PULSE QUTPUT CIRCU T, SHI FT' REGQ STER, AND DI SPLAY DEVI CE BACKGROUND OF THE
I NVENTION 1. Field of the Invention ___ The present invention relateg fij§ 7006
pul se 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 elenent as a pixel, and a self-|um nous

di spl ay device using a self-lum nous elenent, e.g., an el ectrol um necent
(EL) elenment. Driver circuits for a display 10 device are circuits which

perform processing fOéU%@g‘g%ﬂ (ﬁ‘ﬂC'U'ﬁ,QSEH% %E@STFB% i mage signals to

pi xel s arranged in the evi ce, and I nc e pul se out put
circuits, e.g., a shift regi i ter, and anplifier circuits.
2. Description of the Relat edﬂﬁﬁDﬁrﬁ‘r‘%ﬂgﬁwggars, di spl ay devi ces having a
semiconductor thin filmformed on an 15 insulating substrate such as a

gl ass substrate, particularly active matrix display devices using thin
filmtransistors (TFTs) have hecone 'g%@e and have been used in.
vari ous products. An act ‘ usi ng TFTs has several
hundred thousand to several mllion pixels arranged in a matrix form and

di spPayst Ei¢'d ofebe!m8§to8nt r-ot 1 i ng charge on each of the pixels by means of
a TFT provided in the pixel. 20 Techni ques rel ati n% .rfto Eotl ?Sié i qan TFTs
have recent |y THe&FFSERVBIEHITESER 2 RY RO S litn SRIEFERDSE 299 # SBPEE on a

substrate on the periphery of a pixel portiaqn b sin TETs simul t aneously
Wi th t helerige-neliptethapin Wis,saecifiqatren. Ry i@ﬂﬁsdﬁclﬁ%%%‘ig Sy ‘ﬁ%’i@ﬁe&%s have
contributed to the devel opment of display devices.reduced in size and in
paver  comgunkiauidarystial display glemert as 3 piYeladid %%“IHW@“BBEB deyigt 58 8abl e to
dissplay units for 2 JUN 2006..nobile infornation terninals which have found
appl i catselfhuiminonnelementetsi #yelenfrburngent (EL) element. Driver circuits for a display

10 - device are circuits which perform processing for displaying an image by inputting image

signals to pixels arranged in the display device, and which include pulse output circuits, e.g., a
shift register and an inverter, and amplifier circuits.

2. Description of the Related Art

In recent years, display devices having a semiconductor thin film formed on an
15 insulating substrate such as a glass substrate, particularly active matrix display devices using
thin film transistors (TFTs) have become widely available and have been used in various

products, An active matrix display device using TFTs has several hundred thousand to

p—

several million pixels arranged in a matrix form and displays an image by controlling charge
on each of the pixels by means of a TFT provided in the pixel.

20 Techniques relating to polysilicon TFTs have recently been developed which
comprise forming driver circuits on a substratc on the periphery of a pixel portion by using
TFTs simultaneously with the formation of pixel TFTs constituting pixels. Such techniques
have contributed to the development of display devices reduced in size and in power

consumption. Aléo, such display devices have become indispensable to display units xfor




application areas in recent years. Odinarily, a conplenentary

met al - oxi de-sem conductor (CMOS) circuit using a conbination of an JjuN.2006
n-channel TFT and a p-channel TFT is used as a circuit constituting grlver
5 circuits for display devices.- A shift register will be described as an
exanple of this CMOS circuit with reference to Figs. 11A, 11B, and 11C A
section in a frame 1100 indicated by a dotted line is a circuit formng
one stage for outputting a pulse. Only three of the pul se output stages of

the shifdyt qgfo%?ﬁon"’klé ?ﬂﬁlQ@V\@h&ﬁ‘ bl @ fouhl appEafidn Gl SUidcrdh@hfnBsbenss st age is

constituted ocC Inverters 1101 and 1103, and an inverter 1102. Fig.

11B shq 1 i circuit configuration. Referring to Fig. 11B,
TFTs 1 2BRIFE 90 t% lléger?g‘%u%tge a clocked inverter 1101, TFTs 1108 and 1109

const tute acclocked, iyerh el tﬁé,igj%mrggﬂe TETSoMM: (k) hebpnshitat @

cl ocked i nveplr consti tut| circuit "has three
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he. of REFUY T HFGRE O goreni i o v Uy 2%t B gr%@@?ao@i% 2" one of
Used adioled B ot Gkt @u%s%%qué@tfﬂﬁoﬁ%ﬁ%ﬁ%ﬁi@l obaf B en{tﬁzﬁﬂ%‘% "used as
a drain 20 electrode. In the description e connﬁgtl on of TFIs_in this

s eci f joutput sagestaf dhesThift segistgigre ﬂ?oé"“rf“éil%cl‘?fs‘od ach grcu P45 < a first
electrode and a second el ectrode, respectiyvely, d el ectrode
and a fdopsituted é’&tql‘éﬁlféd invsspis 0V amg 11 Bg’ Aoy llb"(?ﬁ%mg Fh"eﬁ?% E%%F th t he
other. The operation of the circuit wll be descri g %. Hg age ollomﬁng
desiér i pletadip Oﬁthet%@“lt(‘}ﬁ%ﬁlaﬁt@ﬁ oRefFF’F% to Fig olfudfith 1% 930K B S Rannel is

formed between inpurit i ons 2 2 JUN 2006
clocked mverterrnilOl FTS 08 and 11 G constitute a clocked inverter 1102 and TFTs 1110

to 1113 constitute a clocked inverter 1103.
" Fach of the TFTs constituting the circuit has three electrodes: a gate electrode, a
source electrode, and a drain electrode, However, the source region and the drain region
15 canuot be discriminated from each other because of a structural characteristic of the TFT. In
ordinary CMOS circuits, one of the source and drain regioilé of the n-channel TFT at a lower
;! ) potential is used as a source electrode, while the other at a higher potential is used as a drain
electrode. Also, one of the source and drain regions of the p-channel TFT at a higher
potential is used as a source electrode, while the other at a lower potential is used as a drain
90  electrode. In the description of the connection of TFTs in this specification, the source and
drain electrodes are referred to as a first electrode and a second electrode, respectively, or 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




C) application of a potential to the gate electrode is represented by "ON',
and a non-conducting state when the inpurity region channel is no Rr d
is represented by "OFF". Referring to Figs. 11A and 11B and Fig. 1 C@ &mﬁ
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
{efe{red to as "SP") is input to the TFTs 1105 and 1106. Wen CK is high
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is again performed. Low |evel out fro out ut node at tq 3 time is

hel d i rend 5 isdigh lewelneashipy thendFTs, t"é‘Fl 119%)? QN gnd ‘éw(!?vg R {0 &F t er

1103. The operation of one sta % i s thus perfaor age, the
nnectinmrgo the0nvereh10@spasiute bﬁhcgﬁaﬁéﬂ{% élﬁv%éﬂveﬁtﬁﬁﬁ%éénveg

roperati on as descri bed above is Perforned accordin rever

pol ar i ttje diput low levebaid eitpriaihigh Rivel thenyeh apeytaytingde {S:,R%“Fg)p 55@83%&5 cglgdl ng to

the polarity of the clock signal alternately changed. Sanpling ] ses are

t hup) oufepaihessioociessliand|(GKB aiscogtes highi leveti while §Tis high dayelsr 6P 3 h@g

circuit should be nmentioned which resides in limting power
operation by means of a loop formed by the inverter 1102 and the clocked inverter 1103 is

performed. Qutputting high level through the output node is thus continued. CK and CKB
then become high level and low level, respectively, and the clocked inverter 1101 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
3 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




3 2 JUN 2006 consuned by the entire circuit. That is, a current flows only
at a nmonent when a change in logic state (fromhigh level to | ow }eugilgmr
fromlow level to high level) occurs and no current flows when a |ogic
state is maintained (although in actuality a small |eak current flows). The
demand for display devices using liquid crystals or self-lumnous elenents
is 5 growng rapidly.with the devel oprrent of nobile electronic devices
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1 o0ad. The operation of each 20 inverter will be describe Fig. 9B shows

t he wavef or mAofaethod jof fiepming pu active 1@@6Iﬁa¢%é’r VEing peHem; ﬁtﬁu ys‘?e&ﬁﬁ?mg
anplitude is |low |l evel/high |l evel = VSS VDD (VSS < _VDD). med t hat
VSS0= GexposureThel oighingtusing ®plurisy @if mbgiomagls| I Gaingdy CI}SP‘ll)éél a fF‘S‘haé ri be the

operation sinply and
fabricating a driver circuit on an insulator. Since the number of manufacturing steps is a

dominant factor in determining the manufacturing cost, a manufacturing method using a
reduced number of manufacturing steps is ideal for manufacture of driver circuits. If driver
circuits can be formed i)y using TFTs of only one of two conductivity types, i.e., the n-
15  channel or p-channel type, instead of being formed of CMOS circuits, part of the ion doping
process can be removed and the number of photomasks can be reduced.
¢ } Fig. 9A illustrates a CMOS inverter (I) ordinarily used, and inverters (II) and (1)
formed by using only TFTs of one polarity or by using only one TFT. The inverter (II) has a
TFT used as a load. The inverter (IIf) has a resistor used as a load. The operation of each
20  inverter will be described.
Fig. 9B shows the waveform of a signal input to each inverter. The input signal
amplitude is low level/high level = VSS/VDD (VSS < VDD). It is assumed that VSS=0V.
The operation of the circuit will be described. To describe the operation simply and

explicitly, it is assumed here that the threshold voltages of n-channel TFTs are equal to each




explicitly, it is assuned here that the threshold vol tages of n-channel
TFTs are equal to each 4 2 JUN 2006 other and are represented by \QUUN"ZUUE
across the board, and that, simlarly, the threshold voltage of

p- channel TFT is represent ed by a constant value V thP. Wen a si gnal such
as shown in Fig. 9B is input to the CMOS inverter, and when the potenti al
of the input signal is high |evel, the p-channel TFT 901 is OFF and the
N-channel 5 TFT 902 is ON. The resulting potential at the output node is

| ow | ev nver sel e t.1.Si i | evel ,
the. p- SRshAR A Eroied &Y QRANG-RR R o aLphl Gl 0P LR Gl

resul ti tenti at the o ut no i h | evel (Flg 9C). The

oper at ° g%pﬁgaqqu%ﬁMPrgFen(qd%yp%%opﬂa& ?mé]g a | oad w II next be descri bed
with respect to a case ere a Si such as. s . i nput .
Wien the i npdiYhegiagisme! ju¢ ag@lqwgquFgg,g:B 18{“&?8“19“&%@1% m’fﬁarﬁ‘&v}’ " . The

| oad TFT 903 i s operat.i n(Izl a saturated state. @z_a éﬁ_su‘#t,&%hg IPoLenti al
at the p@t@ﬂb@ltofﬁb@élpﬂém Ilse@ghée‘ieb\ﬂ}éﬁ%rc%a“ﬁﬂgmg is OF, apg, Begilprapinel ang,
when the input signal is high level, the n-channel TFT 904 is ON. The

pot ént iTHT A2 is KBN. o’ﬂteUQ$U1Wt¢I§13bﬂlthfe@NH‘6\M‘?d? sviavdevely dwpnvetsely. vher he
current capacity of the n-channel TFT 904 is sufficiently |arger than the
cur r entthecppentiat yf o itguesigualds PRTIegdhe pxhennet RET 9L &y @Xrang the N-channedy a
resistor as a load, the ON resistance of the n-channel TFT 906 is set to a
val ue SEHTIICiieOFFy Fhadehwting patentiahat thesitgutandeiswnighuevad(Fig. 9ad resi st or

905. In this inverter, therefore, when the input signal is high level, the

p-channel TFThQ%eﬂaﬁom @B dnvetthe(ID aksiigta BT ad a 1dud walltput bndeteribes! with | ed
dgl/vn toward a | ow | evel. Wen the input signal is |owlevel, the n-channel

TFT 906.dps1 @ &&dwhéie 2RONEINuCRhs SHowinli8 Ft/OBUS inpade Wherpthk ligght digwal is 20
toward a h| gh | evel. However, there is a problem described bel ow with each

of o tggg 16@|Y&Iei,g% HShRECIArFIFI4 BOFE, | @ﬁéiloamw 93 isvperaiiap illsidtgardiasd. st or as
g. hows t he waveform of the
Asa resﬁlt, the potential at the output node is pulled up toward a high level. On the other
hanci, 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 curr_ent capacity of the n-channel TFT
904 is sufficiently larger than the current capacity of the load TFT 903.
15 In the inverter (IID) 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




output fromthe inverter using the TFT 903 as a | oad. Wen the output is
high level, the potential of the output is |ower than VDD by an anpugi (06
i ndicated by 907. If in the load TFT 5 2 JUN 2006 903 the term nal on the
out put node side is a source while the termnal on the power supply VDD
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 maintaining the load TFT in the ON state is (TFT 903 gate-source

vol t ageyz (W fehNhal Jih@E luenddeaideiigBasirct @wat teQemtihalonShd pevqrcugilyi al  at
t he out put node can be increased is (VDD - V thN). That is, the anount 907

I's equalphQidd 1§ QNT&IE Uhd E&Entm‘l’\/@ﬁtﬂ @ QUtrBal is VD Odthde@NeEkate Ellaar(ﬁl@taﬁﬂt ial of
the output is higher an VSS by an anount indicated by 908, dependi ng on
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reS| tance anne 906." That is,
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shift \Laev%lfosr;[ne({f tl'lfe:.s équuttfpo% tohlétn?v%gtcrc &srlrggutlhe 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

‘\h,,/‘

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




Condi tions for ensuring that the anplitude of the output signal has a
normal value of [low level/high level = VSS/VDD in the inverter shownyNriols
(I'1) of Fig. 9A as an inverter using a 6 2 JUN 2006 TFT as a load wll be
di scussed. First, in a circuit such as shown in Fig. 10A, when the output
signal potential becomes |ow level, a state in which the resistance between
power supply VSS and output node (Qut) is sufficiently small relative to

t he resi stance between power supply VDD and out put node (Qut) suffices for

bringin he potential .of th tput 5.si.gnal suffici.ent| | ose .0 VSS.
That Ut o I elf Anateh P B ARk o FT e B S S ishoviis Pl S0 83 G (e
time period \z\:heg an n-%hannel TET féOOZ is. ON ng%i ces, Seﬁondl% when t he
out put S{RHaTEPOPEHETA PEURSRY 1Y gn? SElfeln, WHICH 1B ESISHIGH PERThE® dbsol ut e
val ue of the te-source vyol e of the n-channel TFT 1002 is al ways hi gher
Lhan v SR Y98 20 uREY SodoOTE WG malehiNed e ThHERserPSVeite
suffices for nmeking the potential 10 of the output signal equal to VDD. _
That i sPovfes sHRRlY VDR gadiovingh nedsr (Quikguifices fer Bringtng g eptegiial Ot?ﬁ'éﬂ gieHut node
equal to VDD, it is necessary to increase the potential at the gate

el ect rodsnapputficisatly clopn i ¥PS TR dp maigaiging apdl-chanpil FF L HYH invbbOFFy t hN) .
According to the present invention, therefore, the follow ng neasure is
adopt edstatadugegihe timgpenobwhenang-ghpned JFBAO0R BON pefigest e and t he source of
an n-channel TFT 1001, as 15 shown in Fig. 10B. Wen the n-channel TFT
1001 has a pdicepndinihen therratpy sigod| petentiddwcerneshhighs lavel, patatningwiich ghei ng
state, the potential at the output node is increased. Wth the increase in
the pot snelutel vahite afbe gaie-pamrcenesdiage efithe pohamel BFT 4§02 ih elvipys bighteben Yde of

the n-channel TFT 1001 is increased by the function of capacitive coupling
t hr oughthiNnend ¢lagyBIET 1@001 i§ 60i@bly Byainisinerhintthd QFF gthtesufficed for ingkipg theipolcatialo
increase the potential at the gate el ectrode of the n-channel TFT 1001 20
to a0 | esfahe hitgliesigiahaquaMOD/ PO Eha ds; tr mee layconditigfor malking tha/DEL devel othN) ) .
Thus, it is possible to pull up the potential at the output node

suf fi ci samblhpuchaeeqba t&/BDD, 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 p-channel TFT 1001
is increased by the function of éapacitive 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




A capacitor produced as a parasitic capacitance between the gate and the
source of the TFT 1001 rmay be used as the capacitor 1003 shown in Fi@+
10B, or a capacitor portion may be actually fabricated. If a capaczi*g 2006
portion is independently fabricated, a sinple 7 2 JUN 2006 manufacturing
process is preferably used in which two of an active |ayer material, a gate
material and a wiring material are used and an insulating |ayer is

i nt erposed between them However, a capacitor portion may be fabricated by
using ik is! 63 R MRE WhicRNwodl L dnVRiV @ YEfer IitdiBEd gdid 1S
desirab agg{agtq?ggtgc}:%&’?h% p'r?eetg[las?’]’ange o%‘,ﬁ%cﬁewgcti \?e Ilayezgv,(ar f or‘3 exarr%l e, by
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her ei né'%atteglra??% ?ﬁvgnn %&%ﬁﬁlr%ggg%t%g a%rlgglgaﬁ%lgﬁﬂegntl}ﬂo . A pil se out put
circuit,according to the prese i NV i.on i fiygst i
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si-gna rons,” a signal output section,
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el egtrogﬁ of the fi el ectrically connected to the first
si gHal 2

rs;l trans]i %ilTor {is {

P& 0 LR theymAHR, Ot SIS ORE ™ of the first transistor is
electrically _connected to the second signal inpuyt section; 15 a second
el ectrode of Desraibeq hesgingfiey st %ftB’rth%O]i‘k’%Brte?ﬁi“&g‘IV?‘imeOnnect ed to a gate
el ectrode of the second transistor; first el ectrode of tfh SEgo d
transi stor i4 BHEcPYPUAFIGLASHHBEE R tﬁ%f’{eﬁ%‘tt‘%‘iem"”slc%fﬂ%ﬂms i ’ﬁsgﬁf’ g%@ti on; a
second el ectrode of the second transistor is electri cdal I(}/ conn?ct e&i to the
/S,yn al trapghstenst %qg{ todkigd §1glpﬁ1 input sections, a signal output section, and a power supply, an
{

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 secti-on;
715 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

e’

input section;
a second electrode of the second transistor is clectrically 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




a gate electrode of the third transistor is electrically connected to the
first signal input section; a first electrode of the third transi stprjUk300b
el ectrically connected to the power supply; and 8 2 JUN 2006 a second

el ectrode of the third transistor is electrically connected to the signal
out put section. A pulse output circuit according to the present invention
conprises first to third transistors, first to fourth signal input
sections, a signal output section, a power supply, and an input change

circuit, and atdagnlie8o@bib thil h@hkidtor i cRBBECABL @hhdeA tb fhel figial odtper first
to third transistors are of the same conductivity type; a gate el ectrode of
the firgtydg ansistor is electrically connected to the first signal input
section; a first electrode of the first transistor is electrically

connected to 4 ESGISE ARt CRANOSccdRir foCHE torestMinbiltieh GRARGR Gisf fHitlirdl S
el ectrically connected to the second signal input section and to the third

signal | DI, SQEk itdjﬂ)'ugﬂ ts%ﬁgqggst SdcBGLS Q ﬁfougp]ti]?seui&ﬁ b pbh@NsipdilyCond

el ectrically éonnecte te el ectrode the second transistor; 15 a

first el SGhofe Aul M ﬁlt%iaﬁﬁgoﬁgﬁét’b?&éﬂ Qrcfaﬁrﬁctgﬂiz%ﬁtiﬁ Qﬁ@' ly connected to the

Tourth signal ®"input section; second el ectrode of the second transistor

is electri caIt Yu&PR i%éﬁ&s*s%r%%?fﬂhg eco%ﬁ&f,&gtgg%g;i on; a gate el ectrode

of the third transis I'S rically connec to the first signal input

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 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 eiectrod_e
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  sectiom |
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.




a first electrode of the third transistor is electrically connected to the
power supply; a second electrode of the third transistor is electrigalyiyg
connected to the signal output 9 2 JUN 2006 A pul se output circuit
according to the present invention conprises first to third transistors,
first to fourth signal input sections, a signal output section, a power
supply, and an input change circuit, and the pulse output circuit is
characterized in that: the first to third transistors are of the sane

conducti vi ty at yRes ortpdt Sifdu@ ﬂcﬁﬁfn'gqthé)fpregaﬁ ihdeh8bn E&ﬁﬁt@éétfﬁét tbsthtrd
electrically connected to the first signal |nput section; first

el ectr qgsi@hyst ﬁﬁt {o' fHRith §1%1?32 PSlpRf QEtidis, E?él?lﬁlﬁ Bﬁt@? sleéﬁoﬁozp]iﬁf&érgg#%;? ah@ | nput

change circuit; the I nput change circul ectrically ecte to the

second %ﬁﬁ% nal input section; a
second g%%?%#ﬁ%gﬁg% P@gt&glgggﬁéﬁgﬁmﬁgﬁgkégFﬁP%alIy cgnnected to a

gate el ect roﬂl%ft&ft Hh& tF% cond td sl Ssa%n% c?oc{lbxfft& c(—::I ectrode of the second
transistor is el rlcazﬂy connected to th S|gnal |nput secti on;
15 3 second & L%?%t e%ggd éf tﬁtb firs? Ea%?@%r efc‘ls: C&ﬁy c?nn?ﬁgcl @Cthé PS?SI a1(1;1(1) rtll?ec;[ ed to

t he “si-gnal s
eIectrlchIy connected to the flrst S|gnal i nput section; a flrst el ectrode
of the tHi%d transistor is eIectrlcaIIy connected to the power supply; 20

a second el ect.r od s i.stor el ectri.cal co ected to the
si gnal out pufl fll’%t geci?r(gﬂe o? thehﬁrst trans1s OT i electnca?iy connected to tLé’ mpu{l change

f) circuit;
- the input change circuit is electrically connected to the second signal input section
10  and to the third signal input section; |
a second electrode of the first transistor is electrically connected to a gate electrode
of thesccond 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

i
p——

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




when the input change circuit is in a first state, conduction is provided
between the first electrode of the first transistor and the second

i nput section and no conduction is provided between the first elecg ge of
the first transistor and the third signal input section; 10 2 JUN 2006 and
when the input change circuit is in a second state, conduction is provided -
between the first electrode of the first transistor and the third signal

i nput section and no conduction is provided between the first el ectrode of
the firgjq transistor and the second signal input section. 5 - A pulse
output circuit according to the present invention, characterized in that

the input chgngeneidmt bﬁan@é’-%lré\uﬂc RUA bheldnansis T(:Ql'iducﬁcnf isf prBviliécPhstvednor , @
fifth signal 1 nput section, si xth signal input section; each of the

fourth pr %ﬂﬁ'e?etcﬁf)dfﬂdﬂgé Rt Irartsﬁs'fbrtaf,@ne tﬁlfr@glg&a‘f uetu $ DS A CRNIMELL Y Y type

as the irst tot tran5|stors te electrode of the fourth

transist %(ntcfeé ?1{ {hh (fx %c&ﬁf&%@ﬁ‘l&%ﬂttﬁn&a& ﬁhftﬁ&eédlﬁl@?é\;ﬂal ﬁ}ﬁlﬁ%&tﬁ)ﬁm ion; a .

first efe¢ ourth transi stor ectrically connected to t he

second si gnal o JRUL SPELLANAARCA. BLEGHTANRIGE hAELONE SR g asi stor

is e ectrrtallﬁmconn 'ectrode o first

transi st or at.e ct he f C
connect Hgu I{%lapge cuécu hﬁs 4 :fogu%tgltranm or ifﬁfh tEanglgtgp 3 'fl?tﬁl%égtn%lsllngdtgg%f t he
fifth tra@§|stp S glectrlcally connected to the third signal |nput
sect | onSXAE @B%dﬁ %t ectrode of the fifth transistor is electrically

connected to the fir I
f.) eac OE the §oun% t?a%glgtgg and the fifth transistor is of the same conductivity type as

the first to third transistors;
10 a gate electrode of the fourth tramsistor is electricalb; connected to the fifth signal
input section;
a first electrode of the fourth transistor is electrically com;ected 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




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 td §He2008
si xth signal input section, the fourth transistor is set in a conducting
state and the fifth transistor is set in a nonconducting state; and 11 2
JUN 2006 when the polarity of the input change signal is reversed and the
polarity of the inverted input change signal is reversed, the fourth
transistor is set in a nonconducting state and the fifth transistor is set
in a conductingSHAL Klarfly RiRE il BithngeCsiehbi fs RCGHida0int ojiy RE GReNt

i nvention furtﬁ%r coﬁ%?ﬁges caé C|{torg ggﬁ'-neans betmeean e%ﬁate

el ectrode beeah g Stiobh 8C f o . S| ; en the
gate eIg%%$§g3$aﬁﬁmt%e1%%5oHﬁggggé??gégﬂbﬁﬁ?ﬁggéi%%ﬁgh?%§%§?%¥@§% ccordi ng
to a puls ] i if, - r t invention, the capacitor means may
be for mt %%ﬁ&@ﬁ%ﬂ%ﬁépgg%égéF%@@?@lEﬁﬁ- the second transistor and an active
| ayer of the ond. transi.st et ween.an

se [ ¢ O 1 n ti er _
matorial, o s arepbERRRing a 28 bEER B it e M B er
Empl oyi ng a pul se output.cjrcuit of .t rese i nvention,. the LS
o ovh detaA YRR B aREeleptds i B oth RS S bneu il ot BERWER) out pu
on the hasis of first -fto fourth cloc signals and a start pulse. A shift
registefeé@@ﬁ%ﬁpﬁaz?ﬁubﬁﬁxﬁwgé%ﬂPd?Wﬁgﬁﬁ¥gﬁﬂfﬁm§WQracterized in that: 15
the shift register conprises first tq fourth . clock sjgnal .lines and a start
pul se input {fpeding Wn‘{)ﬁéseﬂﬂt@‘éc’ﬁ%?t theresel ipveng PRy thgCapRAIor )M, st age
(n: a natural nunber, 1 s n), the first sjgnal inpyt sectign is
_@DSCt ri Bafpnneddishueanctle tgate; Heetiods of the frepng ?f@lﬁ&m anHésn fqhige 3@@5 8698 gnal

S.pput section is electrically connected to the start pulse input line if
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
rcgister 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

L i
o

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 electricaily 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




200n = 1, or to the signal output section of the pulse output circuit
formng the (4n-1) th stage if n x 1; the third signal input sectigpghf@m%

el ectrically connected to the third clock signal line; in the puls
circuit formng the (4n-2) th stage, the first signal input section is
electrically connected to the second clock signal line; 12 2 JUN 2006 the

second signal input section is electrically connected to the signal output
section of the pulse output circuit formng the (4n-3) th stage; the third
signal input sectign.is,electricall onnected to the fourt | si gha
iher et nder il i B SesP TG CRer (i 5 s b g St ey
signal i.nput section i . .electri | y connected to the third cl ock signal
li ne; FﬁgggggﬁﬁﬂqﬁfﬂﬁﬂﬁﬂWHBWiﬁgé%?ﬁghs¥§;electricalIy connected to the
signal output section of the pulse output circuit farnn he (4n-2) th
Sta0e: the ¢ HerBint PG Pneh DL s Qi coeEy locap ROl st W) e
first clock signal_ line; in the pul se output circ%;t forming the 4n th ‘
stage, the f it pulsgpuPutGrshif fumig tg“h(‘i"él) th gfags, they Fffééﬂﬁa[ﬁne'gtﬁﬁ@@eléﬁ to the
fourth clock signal |ine; the second signal input section is electrically
confiec tekagirically prongstef g theibhirg glock glgnal dige; of t he--pul se output circuit form ng
the (4n-1) th stage; the third signal input section is electrically

connect ed t othetrscapdsigngl Epwiciectiongis gleciricaldy copmected| i the mghal Rytny, peckion 4 e
successively output on the basis of first to fourth clock signals and a
start pditheepulss ostpuf qircui doranieg the (ho?)dh flge& o t he present invention:is
characterized in that: the shift register comprises first to fourth clock
S Dg nal | i nes ttgrthirdsignad npupisriéen is plsotrically connected to the first clock signal line;

AN

in the pulse output circuit forming the 4n th stage, the first signal input section is
10  electrically connected to the fourth clock signal line; .-
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 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




line; 20 in the pulse output circuit formng the (4n-3) th stage (n: a
natural nunber, 1 s n), the first signal input section is el ectrica%lg; b
connected to the first clock signal |ine; the second signal input s é N&W
is electrically connected to the start pulse input lineif n =1, or to

t he signal output section of the pulse output circuit formng the (4n-1) th
stage if n 13 2 JUN 2006 the third signal input section is electrically
connected to one of the start pulse input |ine and the signal output
section of t | S€ LI cuit.. ) A& bhae 2F ilehsist 888 impitd the
fourth si gnalng‘? ﬁlgrtﬁits(?%nggt@é%\se?@ne g%ftf#i?%:lg,l ‘F}gmconnect gd to theﬁ?hilr g'ﬂcl ock
signal line,  .in the pulseg.o t ogircuit .forn theahM1ddd asd age, the
first sl“bcn%d qlefﬁi%ﬁa o 'tljtlsgﬁlqn;&%pgﬁégﬁtﬂltzzcé{c%mgg% ect(e((figo tﬁée’gecond cl ock
signal line.;

. th d signal }nout section i | : ted
T the si gnal bR RERaR - BF s R ST b AT O Bl EOTTEC

(4n-3) th stage, the third. si.gnal. i tion .is.e I . nect ed
to one of thé“éffea?"{lsep(lﬂtfg‘écfr%%?’nmflg ﬂ%@ﬁg? B té%%f& %%%%@*?P%E é%é{lf&g% of the
pul se output circuit formn he (4n-1). th stage; and 10 the fourth signal
—input  seeetnemlyiconecidite fesp EEISH’%@E’E@J'“?’O%he fourth clock signal Iine,

in the pulse autput circuit formng the (4n-1) th stage he first signal

i nput sect i orfhe §ecopq ignal iERHt SGCUEB FheleHREHY §° §te[g AP ﬁlﬁgsd%it RUBFSHET™ i ne:

t he second signal input section is electrically connected to the signal

out put s&be pulfe cwputiceuipframedhia God) i385 t forming the (4n-2) th stage; 15
the third signal input section is electrically connected to one of the
it)art pul se i thpthird signab ingrbisectien isielpsticalby, epaectedio qng Rt Hie SHEPEST P8 ut put

ircuit formng the 4n th sta%e; and the fourth signal input section is |
el ectri Gad and thosiges PeRuE sSCHMCOT therpyse Quipakcizy farming the (4n-1i Ftﬁ%‘a’ﬁﬁ‘? se out put
circuit formng the 4n th stage, the first signal |nput section.is

10 the fourth signal input section is electrically connected to the fourth clock signal line,

in the pulse output circuit forming the (4n-1) th stage, the first signal input section is
electrically connected to the third clock signal line;
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
4 ) 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 puise 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,

14




electrically connected to the fourth clock signal line; 20 the second
signal input section is electrically connected to the signal outputéf @ap
of the pulse output circuit formng the (4n-1) th stage; the third 'gﬁ%

i nput section is electrically connected to one of the start pul se input
line and the signal output section of the pulse output circuit formng the
(4n+l) th stage; and the fourth signal input section is electrically
connected to the second clock signal line, 14 2 JUN 2006 and sanpling
pulsesaﬁfe successively output on the basis of first to fourth clock
signals  and a start pulse. A pulse output circuit according to the present
i nvention may_be constituted only of t S| r e ctivity
type is an n-aEWalﬁ%g{}lS Sya[g%,s YoroR yougfuzéém'? ?ea%agi}sc{fgfrra\kﬂ\g@gﬁj (gg%ndsqu%}aliévi ty type
is a p-%ﬂgnnel t%pe. A shift register according to the present invention
may be®¥HUEFPUP%d only of a transistor whose conductivity type is an
n-channel type, or only of a transistor ose . conducti vi. type is a

p- channel t yp&ulss GUBHE ‘é’ﬁ“‘b&%@ﬁf*%ﬁo W%EVWW ecﬁ“ﬁh{"%eél %‘@VC fpanyi ng
drawi ngs: _Figs, 1A and 1B are diagrans showi ng a shift regi.ster forned by
usi hg - HasiHEeWBRRepERNUC VI fiyPe i, 2 crb'g'ff’ﬂﬁactép% ‘frho‘ﬁﬁé’fp"’r é’%‘gﬂfto’i 8088t i on: 15
Fig. 2 is atimng chart relating to drive of the shift register shown in
Fi gs. 99ndueiévitymypeps 3 @-chapneliyge-38 are di agranms showing a shift register to

whi ch a scanning direction ) ) .
A shift register according to the present invention may be constituted only of a

’i) transistor whose conductivity type is an n-channel type, or only of a transistor whose
LS

conductivity type is a p-channel type.

10
BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings:
| Figs. 1A and 1B are diagrams showing a shift register formed by using a pulse output
circuit in accordance with the present invention;
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;

15




changing function is added, and which represents an enbodi nent of the
present invention; Fig. 4 is atimng chart relating to drive of the shifitgos
regi ster shown in Figs. 3A and 20 3B; Fig. 5 is a diagramshowi ng a
structure of a source signal line driver circuit in a display device :
provi ded in accordance with the present invention; Figs. 6A, 6B, 6C, and 6D
are di agrans showi ng details of a circuit structure of a level shifter in

t he di splay device provided in accordance with the present invention; 15 2

JUN 2006 Fi gfigg.?wma% &Qdﬁgﬁgg;sgg@g;aeﬁﬁ_@w AfbufladdiSs 6f a AN t

structures o circult, rcurt and a sanpling switch in
the displ ay device. proyi L0 -\ LRe REBSENL JBMBHLOoN;, Fig.
8A thré%ﬁﬁxétﬁg%%%lﬁgg%gﬁgg%ﬁ@&%ﬁgﬁggzggﬁégﬁ% éﬁecﬁgonic de&ices to which
t he presen inventioqican be applied; Figs. 9A through 9E are di agrans

~ showi ng"8 PERIGFEEER D" conventi onal CMOS inverter and | oad-type inverters

dth f £ d i gnal i na. i ;
B os T0A and i on SrouehR e APl hu i ARR ] RLA Rulded PUER BT S

output 10 circuit. of tEe &re%ent invention; Figs. 11A 11B, and 11C are
di agr artB® RYGFRE HyCo8i PR BY #PP¥6%t i gurati on of a conventional shift register

The di spl ay e 08 probhlh i Baend PhAE Surm s provsnforRiatofon: 15
pulse BUsBENEIonLNDE IEBAEE T eV maALerrd Sk SRR ¥t ype
different fromthat in
(} nverters; -
Figs. 10A and 10B are diagrams for explaining the principle of the pulse output
10 circuit of the present invention; ’.
Figs. 11A, 11B, and 11C are diagrams showing a circuit configuration of a
conventional shift register and a timing chart;
Fig. 12 is a diagram showing the entire appearance of the display device provided in
accordance with the present invention;
15 Figs. 13A and 13B are diagrams showing a shift register formed by using a pulse
output circuit constituted of tramsistors of a conductivity type different from that in
) embodiment mode of the present invention;
Fig. 14 is a timing chart relating to drive of the shift register shown in Figs. 13A and
13B;
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

16




enbodi mrent node of the present invention; Fig. 14 is a timng chart
relating to drive of the shift register shown in Figs. 13A and 13B; 20|y 7006
Fig. 15 is a diagramshowing a TFT size and a capacitance value in a test
piece of a fabricated shift register; Fig. 16 is a diagram show ng the
results of sinmulation of the shift register shown in Fig. 15; and Figs.
17A and 17B are di agranms showing the results of neasurenents of the shift
16 2 JUN 2006 register actually fabricated as shown in Fig. 15. DESCRI PTI ON
OF THE PREFER schematically shows a shift register
in accoF@gn%g ﬁ?ﬁ%?ﬂeﬁﬁggﬁ?nglvéqélon 5 A block 100 in the bl ock
diagram of Fig. 1A represents a pulse output circuit which forns one stage
for outputting a sanpling pul se. The sane pul se output circuits are

successively conn r Li nstituting the
shift register shojﬁiﬁgﬂ%ighgégtﬁ$gkgéﬁEhképggﬂgkiﬁﬁi%gﬁn in Fig. | A has
first to fourth c]ock signal |ines. a start pul se First to
fourth clock glﬁglrng‘éj F@ﬁg%’éh%"j ﬁﬁ&éegfséesfb‘é?:cﬂmi? Withd B%)prﬁegh{nffﬂgmpl rst to
fourth clock 10 signal )ines, and start pul se SP romthe

st ar® -pdiEeck 1{9de thle%’ﬂfk digegrm phREigh Pffﬁ&ﬂtﬂgf’l&f’q V‘Eﬂﬂ'i ‘E’hlgtf h‘?@f 8% of the
bl ock 100. A gate electrode of a TET 101 and ae&wce el.ectrode of TFT 103
are confiést & PWPuling Asjamyligs Auisenplie supg iPEB]ﬁc @ CIrCUptg Arer SYCCPFIVeRh s an

i nput el ectrode connected to a second signal input section Ig& gahas an
out put eoneeEd tefoss bty af stagpecagatituting @Eﬁll“gd%g‘%??r AEn to one
end of an el ectrode 15 of_a capacitor 104. The TFT 102 has an

;l)ect r odliiftaegistershewn imFig. 1Ahpytis riawrth degksignablines apd ¢ epapy S‘?B\WPBU%“ﬁut
e

ctrode of the TFT 102, an ou%gyt el ectrode of the TFT 103 and
First to fourth clock 51gnals (CK1 to CK4) are respectively input from the first to fourth clock

10 signal lines, and a start pulse (SP) is input from the start pulse input line.
Fig. 1B shows the detailed circuit structure of the block 100. A gate electrode of a
TFT 101 and a gate electrode of a TFT 103 are connected to a first signal input section (CKA).
The TFT 101 has an input electrode connected to a second signal input section (In) and has an
output électro&e connected to the gate electrode of the TFT 102 and to one end of an electrode
15 of a capacitor 104. The TFT 102 has an input electrode connected to a third signal input
section (CKB). An output electrode of the TFT 102, an output electrode of the TFT 103 and
} the other end of the capacitor 104 are connected to a signal output section (Out). An input
electrode of the TFT 103 is connected to a low-potential power supply (VSS).
While the circuit in 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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the other end of the capacitor 104 are connected to a signal output section
(Qut). An input electrode of the TFT 103 is connected to a | ow pot ehtjikR006
power supply (VSS). Wiile the circuit in this enbodi rent node of the
present invention is formed by 20 using only n-channel TFTs, a simlar
circuit may be formed by using only p-channel TFTs. The cl ock 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.

ol ook srgna S5 il 1R SUPSE AT Horh 0 RLUGK JERD (BRLKCF 1) 4
Gl ock s/a REe SRR Qe it fihitiln o) e eReRyE B d RERY o0y
first ohoiseaCrlaare siasTdh B o JFORRY <Bfe Hed sYTPEGLIE R
B phas e Hagk sypvaite papva it 8 Bhprvied Lioftspsb et i ma FESLRAl 1o o

5 signal. ohtained by reversing the _polarity of the second clock signal. In
the 2hi Flﬂnﬁlé’afagteg#’y&%‘icﬁﬁﬂﬁo‘g?g- ar&éﬁ"ﬁ&“&?ﬁ“&&i‘iﬂb% h of which is forned as
shown in Fig. 1B, .and which are successively connected to forma plurality
of stages, anitghe shift ipgifterusing piscPY CHptsicach ‘{r’}lﬁldf 5 ToreekEBAam LR gnal
i nput section (In)_ in the subsequent stage. In the first stage, a start
pul se i §ig ABugnd which areseerssivey gﬂlmec‘ieﬁ;sqjgor@eﬂﬂ#@w(?frﬁ)t%ge&@nll@é'?@ﬁt Py to
Table 1, in the (4n-3) th stage (n: a natural_ nunber , 1 s n), the first
;tf':))ck s frgmagne;stagr ifpigputtte therpecomp signaldppy sectiop i) indtBe fubssaveRtddEcantt e third
ock signal is input to the third signal input section (CKB). In the
(4n-2) first staggye stapt: pulserininputdp thesaenad signal ispyipection f8)-second cl ock signal is
input to the first signal input section (CKA) and the, fourth clock signal
i s ildput to tRefetrigrid Bblgnalin ithrepldn-33 dle ttagsn (¢ @KRYurall mmbse , ¢ 4nnk)the frsét age,
the third clock 15 signal is input to the first signal input section (CKA
and t heclork signaliptipusioghafirst sighahpaput sagtiomECKA) and the third clock signal is input

to. the third signal input section (CKB). In the (4n-2) th stage (n: a natural number , 1 = n),
the second clock signal is input to the first signal input section (CKA) and the fourth clock
signal is input to the third signal input section (CKB). In the {(4n-1) th stage, the third clock
15  signal is input to the first signal input section (CKA) and the first clock signal is input to the

third signal input section (CKB). In the 4n th stage, the fourth clock signal is input to the

\) first signal input section {(CKA) and the first clock signal is input to the third signal input
section (CKB).
Table 1
Signal input portion (CKA) | Signal input portion (CKB)
4(n-1) th stage Fourth clock signal Second clock signal
4n-3 th stage First clock signal Third clock signal
4n-2 th stage Second clock signal Fourth clock signal
4n-1 th stage Third clock signal First clock signal
4n th stage Fourth clock signal Second clock signal

20
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third signal input section (CKB). In the 4n th stage, the fourth clock
signal is input to the first signal input section (CKA) and the firsgt JUN 2006
clock signal is input to the third signal input section (CKB). Table 1
Signal input portion (CKA)Signal input portion (CKB) 4(n-1) th stageFourth
cl ock signal Second cl ock signal 4n-3 th stageFirst clock signal Third cl ock
signal 4n-2 th stageSecond cl ock signal Fourth clock signal 4n-1 th
stageThird cl ock signal First clock si gnal 4n th stageFourth clock

si gnal Second ock si gn 20 18, That the shift re in this

enbodi nent o t’i’engh ?ntv%‘ﬁtﬁ Bhthﬁa%m]%?dé‘g?“tt dage Oﬁ Lﬁ‘ﬁ)glr g%tfon SRt ‘fetnﬁh onal
units each forned of . a portion including the se, out ut circuits.in four
consecubyeerHf &@’é‘%‘t““ﬁ{}@r’l’“ftf e% ﬁ‘fﬁ‘}t?g ﬁl@tlﬁ‘g'ééng We\m'} Eﬂ“ttpH[eC‘f‘fﬁi%gl out put
circuits are connected is smal er than four, the cl ?Jgﬁlé signal s are input

in the BUEEPNSERIlYE SBRanExehtithe nupmfisr af stageyjbwhish thequlye QPO FECULS 284 t 5

wi ||l be described with referencetothetlmn? chart of  Fig. 2. The
descri peansgctod iy sallepdne By AReselpfingratatre dry \’/‘bﬂlcafﬁ%era‘ﬁrﬂc?‘ir%’ée Jfith
the.clock signals and the start pulse is |low | evel/high |evel VSS/ VDD,

and % haftablss < VDD. <1> n the first-stage pul se output circuit, the first
clock signal (CK1) is supplied to the 10 gate el ectrodes of the TFTs 101
and 103 and bEeoenssation g theesitsnits wilt be deserbedyatimefesenep o thgdiming gharippf ¢ hj s
stage, since no start pulse (SP) has been input, the potential at the gate
el ect r offig. 20f Thhdestrmtionowili be Made P vshmingdhatbe potagneamplitige of te dognal

out put section (Qut) is settled at |ow

C ) signals and the start pulse is low level/high level = VSS/VDD, and that VSS < VDD.

<1> In the first-stage pulse output circuit, the first clock signal (CK1) is supplied to the
10  gate electrodes of the TFTs 101 and 103 and becomes high 1cv::1 to turn on the TFTs 101 and
103. At this stage, since no start pulse (SP) has been input, the potential at the gate electrode
of the TFT 102 is low level and the potential at the signal output section (Out) is settled at low
level.
<2> When a start pulse (SP) input from the signal input section (In) thcreafter'becomes
15  high level, the potential at the gate electrode of the TFT 102 is increased to (VDD - V thN) to
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 (Cut) 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 ha.s 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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| evel . <2> Wen a start pulse (SP) input fromthe signal input section (In)
thereafter becones 15 high level, the potential at the gate el ectrodge]iN 7008
the TFT 102 is increased to (VDD - VthN) to 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 |ow

| evel and the potential at the signal output section (Qut) is not changed.
<3> Subsequently, the first clock signal (CKl) becones low I evel to turn

ff the JFT 20 101 103. . Si nul |.ock | (CK3
pecores it of bkl Wi S SEAARL s b Bechdubicatbhle o
tenti al th | t Th tenti al
25Tl o A, S0 S, RS5O L) D FRSE, The Pt a1

state at (VDD V th C e TFT 10 S en turne sfurther
ner easel 1 rBin FUbBise Wh*% biroRer db el by oo e Hfthfrlﬁckby the
function of the capacitor i JUN 2006@1}}04 as_the po ent]fl he si gnal
out put saseal (6K 1) ¥ b‘icng%EﬁgE gt theThetS 04 ad 106 a5 t’t"l‘i‘% o%d "eﬂ?tFxﬁia 3t the
si gnal output section beconmes high level, it is equal to VDD, <4> The
stark . pﬂﬂleﬁéte(%@)tmflﬁé’ﬁﬂ}?e%%régzIbéwnlcé\}‘é‘l" level,3ae dere RFT 102 ih BWs tpRed pifst ¢l ock
signal (CKl1l) again becones high level, the TFTs 101 and 103 are turned on,
t he pot Besansd tha{TFT51Q3s termed on) the peisatial ¢t thesignaruiny egisnd sy hesvmssevel |
and the TFT 102 is thus turned off. Because the TFT 103 is turned on, t he
pot ent i B lgvelt he signal output section (Qut) becomes |ow level. The
circuits in the first to final stages successively operate as descri bed
ﬁ})ve to outPhetcisaitpiid thy first telinal Fhgesiceassivelyioperate Fsodaseribeyabayd g t he

| se output circuit of the 10 present invention is formed only of TFTs of
one conduiptti sapling pplecsbutThe shiftowgistet fgyumkd &3 vsing Ahqpyisaputpwpiiicnin @é thsy
avoi ding attenuation of the anplitude of the output pul ses due to the

10  present invention is formed only of TFTs of one conductivity type but can output pulses of a

pormal amplitude by avoiding attenuation of the amplitude of the output pulses due to the
threshold value of the TFTs. Even during the period during which no sampling pulse is
output from each stage, the TFT 103 is turned on each time the clock signal input from the
signal input section (CKA) becomes high level, thereby settling the signal output section
15  (Out) potential at low .Ievel. "The signal output section is not floated for a long time.

Therefore, the shift register can be used in a circuit of a comparatively low driving frequency,

-

e.g., a gate signai line driver circuit.
Embodiments of the present invention will be described below.
(Embodimcnt 1)

20 Fig. 3A shows an example of 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: am 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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t hreshol d val ue of the TFTs. Even during the period during which no
sanpling pulse is output fromeach stage, the TFT 103 is turned onZ?eAdHib
time the clock signal input fromthe signal input section (CKA) becones
high level, thereby settling the signal output section 15 (Qut) potenti al
at low level. The signal output section is not floated for a long tine.
Therefore, the shift register can be used in a circuit of a conparatively
| ow driving frequency, e.g., a gate signal line driver circuit.
Enbodi nent s Lnyentd Ioh o BE ARSYulRe ikl @¥espoaEgRodi ment
1) 20 Fig. Bifgs'?g\%gggﬁﬁgtggsn%q}égoé fgﬂgﬁﬁokto re |ster11 IJgrrémged i?\posuc a
manner fthat a ' j hem ] RyYEeELi N :Ld Ol dedut Qrd;ie shift
) O afes RERPGLA0T) ORI L BEEIA; P iPhon Bk PuBioaR O

regi ster descri Fiption t nmode of the
present inventi o T } eqi st.er . thi i Ltional

i nput sﬁoﬁﬂ’é‘ftgé L%\ﬂFFSn%ﬁttg ? h%%fbd;a %P%‘%%‘E’F BQ{ﬁ;theaS?\ﬁw E%&?%}‘ g@?gehg H@?\% E%d Ei%’nange

si gnal ot her than thaose used.in the circul I | Qe 20 2 JUN
2006 Fi%%"@%d\ﬁ@u&&rﬁlﬁoﬁw ‘¢ %dl%lgrhtfhla@ﬁ?h Ftocr}llgltlﬁs&ﬁ} ﬁ@t I‘Jp’ﬁ? @é‘g%‘h‘eegl?ﬁ circuit
correspondin to, O t.age repres ed by.a bl ock 300 in Fi 3A...The

por £ orf %‘f‘tcthﬁfgmb‘iﬂ %fg?%fﬁ%%tmélieﬁ)éu??f%c%w?h“tpﬁ{)%au%]y alf‘(g"ilss Dggi%? 4884 and a
capacitor 304 is the sane as the circuit shown in Fig. 1B, and the pulse .
out put SE¥4¥wit of this enmbodi nent has an input change circuit 310

constituted by 5. a swtch forped of TETs 305 and‘EﬁOG, .a fi[th i gnal
i nput sect i ofChAfEwPW electodss Qﬁﬁrﬁ g(biﬂnd i’éd‘i PRl GRPY § eﬁ'ﬁ?(ﬁ”e ect r odes
of TFTs 305 and 306 is connected to an input el ectrode of TFt?I' g’(ﬂn .~ TFT 305
ga an THIpIL. o [TFd; 35 ches @B Arput elerqds cqnusstedin 2 SPeRd SEAaP SEcioRd i) nL)
d has a gate el ectrode el ectrical lX connected to the fi ft)h ﬁFﬁnﬁ?}l i nput
sect i orand ibys a gety epgEodegeleckicaliy conmseied  be fifh gignalgprt dtLign () 2 T 8 si gnal
i nput section (InR) and has a gate electrode .
10 has an input electrode connected to a third signal input section (InR) and has a gate electrode
electrically connected to the sixth sigﬁal input section (R). Input change signal (LR) is input
to the fifth signal 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
i£1 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

p—

turned on and TFT 306 is tumed off. A sampling puise 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
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electrically connected to the sixth signal input section (R). Input change
signal (LR) is input to the fifth signal input section (L), while 7 pyeiNgd
i nput change signal (RL) is input to the sixth signal input section (R)
Each of LR and RL exclusively has a high level or a lowlevel in relation
to each other. Correspondingly, the input change circuit 310 in this

enbodi nent 15 changes between two states described below Firstly, when LR
and RL are high level and low | evel, respectively, TFT 305 is turned on
and TFT 306 is turped off. A sanpli pul se .suppl i f.ramihe. cedi ng
atage rgaare eI s PRRaRpd R BT SR ieh ELATBREETCS' 10 ¢ e
i nput el ectr and

d f TFT 301. ..S l. wh L d . .RL | | |
hi gh | evel, &%Elbaglé? %éFW‘“ﬁﬁregg%?%s‘gP‘ffFﬁgg' t8f|§?‘1an6tlglﬁ%a£liﬁqp @%v%g (%\s/tgff ur ned

on. A sanpljng pulse supplied.fromthe pre ing stage through the third
o anal Bt datr PRI RRNOTS it 6 e AR a8 s Tor i Bdby Biabe T
301. In the shift register show in Fig. 3A sanplin ul ses are output in
the or déection. ¢ hbe timigssehagt ofgbie. ¢ 3Bows tpiRg Ly sgponing laﬁhgl“?’(érsf’idhr&?t‘oé‘t age when
LR and RL are high level and low Ilevel, respectjvely, apnd sanpljng pul ses
ar e 5outlpatclack sigals FymPubm the @rdef Feyerse o ghat sliovnyig Ba~5 ?og'g té_lé‘gond
stage, and the first stage when LR and RL are |ow |level and high |evel,

r especteiogh|signal Fdnpu anided IHercsied dalan drogy the deyrtinclogk signal, {ag é"scgﬁ‘??b?lb change
timng of inputting of the clock signals. The timng shown in the timng
chart ofgnaiginppt with pdr4 perieddelay fiom gln ehirdolprk signgh prebthe dist closk signdlithg chart
of Fig. 4 shows timng for scanning in the reverse direction. 5 The clock
(s?gnal dnput evitn gut/4i delayh&owr ther sepende eloek tsignalh affhe RN Pilse FRYL MIngH%t | s,

tHe third clock signal is input with a 1/4 period delay fromthe fourth

cl ock skgnaingd térendieg opeh the auinbersifgtrabs fosmpdipiuthe milsh onipay Gjropisy ussd el ay
fromthe third clock signal, and the first clock signal is input with a

1/ AodeltizysHift oegisthre i.ecwbrtl adabotignal theatulse Tutpus ciaguit touirsteoutpyh @t samiphifiag i s

det erm ned dependi ng upon the nunber of stages fornmed by the pul se out put

Ci r cui tpmlseidsedtivien with. In the example of the timing shown in Fig. 4, the fourth clock signal is

input to the signal input section (CKA) of the end pulse output circuit, and the second clock

signal is input to the signal input section (CKB).

(Embodiment 2)
15 An exampleof a display device fabricated by using only TFT5s of one polarity will be
described.
'/r . - . - - -
) Fig. 12 is a diagram schematically showing the entire display device. A source

signal line driver circuit 1201, a gate signal line driver circuit 1202, and a pixel portiqn 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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10 the shift register, i.e., which clock signal the pulse output circuit to
first output a sanpling pulse is driven with. In the exanple of thg fIN206g
shown in Fig. 4, the fourth clock signal is input to the signal input
section (CKA) of the end pulse output circuit, and the second clock signal
is input to the signal input section (CKB). (Enbodinent 2) 15 An exanpl e of
a display device fabricated by using only TFTs of one polarity wll be
described. Fig. 12 is a diagran1schenatica||y shomﬁng the entire display

devi ce. our.ce i er C|rc n i.ne
driver %ﬁ% @u%*’t‘e T%Ef‘j LA 8"‘3" °i5°“‘pﬁ0§8ﬁ"i’“ 6%99 a?%’”%o@%%ﬁ ?m? 8. C“‘i“ft Wi th
each ot&$gagﬂ%ﬁesubstrate 1200. A section of the pixel portion 20 1203

shown i 1210 indicated by the dotted line is a segnent for forning
one pixel. The e e of tiﬁtﬁﬁr wn, jn Fi IS a pjpxe
liquid crystal™® “Eﬁ?g"yhad&\% %P“‘p &ﬁﬁ?’l”ﬁﬁ ClEFﬂ“%H‘@Pﬁ bSi %‘F‘hlc r ’lnf or med
by using one TFT in_the pi i%herelnaft qato TFT")
when chEPRaRes Wbt keert Breties B Ecrmmiaes grcoid i U Rty @ﬁ%ﬁbﬁa&? Ce.
Signals (clock signals, a start pulse, etc.) for drjuvi ﬁ t he, s rce si gha
line dr ‘iO\I"é?YaEiareéE:‘r tAlf?:G!LISZ’?S?ZbIQ ESH\‘F%@%ZC%“’EWQd%‘Fé‘ tg %3‘1“1’"?1 e fiver
circuit 1202 are externall¥ plied via a flexible printed circuit (FPC)
1204. Tihe Hilbdyr $ilEingas met teh-’éwm {08 | promqting @ M B2 \PEROWER QAT KONy pe
manuf actured in accordance wi th a known nethod, for exanple, as djsclosed
in U, S methpdsnearsbggmeddar pryapiligation. (Syck sy mgthod (of gysingafhe gmetek elementissi bl e t o
crystalllze a sem conductor filmfor an active |ayer of the TFTs hy
AtY 1i zi digclesedetien cxmopterin Vo Rricshob$43326r ipsted| 10 2htand et atlt hblggenbiteher
own nethods can be used for crystallization. Such a nethod of using the
met al ediedheswresi of titise U.5s @dtentsof, 3@(@@&@ 5&643,@@@3 arpgrenporge 4nra@p dyi ssued
to Ontani et al. The entire
10 rcfercnce.
Fig. 5 is a diagram showing the entire structure of the source signal line driver circuit
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 (ILR), 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 suppiicd
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
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di scl osures of these U.S. patents 5,889,291 and 5, 643,826 are incorporated
herein by 10 reference. Fig. 5 is a diagramshowing the entire stryg@mga%
of the source signal line driver circuit 1201 in the display device s

in Fig. 12. The source signal line driver circuit has a clock signal |evel
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
sanpling switch 506. The signals 15 externally supplied are first to fourth

clock si l.s (CK1 to CK4), a start pul se P), an inpu ch si gha
(LR~ div S o fee onBets Fpnafety BT 5o Pt 3R ap B i8R0 3 20 o
1 to Video . The first tq fourth clock signals (CK1 to 4), .and t he
start SSeq Bl Snfumdkhd amaiv i oaveTg ot & Poh of A et wheIER N AT
i mredi ately after being externally supplied as |owvoltage anplitude
si gnal grrangrdgarallekinspd othes (inmigee rwéptl@amifwsfb&lﬁ#gﬁl%?&fﬁf SEESEABT i t ude
signals to be input to the driver circuit, In the source signal line driver
ci r cui s inyertghiapts Enfolgwing Ppter shiees (Htage ndidgs Freiee *anal og si gnal s
corresponding1to twel ve source_signal  lines are sinultaneously sanpled by
dri %i ng t he dhenePrmtosaf thenciswl showhdB e ofA Vi BrofisshtPedpuitiee RPWSUL from
the pul se output circuit fornin% one stage in the shift register. Fig. 6A
shows tsheply peigatialy ¥S8f VDR, and¥leDg agpased eFbese paieptiddy 25501 2 Tplgtipnshipe | ock
signal J 23 2 JUN 2006 | evel shifter 501, clock signals opposite in
pol ari t¥8% o VEUEh< DR dn thigrmbod inqnGrVIS Sm B[ \GKEDDd = 5[&kand iy R3a16[ ¥ hd
undergo anplitude conversion in a pair of one-input-type level shifters
ary angduciparf TH1s| 64lo 683 chDootahe ro08i sho®n dgeFig,) 0A dn @f cudpibles ghte tFuEHEE- | evel
ifter circuits are used as inverted inputs to follow ng buffer stages
( St age IyweStagesSTFBtraagealdinatiteliT hepopided in o3inglé gathstrusiure of in agheliigaté n Fi g.
6A Wi ||l be described. Three power supply potentials VSS, VDDl1l, and VDD2
ar eous etuctiieelswingothest dranoreagae iclecgiodes] afheomghbap: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 in1). 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 OFE.  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 tuned off and the gate electrode of

20 TFT 603 is floated. TFT 603 is thﬁs 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

Ievel 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 o becomes equal to VDD2. As a
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VSS < VDD1 < VDD2. In this enbodinent, VSS = 0[V], VDDL = 5[V], and VDD2=
16[V]. Each of TFTs 601, 603, 606, and 608 shown in Fig. 6A is of aJuhulke
gate structure. However, these TFTs may alternatively be provided in a
single gate structure or in a nultigate 10 structure having three or nore
gate el ectrodes. The nunber of gates is not particularly limted with
respect to the other TFTs. First clock signal (CKl) having an anplitude of
a low level/high level = VSS/VDD1L is input froma signal input section (CK

inl). Vaen: @hokSestl 8unl Rk sigﬁm@cda{esx 53 tPOLS aile BOA 16v81 ENBe blifur
potential at the gate electrode of TFT 603 is low level, and TFT 603 is 15

OFF.  Thg, (L 87es EARER VDD ifubBfpleting ShpliRdécibhionl ently small val ue
relative'to that o TFT 601 in the design stage. Therefore, a |low | eve

appears at Oﬂqg@o@ler mr}nﬁpth%jcldcﬁ slgﬂ‘é\f ﬁdgg‘ée‘ﬂso h?i%?lg +1%;ar%lg§§de59§s a%lﬁofs is OFF,

so that the potential at the gate electrode o is pulled up toward
VDD2 th ET.: . QD; ¥ ' t. t . tenti al
becomes  BHCAT™ o b e R Sk Bl R SR B AR LBt 2
I T ' ! 603. i : h
pot eht i 1 P05 605 ool St for R Rves 1 I Rorgpt e i ARER0 B8 10,
tenti al t th tential h t I FET 603 i th
P B, AR cDRGEh SOl Plnbhe Ao BhETh £ Bl T B0, e
hi gher th rad N t ial at th t | ectrode.of TET 603 is th
cet abotBRrSS VAR - Tht SendeebettopAgiodr ayer TRankaly fepeat ol &
b | t DD2, As.a 24 2 JUN 2006 |t, t I I | of
o5 e o o ERIBEr i ot i SR B P U rnb BB R g

b cones_eqﬁgl to VDD2, thus conpleting anplitude conversion. On the other
hand, t#PYd-EF-ock signal (CK3) also having the anplitude VSS - VDDL is

P O o 0y R S5k 5 b TS SRR BB, 1
the Sarr(%tarfr;%g] nZe{o %)S ageh?)govgdeeﬁcarsi sbtz?g%s %fgl?gvginé Othe 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 c§nsumption. In the abovc—deécribed level 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 pfevent the shoot-through current from flowing during

operation.

[n 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 o and the output signal appearing at

node §§ 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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perform anplitude conversion, thereby outputting through node f3 a signar
having an anplitude of VSS - VDD2. The signal appearing at node a hagNtig
polarity opposite to that of the input CKlL, and the signal appearing at
node (3 has the polarity opposite to that of the input CK3. 10 In the

| evel shifter used in the display device of this enbodi nent, 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

anpl i t yde-Goner Iraﬁtspml S8ee TNEe.] BUSRIHer eir&fwfotrmeé effmg 6286 chuher stage
is of atwo input type requiring an input signal and an inverted signal of

the inpy é?cﬁ%%éﬁgglﬁr@@dés%ehnpﬁe &x&qmsemé%&cﬁﬁ 0 dhiEintind Sinkésgghnbor the

pur pose uci ng power consunpti on. e above-described | evel

betwean Vs SeRRSRRReET Rl 8‘%‘*&% R K P
et he DR B iR ol S0 AR el U §HFEAH ha@dfubqega)&é}a VDL NG APgEAL T O

In the(? circul t he 'si gnal supplied

te?’eg??&%? ey hsz(éﬂfﬁ%si% PTG Y L e eaR e 9‘6‘*%?2; ore. by :
out phf'ﬂgfgﬁﬂfisafﬁoage?r "oy ofiBtLes SR g Pt %&é ‘é%fs 5&6%93%3 & noéef
3 ' T

the i nbrisend and B OO R %ﬁﬂand?‘ﬁ@t%ﬁgfa[? B | %Pstﬁ%t‘?%?ap&%ﬁ? 252"

JUN 2006 two inverter -eircui i t a h uit
f oy med e eteetiodg o4 T d g4 ey EF“ @'ﬁlﬁgé‘ g‘bf& %?% e‘&u“ﬁ) ﬁglr gs\élg e ot her
Imverter circuit operates in the sane manner. \Wen the signal su Iled to

the gatroteatiaodligdey 8F Putict uprtewprd ¥PRR. | Ay & the-pparagam of e a af}?ac

potential at the gate electrode of TFT 613 is pulled up toward VDD2 When
t hel0  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 siéllal 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 aqd 61_41:1 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 y.
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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5 . potential beconmes equal to (VDD2 - V thN), TFT 611 is turned off and
the gate electrode of TFT 613 is floated. On the other hand, sinceZtJd 2006
signal supplied to the gate electrodes of TFTs 612 and 614 is |ow | evel,
each of TFTs 612 and 614 is OFF. Since the potential at the 0 gate

el ectrode of TFT 613 has been pulled up to (VDD2 - V thN), TFT 613 is ON
and the potential at node y is pulled up toward VDD2. As in the operation
of the above-described 10 |l evel shifter circuit, with the increase in the

i al . . .
potenti al at lflgfi& Wi s{nﬂ% t@gtsﬁgtpkiﬁg (?if} IE\QE? sifle Tﬁée ?tgxté L Qﬂé‘ 1solisc%_ %gtht:g%t?’a' n the

rloa}iﬂg ﬁtate IS pu nction of t acitor

eve L gher D2, T ent i h . £T.613 is

Lhus se?gnggé QE%%£52¢ vﬁgﬁ%@%’%%OgﬁgfhPﬁéfHg%h$F§@§€ﬁé%g§g§%héﬁ§P node y
econes ual, .t o VDD2. Wen the signal_.su | to te el ectrod f

TFT 611@@‘*%\&15 |“é°\?gE’,Q 4 PRI UYPS m"%%"""&fi‘l‘—‘? Eﬁﬁ‘%ﬁz% e%ﬁ’gfsg&srﬁ éﬁ%%géld*{ft%oet (k)le

gate el ectrqdes of, TFTs 612 and 614, and . h TEIs 612.an 14 is ON
Gonsequiiet 5 e b ir i Rl r Bifhece oF° TRt 8 0nt”) eve

an the |ow | eve ears. at_node y. A .pulse is_also output to.node S b

the antrupupe e iR R Bund S wiB i tess StdoeSrlea e utrn” ° ™
polarity to the pul se appearing at npde y. 20 The s operation i

ber for mibe PRE-BRERYBS MYPHFAaIcut SRGaES tohp HAF FPE S be R SR FEF @¥Flgnal

out put sections, (3) and (4). Fig. 6B shows a state aof .cl ock signal

anpl i t utfBltegigRit FiGTesperdo RSEISIgRerep cxerat ﬁ‘?h‘é}mam? 1@&599&«51 Sjg8%el / hi gh
| evel = VSS/ VDDl (0 V/5 and the anplitude of  the output signal is |ow

gr?/m / hisdew levgldpigh loydsy Y 1Y apd e apyplituslg conversignappyiarmgd befween gt r at es

tHe start pulse (SP) level shifter. The start pulse is used without an

i nvert eandsouipipuises. i {The gersripfonfar thess cheuiistill ppdinrapsdtsd- i nput - t ype | evel

shifter circuit :
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 cach 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 potentiai 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

VDD?2 to turn on TFT 704. Further, the potential is increased to a level higher than (VDD +
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(Stage 1) is input to a one-input-type inverter circuit (Stage 2). Qutputs
fromStage 1 and Stage 2 are used in a two-input-type inverter ci rZ:gUN 2006
(Stage 3). The operation of the one 5 input-type |evel shifter circuit is
the sane as that in the case of processing the clock signal. The
one-input-type inverter circuit operates in the same manner as the
one-input-type level shifter circuit with respect to processing therein

- except that the anplitude of the input signal 40 is low | evel/high | evel =

VSS/ VDBZ yafch e dkRAibs YEl€apa@ItdY G018 Mhdt hidhaEd P boRdpHRies hoteRRAtvDBRAd out put
pul ses. The description for these circuits will not be repeated. 10 Fig. 6D

shows & ﬁgﬁggtggmgﬁa%ﬁtpmle&ﬁmq@gbl tude conversion. The anplitude of the
i nput si gnal is low |l evel/high | evel = VSS/VDDL (0 V/5 V) and the arrpl i tude

of the Ut PUtgig SjsfGRlud fhol AARVE! {h@'&ﬁe} eY&ht FondSRl IR (e ¥ as are

those of the clock signal. Fig lustrates the two-i nput - NAND

ci reui tu¥eI{g§ BLMUSE D) ahq m_mpm% ﬁwr Yioholi (Sthffls! A 40 fﬁ%aépei‘aug{;ht hat a

one- |np pe 1 n Clrcul e dl erenc es‘only I'n

t wo- é BeadH GGHe M\RH&pe 4 ﬁttl;vﬁil'zq;! %ﬁﬁqweg@%gw 1sA6E e Ls QR&: ih thel 1361

one- nput I nverter- Ci are provi I'n serres wth

each Ots\yﬁéerr]d%scrlhg4:§§g{05rhe%%scrlp§?n e ah tb%row {ggd in series with each

ot her IS npu 0 edc input sections (Inl) and

(I'n2), each T, and 706 rned.on, the potential at
the gate el e%{lg"og:': %fwsré‘? %ﬁthmzﬁ%‘gcg?}ggnq gwmf satiplig 1;11_:5'337164:1? ug t hus
turned esu veJ ear,s at ut segt.i on
(o). Gt roiteL ot egﬂ%&#e b BRRERI g D EiF‘-I’: 1aF AR Boct i ons
Tnl) and n2 onduction is, not rovi ded,.b tvveen at eI t rode of
FET Yodesl piber %%'eﬁa—pwn iy ?58?‘&?%‘? o560 el LDuBED e of
TFT 704 is therefore pul g &) oga totu non TET ?04 Furt her,

t hel%otBntrere TIslsi 7dd ﬁ%‘&g@d % Bt Ef eﬁﬂ é?gﬂ?ﬁ&ht £ Eresignl Bues Re3006 v
thN) by the function of capacitor 707, so that high | evel corresponding to
pot ent i axampiipp 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 TFT5s) 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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appears at the signal output section (Qut). Fig. 7B shows the structure of
the buffer circuit constituted by a one-input-type inverter CIFCUIE g§t@@e
1) and two-input-type inverter circuits (Stages 2 to 4). The oper ation

of . each of one-input-type and two-input-type inverter circuits is the sanme
as that in the level shifter described above. The description for it wll
not be repeated. Fig. 7C shows the structure of the sanpling switch. A
sanpling pulse is input through a signal input section (25) to

- si mul t 3paIMS]oY oRIQNb 'llQ\lndth‘ﬁlaY isfiEy Qevidh LAl K180 ELAhyI T serRRbAdUCRI dwditdy ieach
ot her. Analog video signals are supplied to input electrodes (1) to (12) of

10 the tl]ie%hl\f&nyl: 18 d%%%c isclfalyﬁdafeﬁ b? r&ﬁcﬁﬁiﬁi@ﬁhﬁb% d8ilertdiRuiv bRl @QinglgmAl s to the

source S|gna I'l nes a sanpling pulse is input. The inverter, circuit
and th? hh @gfter CIFCUIt inthe circuits constituting the dri ver
circuits o alsplay device of this enbodi nent may be the sane as those

oot caton " B spRRARHEL ARd At brel il UER GO helbbRtbmibalagANgRe Pat ent

Application inventors of the present

_app'PL gﬁ%gsgxg mve*a&omxxx%pteg bf &E!ch% %ﬁgﬁjté%%%@ﬁgn%ﬂga TSR f%egr?v' ce

i nc |on |n ricated by using

pol 4r TF@S@ ® R, SRR Fareli e B GRS Bl oy Pefilbpbrbficprty 29 The
cont 11 iPsbnelEy %ﬁﬁvgﬁ‘f%%épi drRhByfo S&”ﬂ?.‘“nér cost and To an | mpr ovement
el LU PR A R T
RN R R iy B S R o
‘(J:(L)ﬁgggt : Vslhtle{ rég?st«% s 3&'1 ?1? %gcltAo atmé % wmclﬂssfgmcdrlae ,REH%SO%T} n'c Xn%gf RS 28 2
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.
f ) 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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applied not only to liquid crystal display devices but also to any of

sem conductor devices if the seniconductor device is fabricated by jun 2006
integrally formng a driver circuit on an insulator. (Enmbodinment 3) In the
enbodi ment node of the present invention and the above enbodi nents of the

5 . _ present invention, exanples of the circuits fornmed by using only
n-channel TFTs have been shown. However, sinmilar circuits may be formed by
usi ng only p-channel TFTs and by |nterchang|ng t he power supply potenti al

| evel s. suppySpotchBAls @ eheldBuit hiclsio Rt & @6 saxa@ME. ofn Bigshd, fifrsticR@ik Steas f or med
by using only p- channel TFTs. The structure shown in the bl ock agran1of

Fig. 13&KS, ithe peiedesmssHitt adgistdr firdGstddduihit [SROQY), ShiR reSROMRcbY &b
and 11§ﬁ:ﬁalch Ps foﬁ?ed by5%5|ng ongla ﬁﬁghgnnelg#FTs g'block 13 in Flg

13A T ep&&&&rtfsﬁo%tz?uyﬁe r &auaurelsta%uloht;h@t@mﬁsmﬁd %Eﬁgﬁlgfsﬁ'f fQHRPYEd NG @

sanmpl i ng pul se. The shift register shown in Fig. 13A differs fromthe shift
regi Ste&ut{)}tﬁ >§§ﬁgut4 ch‘éﬁévﬂgmclﬂé% @os&&ﬁn@elctﬂﬂ%tﬂe Nridpat the levels of the
power sup potehtials are reversed shown |n Fig. 13B. 15 Fig. 14

shows a tim rlﬁ% IR, n@ﬁ%%ﬁ%&ﬁ{e rQéHIé%? elﬂégat%ﬁ%sggfﬁ%t% pRRBCHr &Qf%fuho” s

the" sane as t in the e ment no SCri ove with reference to

FL%SPM Bt %s%ﬂs.“%b PALE JRL PRV CRSCOBE LBRn 1y sl sl b SEEP L
shown | HERD it bl oy GROPAY S kpttt: Gafo Rt BPER Blof il O 1
The shi fh% d s? %:_lis)ltltﬁr ﬁlgug)grﬁi a%%r Pou@t% SPU| %utggtu@@%t@ a{'ecﬂll hr ?J}: es. The

nnel eng capaci ranc f eac are

o 5 Peuiy st @s&%@s %ﬂhﬁai Fed S el e
set t ° s!h? rcglster SIX% ggge 81\1ltgut (SR(a)utG/) S%lft I‘Cng(PCI‘ SCVSHHI stage ou?put (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

confirrﬁed.
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

pe—

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 iltustrates a liquid crystal display (1L.CD) 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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2 JUN 2006 supply potentials of the circuit are also set to the sane
values. In Fig. 16, first clock signal (CKl), start pulse (SP), sh%fb
register first stage output (SRQutl), shift register second stage o %@WB
(SRQut 2), shift register third stage output (SRQut3), and shift register
fourth stage output (SRQut4) are shown in the top to bottom sections of
the graph. .5 Figs. 17A and 17B show the results of an operation test of
the test piece of the shift register actually fabricated. In Fig. 17A,

first clock signal, (CKl),. star ulse (SP), shift eqgi s first stage
out put 03ROt |3rdioginppy P%ré‘a? ?5&5’ SO Sé’f‘éb‘“eg g Andi BE(”‘%R’O%E%’ s Higef
register third stage output (SRCQut3), and shift register faourth stage
out put TSRANE @P“QPe%@ﬁoWﬁ- i Rhe pEsenf gyepiiPthenn inpdied it AL @Fﬁ?%goréﬁoﬁph. I'n
Fig. 17B, first clock signal (CKl), start pulse (SP), 10 shift register
si xth siHge output (SRQut6), shift register seventh stage output (SRQut7),
shift register eighth stage output (SRCQut8), and shift register final
stage out put RisRSuflbistraieea nelsbonk-type personab SompRtEotonged by omaingodyhe
graph. As shown in Figs. 17A and 17B, a nornal operation at the power
——suppl y 30801t agesc BOSZ, ardispdty pontiaf 3028 naykgybeafd SA%Y ek dbe picsHt MREnipascan
confirnmed. 15 (Enbodi nent 5) The present invention can be applied to
manuf ackesrppliaf todhsdibplyy petioed®3t o be used in | various el ectronic devices.
Exanpl es of such el ectronic devices are portable information ternminals (an
el ectroni ¢ ndligibilustaterdpirablednfornaion termpnel catstitntedhiep Aeel0d¥t3033. a
video camera, a digital canmera, a personal conputer, a television set, and
y Door t abtglus 603 hatinplaygueion 3003.apetatios butidns G834; an exteinal ipicgfgce FRS51 #He-ough 8G
Fig. BAillustrates a liquid crystal display (LCD) constituted by a case
3001, aTkd pradint 308Rion aartlbesyyiptyd pahd digplay3@B6on 3B8. The present invention can
be applied to the display portion 3003. Fig. 8B illustrates a video canera
congd i tuted bpigagAdivsiritedyn 308 repeoddetiqal devigombieospecifically 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 moﬁnted in a motor vehicle.
15 Fig. SF 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
4 ) 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.
It 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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30 2 JUN 2006 3012, an audio input portion 3013, operating switches 3014, a
battery 3015, an image receiving portion 3016, etc. The present i QVRNtIFEN
can be applied to the display portion 3012. Fig. 8Cillustrates a

not ebook-type personal conputer constituted by a main body 5 3021, a case
3022, a display portion 3023, a keyboard 3024, etc. The present invention
can be applied to the display portion 3023. Fig. 8D illustrates a portable
information term nal constituted by a main body 3031, a stylus 3032, a

di splay portion 3033, operating buttons 3034, an external interface 3035,

et c. Thertipn of entisplayvdsnideane tamed ey apipkioaty TBTSth@ndlcgpql@;Mpb BtPEoptB@33. 10
Fig. 8E illustrates an audi o reproduction device, nore specifically an

audi o ¢delgiscd a mopmalt apahlitideacambe obtained iwiﬂheutauaubimgmwnimtimexﬂ theyaraplvederotbody
3041, a display portion 3042, operating switches 3043 and 3044, -etc. The
pr esentheicdy@npileds duaio the tiapgholdechlieonfitieTHIsS piThys, theatribenof30#dfacTirimg

i nvention may be applied to any of portable or hone audi o devi ces ot her

t han t hepadiateremmed iiedisaidticodeibure (o®tedieibniin manufttariny edsi ahdto ab5 Fi g.

8F |IIustrates a digital canera constituted by a main body 305-1, a display

POr§ i OfnprbMmaR TR, yid@d. OThksalthdd Prebd® nikticn Bdkes af pargibiamd ehgdy mp&y@
di spl ay portlon (E% 3055, a battery 3056, etc. The present invention can

be apph&ggmgpag@g&ﬁqgm;he di splay portion (A) 3052 and the display portion

(B) 3055. Fig. 8Gillustrates a portable tel ephone constituted by a main

body 3061, an audio 20 output portion 3062, an audio input portion 3063, a

di splay portion 3064, operating switches 3065, an antenna 3066, etc. The
esent invention can be applied to the display portion 3064. It is to be
ted that the above-described devices of this enbodinent are only

exanpl es and that the invention is not exclusively applied to them

N,
St
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According to the present invention, even in a case where a driver circuit
and a pixel 31 2 JUN 2006 portion of a display device are fornmed by JuslNnijie
only TFTs of one conductivity type, output pulses of a normal anplitude
can be obtained without causing attenuation of the anplitude of the out put
pul ses due to the threshold value of the TFTs. Thus, the nunber of

manuf acturing steps can be reduced and this effect contributes to a
reducti i ing cost and to an inprovenent in yield. Thus, the
presentq?ﬁbg& io%hﬁgbgé'it possi ble to supply display- devices at a reduced
cost. 32 2 JUN 20qg T 1S CLALMED I.S: 1. A pul se output circuit
conprising: fifst,~RERSRYPILAHHCORPISNES| st ors, each having a gate

el ectrode, afifst,rsstordl @dtithiod eadicloR, &REWATingl06ke He@rodans fitdneles@6dshd a

el ectrode of the first transistor electrically connected to the 5 gate

el ectrodg.gfa éléft%oﬁ@,%g%é 5RPRA SicQfodedbrithd fit t%l%?ﬁﬁlgr. éléb?:li'éaug%%ﬁééi to the

electrically connected to the gate el ectrodes o irst an

transi st ors; econd si | _input portion electrically connected to the
fi rst% elé@%?:c[erl%%reo SP?pﬁge?&:&&amlﬁ&&nsi stor; 10 a third signal input portion
electrically connected to the first e]ectrode of the second, trapsistor; a
power suppl yaér%}cw A peBimetledttcally eonmested do the gate clsglodss qfpfirst pnd ¢
transistor; and a signal output portion electrically connected to the
second dhiedtrraddersof the second and third transistors,

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 iof first and
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15 wherein the first, second and third transistors are the sane
conductivity type, and wherein capacitor neans is disposed betweenf{mwzmﬁ
gate electrode and the first electrode of said second transistor or

bet ween the gate el ectrode and the second el ectrode of said second
transistor. 20 2. A pulse output circuit conprising: first, second and
third transistors, each having a gate electrode, a first electrode and a
second %geﬁ rodﬁ and the second el ectrode of the first transistor

el ectrical’ bm% WScted to the gate el ectrode of the second transistor; a
first signal input portion electrically connected to the gate el ectrodes of
first and 2 3UNIBBOEIange cirowit sghegtaeadlys conpgcted piat tb@hﬁﬁgeelwgrpéﬁiqf the first

el ectrically connected to the first electrode of the first transistor;
second drasistory d si gnal i nput portions electrically connected to the input
change 5 circuit; a fourth signal input portion electrically connected to
the first el eebrddad ahird hessed porfi@its elsttatallyd cisted Stu PRk VinghtegHabze al | y
connected to the first electrode of the third transistor; and a signal

out put peychiton electrically connected to the second el ectrodes of the
second 10 and third transistors, wherein the first, second and third

| 0 sposed AT TRTE B Slst b ool (TP PR IRIR dhad G

second transjstor or between the gate el ectrode and the second el ectrode of
sai d sed6RdFansi stor. 15

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, and
wherein a 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 afirst ﬂsig;’,nal input portion electrically connected: to ';[he‘ gate electrodes of first.and-

third transistors;
" an input change circuit electrically connected to the first electrode of the first:
transistor;

second and third sig"'r-lla'l input portions electrically connected to the input change
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3. A pulse output circuit conmprising: first, second and third transistors,
each having a gate electrode, a first electrode and a second electzqgﬁ,
and the second el ectrode of the first transistor electrically conneét m%
the gate electrode of the second transistor; 20 a first signal input
portion electrically connected to the gate electrodes of first and third
transistors; an input change circuit electrically connected to the first

el ectrode of the first transistor; second and third signal input portions
el ectri &M\ connected to the input change 2 JUN 2006 circuit: a fourth
signal input portion electrically connected to the first el ectrode of the
second trangi 9veh sighaljapipogtiginlsctatadlytqonnested todamfiest eleetrads of itlee decomt

el ectrode of the third transistor; and 5 a signal output portion

el ect ri dednbiptocionnect ed to the second el ectrodes of the second and third
transistors, wherein the first, second and third transistors are the sane
conducti vity o pRear sgﬁﬂy elebtrichi®y toliddtted ARSIt &l bBthe il {rhdsikors hint €,
conduction is provided between the first electrode of the first transistor
and the i - - ' t i r oyl

bet wtge n atsﬁgg? fl)ru?tng gﬁgcl:(%drq %ém%@ﬁ{ héelﬂ}e?{rggttgﬁlrl g?\%?)g tEi oérl&g‘ﬁgést %gﬂit%hsl%?& S %bdnal

i nput S%ﬁﬁéﬁ@nﬁﬁﬂp wherein the input change circuit is in a second state,
conduction s pr%@ided between the first electrode of the first transistor
and the third signal |nput sectiqon and no conduction is provided between
the first el é’&‘%qr%agﬁ‘oﬁrsg meeopy paq thigdirsisiost arg e tape cordwN¥ityi®al i nput 15

section, and i ) L
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 si gnal 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
15  section, and
wherein a 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
clectrode 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

~-35-




. wherein a capacitor neans is disposed between the gate el ectrode and the

~first electrode of said second transistor or between the gate el egt nAAB0G
and the second el ectrode of said second transistor. 20 4. A pul se out put

~circuit according to claim2, wherein the input change circuit conprises:
a fourth transistor having a gate electrode, first and second el ectrodes,

“the first electrode of the fourth transistor electrically connected. to

t he second signal input portion and the second el ectrode of the fourth

transisﬁor electrically connected to the first electrode of the 2 JUN 2006

first tFBhEPRYYYS a fifth transistor having a gate el ectrode, first and

.second el ectrodes, the first, electraode of the fifth t%apsiséor .

el ectrical |y ¢dHHe RBUSOD hpHBE thhigrls Lpgrpde: fiphandpicend sleshadesndhe digdtond

el ectrode of the fifth transistor electricallg connected to the first

el ect r odectoddetaiéhe fifth trangstor elpeiiieallyreconpedtqds tp Khasthipdignahingnt pastien apd the

.electrically connected to the gate electrode of the fourth transistor; and

- a si xt hsgbgdaleciroizuef tho fiftharansibter tiectdeill yyconoentat toettie figst iehestrgdt ef the dicstr ode

“of the fifth transistor, 10 wherein the fourth and fifth transistors are

t he samgagaeicti vity type; wherein an input change signal is input to said

~fifth signal input section, and when an inverted input change signal is

T input to saidaSithtdlori @ipal pbriibhleletRbll PBonndatkd d Merdake sleansiesi alic fdurthset in

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

state; gRd ,&ﬁjn the polarity of the input change signal is reversed, and

when the polarity of 15 the inverted i nput change signal is reversed, said

‘@‘” th transi §tsie3{th }si%nazllqglgt%tgb(ﬁﬁ&pa%&ﬁgﬁg bddectsd & Meanath skbdbidetihe fifth

t+ansistor is s ucting state.
transistor,
10 wherein the fourth and fifth transistors are the same coﬁductivity type;
wherein an input change signal is input to said fifth signal input section, and when an
inverted input change sighal 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 transi‘stor is set in a noucondﬁéting

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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5. A pulse output circuit according to claim3, wherein the input change
circuit conprises: 20 a fourth transistor having a gate el ectrode, 7 ijy/$1006
and second el ectrodes, the first electrode of the fourth transistor

el ectrically connected to the second signal input portion and the second
el ectrode of the fourth transistor electrically connected to the first

el ectrode of the first transistor; a fifth transistor having a gate

el ectrode, first and second el ectrodes, the first 36 2 JUN 2006 el ectrode

f the fifth t t | ect I he third | i t
por 1 on esroth bF HE b B GHBaby ORECRAE reybih et groBpgtpraod hy

connected to the first electrode of the fi rst transistor; a fifth signal
i nput poeeensheleqtede of e filgh Banwier destrglly wemyﬁtf:é t%rff@cftl%%l'éctwﬁie@ﬁéher BisEth 5
transistor; and --- a sixth signal input portion electrically connected to

t he gatéﬁaﬁbﬁnwode of the fifth transistor, wherein the fourth and fifth
transistors are the sanme conductivity type; wherein an i nput change signal
is input to saififth sfghll ispyratiorngedtrisdlyt doancciaing thieate atectré@ ontherfoedh i nput
change signal is input to said sixth signal input section, said fourth
trang Stignsistor; &dt i n a conducting-state and said fifth transistor is set
in a nanconducting state; and wherein the polarity of the input change

signal is reverged sighd umle oftidg ddtdally Yolfectcing thd Y@k eldirbdPut tHeh@mge
signal is reversed, said f ourth transistor is set in a nonconducting state

and salqﬂﬁkﬁkg transistor is set in a conducting state. 15 6. A pul se
output circuit according to claiml1, wherein said capacitor neans is

O 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 s;:ction, 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.

15
Y 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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formed between the gate el ectrode of said second transistor and an active

| ayer of said second transistor. 20 7. A pulse output circuit acco?thgm}go
claim2, wherein said capacitor neans is forned between the gate electrode
of said second transistor and an active |ayer of said second transistor.
8. A pulse output circuit according to claim3, wherein said capacitor
nmeans i s 37 forned between the gate el ectrode of said second transistor and
an active |ayer of said second transistor. 9. A pulse output circuit
according tqg claim1l, wherein said,capacitor neans is. 5 . farned between
any. t wo (e EGeR i gals Biecirageof i SCRniTaRBYTGH SIS ACHYS kY BaPE SETREL T ode,
and a wiring material. 10. A pulse output circuit according to claim 2,
wher ei ntr8g§igocapaci tor neans is forned between any two of an active |ayer
material, a material formng the gate electrode, 10 and a wiring material.
11. A pulse output circuit according to claim3, wherein said capacitor
nmeans is fornmed between any two, of an active layer material, a materi al
form ng the géate el Aguisedatput ainchibaosbmdinggo whirerli wherefsaldPcapAcighinfdans sgi st er
conprising a plurality of stages each forned by the pulse output circuit

as set fgiell etwednadon thio wiher fitive dayep mangiahul See-Har fonaingcibs garadlgetiode,put  on
the basis of first to fourth clock signals and a start pulse._20 13. A
shift reghsteingRARKASI Ng a plurality of stages each fornmed by the pul se

- e

RC) 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.
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output circuit as set forth in claim?2, wherein sanpling pul ses are
successively output on the basis of first to fourth cl ock signalsggnﬂ2@$
start pulse. 38 2 JUN 2006 14. A shift register conprising a plurality o
stages each fornmed by the pulse output circuit as set forth in claim3,
wherein sanpling pul ses are successively output on the basis of first to
fourth clock 5 . signals and a start pulse. 15. A shift register
conprising a plurality of stages each forned by the pulse 0 output circuit
as set forth in claim1, wherein the shift register conprises first to
fourth clock signal lines and a start pulse 10 input line; wherein, in

sai d pul se output cikcuid f i ng. the (4n-3)..th e : upal  nunber
1:5 n), said f ?Jrrl'st s‘%gsngf r?gg%élﬂ&gﬂ é{g}néna Pgra?élltyegii ?%%%Iﬁagﬁg%%negﬁye{ etpéllPSse ai d
first clock si.gnal line;, .sai.d second signal input section is electrically
connect e§UPBt 4 “Ha§fﬁg?ﬂ$ﬂﬁ ﬂﬁﬁiput line if n =1, or to said signal output
section of said pulse output circuit formng the éﬂn-l) éh stag&r 15 if n x
1, and said t hVRered) Gmpling REIES e SHFGHFITeLY a1 ©aPrss ebHmb & Byrhelei d
third clock signal line; wherein, in said pulse output circuit formng the

~(4n- 23 t bigsalaged a staft@uiser st signal input section is electrically connected
to said second clock signal line; said second signal input section is
el ectrically connected to said signal output section 20 of said pul se
output circuit formng the (4n-3) th stage; and said-third signal input
section is el etf.ri callshifc oopimartathirisingad plufabity dbhstegescdacls ifgmadd by the pulse
{) 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 staige
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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wherein, in said pulse output circuit formng the (4n-1) th stage, said
first signal input section is electrically connected to said third ¢li9gk06
signal line; 39 said second signal input section is electrically connected
to said signal output section of said pulse output circuit form ng the
(4n-2) th stage; and said third signal input sectionis electrically
connected to said first clock signal line; wherein, in said pul se output
circuit formng the 4n th stage, said first signal input 5 sectionis

el ectrically connechadichd mahidelidiril Blethieaksdghakted b Ui sﬁﬂo&ﬁﬁge&ﬁi gnal

input section is electrically connected to said signal o ut section of

sai d pul ! I i N -1)..53h stage; and said third
signaP Pﬁ%ﬂ?5§§§§9§k“§§hgﬁég%§%E%ﬁ?@g%%ﬁﬁgé%g* to sgid second cl ock signa

line; and 10 wherein .sanpli ul se re.successi vel n e basis
of 'T1rat to 1 uRCHrCy g bl Sefib BEfeeHi T HFTRIE e o el PP o
conprising: a plurality. of stages each_fornmed b h ul se.output circuit
“according to &P§FE.2n Sg‘rqd’“i%’ FUTRU (Ireyt F‘Hﬂ’l“fﬂ“l&‘él%ct Séggn%ﬂmeflfsﬁé’g@s‘ﬁ&?‘ét start
pul se input line, wherein, in sajd pulse output circuit formng the (4n-3)
—th sPageeqtien inelsetrigalty conpegigsbio saif fourth clogdssignat [ipst sj gnal i nput section is
electrically connected to said first clock signal |ine; said second signal
i nput sect i onsiid se¢andtsignabinpyt seefintds elsetricylyseonaeciediosaig fignal pypRsertiste 20
if n =1 or to said signal output section of said pulse output circuit
f or m ng of kaid pdise dutpuhcistmitderming theX4n-d hthcstagei and si gnal i nput section is

electrically connected to one of said start pulse input I|ine and said
{é?gnal out put ssidahir@Rignhl Bpudseptibs & eedtpedlycionsacidd tbasaid segond eloti igdyl t h
age; and
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 31gna1 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 signaI 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 ifn =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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said fourth signal input section is electrically connected to said third
clock signal 40 2 JUN 2006 wherein, in said pulse output circuit fopnijRaoss
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 5 , of
said pulse output circuit formng the (4n-3) th stage; said third signal

i nput section is electrically connected to one of said start pul se input
l'ine ang said signal output section of said pulse output circuit form ng

t he (4n-f§’th stage; and said fourth signal input section is electrically

connected to said.fourth cl.oc i |k ne: | i b | S

out put circuit” %?ﬁ#ﬁga?hgﬂgaﬁ?@kggﬁ‘%&%ﬁ@F%gégé&??i?laéﬁéﬁgﬁﬁﬁﬁﬁﬁ %ﬁction
is electrically connected to sai,d third clock si | line; said second

si gnal Fﬁﬁﬁﬁﬁ§@Ef§%ﬁgvgﬁgfﬁﬁW?%@gPFVdE%WH58@8%S QZ%FG si gnal out put
section of said pulse output circuit, form ng the(é4n-é),th stage; said
third signal PHASECOREStgnainpy sspiqn s pleairicgllcmeried'd sply siama! antputiestion ar t
pul se input 15 line and said signal output section of said pul se output

ci rchi t of sriftiphige prputdgirouli femins thedfinr3) deitagef ourt h signal input section is
electrically connected to said first clock signal line; wherein, in said
pul se out put eidchird sifod fapug sectien dreledirieallsigennesigd @ pRa &ftsakd Harabulsapput
section is electrically connected to said fourth clock signal line; said
second $ingnad sdid pighalsmeiut eectios oftaid pulkcaltpyt corowinfechang tho(4al )dh siageiaindout put
ﬁ§ection 20 of said pulse output circuit formng the (4n-1) th stage; said
%}Bi rd signal isgaUbuSiesichaNnp@ Rt isi dakbolle ebnectea do tspiddoertbkleeRisiknat ar t
pul se input Iline and said signal output section of said pul se output
circuitlﬁ@{ning the (4n+l) th stage; and said fourth signal input section
is electrically connected to said second cl ock signal

10 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;
said second signal input section is electrically connected to said signal output section
of said pulse output circuit forming 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 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;
said second signal input section is electrically connected to said signal output section
20  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

line; and
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line; and 41 2 JUN 2006 wherein sanpling pul ses are successively output on
the basis of first to fourth clock signals and a start pulse. 17. A& ${jN 05
regi ster conprising: a plurality of stages each fornmed by the pul se out put
circuit according to claim3; and 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 signal input
section is electrically connected to said first clock signal I|ine; 10 said

second signal {RBYin S ﬂng Dulsts Bk 8EEbGANT YutpONReht Hesit Of B tb FludhiciW se
input line if n =1, or to said signal output section of said pul se output

circuit ggﬁﬁ%ggigggﬂpgg@;l) th stage ifnol; said third signal input

section 1S electrically connected to one of said start pulse input |1line
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 thirﬂ.cloc sugnaL line; wherein, in said pul se output
circuit forning’the {ARHONESITT SPHBUSING i d first signal input section is
electrically conpected to saicib econd cl ock signal I'ine; said second sjignal
i nputSsection BIUEAIEE P} $1REASISHC BrmeLbe e pgise QriRuLSIgHY petipg fo Said Piomd 20

of said pulse output circuit formng the (4n-3) th stage; said third signa
i nput section fist i fgerth clogk pigngldivseendaistab pelpeeingpt lingh d start pul se i nput

| ine and sai d signal output section of said pulse output circuit formng
the (4n-1) th whemgiw, iarmid pulse output circuit forming the (4n-3) th stage (n: a natural

0 number, 1 = n), said first signal input section is electrically connected to said first clock signal
line;

10 said second signal input section is electrically connecl;éd 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
if n=l;

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

15 said fourth signal input section is electrically connected to said thirc:.'[ 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;
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;

42




said fourth signal input section is electrically connected to said fourth
clock signal 42 2 JUN 2006 wherein, in said pul se output circuit fo? kgt
the (4n-1) th stage, said first signal input section is electrically
connected to said third clock signal line; said second signal input section
is electrically connected to said signal output section of said pul se
output circuit formng the (4n-2) th stage; 5 -said third signal input
section is electrically connected to one of said start pulse input |ine and
sai d signal ouhptsin, Sechidopuled ostputdeipulitstraineptit (6a-1¥ th ktap@rsaidifirst B&ndn th
stage; and said fourth signal input sectionis electrically connected to

sai d fi rgjutGéRiok iSdlgatallyl Beuected@EAH hird dlodkadighaPlihé§e out put circuit
formng the 4n th stage, said first signal input section is electrically

connected to %ﬁlﬂ@eéo% alclln kseaioanakle&theﬁl ISR ProS8fichab bABa sebhbt

section is electrlca con cted to sal S|gnal out put section of said
pul se o%&gﬂﬁ <%Q£H@&%nﬁ$ﬁxQ stage said third signal input
section r| aﬁ y connec q\to one "said start pulse input " line
and sald S|gnal t ut ection..of . 3 t CIA yt n

(aned) th st agud i i §00R S %Cﬂ%&%ﬂms P ol ﬁfecm'f?se i) °
connected to_sai d second clock 15 |ine; a d whe e|n sa pulses
are sucé’é’%é‘P@éﬂlg/S’&Hﬁwfp%ﬁecflﬂ’éoégggmﬁﬁO‘Fﬁ"l‘ﬁm‘flb q‘alﬂgtth 3’11 Hesta |’ s and a

start pulse. 18. A pulse output circuit according to claim1, wherein the
conductivity €§ipdoyrth signahippHL SeRUGHE Ielectisally &@ne%e%tﬂ g %@E Jock denal fipe;
cordlng to claim2, wherein tthe conductivity type is an n-channel type.
A pul se owmthersin,di saidi pulsscwpudicitguit foroiing the3tin i prid fest simmaliappyi ty
type i's
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 puise 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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43 2 JUN 2006 an n-channel type. 21. A pulse output circuit according to
claim1, wherein the conductivity type is a p-channel type. 5 22. @J

output circuit according to claim2, wherein the conductivity type-is a

p- channel type. 23. A pulse output circuit according to claim3, wherein
the conductivity type is a 10 p-channel type. 24. A shift register
conprising a plurality of stages, each stage conprising: first, second and
third transbshfbisypeach having a gate el ectrode, a first electrode and a
second el ectrode, and t he second el ectrode of the first transistor

el ectrically connected to the 15 gate electrode of the second transistor;
a first signal input portion electrically connected to the gate el ectrodes
of first and second third transistors; a second signal input portion

el ectri cal | y2bonnetPae pepptgirquitageordingde plgie lowhensm the eenductiyihgpeissr 20 a
third signal |nput portion electrically connected to the first el ectrode of
t he secdnehanpeldyps. st or a power supply electrically connected to the first
el ectrode of the third transistor; and a signal output portion

el ecérically connected to the second el ectrodes of the second and third
transistors, 25 wherein the first, second and third transistors are the

sanme conduct2xity A yi8e outplircdft 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 a

10 p-channel type.

24, A shift register comprising a plurality of stages, each stage 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 third 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,

25 wherein the first, second and third transistors are the samé conductivity type,.and
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2 JUN 2006 wherein a capacitor neans is disposed between the gate el ectrode
and the first electrode of said second transistor or between the gat ¢UN 2006
el ectrode and the second el ectrode of said second transistor. 5 25. A
shift register conprising a plurality of stages. each stage conpri sing:
first, second and third transistors, each having a gate electrode, a first
el ectrode and a second el ectrode, and the second el ectrode of the first
transi stor e | ga €on e ate el ectrode of th ecan
transi ot or ;- SRl Gapko SR RRERCH WRLUS bfBLS MERIG HioiRie B8 PERRY gace
el ectrodes of, fi.rst and, 10 third, transistors; an igﬁgt change .circuit

el ect ri cArIRPde §h L seepnd dranpistor or betwarm, the, satreclegirods @nd thessecond eletode of

second and third signal input portions electrically connected to the input
change 1391d seeprdransisios. o 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 el ectrodes of

the second amd t hiarghift fepiviérSdotipeisindQ PUIRNBI JF stddes. febélSitages@a@hdingnd third

transistors are the sanme conductivity type, and wherein a capacitor neans

i's di sposed E?stt,%%hrdt %@ttﬁﬁt& FrafiSOH QG lfa%tgﬁ ah%ité Efeg&?(ﬁéég%§t%ge§;trgp% (3:1?(?%1) ge of

second transistor o ween the _géte el'ectrode and the seco _
if;gei;ec%g Sha ég%@%éé,ﬁ%%p? 5?6%@(3%@%&? 558 B8 raf QIR RUA%I Hntitdid Ims”
gate electrode of the second transistor;
a first signal input portion electrically connected to the gate electrodes of first and
10  third transistors;
an input change circuit clectrically connected to the first electrode of the first
transistor;
second and third signal input portions electrically connected to the input change 15
circuit;
15 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
and third transistors,

0200 . “wherein the first, second and third transistors arc the samé conductivity type, and -
wherein a 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.

26. - A shift register comprising a plurality of stages, each stage comprising:
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first, second and third transistors, each having a gate electrode, a first
el ectrode and a second el ectrode, and the second el ectrode of the fij$8006
transi stor electrically connected to the gate electrode of the second
transistor; a first signal input portion electrically connected to the gate
el ectrodes of first and 5 third transistors; an input change circuit
electrically connected to the first electrode of the first transistor;

iﬁé‘n’§§ %‘1‘_8“' 2?%%%@?‘%&5'%"%??@ﬁ%?ﬁﬁé%%%ﬁ B APl L i%ﬁegfrﬁa}et ot ec
ol cct 11 AT SeliEEn BB FRrerteatah PouBsar ot CRAFRAAPdh and

a signal output portion electrically connected to the second el ectrodes of
the secd®F cleflepde Bf the seeonddragsisios;, 15 wherein the first, second and third
transistors are the sanme conductivity type, wherein the input change
circuit is iafustfdigel imgpuatpertiaoedetdtalncomegied o dedgiieteleearaddshef fifst nsd

el ectrode of the first transistor and the second signal input section and
no canduhird edndisorspr ovi ded between the first el ectrode of the first
transistor and the third signal input section, and 20 wherein the input
change, circid tindhg d 1,QN4l.S i t mee he
first electr%hémgg ?ﬁgg???Eﬁwﬁ?iﬁg%g?bgagﬁgg§ﬁg ?ﬁi?§53¥§ﬂ§§e?ﬁbﬁg @gétion
and no q&mgﬁﬁﬁjon is provided between the first electrode of the first
transi stor and the second signal input section, 2 JUN 2006 wherein a
capaci tor neans 'gmf%ﬁposed het ween the gate_ el ectrode and the first

secon: d signal input portions eléctrically connected to the input change 10
circuit;
10 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
and third transistors,
16 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,
and
C200 ~ 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
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el ectrode of said second transistor or between the gate el ectrode and the
second el ectrode of said second transistor. 5 27. A display devicg JUN 2006

conprising a pixel portion conprising a plurality of pixels and a driver

circuit, the driver circuit conprising: first, second and third

transi stors, each having a gate electrode, a first electrode and a second
el ectrode, and the second electrode of the first transistor electrically

connected to . C e. Of: ansistor: .10 first
si gnal i nput wjﬁ%r%ﬁ A0l b % bishflea MEE00S El{?eg%tgteel&giog%tafngdtgg Bt i r st
and third transistors; second signal i nput portion_electrical

connect §4FY89% ﬁ'isaflﬁ& sephd ?%B?‘?t%‘ér W‘%F?Pethﬁ tse"t“ﬂé)clt’rf"é?l 's“i‘dsﬁ’ﬁrs,‘ecoé‘dtq?ﬁﬁt%d% PHnal

i nput portion electrically connected to the first el ectrode of the second
15 tr ansPkkssrendAransizgir. supply el ectrical ly connected to the first el ectrode
of the third transistor; and a signal output portion electrically connected
to the second el ectrodes of the second and third transistors, wherein the
first, second and third transistors are the sanme conductivity type, and 20

wher&i n a capaci tQqdrspm@sadv&ecﬁomﬁ@_éopme@mmeolﬁﬁsﬁn%h%am%f%ﬁ he

first electrode of said second transistor or between the gate el ectrode

and the aaoRePtiRGlt MdQRbr cif@liopfpeRfpg: transistor. 28. A display device
conprising a pixel portion conprising aplurality of pixels 25 and a

0L ver, ke RSBl L. R et g AR
el ectr O%%co% delf(;ictrode, 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
third transistors;
a second signal input portion electrically connected to the first electrode of the first
transistor;
a third signal input portion electrically connected to the first electrode of the second
15  transistor;
a power supply electrically connected to the first electrode of the third transistor; and
a signal output portion clectrically connected to the second electrodes of the second
and third transistors,
wherein the first, second and third transistors are the same conductivity type, and
2200 - wherein a 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 a pixel portion comprising a plurality of pixels

25  and a driver circuit, the driver circuit comprising:. .- - . RSO
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second el ectrode, and the second el ectrode of the first transistor
electrically connected to the gate electrode of the second transi sk d#N 2086
first signal input portion electrically connected to the gate el ectrodes of
first and 5 5 third 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 <circuit;

10 a fourth g ' portion el ectricall d fi .
ol ot rode. of PacendoRt PP R ERl ek Ry TR PR eI Bl et oo
to the first electrode of the third transistor; and a signal output

por t 1 on FBTFLIREPd S eecPRiORE adeeo b v rahsien derically cOpeddia e and

third transistors, 15 wherein the first, second and third transistors are
the sameZatssieritode of thy segamd trampigtotivher ei n capacitor nmeans i s di sposed
between the gate electrode and the first electrode of said second

transi st or o fipstsigaehinphepgtive ekceichlp denmmetkdtth ehes gato rbkcrbdstafditet o Sai d
second transistor. 20 29. A display device conprising a pixel portion
conpsi sithigd afdisem] ity of pixels and a driver circuit, the driver circuit
conprising: first, second and third transistors, each having a gate

el ectrode, aufiifsk @lafst LG aé}&tﬁcalll ecad. {jetgt {h%dﬁrs% Zegﬁl%rgﬁ r?ze&lga st

el ectrode of the first transistor electrically connec
el ect roqle%n 1fm},he second transistor; 25 a first signal: input portion
el ectrically Connected to the, gate electrodes ofrfirst and -48 2 JUN 2006

second and third signal input portions electrically connected to the input change
circuit;
10 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
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 .+ 29.- - A display device comprising a pixel portion comprising a plurality of pixels-: -
and a driver circuit, the driver circuit comprising:
first, second and third transistors, each having a gate electrodé, 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;

25 . a first signal-input portion electrically connected to the gate electrodes. of-first and . -
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third transistors; an input change circuit electrically connected to the
first electrode of the first transistor; second and third signal inputiN 2006
portions electrically connected to the input change 5 5 circuit; a fourth
signal input portion electrically connected to the first electrode of the
second transistor; a power supply electrically connected to the first

el ectrode of the third transistor; and a signal output portion

el ectri Galeh Yaft@fipgct ed to the second el ectrodes of the second 10 and third
transi stors, wherein the first, second and third transistors are the sane
conductivity_type erein the input change circuit_is in a first sjate,
conduction i & 61[’)%% %ﬂg%&ﬁﬁl%rpl‘fcﬁgcaﬁlﬁ’i F%"tn%éqeéctf)rg'@eﬁﬁf elgstrode r‘g‘ttthf’r §i stor
and the second signal input section and no conduction is provided between
the firdfa&®&trode of the first transistor and the third signal input
section, 15 and wherein the input change circuit is in a second state,
conduct i on i secpadandi ddrd signeeinputt patibny skecteicaltyt cadected to Hke fripus charmgansi st or
and the third signal input section and no conduction is provided between

t he &irsfirceitectrode of the first transistor and the second signal input
section, and 20 wherein capacitor neans is disposed between the gate

el ectrode an : 4 : J i ’ n the
gat e ol cot  ods o g ingR BEHoR e aIE SR RAN b AREBLANK: T BRRED "
shift registel. according to claim 24, wherein the conductivity type is an
n 25 . ’

a power supply electrically connected to the first electrode of the third transistor; énd
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 éame 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 typeisann- .~ .~
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-49 2 JUN 2006 channel type. 31. A shift register according to claim?25
wherein the conductivity type is an n channel type. 32. A shift regiJdNas
according to claim 26, wherein the conductivity type is an n channel type.
0 33. A display device according to claim27, 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 %H&&klgﬁgister according to claim 24, wherein the conductivity type
isap channg 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 2 JUN 2006 channel

type. 39 A di sphay Aevi s ACHRLTIOUR 25! FhiA e WRKENDy e SORCHCTT Vi ty
type is a p thannel type.
channel type.
5 . -
32. A shift register according to claim 26, wherein the conductivity type is an n-
channel type.
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-
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40. A display device according to claim 28, wherein the conductivity t %
is a p channel type. 41. A display device according to claim 29, wﬂeﬂ@gﬁu
the conductivity type is a p 10 channel type. 42. A shift register
according to claim24, wherein the capacitor neans is fornmed between the
gate el ectrode of the second transistor and an active | ayer of 'the second
transistor. 15 43. A shift register according to claim25, wherein the
capacitor neans is formed between the gate el ectrode of the second
transi ghomepige an active layer of the second transistor. 44. A shift
regi ster according to claim 26, wherein the capacitor neans is forned
between the gate el ectrode of the second transistor and an active |ayer of
the second transistor. 20 45. A display device according to claim 27,
wherein the pagi & [ . lectrode of the
Second t ransPat o S AR TRE et Gud g B uBF o ER I AR R BAG (ROR -
displaémgevb%e according to claim28, wherein the capacitor neans is forned
51 2 JON"2608PBet ween t he gate el ectrode of the second transistor and an
active layer of the second transistor. 47. A display device according to
claPm 29, wherein the capacitor neans is formed between the gate el ectrode
of the second transistor and an_active. | ayer of. the second transistor. 5
48. A shift fgiLplayteyiaaisner iige & SRim 3%, WhER hncREcAB 480 52 Breans i s
formed between any two of an active |layer nmaterial, a material formng the
gate elBaeldBe- and a wiring material. 10 49. A shift register according
{Zﬁ claim25, wherein the capacitor neans is forned between any two of an
tive layer material, a material formng the gate el ectrode, and a

41. A display device according to claim 29, wherein the conductivity type is a p-

10 channel type.

42. A shift register according to claim 24, wherein the capacitor means is formed

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

15 43. A shift register according to claim 25, wherein the capacitor means is formed

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

44, A shift register according to claim 26, wherein the capacitor means is formed
between fhe 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

51




wiring material. 50. A shift register according to claim26, whereip theis
capacitor neans is formed 15 between any two of an active |ayer material,
a material formng the gate electrode, and a wring material. 51. A

di spl ay device according to claim27, wherein the capacitor neans is forned
between any two of an active |ayer material, a material formng the gate

el ectrode, and a 20 wiring material. 52. A display device according to
claim 28, wherein the capacitor neans is formed between any two of an
active I [ W ring
Tmter | g{et@\égﬂ th@%%% ﬁ!ﬁ% Or dea%;)f'fﬁé &c{)j;ﬁi trz{ 9131!5};i %& %n{;a%ggg%agg:adggﬁ: sregcgiq% et g@? wher ei n
the capacitor neans is forned betmeen any two of an active Iayer mat eri al ,
a material formng the gate electrode, and a wiring naterial. 5 54. A

" Bn ol cot roni ¢ ag S0atT aEoBrR P STRT Bhdth it heter s domequr 8
crystal display de vi deo, caner a, notebook type personal conputer,
a port hﬁl"’%e’? @?Wﬁi/chﬂdet‘gaﬁlﬁ $e5pnd téﬁ‘i‘““ﬁﬁﬁ‘?‘ga“raé’m’%]&ﬁ?ftq ﬁﬁ §ERRACEANSIEOR; i t al

canera and a portable tel ephone. 10 55. A display device according to claim
28,%wherein the display device is applied in an electronic device sel ected
fromthe group consisting of a liquid crystal display device, a video
canera, a nof bo"oﬁhlftfﬁél“ﬁ%?@ef#a}g O ¢4 Whareiibthe £BPasitPhmsatses ifegrmeder mi nal |
an audi o reproduction device, a digital canera and a portable tel ephone.
15 56. beiwaens prafvelef e actvecloyer Material, e |mdteriad Gormvipg thsi gate lscdodsplad) adevi ce
applied in an electronic device selected fromthe group consisting of a
{fhuid“@mwﬁmdbﬂdisplay,device,

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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a video canera, a notebook-type personal conputer, a portable inforngblﬁ&
termnal, an audio reproduction device, a digital canera and a por

t el ephone. 20 57. A pulse 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 electrode of the second transistor; 2

JUN 2006 a firsB. shodighlay Weiice PRESIRE: &) %&M'@'&%@H“ﬂﬂ@%ﬁ&i&? hdfs gt e

el ectrodes of first and "third transistors; a second signal I nput por ion

Chi 1ol i GRard PRRGER BEP ok IF atblehuf GEhRRE Pt forhb bns ERERFae of

t he secon transi stor; a power supply electrically connected to the first
electrodgld? ?W@I?%??ﬂ transistor; and a signal output portion

el ectrically connected to the second el ectrodes of the second and third
transistors, 10 wherein the first, second and third transistors are the
same conductivity type. 58. A pulse output circuit conprising: first,
seco®d and thi Ad. tAdiplaytdevie aeemtingavichima7geheareil the tispthg, degict iy &iplied

el ectrode and a second el ectrode, and the second el ectrode of the first

t ransi stiaranedl@tlohictddivicg s@&&lﬁ&(ﬁf&dtHeOgrbﬁt?corﬂsﬁtlﬁnga%hﬁﬂt &rOd8 Qbplihgevi@cond
transistor; a first signal input portion electfically connected to thé gate

el ectr 0@?%&6 dabdc®d, ARGtebddkL tg'ﬂ? tp%%ﬂﬁ!éllséoglﬁlflg Jag Oéo%er @?&H‘@ﬁoﬁ tiithdl, an

electrically conneéted to th i'rst ran5|stor

audio reproduction device, a digital camera and a portable telephone.

10 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.

15 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.

20 w0 57, 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;

.
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20 second and third signal input portions electrically connected to the

i nput change circuit; a fourth signal input portion electrically cbitieeied
to the first electrode of the second transistor a power supply
electrically connected to the first electrode of the third transistor; and
2 JUN 2006 a signal output portion electrically connected to the second

el ectrodes of the second and third transistors, and wherein the first,

second and 't Riffrét dif Sk (Ho]ftnﬁf aeétﬁgalgﬁgﬁm%eﬂ@ﬁl Y& ttfclié/ L% diabBEdes®oP st ﬁh(ﬁ ul se

output circuit conprising: first, second and thir ransi stors, eac avi ng
a gate hﬁﬁ%ﬁ@%&o a first electrode and a second el ectrode, and the second
el ectrode 0 e First transistor electrically connected to the gate

el ectrode of the aecon?.transistor; a first signal input portion

el ectrical | y? SEWRESEG Pyt Rertigaelectically ronagetek tor the Jirstaglertrode of e frst

transistors; an input change circuit electrically connected to the first

el ect r od&08PioFhe first transistor; second and third signal input portions
el ectrically connected to the input change circuit; 15 a fourth signal

i nputs porti oa tletdesignal dapdtypostimnedetteidaltyocdnnectéd ks theeirecéleatbde off thhsecsaecond
transi stor; a power supply electrically connected to the first el ectrode of
the thiriehnkikm@si stor; and a signal output portion electrically connected
to the second el ectrodes of the second and third transistors, 20, wherein

the first, . sgpoRd APHlyldldibkail;WRARER S HShkl QSR of HAIHES ﬁ\éﬁstléfoé YRS

a signal output portion electrically connected to the second electrodes of the second

and third transistors,

10 wherein the first, second and third transistors are the same conductivity type.

58. 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
15 gate electrode of the second transistor;

a first signal input portion electrically connected to the gate ‘electrodes of first and

third transistors;

an input change circuit electrically connected to the first electrode of the first

transistor;

20 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
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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 Zh#N 2006

second signal input section and no conduction is provided between the first

el ectrode of the first transistor and the third signal input section, and.
2 JUN 2006 wherein the input change circuit is in a second state,

conduction is provided between the first electrode of the first transistor

and the thir i i : i i i Vi en
The 1ot el ant panhrhRpuiop s Rng UnfREORUE k0BRY cledirBi eI sdehd

sectipnmﬁﬁd%hiéméﬁ%@qmﬂutput circuit according to claimb57, further
conprising a capacitor neans forned between the gate el ectrode of said

second transistor, and.an active | ayer of said _second transistor. 10 61. A
pul se out put ‘Hli“’tr%lﬂiaﬁ?e sk spepndgnd durd tsansistss age he sasie BRI capaci t or
means forned between the gate el ectrode of said second transistor and an
active layer of said second transistor. 62. A pulse output circuit
according to claim59, further conprising a capacitor 15 neans forned

bet ween t he gat®. el pulse odipubdircniticdnpeisimgd transi stor and an active | ayer of
said second transistor. 63. A pulse output circuit according to claim57,

wherein the crggusdohy bhd tHiddReanksStors Radh BRANNL batk ¥RBirode2Q 14 el tBHL £ put put
circuit according to claimb58, wherein the conductivity type is an
n- channeecdniRectrddd Wd #09&cond 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

10 third 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
circuit;
15 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

and third transistors,
w0200 . -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, - -

and.. -
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65. A pulse output circuit according to claim59, wherein the conductivit
type is an n-channel type. 66. A pulse output circuit according toZdciU¥iZbdb
57, wherein the conductivity type is 5 a p-channel type. 67. A pulse
output circuit according to claim58, wherein the conductivity type is a
p- channel type. 10 68. A pulse output circuit according to claim59,
wherein the conductivity type is a p-channel type. -57

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..
5
60. A pulse output circuit according to claim 57, further comprising a capacitor
means formed between the gate electrode of said second transistor and an active layer of said
second transistor.
10 61. A pulse output circuit according to claim 58, further comprising a capacitor

means formed between the gate electrode of said second transistor and an active layer of said

second transistor.

62. A pulse output circuit according to claim 59, further comprising a capacitor
15 means formed between the gate electrode of said second transistor and an active layer of said

second transistor.

63. A pulse output circuit according to claim 57, wherein the conductivity type is
an n-channel type.
220
: 64. . A pulse output circuit according to claim 58, wherein the conductivity type is

an n-channel type.
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65. A pulse output circuit according to claim 59, wherein the conductivity type is

an n-channel type.

66. A pulse output circuit according to claim 57, wherein the conductivity type is

a p-channel type.

67. A pulse output circuit according to claim 58, wherein the conductivity type is

a p-channel type.

68. A pulse output circuit according to claim 59, wherein the conductivity type is

a p-channel type.

~57—




