registers,
each of the shift registers including

an output circuit having a first transistor having a first conductive

20 path between a first clock terminal and an output terminal, and a second
transistor having a second conductive path between the output terminal and
a voltage electrode,

an input circuit having a third transistor having a third conductive
path between an input terminal and a control electrode of the first transistor,

25 and a fourth transistor having a fourth conductive path between the input

terminal and a control electrode of the second transistor,
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5 transistor, and
an anti-reversal circuit configured to prevent a voltage level at the
control electrode of the second transistor from being reversed when a voltage
level of a first clock signal inputted to the first clock terminal is reversed in
the state where the first transistor is turned on and the second transistor is
10  turned off; and
a plurality of output lines to output the output signals to the exterior
of the shift registers.
12. The drive circuit according to claim 11,
wherein a phase-shifted clock signal is inputted to each of the first
15  clock terminals of the shift registers as a first clock signal, and
a second clock signal that is a phase-shifted signal with respect to the
first clock signal is inputted to each of the second clock terminals of the shift
registers.
13. The drive circuit according to claim 11,
20 wherein a phase-shifted clock signal is inputted to each of the first
clock terminals of the shift registers as a first clock signal, and
an output signal of a shift register at a subsequent stage with respect
to each of the shift registers is inputted to each of the second clock terminals
of each of the shift registers.

25 14. An electrode substrate comprising:

two drive circuits;
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-"h]i dEbC a plurality of pixel transistors provided on intersections of output
11 XS| 19! 10948 () - Sf/ 10%4&' () - - #10%4&' () - @/+L! 10%4&' ()- Sf) 9! 10%4& ()- ' 109H
& () -ZxnbC !lided H%& (he of Ol dOive LRGBS Rtpyt lines of the other drive circuit;
109448 () - y5109%4& () - Ss3F10%H& () - YAEMbC ! ! Xy310%&' () - #109& ()-yM 109%& () -
11098 () -y-40¥& ()-yM 10%& () - Tf - ~dEnbC
XS 1109 () -L109& () - 9FGLO%&' () - @O%&' ()-9410%&k' ()-3:!109%& ()-~6i dEnbC
PEXF) 10%& () - ' 10%K fhr¥UEP VS (Pixb] #ll0dkodds pMvIREE ¢ - Yach of the pixel
5 transistors,
wherein at least any one of the two drive circuits is a first drive
circuit that includes:
a plurality of shift registers electrically cascaded in a manner
whereby an output signal from an output terminal of each of the shift

10 registers is inputted to an input terminal of another one of the shift registers,

each of the shift registers having
an output circuit having a first transistor having a first conductive
path between a first clock terminal and an output terminal, and a second
transistor having a second conductive path between the output terminal and

15  a voltage electrode,

an input circuit having a third transistor having a third conductive
path between an input terminal and a control electrode of the first transistor,
and a fourth transistor having a fourth conductive path between the input
terminal and a control electrode of the second transistor,

20 a reset circuit having a fifth transistor having a fifth conductive path
between a second clock terminal and the control electrode of the second
transistor, and a sixth transistor having a sixth conductive path between the
control electrode of the first transistor and the control electrode of the second
transistor, and

25 an anti-reversal circuit configured to prevent a voltage level at the

control electrode of the second transistor from being reversed when a voltage
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11 Xy5ml0%& () -s3109&' ()-11GLOY&' ()-f/ 9! 10%& ()-9 - MLOY&' () - Y+M 10%& () - NoC
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2110968 () - [thbC "XSIO/"10°/<5&'() f#71096& ()-fs!
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1 Xf 1S1096& leyek a/tfn@%]&ck)sagnadlmw&te(d; td si0fEE (pclsyyrinmgds (yveased i096&
()-|*xmbC 11X 10% & ()- 105 105
105f 91096 &' (the&st#ld W& ré )the Firkf Ofd&i§thr 34 Omesd dn Anddib@cond transistor is
11 X@ 0% & ()-9S10% & ()-S " 110% & ()-S 110% & ()-S 110% & ()-10% & () -
, 2. WdEMbC  turned off; and
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dEnbC ' Xyy) 10% & plurasitol 08 pat(linde 6 &puk thy 18P Esighadd IOMSettbriol
109% & () - eBbdENbC
5 of the shift registers.
15. The electrode substrate according to claim 14,
wherein the first drive circuits is a scan line drive circuit of a display
device, and outputs an output signal from each of the shift registers to each
of the pixel transistors through each of the output lines.
10 16. The electrode substrate according to claim 14,
wherein the first drive circuit is a signal line drive circuit of a display
device, and includes a plurality of analog switches provided on the output
lines,
the first drive circuit outputs the output signal from each of the shift
15 registers with respect to each of the analog switches, and outputs an image
signal to each of the pixel transistors through each of the analog switches.
17. A display device comprising:
a first electrode substrate including
two drive circuits,
20 a plurality of pixel transistors provided on intersections of output

lines from one of the drive circuits and output lines of the other drive circuit,

and
a plurality of pixel electrodes provided on each of the pixel
transistors;
25 a second electrode substrate on which an opposite electrode

electrically opposing to the pixel electrodes is formed: and
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5 a plurality of shift registers electrically cascaded in a manner
whereby an output signal from an output terminal of each of the shift
registers is inputted to an input terminal of another one of the shift registers,
each of the shift registers having

an output circuit having a first transistor having a first conductive

10 path between a first clock terminal and an output terminal, and a second
transistor having a second conductive path between the output terminal and
a voltage electrode,

an input circuit having a third transistor having a third conductive

path between an input terminal and a control electrode of the first transistor,
15 and a fourth transistor having a fourth conductive path between the input
terminal and a control electrode of the second transistor,

a reset circuit having a fifth transistor having a fifth conductive path
between a second clock terminal and the control electrode of the second
transistor, and a sixth transistor having a sixth conductive path between the

20  control electrode of the first transistor and the control electrode of the second
transistor, and

an anti-reversal circuit configured to prevent a voltage level at the
control electrode of the second transistor from being reversed when a voltage
level of a first clock signal inputted to the first clock terminal is reversed in

25  the state where the first transistor is turned on and the second transistor is

turned off; and
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