0 3 JAN 2095 SH FT REA STER AND METHOD OF DRI VI NG THE SAME BACKGROUND OF
THE INVENTION 1. Field of the Invention The present inventi 003?} ﬁg@ ﬁo a
shift register. Specifically, the present invention relates to éﬁ Q

regi ster conposed of thin filmtransistors (hereinafter referred to as
TFTs) and to a nmethod of driving the shift register. 2. Description of the
Rel ated Art Shift registers, which receive a clock pulse and a start pul se

to out put pul se { G i N various
circuits. In a %F?gf§9ﬂ§E€ﬁ%§99iﬁ?ﬁEﬁ§ﬂ3§Q5€?ﬁb§HP?§%EﬂfSgQifs arranged to
forma matrix, shift registers are particularly used as a gate signal line
driving circuit and a gate signal line driving circuit for selecting pixels
and inputting signals to the selected pixels. An exanple of the structure
of a general shift regi sBACKGROANE OMTHEEJNVENTIEIN shift regi ster has
first tor-th (r is a natural nunmber equal to or larger than 3) stages.
Each sfabeld of thebwposed of a first clocked inverter CKINV1, a second

cl ocked inverter CKINV2, and an inverter INV. The i-th (i is a natural

nunber equal The p@iseﬂlt&%%ﬂtfﬂﬁﬂefa)es&b aghift Sedigber 19pecitifalfs th%ﬁ;r'esen'ﬁm\fehﬁéﬁ
cl ocked inverter, a second clocked inverter, and an inverter that

::onst | thies tde shlff Fbﬁéré}gﬁ?ﬂs@d bEHEA 8 trr%,ggfmg@é}%dﬁef ref@?éhgfé s ngut t ed

NV- i respectlve y. I'n Irst stage start pu

from t r n t. ternlnal of the first clocked inverter

CKI NVl%ITd %e%?ijdc()%tgnultngttgéraér%”%ar\ffgl ? the first clocked inverter CKINVi 1 is
connec to an | nal of the inverter INV_ and to an out put

t er mi ngeﬂwrwﬁgngggﬁhﬁﬁ 'ékted inverter CKINV2_1. An input terminal of the

;second 0 3 JAN 2, 006
t Shlft registers, which receive a clock pulse and a start pulse to output pulses

(sampling pulses) sequentially, are used in various circuits. In a display device which has a
plurality of pixels arranged to form a matrix, shift régisters are Iﬁarticularly used as a gate
signal line driving circuit and a gate signal line driving circuit for selecting pixels and
inputting signals to the selected pixels.

An example of the structure of a general shift register is shown in Fig. 5. The shift
register has first to r-th (r is a natural number equal to or larger than 3) stages. Each stage is
composed of a first clocked inverter CKINV1, a second clocked inverter CKINV?2, and an

inverter INV,

./_"‘.'

The i-th (i is a natural number equal to or less than r) stage is referred to as SR_i. A
first clocked inverter, a second clocked inverter, and an inverier that constitute the i-th stage
are referred to as CKINV1_i, CKINV2_i, and INV-i, respectively.

| In the first stage SR_1, a start pulse SP is inputted from the external to an input
terminal of the first clocked inverter CKINV1_1, and an output terminal of the first clocked
inverter CKINV1_1 is connected to an input terminal of the inverter INV_1 and to an output

terminal of the second clocked inverter CKINV2_1. An input terminal of the second




cl ocked inverter CKINV2_1 is connected to an output termnal_ of the
inverter INV 1. The output termnal of the inverter INV_1 s{b@vﬁg’g @ﬁﬁ he
output termnal of the first stage SRI. In the second stage SR 2 , a
input termnal of the first clocked inverter CKINVI 2 is connected to an
output termnal of the inverter INV.I in the first stage SR I, and an
output termnal of the first clocked inverter CKINVI 2 is connected to an

i nput ! hn ], t.- term of .t he

S econdkg{cglédlk gA&/ e?%rvgmyz&ﬁ\l%/%{nf%%ﬁg ut (;E:)gthuE eélr%%d?lé? Pn%f My sI ec or%d (;[thC ked
i nvert | c 0. an o ut termnal of _the inyerter INV_2
. The g&%pgﬁer éirﬂ %O%aeqlg‘?gp%ﬁ%ﬁ?ﬁ g %Srasﬂkﬁlg'étpgteﬁe%@%a%f t[“ﬁgrséﬁ@ﬁﬁgﬁt— rmi nal
of the seconq t age ch-g. n&ral ly, in a j-th (ﬁ| is a natural nunber equal
to or |arger ‘E‘ﬁ}&ééﬁ?n ﬁtdg%gga > Ypingpt teEpwpl el the dist qlgcksd anperten RKINYUL 2
termnal of the first clocked inverter CKINVIJ is connected to an

out put teePrnestasl fragn epiputerminekotitee invemgr INY nl intbe (ifst $age BRstl agel a8RI#pyt and
an output termnal of the first clocked inverter CKINVIJ is connected to
an i nptermie mfnék fokt tloeked mweritreCKINV1] 2 dndohsecasd @UAD it @griiingl ofofhet he
second cl ocked inverter CKINV2_]. An input termnal of the second cl ocked

i nvert efvesi N _D 4n8 60NS@bediehRindD o WePseohELHCRA (REried BRINTYEES T €, NVJ.
The output termnal of the Inverter INV) serves as the output term nal of

the j- tiﬁ])u? te38nal oy\hﬁ":rke@orﬁitf &%%kéeg 'i'l#\%?teIS‘EIdIWZHE!i’st éo%ﬂ%&%ﬁo?_zﬁ} %th{nﬁtgerr%gi?%ed the

shift register conposed o TSt stage—Circul gt age

ci rcui re-structured.a ﬂaov.es iall oyt puts shifted
pul sesk@ﬁﬁ’v‘%r})&rgﬁv t om ek?él?pdlgtteﬁwnﬁé’? HEFY egﬁﬁs} hg SFTVE%?S gFé’@’épLEit‘?rEHWﬁ SR |
to the.r-th stage ciycuit SR -r in sync with a clock pulse CK and an
‘-i-nvertQEIth(‘?ISBE%dgﬁg?%e FedB  which is obtained by inverting the polarity of
the clock pulse CK The clock pulse CK and inverted clock pul se CKB are
i nputted to Gfeemilysin xj-Brldd ainawnk errsbaCicgniitoandagec trd 2, ehdeked to or
inverters CKINV2 of the first tor-th stages. 0 3 JAN 2006
smaller than r) stage, an input terminal of the first clocked inverter CKINV1 j is connected to
an outputted terminal of the inverter INV_j-1 in the (j-1)-th stage SR_j-1, and an output
terminal of the first clocked inverter CKINV1_j is connected to an input terminal of the
inverter INV_j and to an output terminal of the second clocked inverter CKINV2 j. An
Input terminal of the second clocked inverter CKINV?2_j is connected to an output terminal of

the inverter INV_j. The output terminal of the inverter INV_j serves as the output terminal

of the j-th stage.

£

When a start pulse SP is inputted to the first stage, the shift register composed of the
first stage circuit SR_1 to the r-th stage circuit SR_r that are structured as above sequenﬁaliy
outputs shifted pulses S_1 to S_r from the output terminals of the first stage circuit SR_1 to
the r-th stage circuit SR_1 in sync with a clock pulse CK and an inverted clock pulse CKB
which is obtained by inverting the polarity of the clock pulse CK. The clock pulse CK and
inverted clock pulse CKB are inputted to the first clocked inverters CKINV1 and second

clocked inverters CKINV2 of the first to r-th stages.



Fig. 4 is an exanple of detailed circuit diagramof the first cl ocked
inverter CKINV1, second clocked inverter CKINV2 , and inver@gr‘}%@l\/@gat
constitute each stage in the shift register with the structure wn in
Fig. 5. Vvdd represents a high power supply electric potential and Vss
represents a |l ow power supply electric potential. Here, the high power
supply electric potential Vdd is set higher than the | ow power supply

el ectric pot el\:nti al Vss. The electric potential difference between the high
‘pover suppl y Y& &0f AR X YBPle st Palaledieiradiagiam ofihp Bt elogkasgnyerts §3EIN L,
potential Vss corresponds to the power supply voltage of the shift

regi st égconftrdoghieg sinvertascCkBEN YV Avandt grvedki RVY thet cowpuse dadf stpeec hatireshiliFTs
501a and 501b and n-channel TFTs 501d and 501c. In this specification, a
p- chanmegdistfiRFith e struchian arethowhRE Fog. S he first cl ocked inverter CKINV1 that
receive a clock pulse CK or an inverted clock pulse CKB through their gate

el ectrodes anaiddapeisests by hi®lpowddsii cldcBRPBEEAYE! dd TRERpGRER a 1
el ectrodes of th;ﬁpp-channef&T T 501b a)ﬂd n-chgnnel TF'(I' 501c p(flre coc}m%vgt ed

to they I.1g he fi.r.s i er, o f ¢l ock
pul se bar?ggltlpc?t lggmidrr\}géu??%rgli#'o %Ih%’ tgt;%etclé%gll ec ér[ oég£5 %fei?cﬁg\é g%/ %ﬂ%ﬂn\é&d Jﬁ:%éi501a,
an inverted. clock .pul se CKB is i.nputted to e te el ectrode of. the

n-.c han%legheﬁ'lrihlan‘s®f&.gw %W?rhSéJPBf}’h@FaﬂﬁrP(ﬁ’, entipl é{lhsls'i n ‘fléﬁrlﬁlpé’é%uﬁhﬁ’sfé@r@@ i's
to be in utteﬂ to the gate el ectrode of the p-channel TFT 50l1a, a clock
pul se Eﬁ‘p‘ﬁ’?nit BUigaoVEr shRplySlcstdt eeteptitle VEY anfdhe letiamyer sRmly gedbc The
source el ectrode of the p-channel TFT 501a is kept at the sanme |evel as the
hi gh pelkaHalsYisploycencads i hepewensupply Xalthgantthelsbiftregisterel ect r ode t her eof
.Is connected to the source electrode of the p-channel TFT 501b. The drain
tel'ect r ode of Thhdirg- dbekmdehveEET GOV $s canpared tof ¢-dhanihd) TRkl 1z elhacinede of
t he n-channel TFT 501c and the source el ectrode of the n-channel TFT 501c

i2 gNggnﬁﬁ@&l%ah@eltﬂersdﬂﬁidnarﬁﬂ SFter ode 119k shhetifndhanpethaticl BOLdnd igafned JAN
TFT of the first clocked inverter CKINV1 that receive a clock pulse CK or an inverted clock
pulse CKB through their gate clectrodes are denoted by .501a and 501d, respectively. Then
gate electrodes of the p-channel TFT 501b and n-channel TFT 501c are cdnnected to the input
terminal of the first clocked inverter CKINV1.
If a clock pulse CK is to be inputted to the gate electrode of the p-channel TFT 501a,

an inverted clock pulse CKB is inputted to the gate electrode of the n-channel TFT 501d.

On the other hand, if an inverted clock pulse CKB is to be inputted to the gate electrode of the

:r\\"

p-channel TFT 501a, a clock pulsé CK is inputted to the gate electrode of the n-channel TFT
501d.

The source electrode of the p-channel TFT 501a is kept at the same Ievel as the high
power supply electric potential Vdd and the drain electrode thereof is connected to the source
electrode of the p-channel TFT 501b. The drain electrode of the p-channel TFT 501b is
connected to the drain electrode of the n-channel TFT 501c and the source electrode of the

n-channel TFT 501c is connected to the drain electrode of the n-channel TFT SOld. The

N
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source el ectrode of the n-channel TFT 501d is kept at the sane |evel as the
| ow power supply electric potential Vss. The gate el ectrodes @fgtm 20848
p-channel TFT 501b and the n-channel TFT 501c serve as the input term nal
of the first clocked inverter CKINVI. The drain electrodes of the

p- channel TFT 501b and the n-channel TFT 501c serve as the output term nal
of the first clocked inverter CKINV1. The second cl ocked inverter CKINV2 is

conpos - ‘ FIs. 5 502b d n-channel TFETs 502d and 502c.
In thi g‘gggge%%g?ﬁ%ﬁ} giﬁ? Igﬁ‘sbqngga%mgﬂﬁlﬁggﬁ&?% SAMEhehat the 1o popver APR%cond
cl ocked‘ii n.verter.aﬁ:@ NV2 p,hi ch receive a clock pulse CK or an inverted

cl ock PEFLE RYEUHGEghTEherte gatteodss of thoasbannch Thdndh byany tigozshamel 5024,
respectively. Further, gate electrodes of the p-channel TFT 502b and

n- chanh&l SUPe agrike demtdeteigak of theh&rsouwlguited timveriendlKIFV1.heThenderit er
INV. If a clock pulse CKis to be inputted to the gate el ectrode of the

p- chanplebtrddes GOta pichatnet difdt 501l endtthe f-thaahelcTBTk®H ci dever herhdOKLML, an
inverted clock pulse CKBis inputted to the gate el ectrode of the

p- channeminkFof 6@ Zastda@iked dnettet oK@sviihe second cl ocked inverter CKINV2 and
a clock pulse CKis inputted to the gate el ectrode of the n-channel TFT

Co the gate o oetroae ated ﬁféeﬁ%.k‘%ﬁ?%]ﬁﬁ%ﬁd?@ﬁ%&@l@f‘ﬁa “%ﬁ%?ﬁj%%@dﬁﬂgﬁ‘ﬁ e
0 the g ner” FEF750

ol oot r o R L TER W ot SUA°S5MiS ?Pg%%'aﬁ% ik %reﬂﬁ S{Eﬁw&d

[ I NV2 [ d CKB is i

cl et 1 S8 O RN Ay PTCRADY 2 \Thel Gsiree GpetHORE fobt HhENSHEhannel

-TFT 502a js kept at the same |level as the high power supply electric

pot ent FELK vytse 4Bt theough dheir apiscalsasivdes wisrdeopted PyctRhended)2do rashectvolr ce
el ectrode of the p-channel TFT 502b. The drain el ectrode of the p-channel
TFT 50Burthey, gaoniserod dfohd prehahrsl MEFEISORH mad a-chfinddh & Fi- ¥ RannetontkedtcB0Rc and
the source el ectrode of the 4
the output terminal of the inverter INV.
If a clock pulse CK is to be inputted to the gate electrode of the p-channel TFT 501a
that constitutes the first clocked inverter CKINV1, an inverted clock pulse CKB is inputted to
the gate electrode of the p-channel TFT 502a that constitutes the second clocked inverter

CKINV?2 and a clock pulse CK is inputted to the gate electrode of the n-channel TFT 302d.

On the other hand, if an inverted clock pulse CKB is to be inputted to the gate electrode of the

oy p-channel TFT 501a that constitutes the first clocked inverter CKINV1, a clock pulse CK is

inputted to the gate electrode of the p-channel TFT 502a that constitutes the second clocked
inverter CKINV2 and an inverted clock pulse CKB is inputted to the gate electrode of the
n-channel TFT 502d.

The source electrode of the p-channel TFT 502a is kept at the same level as the high
power supply electric potential Vdd and the drain electrode thereof is connected to the source
electrode of the p-channel TFT 502b. 'fhe drain electrode of the p-channel TFT 502b is

connected to the drain electrede of the n-channel TFT 502¢ and the source electrode of the




0 3 JAN 2006 n-channel TFT 502c is connected to the drain electrode of the
n-channel TFT 502d. The source el ectrode of the n-channel ﬂFT 502d i s kept
at the same | evel as the | ow power supply electric potenti 3 JAK 2006e
drain el ectrodes of the p-channel TFT 502b and n-channel TFT 502c serve as
the output term nal of the second clocked inverter CKINV2. The inverter |NV
is conposed of a p-channel TFT 503a and an n-channel TFT 503b. A source

el ect r(?ld@]dﬁﬁelt’hel" BUQ@%%H@I@E ?Q@ghﬁn E%B rodt of Hlel %%l{ﬂfnglagfg#‘ ﬁlﬁgt hﬁ"ghl gh

pover supply el ectrlc potentia rarn e hanne

TFT 50 ectrode of the n-channel TFT 503b A
sour ce%§ Ile(:(%:teir:eg{1 F@ﬁé‘"‘ﬁ“‘%ﬂﬁﬁn 5(%—!1*5 %6%{5“ thessapgdevel s fah‘?eloﬁd??évelr SWRY as

t he | ow, power p ky electric potential Vss. Gate el ectrodes of the

p- chaniv&ict HFFH“SWE Sd ADE Hesim slectredes 5§ dbe gwhgrnch TFTHY2brandtn-ehannslnBF T of
the inverter |INV. The drain el ectrodes of the p-channel TFT 503a and

n- chanékc FeEYe 6OtE ogtnuy termsnal hethe setqpdicldogedrinvatterdfKINWE2.i nverter INV. If a
gate el ectrode of a p-channel TFT 50l1la i of the first clocked inverter
CKINV1_i of Rheenverteh INV ik sompoeat wf alp-cHanhar)FB5EReanteasi-mesnd THOsH3 Ul se
CK, an inverted clock pulse CKBis inputted to a gate el ectrode of a

p- channelsoditd eR@&add of tRf pLhnki T RJ3aGKKEpd AMBE &he 10 Whpd by éTCHov\Fetf'e
(i-1)-th stage. P—channel TFTs 501a and 501% and n- N-channel s 501c and

501d t @ﬁf) 16 nehd #ﬁ%@nhaﬁ %dfénﬂsa rRinQ§ %:?rgdé ng:rf eéha%cl%l%%(a' is S ﬁg%?ttgr al

nunber) the 1 - stage are note i and

501d_i, C rl hanpel TFTs 5 026

n- chanie rg’\?ﬁ‘fiﬁ&rgﬁ 8¥glr? %? UK‘”E 8% st PME® ?lﬁ%tr%‘éé’é ﬁlge LrreTRE hﬁgﬂ\ﬁé}??er
,CKINV2_.,i . of the i- F taq re denoted by 502a i and 502b_i, and 502c
{and 503uKePt at Hiscsamg feyeli 35 they o PSSP LTHTC S0 SA AR Yisse h&Ftetleqipdes o8
that constitute the inverter [INV.i of the i-th stage are denoted by 503a_i
and 503ke p-chpgneh ddil Yayandpi-ghanmel] EFR S0Briserye ek dret inghiowimgiabof ihdeéaverteet hod
of driving the shift register

INV. The drain electrodes of the p-channel TFT 503a and n-channel TFT 503b serve as the

output terminal of the inverter INV.

If a gate electrode of a p-channel TFT 501a_i of the first clocked inverter CKINV1 i
of the i-th (i is a natural number) stage receives a clock pulse CK, an inverted clock pulse
CKB is inputted to a gate electrode of a p-channel TFT 501a_i-1 of the first clocked inverter
CKINV1_i-1 of the (i-1)-th stage.

P-channel TFTs 501a and 501b and n- N-channel TFTs 501c and 501d that constitute

N

the first clocked inverter CKINV1_i (i is a natural number) of the i-th stage are denoted by
501a_i and 501b_i, and 501c_i and 501d_i, respectively. Similarly, p-channel TFTs 502a
and 502b and n-channel TFTs 502c¢ and 502d that constitute the second clocked inverter
CKINVZ 1 qf the i-th stage are denoted by 502a_i and 502b_i, and 502c_i and 502d i,
respectively.  An n-channel TFT 503a and p-channel TFT 503b that constitute the inverter
INV_i of the i-th stage are denoted by 503a_i and 503b_i, respectively.

Fig. 7 is a timing chart showing an ideal method of driving the shift register

Y
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0 3 JAN 2U06 structured as shown in Figs. 4 and 5. The concrete operation

t hereof are described below. The shift register receives a ﬁ@og}gft\;p nge CK,
an inverted clock pul se CKB obtained by inverting the polarity of the cl ock
pul se CK, and a start pulse SP. In the first clocked inverter CKINVI-1 of
the first stage SR 1, an inverted clock pulse CKBis inputted to the gate
el ectrode of the p-channel TFT 50l a-1 and a cI ock puI se CKis inputted to
the ga st ul.s SP is
|nputtrgfc?ltl(t'tg}etﬁ Ct?tg g&attelé ef%’gt%' r% s o ‘Jt Iﬂéo ?aQ therel‘ET‘re %F’Bgﬁd bei%

n- channel TF of the first clock erter CKI NV1- 1. e relation
of the start éggﬁlgaﬂcfe?%‘éegcq goRk Bﬁﬁgé ngRgertevartkelr Qgﬁ peirwed kB
is as shown in the timng chart of Fi 7. A start pulse SPis inputted to
the i n%éitm‘t/@tlﬁﬁ g P%lfdﬂtYh‘éf Hierdeckopyek A& ianger start pubsr) /U Iefihe Restfdleaked st age
SR-1. In other words, the first clocked inverter CKINVI| receives "H"

el ect r ilzvepst EMINM1_dpdrihe dipsitstage Shd, shanverpd| deckSRyscaBH B Bdepwes @ thkock
pul se CK and an inverted clock pulse CKB as well. The n-channel TFTs

S01c- | gawdel&@iadit ff tht echahn¢lSTFTIS0¢k eld ahd iedldel pidkd W islinpafied tdlEme datN.
The el ectric potential of the output term nal of the first clocked”

i nver t @leclidMUne f-dHadSe J8IT 3R dt he JL\%%P@X@J SBUPRbYiR! BEhe bfte el@@ltr&'fhts'o !
Vss. That |s an output SB 1 of "'the firs | ocked |nverter CKINVI -1 of the

first ahlﬁel"% ?Estg'fgﬁtpf?;cﬁ&g]de?'ﬁﬁt 061'&' OC@O gy dih %tol%keéf}””e TFT

502al and annel e secon |nverter
t he saqﬁqit g are turned OFF by a clock pulse CK and inverted cl ock pulse
CKB t ha re4nputted to the gate el ectrodes of the TFTs 502al and 502d1.
,On the other hand, both the p-channel TFT 50la2 and n-channel TFT 501d2 of
‘the first c|T61€|€étaﬂpwétfteettafemm€/ﬁfza%ﬁ therréové%adfrrdcgt fgeinyeied cloge PUBFEE by
a clock pulse CK and inverted clock pulse CKB that are inputted to the
gate el isotfeshowh in He UrFTng cbat abFand.
A start pulse SP is inputted to the input terminal of the first clocked inverter

CKINV1_1 of the first stage SR_1. In other words, the first clocked inverter CKINV1 1

receives “Hi” electric potential upon input of the start pulse SP, and receives a clock pulse CK

and an inverted clock pulse CKB as well. The n-channel TFTs 501c_1 and 501d_1 of the

first clocked inverter CKINV1 1 are turned ON. The electric potential of the output

terminal of the first clocked inverter CKINV1_1 is thus set to the low power supply electric

potential Vss.- That is, an output SB_1 of the first clocked inverter CKINV1 1 of the first

~,

stage 15 “Lo” electric potential. At this point, the p-channel TFT 502a_1 and n-channel TFT
502d_1 of the second clocked inverter CKINV2_1 of the same stage are turned OFF by a
clock pulse CK and inverted clock pulse CKB that are inputted to the gate electrodes of the
TFTs 502a_1 and 502d 1.

On the other hand, both the p-channel TFT 501a_2 and n-channel TFT 501d_2 of the
first clocked inverter CKINV1_2 of the second stage are turned OFF by a clock pulse CK and

inverted clock pulse CKB that are inputted to the gate electrodes of the TFTs 501a_2 and

N

6




6 0 3 JAN 20% 501 d-2. The p-channel TFT 502a2 and n-channel TFT 502d2 of

the second clocked inverter CKINV2-2 are both turned ON by gcl ock pul se
CK and inverted clock pulse CKB that are inputted to the Q JAWI Q@ﬁfodes
of the TM 502a2 and 502d_2, and "Lo" electric potential is inputtedto the

input term nal of the second clocked inverter CKINV2-2. Therefore, the

hi gh power supply electric potential Vdd is outputted fromthe out put
term nagf1q of the second clocked inverter CKINV2-2. In other words, the
second cl ocked inverter CKINV2-2 outputs "H " electric potential. Next, a

cl ock pul se an i | ¢l ock puyl se rns t D- channel ' TET
501d1 i nto oﬁeﬁﬂr}g?%‘e# Ty g@?"e@kﬁrﬂy i“ﬁ?L}‘éPP‘é%g& ﬁ‘f’f} o tresEPp tC?%"t%e
SR-1. On the ?t Fﬁr hand, the n-channel TFT 502d1 is turned ONin the
second eHEk EB NN et i botkingd N byreclgel puise I andinvered elogk pulse §diRd
inverter CKINV11l is inputted to the input term nal of the second cl ocked
i nvert 81t @r fopetitad o theugate tebrstiodesept Bre' TIRRE 3024 A aot HERd_omds L dlegrial
obtained by inverting the polarity of the output SB 1 of the first clocked

i nver t pote@KdINI1 irfpuitsd i tnpthiet &ghut aerintieali opuhe tsecoridnalockdd tiberseORNINCD acked
inverter CKINV2-1. This input signal turns the n-channel TFT 502cl1 of the

second Takeedtedhe hipresdvedr sGIpINGRecl:i Pbtehtil WHdSis Wadputtbd &0 R Wutfuekdimal of
t he second clocked inverter "CKINV2-1 is set to the | ow power ‘supply

| . , 3 : f I d
el ectrig tmgﬁé&@ ic!l?%ﬁa I}gJé}gﬁtr CﬁIN{fBeZO%p&%FIS%E'dS? rt]}ée %«%ﬁ?g? eﬁi(g_ér?l(g? 01;1 Ir},(e?

i nverter CKI ectric potentia

el ectriqmﬂq]; tial is,h.nputted fromthe first stage SR-1 to the input

t erm nal of Zle—ll%eou&urtssﬁ{lclec %écdp‘?tﬁ‘%}@ﬂ er CKINV12 of the second stage. A clock
pulse CK and_an inverted clock pulse CKB turn the n-channel TFT 501 d-2 ON
Thus, t heout ptfext: 2 clock pulse CK and an inverted clock pulse CKB turns the n-channel TFT

501d_1 into OFF in the first clocked inverter CKINV1_1 of the first stage SR_1. On the
other hand, the n-channel TFT 502d_1 is turned ON in the second clocked inverter
CKINV2_1.

The output SB_1 of the first clocked inverter CKINV1_1 is inputted to the input
terminal of the second clocked inverter CKINV2_1 through the inverter INV_1. In other
words, a signal obtained by inverting the polarity of the output SB_1 of the first clocked
inverter CKINV1_1 is inputted to the input terminal of the second clocked inverter
CKINV2_1. This input signal turns the n-channel TFT 502c_1 of the second clocked
inverter CKINV2_1 ON. In this way, the output terminal of the second clocked inverter
CKINV?2_1 is set to the low power supply electric potential Vss. That is, the output SB_1 of
the second clocked inverter CKINV2_1 is “Lo” electric potential.

On the other hand, “Hi” electric potential is inputted from the first stage SR_1 to the
input terminal of the first clocked in_verter CKINV1 2 of the second stage. A clock pulse

CK and an inverted clock pulse CKB turn the n-channel TFT 501d_2 ON. Thus, the output

terminal of the first clocked irnyerter CKINV1_2 of the second stage is set to the low power

Y
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termnal of the first clocked inverter CKINV12 of the seco stage is set

to the | ow power 03 JAN 2006 supply electric potential Vss,Ua Ay agput put

SB 2

"Lo" electric potential.
again turn the p-channel

of the first clocked inverter CKINV12 of the second stage obtains
A clock pulse CK and an inverted clock pul se CKB
TFT 501a_1 of the first clocked inverter of the

first stage ON. At this point, a start pulse SPis not inputted and

t h-er ef g %@F‘ec 1%%2&1'1 VEE L QP odin® a{ sB hf{)f]{he% rt ({lc())c kgg?(\',egt\éf ﬁﬁ&t\féiz%:}zlsﬁl\ll

1 of

Vdd an
electric potentlal The outputs of the first clocked inverter CKINV1 and

Accor

t

output term e fi

Ingly,
f t S.. ,
gh%%%r%%$s % nf B% HRETE PPERUR ocked i nverter obtains "Hi "

ta the high power supply electric potential

second cl oc ké’dCEOHb@PtSérCK@aﬁwzmvarrt%i elhekh gulge 4K ageini thdtha oskanngih8F T

outputs S of the respective stages are thus

out putted whil e each out put

is

shi f t ed03eduethe dlrktyclbeksrh inheter mfubd Sost stage ONpul AethSPpdiyt, hadidrt aulse p@l e of

cl ock pulse CK. The shift

way.

notmputted indiberefddaahs pichhnded JIFIt 31bS1 b GHelieOcl8&keg hoVitel B AEOON,

there is a shift register that outputs a pul se obtained from NAND

oper at 'ﬁ@@oﬁﬁn@}*‘ttﬁé’bu%‘ug R $nad o@ftheaﬁlis@El%BlEedsﬂﬁQﬁé CK V\E_;‘laﬁﬁhg £t %é%slssm ft

r egl ster

with t Q&St% thQ hféﬁlg[i‘goé?r%mﬁPﬂeﬁg&ggp?%ég%ﬁevg@ ef eurét?quSeB Sly{P tg %u?a} cq%%kga e

explanatlons

own i n 10 10, conponents are

AN ou

regi ster shown in Fig. 4 outputs pulses in this

t1 cal

circuit_ S S i+l of the (i+l)- th ((i+l) is a natural
number "B Ot%uﬁrﬁgnaFgngPﬁﬂHﬂr) stage circuit SRi+1 are inputted to an
.1-th

) NAND circuit NAND-i. The i-th NAND circuit NAND i outputs an i-th
‘pul se SMWP i. Iphaitpys s eplifst glackgd igvarnt CRINYS a8 s9¢end ilgaked dgvestear .

Fig. 11 is a timng chart for a method of driving the shift register shown

in Fi g CRINVZ Tirechypaedins descrihedplpvel 0 The dutjent Boul thevirtsipedtive soqpes atd Bmusi n

Fi g.

‘,/‘ N\".
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until sequentially outputting
outputted while each output is shifted sequentially from the inputted start pulse SP by half a

cycle of clock pulse CK. The shift register shown in Fig. 4 outputs pulses in this way.

In contrast with the shift register structured as shown in Fig. 4, there is a shift register
that outputs a pulse obtained from NAND operation of output signals S of adjacent stages.
An example of this shift register is shown in Fig. 10. In Fig. 10, components which are
identical with those in Fig. 4 are denoted by the same reference symbols and explanations
thereof will be omitted.

An output S_i of the i-th stage circuit SR_i and an output S_i+1 of the (i+1)-th ((i+1)
is a natural number equal to or smaller than r) stage circuit SR_i+1 are inputted to an i-th
NAND circuit NAND i. The i-th NAND circuit NAND_i outputs an i-th pulse SMP_i.
Ttle pulse SMP_i is an output pulse of the shift register.

Fig. 11 is a timing chart for a method of driving the shift register shown in Fig. 10.

The operation in Fig. 10 is identical with the operation in Fig. 7 until sequentially outputting

~ shifted pulses S_1 to S_r from the output terminals of the first stage circuit SR_1 to the r-th




shifted pulses S 1 to Sr fromthe output termnals of the firsQ st age
circuit SRi tothe r-th 0 3 JAN 2006 stage circuit SR _r is 3%?&&?@5
Thereafter outputs of adjacent stages are inputted to the respective NAND
circuits, NAND-1 to NAND r-1, and pulses SMP_1 to SMP_r-1 are outputted
sequentially. In this way, the shift register shown in Fig. 10 outputs

pul ses. The shift register showmn in Figs. 4, 5 and 10 needs a small nunber

of el esmpt Lirk@it SROPSS '&nglble?eo(?i. %Uie%ftefﬁ&t@ﬁgi]ﬁg{dﬁce Q%é%egya%ﬁﬁéuetﬁlegatg tng

capacity is required and the operation a re S atrmv

easy. I @las I jst.er tes with the S y vol t age
set al E%E?&Q’gugﬁl\{% &{&hgé’aﬁg‘ﬂﬁi}dg %@g&“ of™ i%‘ﬁ‘?ﬁ? sﬁﬁﬁﬁrslt‘bg}%ﬁuﬁ'ie&%nd
start gugse. Theﬁﬁgﬁfr u§ply voltage of a shift register is usually set
to abodfPifeqseqsgtiallys; g“h ISV s SRt pazeeee shois éxFignd0 ettakis Dyiseses to be
inputted to a shift register are wusually outputted by a pul se signal
control ling dire¢hift ragidar shewhdn fégs. dn Saansli Hyheeds aysmadl ndrGbersafbsemante .to The
pul se signal controlling circuit normally outputs a control signal with an
anpl i t golestwol ¢ ageuiof Adrountingylony aEne:llaiopd ichpadRy wolehagel oid aepipkseiosignal
outputted froma pulse signal generating circuit is usually increased by a
| evel ahibfft®juendy ib hdativedkeedsp. reach about the same |level as the power
supply voltage of the shift register before inputted to the shift
register. No : : i : I i )

h éé’rﬁ:?zﬂ,”?sﬁlﬁ%%lﬁstlale?gér%gghtﬁ%é Se%fosfgyﬁig%ét\ﬁlgei "’Sést%l stteaucﬁ?

inputted to a sShift regil st incre er or the

like. i e d o the.case in which th p r supply, voltage
(correggﬁﬁﬁﬁﬁg&%%ﬁﬁ%8%£%§€#ﬁpéCﬁ%?@HEngda@ﬂﬂgﬁﬁncg%%BPWEgﬁq%H%WHFﬁg0fp0mer
supply electrjc potential Vdd an he | ow power supply electric potenti al
“Vss) oﬁsbﬁﬁﬁgﬁﬁﬁﬁﬂﬁpgﬁXﬁﬁﬁ)%%%%ﬂgﬁéte the shift register of Fig. 4, nanely,
the power supply electric potential of the shift register is larger than
the anplit udgu%lstg&@’é speh at deek puses andptagmilseh orhe pplgal 10K shitheegipperati on
of the shift register in this case will be described with reference to a
usually outputted by a pulse signal controlling circuit that is formed on a single erystal [C

e

substrate. The pulse signal controlling circuit normally outputs a control signal with an
amplitude voltage of _about 33 V. The amplitude voltage of a pulse signal outputted from a '
pulse signal generating circuit is usually increased by a level shifter or the like to reach about
the same level as the power supply voltage of the shift register before inputted to the shift

register.

Now, assume that the signal voltage of a pulse signal to be inputted to a shift register

N

is not increased by a level shifter or the like. This corresponds to the case in which the
power supply voltage (corresponding to the electric potential difference between the high
power supply electric potential Vdd and the low power supply electric potential Vss) of the
elements that constitute the shift register of Fig. 4, namely, the power supply electric potential
of the shift register is larger than the amplitude voltage of start pulse SP and clock pulse CK.
The operation of the shift register in this case will be described with reference to a

timing chart of Fig. 6. For the circuit structure of the shift register, Fig. 4 is referred to.

3
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e,

T
i

timng chart of Fig. 6. For the circuit structure of the shift register,
Fig. 4 is referred to. 9 0 3 JAN 2006 Assune that the powerﬂsu@‘@gl\;ygm | t age
of the shift register is 10 V (the high power supply electric potential
Vdd is 10 V and the | ow power supply electric potential Vss is 0 V) and the
anplitude vol tage of pul se signals such as clock pulses and start pulses is
3.0 V for the sake of explanation. Then the electric potential which is

cor r espisainnghdtahé polveobupphe vplikdeeo! i GRE Seoldtbieis IO Sthechigh tholver @9§ﬁ9t ial)
is set to 3.5 V and the electric potenti al ich is corresponding to "H "

f th i ; } el I | s f: . Th
0 e cRittRepstbanahgiait he \hhr%hﬁé I?ﬁ S)gvtgg ?@P??g{;lg&?% %blenhﬁ V& elar()OV)Gar% t\{lﬁn e

first clocked inverter CKINV1 is consi der a case

whi ch ] ! ,aver clock puls B are, ihputted
ther ot SR RS e P E0 AR AR LG BoBR R Rt BoEEh VOB Vit

el ectri ofential ich is correspanding to "H ", in this case, 6.5 V
and, REF: A ﬂ\r‘gé}l Flee?fgcé'i“é PAIRBERY BHENOR (RSB kbl Lot dbo dulse
recei ves thﬁ el ectric potential which is corresponding to "Lo", in this
case, 31&5ely (the, Iowist edgciiie potenial) gs SR SlS Frme ohea clestticr petential hahish| isTFT
501d are ideally both turned OFF. However, the follow ng problens arise
becauseotrhgpoadimiite (IHE” afohe pyjec signals bk highkg eleCificandknitinl)ds setdb 61506k  pul se
CKB is smaller than the power supply voltage. In the p-channel TFT 501a,

the el ectric Thwetfantdadkedfinvetter SBUNGA iglfeaist@UETRXERaBSsitiRd a®lagCt Which
potential of the gate electrode thereof. In this exanple, the electric

pot ent ia&iloc‘kfptﬂibeCKSa%Hrafi%nﬁz{rf%ﬁtc'ldl‘li%u@sfe ¢R8P & ﬁﬁé@ﬂhe%’?{arﬁpr‘%@ b dnhdehat

is the high power supply electric potential Vdd and the electric potenti al
of the gate ek 94§ reof | V. t is "Hi" lectric tepti.al of
the cl gck p]al s%ﬁ%k or %d%\?}erfg%fé‘ﬁésg[}iggécgﬁ:l %Zéwgwhgﬁdstc e Séjlog((j:'tngﬁg %ﬁt’éﬁti al
di fference be n _the source el ectrode and th ate el ec Jds 3.5 V. If
the thrés ﬁ%ﬁed%}gﬁglapggaét § SR e Rt ei#@%@?ﬁ%ﬁ%ﬂf@%ﬁﬁ%@1136?%%% of
the gate electrode with respect to the electric potential of the source
el ect r difecledricrrotentiahwhirdy isoprpspogding 19 gy imiisecasen3-otherIn this state, the
p-channel TFT 501a and the n-channel TFT 501d are ideally both turned OFF. However, the
following problems arise because the amplitude voltage of clock pulse CK and inverted clock
pulse CKB is smaller than the power supply voltage.

In the p-channel TFT 501a, the electric potential of its source electrode exceeds the

-electric potential of the gate electrode thereof. In this example, the electric potential of the

- source electrode of the p-channel TFT 501a is 10 V that is the high power supply electric

potential Vdd and the electric potential of the gate electrode thereof is 6.5 V that is “Hi”
electric potential of the clock pulse CK or inverted clock pulse CKB, and the electric potential
difference betWeen the source elt_actrode and the gate electrode is 3.5 V. If the threshold
voltage of the p-channel TFT 501a (the electric potential of the gate electrode with respect to
the electric potential of the source electrode in the p-channel TFT) is -3.5 V or more, in other
words, if the absolute value of the threshold voltage of the p-channel TFT 501a is smaller

than 3.5 V, the p-channel TFT 501a is undesirably turned ON to make its source-drain

Y
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words, if the absolute value of the threshold voltage of the p-channel TFT
50la is smaller than 3.5V, the p-channel TFT 50la is undesirably turned
ON to nmake its source-drain 10 0 3 JAN 2006 conductive. SifhJ dilyzamen the
n- channel TFT 501d, the electric potential of its source eI ectrode 1I's

bel ow, the electric potential of the gate electrode thereof. In this
exanple, the electric potential of the source el ectrode of the n-channel
TFT 501dbndsctBeV that is the | ow power supply electric potential Vss and
the electric potential of the gate electrode thereof is 3.5V that is "Lo"

electric pot efﬂHll%{’ly,OiB th' 8- chh QK TR %Oﬂdqﬁeoerl%c]hrné/ E(St%r?tgd[%lf P& lﬁ.{)gr%!a %f"ecg}é% hand

the electric potential dlfference ce elec

2010 (e'ttﬁe%‘*éﬁg‘%ﬁ#?cg?cp%?teeﬁ P O ehd R0 BtehB0e s ARwBaBoltt Eletive
| ect f th | ectrod t h h | TFT 3.5V
or 1 o3 ERESE st et g e o Ghgel b 0ULY B sahedbw nebeat ed

by broken lines . in the timng chart show the operation of the shift

regi st MPRlesicqtHe Prtental Yisw anchiba edectric prtential of tthe paid cOMirdde teeeof e 36 bl ens
described above. At this point, if a start pulse SP is inputted to the

i nput tthatnisridlo” cectiie pbﬁensml o] the Itk putseeCKeor Bkemed cloclobulshe”KB/) sid sieage
SR-1 as shown in the timng chart, the first clocked inverter CKINVI 1

out put selectsé gorhtiBRliffere AceSydte e ik sbhee (éll&ﬁtsclepkﬁhcﬁ e e dcttdueas tB%dVC| ek
pul se CKB. The output fromthe inverter INV_I of the first stage

d t t t
I VL o e Lo oy e B el T TP %ﬁff’z%&é‘%&% i '“éﬂ’f B 9@*&9%?&2”1”

; E:Ihgc{(le Ttn\gég?‘%g &WHEBB#E%%e slgecgoorrqlgcel e?gcglé)d m n “r“ﬂ%l ’hpﬁ)nlér?’nik/ or
less, the n-channel TFT 501d is undesirably turned ON.

Areas indicated by broken lines in the timing chart show the operation of the shift
register when the TFTs that should be OFF are turned ON due to the problems described
above.

At this point, if a start pulse SP is inputted to the input terminal of the first clocked
inverter CKINV1_1 of the first stage SR_1 as shown in the timing chart, the first clocked
inverter CKINV1_1 outputs a signal SB_1 in sync with the clock pulse CK and inverted clock
pulse _CKB.

The output from the inverter INV_1 of the first stage SR_1 (denoted by S_1 in the
drawing} is inputted to the first clocked inverter CKINV1_2 of the second stage SR_2.

If the pulse signal S_1 outputted from the first stage SR 1 is inputted to the input
terminal of the first clocked inverter CKINV1 2 of the second stagé SR_2 and the n-channel
TFT 501d_2 that should be OFF is turned ON due to the problems described above, leak
current flows through the n-channel TFT 501c_2 and n-channel TFT 501d_2. While this

leak current. is flowing, the. output electric potential SB_2 of the first clocked inverter

A
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TFT 501d_2 that should be OFF is turned ON due to the pr oblﬂamW@%ﬁ' bed
above, leak <current flows through the n-channel TFT 501c_2 and n-tchannel
TFT 501d2. While this leak current. is flowing, the output electric
potential SB 2 of the first clocked inverter 11 0 3 JAN 2666 CKI NV12
beconmes | ower than the high power supply electric potential Vdd (indicated
by a broken line 401n in Fig. 6). On the other hand, if the pul se signal

S_1 outGrIN'eH Xf fe@bineh ovidTtBin Gikagen E%Mfd'u lectiOBUER S VR {iRBcd:OPHY
termnal of the first clocked inverter W?RA% of1 Phe second(t]st%ge %ﬁ_Z
and t he geeaharmehn TEE; _@)’Laz that should be OFF is turned ON due to the
probl ens described above, |eak current flows through the p-channel TFT

501a_2 and p-chann FT, 501b 2. Wil his |e current is f | ng, the
out put el ect rqnc%ﬁocﬁléeﬁﬁagp’é _e2p1§?e ?1%211% sft“fp%ﬁeatfﬁ)@a tfien’{;féP tlage @Mﬂ%
becones hi%Qer éhan the | ow power_ supply electric potential Vss i ndi cat ed
by a broRERd P8 Apy eemipplgof By firphelogked Inyerteine hoh of dhegeconad siagen t he
third stage SR 3 and its subsequent stages and the |eak current causes the
out put Sé:tgcimdi fBe pothapnslal FISBOBE 2tthat shopkt be DEEkie duinpd N dre tcCkicNWeblofst he
stage in question to fluctuate fromthe ideal operation shown in the timng
chart olesdibgd aboveAdedeswari bvabbweaighi the p-ghahse TET 50puttad §-ohdoel THEpuUt
termnal of the first clocked inverter CKINV1I while the p-channel TFT 50l1a

and n- coapne! While 305 dedihadrrehin o4 Flewhies, - ouie elebirRgshANal S8 D &Jttiht lFRvs
t hrough the n-channel TFTs 501c and 501d (this current is heéereinafter

cal | ed caskkg ﬁﬁeﬁ?{]@m\’qf 2 Bé&)‘ﬁ%gﬁ%hepf_ly}@thé %W gB‘BEII ?@Ply%%fmg'agtgh@l?\/sas

potential than e I ntended out el ectric pofent
B oS Bl PR MR BT nal of (e [Irst elocked nverter
current fl Owsfhe similar phenomenon takes place in the third stage SR 3 and its subsequent
stages and the leak current causes the output electric potential SB of the first clocked inverter
CKINV1 of the stage in question to fluctuate from the ideal operation shown in the timing
chart of Fig. 7.
As described above, if a pulse is inputted to the input terminal of the first clocked
inverter CKINV1 while the p-channel TFT 501a and n-channel TFT 501d that should be OFF
are turned ON, current flows through the n-channel TFTs 501c¢ and 501d (this current is

=, hereinafter called as leak current of n-channel TFI%) to output a lower electric potential than

P

the intended output electric potential Vdd.

Also, if a pulse is not inputted to the input terminal of the first clocked inverter
CKINV1 while the TFT 501a and TFT 501d that should be OFF are turned ON, current flows
through the TFTs 501a and 501b (this current is hereinafter called as leak current of p-channel
'TFTs) to output a higher electric potential than the intended output electric poteﬁtial Vss.

When the leak current is large, it is impossible to make pulses of outputs SB shift.

In this way, the shift register cannot perform output normally to be likely to

12




t hrough the TFTs 501a and 501b (this current is herelnafter call ed as |eak
current of p-channel TFTs) to output a higher electric p 3&;%@%@@@% t he
i ntended out put electric potential Vss. Wien the |eak current is large, it
is inmpossible to make pul ses of outputs SB shift. In this way, the shift
regi ster cannot performoutput normally to be likely to 12 0 3 JAN 2006

mal functi on when the TFTs that should remain OFF are turned ON. In order to

pr epar enA@actist whietheal Iy ed isBeul ¢ sdtsad PR Wiged @RSON above, a
conventional shift register receives pulse signals such as a clock pulse CK

and a start gyl Qers?o éﬂééd?é atg?ﬁsta% IIIEEHH]FICH(?A éﬁ.&doﬁoﬁlhﬂ'{ep%asgn Sa'b?@@'ﬁ 'S

i ncreased by a eve ter to the lev pomer suppl'y voltdge of

the shift spl.ay devi ce th a drivin ui t, that

i te ebrSREb IR i b et St noT b GR s anibotST 8P e
| evel shlfter in this case may be fornmed on a substrate on which the

dri vi ngtes %LHWPIW@%V‘?IF?@CSS}%“FQ Prlegpigndp inHgreasyst ker lpst shidar wntheHey®d @i ves
signals outputted fromthe driving circuit to display an inmage are forned
(this $mpavetsepply vobagd efdhasiplinedistsubstrate). Alternatively, the |evel
shifter may be formed on a single crystal |C substrate which is separate
fromthe panel dispbst datie with 4 deivingvetcusthihbit dsis b Shifordmderomchiddaparlats
substrate fromthe panel substrate, circuits on the periphery of the pixel

port i ORhiPRE 4P Yakdn! A 8E cREBPlel Krd.nETKH KREAYLIABY iif ehis lcBseBEl tHeOrmeRANER
consunption is |arge because the wiring capacitance and wiring resistance

are | arggyate %@wﬁ%rfﬁgﬁh 1‘3&89&51{% hq?%Mﬁ??%Q&h%ﬁ eﬁlelmoﬁt‘i(ﬁ{ whid réc% es

circuits on the pane eo eve ifter is

(10 i cRPaCTuRRRG 8 B e bEu B O T PB o R A B0y S s

| oad cap? tance Therefore, pul se S|qnals such as a cl ock pul se CK and a
start paleha papel substERieh e dlicaiinglypiberleyel shiflsnmaxrhesiormed op astingle ichyialo

cause timng deviation due to signa
1C substrate which is separate from the panel substrate.

If the level shifter is formed on a separate substrate from the panel substrate, circuits
on the periphery of the pixel portion occupy a large area in the display device. In addition,
power consumption is large because the wiring capacitance and wiring resistance are large at
a connection portion between the level shifter and the circuits on the panel substrate.

On the other hand, if the level shifter is formed on the panel substrate, the following

problem arises. Signal lines to which a clock pulse CK and a start pulse SP are inputted are

~

large in load capacitance. Therefore, pulse signals such as a clock pulse CK and a start pulse
SP are dulled in the buffer output after level shifting to cause timing deviation due to signal
delay. In order to prevent the pulse signals from being dulled, the current supplying ability
of the buffer has to be enhanced.

As described above, a shift register which has a level shifter formed on a panel
substrate has problems such as difficulties in operating at high frequency, noises in power

supply lines, and a large area for placement.
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delay. In order to prevent the pulse signals frombeing dulled, the current
supplying ability of the buffer has to be enhanced. As deB& ilBdd280Bove, a
shift register which has a level shifter formed on a panel substrate has
probl enms such as difficulties in operating at high frequency, noises in
power supply lines, and a |arge area for placenent. 13 0 3 JAN 2006 In
order to increase the anplitude voltage of inputted pulse signals, a shift

regi ster cam efft @y irtrdey ele Shphd.88 vbRE i‘ﬁ?ut?edpﬁﬁ?cj sié{r}ﬁétar Hife r%iﬁt%r! evel

shifter formed on a separate substrate fromthe panel strate ei t her
way, h t [ regi Ster, r i.ngluding difficulties in
oper at ?%ig&g?l’of};iag%véplelgfteé rﬁ@%eﬁnﬁ% %ﬁill Eu%gliﬂéﬁsau%\ﬁ@fﬂﬁ}eﬁg%r,megnodl 45%PaYe

area f | acenent . SUIYMAEQY THE .| NVENTI ON An obpj ect of  the present

i nvent ?%br?gﬁ% ‘ff‘%%g@‘? SFE Y %’f%i da cithen ey, ?%ng,ége il register hag prabigms t he
above Prﬁgéengfﬁnd,a_nethod of driving the shift register. A shift register
of t heMSrEdRh el dstin oRerabias py Bigh dregheray, peiFesen pawes supply Pudssendabilarhe has
a smaller anplitude voltage than the power supply voltage of the shift

regi st aiea forplegeafedt.e, it becomes unnecessary to form outside a panel
substrate a level shifter for raising the anplitude voltage of a clock

pul se and start pulse and to input to the panel the clock pulse and start
pul se which have been subjected to | evel shifting.to raise their anplitude

voltage to the level of tdieMpoMRY SEARYINVGENGESN Accordingly, it is
possi ble to solve the problemo I nCreased power consunption due to the

wring line oS i Lstance,. between the cirguits on
the panel  subotrira nay PRl el elek ) BRER SSUTERNG" Bt on Bt

; present_ i ntion. it is unneces .to form.on a panel substrate a |evel

kghi?teﬁolgﬁgﬁéégﬁ ab@ﬁgaﬁ 7 ﬂﬁ%gi%ﬁ?%ﬁgﬁélﬂdfﬁﬁﬁgk pul se and start pul se
and

A shift register of the present invention receives a clock pulse and start pulse which
has a smaller amplitude voltage than the power supply voltage of the shift register.
Therefore, it becomes unnecessary to form outside a panel substrate a level shifter for raising
the amplitude voltage of a clock pulse and start pulse and to input to the panel the clock pﬁlse
and start pulse which have been subjected to level shifting to raise their amplitude voltage to
the level of the power supply voltage. Accordingly, it is possible to solve the problem of . _
increased power consumption due to the wiring line capacitance and wiring line resistanqe

( between the circuits on the panel substrate and the level shifter.

Further, according to the present invention, it is unnecessary to form on a panel
substrate a level shifter for raising the amplitude voltage of a clock pulse and start. pulse and
to input to signal lines the clock pulse and start pulse which have been subjected to level
shifting. Therefore, an influence of dulling due to the load of the signal lines is suppressed
and the shift register can operate at high frequency. An influence of noises of the power
supply lines can also be suppressed.

In addition, according to the present invention, the area required to place a shift
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to input to signal lines the clock pul se and start pul se which have been
subjected to level shifting. Therefore, an influence of dugﬁézgﬁpﬁggio t he
| oad of the signal lines is suppressed and the shift regis "N1 er at e
at high frequency. An influence of noises of the power supply lines can

al so be suppressed. In addition, according to the present invention, the
area required to place a shift 14 0 3 JAN 2006 register is reduced since a
| evel stgifterdp réducethsieceskaclshiftan it immecomayry. a met hod of driving a shift

regi ster at high frequency with | ess power consunption is provided while
the probl ens st vay, & nivhcoDHrivinD QWRHft SSRREY ad HiBR rARbdeRy Wl 885 %ﬁ\%r for

pl acenent are solved. In the case of enploying the above driving thod, if

h

a secopgnehifikeds ipmﬁége{;vhhéiﬁ'{gﬁ g{b%[k?ﬂé %}L&E? ﬁt R6isS Bt :ilf)pr?r\a?egisﬁé@& | %S*‘eﬂhieg

current capacity, it i s poss tore uctua In pu ctric

pot ent j fl ock inverter due to current (leak current) caused

to fIo&ﬁé%§£%ﬁ?éwkghwgémﬁfﬁg?%te of the first clocked inverter that should

be OFF. Then hpe atF vvdth gf a TFT that constitutes the second cl ocked

inverter is SbCERHeO! FRPIRYES ARG EHiviRghmethod dfpseennd glogked ppyericadiat of a
second cl ocked inverter CKINV2Z in each stage is holding a signal outputted
f r om aCPRYisites the ey remvivehasarigiornmwat. capagivoitds mgbsihleitn rohge fluctiationluce t he
| oad due to the second clocked inverter, gate widths of TFTs that

const i putpst elheiris potemti alcdfocksdclionkeelr ineerteCidud@currenéleyk cyrrapangdd (6Fksy 502a
and 502b and n-channel TFTs 502c and 502d, are often fairly smaller than

gat e wbdta"SFDfin BRTON dtdtatof ahd Sitdt tld kel hgvebter Slat ShOLk e DrNertien, G M.,
-namel y, p-channel TFTs 50l1a and 501b and n-channel TFTs 501c and 501d,

(Wt T QEBRGE al1OT MGt SRSRAEL NS ROMRELLNA iFf el RSLARRR, gate widths of the
TFTs that constitute the second clockef inverter are set to 1/10 of gate

wdths of ! e ERdRbi0ah GAPRLGH e Oy LR HBGKPdobiBl Sler AREVE DA

all of these

in cach stage is holding a signal outputted from a first clocked converter CKINVI.
Accordingly, in order to reduce the load due to the second clocked inverter, gate widths of
TFTs that constitute the second clocked inverter CKINV2, namely, p-channel TFTs 502a and
502b and n-channel TFTs 502¢ and 502d, are often fairly smaller than gate widths of TFTs
that constitute the first clocked inverter CKINV1, namely, p-channel TFTs 501a and 301b and
n-channel TFTs 501c and 501d, with respect to the respective polarity. For instance, gate

- widths of the TFTs that constitute the second clocked inverter are set to 1/10 of gate widths of

™

the TFTs that constitute the first clocked inverter. rNote that all of thes.e TFTs have the same
gate 1ength.

In the present invention, on the other hand, a shift register receives a clock pulse and
start pulse with a smaller amplitude voltage than the power supply voltage of the shift register
to cause a problem of the leak current. Therefore, the leak current is reduced by setting gate
widths of TFTs that constitute a second clocked inverter wider than those in the prior art.

For example, there is comsidered a case in which the absolute value of the electric
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gate length. In the present invention, on the other hand, hf? %fgister
receives a clock pulse and start pulse with a smaller n{fa fe @ t age
than the power supply voltage of the shift register to cause a probl em of
the leak current. Therefore, the leak current is reduced by setting gate
wi dt hs of TFTs that constitute a second cl ocked inverter w der than those
in the prior art. For exanple, there is considered a case in which the

absol upeteutibludiffefenthbetelees tite dedBic Qo@ndAl N 2QQBcPOLaMdealr i EI?JH%QF’?FT
between the electric potential of a source electrode of an n-channel TFT

that cemstohstiteedn Firdt Hockk@GHRG et Y @id @ﬁlftolfcgfsﬁﬁ Sl fué 1§ SeLlric f};ﬁ@l Ilgl?ﬁ

| owest el ectric potential (corresponding t ectric pote

| ock tied, t d f th
- Eﬁanﬁ“%f?e%é%fé+ﬂ%‘*ée‘f%?3%€&$ﬁEot@tf%ﬁ? o8k #0ik e Pt Rt R RET Ryt Sge.
f th t wi de th t dt h of h | TFT
Chat | o8ttt ChLede Phle Rt B DadEeT HBTRERS R Bueones: BBsoPHl e ties

‘reduce %Iuct ation_in output electric potential of the first clocked

i nvert 8f ! 'Hd’eéhaanw% ntBY Fbng wirertbneyte cedded amchdnonl BYT thaeconsshdeméat TFT
in an ON state that should be OFF. In addition, there is considered a case
t he abselond eloghediinvistter, hicbasbmes possitpotereiued fluctivfiticer @noepthelaseenpdthgtial

el ectric potential of a source electrode of a p-channel TFT that

const i piitle fast dlockeddhwricedut rvarfaar (lofk élieendiabited ©gict BY tandclidgehrghest
el ectric potential (corresponding to "H " electric potential) of a clock

pul se af ai OXegtitethAtkRGldBeloIg i nputted to a gate el ectrode of the
p-channel TFT is larger than the absol ute value of the threshold voltage

;of the cha t d e n- channel TET
*t hat coP\st it F}? ggémg\ﬁeméreeg%né nqRioc deéé c%%v%lrg?a é}r%ol\’w n%% rfrgg 8{%&% oy gepig

d t i t tenti al f t clocked
| ver ¢ SR Ren PocdleRi e BRERH € PRL S oGt o Byhiel THe Ritne

TFT in_an CN state that shoul d be COFF.
constitute a first clocked inverter of the shift register and the highest electric potential

s

(corresponding to “Hi” electric potential) of a clock pulse or inverted clock pulse inputted to a
gate electrode of the p-channel TFT is larger than the absolﬁte value of the threshold voltage
of the p-channel TFT. By setting wide the gate width of an n—chanﬁel TFET that constitutes
the second clocked inverter, it becomes possible to reduce fluctuation in output electric
potential of the first clocked inverter due to a current (leak current) caused to flow by the

p—channel TFT in an ON state that should be OFF.

‘/'-N\

Furthermore, another TFT is added to the first clocked inverter. The power supply
electric potential is outputted to an output terminal of the first clocked inverter through
source-drain of the added TFT. A signal which has an amplitude voitagc of the samé level
as the power supply voltage of the shift register is inputted to a gate electrode of the added
TFT. The added TFT is turned OFF when the leak current causes a problem. Thus, current
(the leak current) which flows in the first clocked inverter is cut.

Thus obtained is a shift register that has no fear of malfunction.

RS
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Furthernore, another TFT is added to the first clocked ir#éerter. The power
supply electric potential is outputted to an output ter abhiotZlbe first

cl ocked inverter through source-drain of the added TFT. A signal which has
an anplitude voltage of the sanme |l evel as the power supply voltage of the

shift register is inputted to a gate el ectrode of the added TFT. The added
TFT is turned OFF when the | eak current causes a problem Thus, current

(the | eak cuWginthe akhoive Btrhidtoms aishift fegistdrvatticle HOGKRA mANEEA®T adBwaldh.cagNUS
obtained is a shift register that has no fear of malfunction. 16 0 3 JAN

2006 Vibphratehe 1o Heqsdncy GHE Rw ?0\5(15}' sfutpprye&ué%@lis Wawaed dosR1NRt HRlbyngti on
and which can operate at high frequency wth | ow power supply voltage is
provid : : thod of driving the shift register. BRI EF

DESCRI E%V% tﬁégﬂlﬁl—ﬁ%@%%&g\?NGs In the acconpanying drawings: Fig. 1 is a
circuit diagramshowi ng the structure of a shift register according to the
present invention; Fig. 2 is a timng chart show ng a nethod of driving a
shift register according to th resent invention; Fig. 3 is atimng
chart showing a net hod BHERDESQRIFTTION OF THILDRAWINGS or di ng to t he
present invention; Fig. 4 is a diagramshowi ng the structure of a shift
regi ster; Filgthemcregmpangingdrawinghiowi ng the structure of a shift register;
Fig. 6 is atimng chart showing a nethod of driving a conventional shift
register; FiFg I7isisciaciil diupgncitanding fiwdngnas of dealf: repidachcebrddid v g a
shift register; Fig. 8 is a circuit diagramshow ng the structure of a
shift pegestigventiogording to the

YA S N

{ - Fig. 2 is a timing chart showing a method of driving a shift register according to the
present invention;
Fig. 3 is a timing chart showing a method of driving a shift register aqcording to the
present invention;
Fig. 4 is a diagram showing the structure of a shift register;
Fig. 5 is a diagram showing the structure of a shift register;
Fig. 6 is a timing chart showing a method of driving a conventional shift register;
Fig. 7 is a timing chart showing an ideal method of driving a shift register;

Fig. 8 is a circuit diagram showing the structure of a shift register according to the

£

present invention;

Fig. 9 is a timing chart showing a method of driving a shift register according to the
present invention;

Fig. 10 is a circuit diagram showing the structure of a shift register;

Fig. 11 is a timing chart showing a method of driving a shift register according to the

present invention;

Fig. 12 is a circuit diagram showing the structure of a shift register according to the
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present invention; Fig. 9.is a timng chart show ng a nmethod of driving a
shift register according to the present invention; Fig. 103%;}@5 Shgui t

di agram showi ng the structure of a shift register; Fig. 11 is atimng
chart showing a nethod of driving a shift register according to the

present invention;, Fig. 12 is a circuit diagramshow ng the structure of a
shift register according to the 17 0 3 JAN 2 006 present invention; Fig. 13
is a blPS ntd‘i”?é"d’r“é% of a display device having a driving circuit that uses a
shift register of the present invention; Figs. 14A to 14F are diagrans
showi ng el ectFﬁ&rﬁ%ISeﬁqQ%ﬁhmgfiﬂa oftr display diesisk dypvingewilidenpicituia tishti vskng
circuit having a shift register of the present invention is applied; Fig.
15 i s abifopgisieewt Sleguesegt aversionf act ure exanpl e of a shift register
according to the present invention; Fig. 16 is a top view showi ng a

manuf act ure examke of 188 Sk flapree ﬁ&ﬁm%%?&h@hf&ge%ﬂn?éd?% REGEE display,

invention; Fig. 17 is a sectional view show ng a ufacture exanp

shift eGics With a ASGRE BrOG: ﬁa@iﬁéﬁs}gﬂ g%??%r Afrff{eegllege%rt] {nyel [*?%ﬁ 18 L. @ circuit

di agr am showi ng t he 3fructure regi Ster acc BgPPE%he  present
i nvention; Fi 9 is acircuit diagramshow ng the structure of a shift
regi ster accg?%ilﬁgl SR WY %P(‘-f@%? "?ng?{%f% ﬁ:::ar%?la .OFQGL’if%r egister grerydieRde t
show ng & met hod of driving a shift register according to the

€ present mvention;

Fig. 16 is a top view showing a manufacture example of a shift register according to
Lo the present invention;

Fig. 17 is a sectional view showing a manufacture example of a shift register
according to the present invention;

Fig. 18 is a circuit diagram showing the structure of a shift register according to the
present invention;

Fig. 19 is a circuit diagram showing the structure of a shift register according to the
present invention;

Fig. 20 is a timing chart showing a method of driving a shift register according to the

present invention;

N

Fig. 21 is a circuit diagram showing the structure of a shift register according to the

present invention;

Fig. 22 is a circuit diagram showing the structure of a shift register according to the
present invention;

Fig. 23 is a circuit diagram showing the structure of a shift register according to the .
present invention;

Fig. 24 is a circuit diagram showing the structure of a shift registéf according to the

N
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present invention; Fig. 21 is a circuit diagram show ng the BEFQE@UQ@EOf a
shift register according to the present invention; Fig. 22 Is i ﬁit
di agram showi ng the structure of a shift register according.to the present
invention; Fig. 23 is a circuit diagramshowi ng the structure of a shift
regi ster according to the present invention; Fig. 24 is a circuit di'agram
showing the structure of a shift register according to the 18 0 3 JAN 2006
present PRV TS Fig. 25 is a circuit diagram showing the structure of a
shift register according to the present invention; Figs. 26A and 26B are
di agrams sholiggt hé geud dingten sbbwinglihs suBitgre2d sttofscgsiphatcogiiapto vk t he
shift register according to the present invention, taken fromthe upper
sur f ac@resamdniigior8 shows waveforns in operating a shift register according
to the present invention at the frequency of 5 MHz. DETAI LED DESCRI PTI ON
OF THE PREFERRED2ENBEDLVENFSdiakRIRAHbWEIM thd kard RlithGatTre agram which is
equi valent to the circuit diagramof Fig. 4 as an exanple of prior art, is.
used to descrd: L ft.reqli ste i 0. Enbodi t 1 of the present
i nventi on. |§§%??§%f®%g&%€n ﬁ%@lé&ﬁﬁqﬁﬁgéﬂg?ﬁfﬁEBFgﬁigf@eégﬁ%P%H“ﬁ9l?%e
sane r%h%ﬁ?ﬁ%§ﬂ1%¥ﬁb°|s and ﬁxplanations thereof are omtted. The shift

the

register o ep gg%%{rfa]cw tion receives a start pulse SP and cl ock pul se

Fig.28 shows waveforms in operating a shift register according to the present

invention at the frequency of 5 MHz.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment 1]

A circuit diagram, which is equivalent to the circuit diagram of Fig. 4 as an example
of prior art, is ﬁsed to describe a shift register according to Embodiment 1 of the present
invention. Identical components with those in Fig, 4 are denoted by the same reference
symbols and explanations thereof are omitted.

The shift register of the present invention receives a start pulse SP and clock pulse

~ CK with a smaller amplitude voltage than power supply voltage (corresponding to a electric

potential difference between a high power supply electric plotentiai Vdd and a low power
supply electric potential Vss) of the shift register.

Here, each stage of the shift register has a first clocked inverter and a second clocked
inyerter. The second clocked inverter CKINV?2 has p-channel TFTs 502a and 502b and their
gate width is set to 1/2 or more of the gate width of p-channel TFTs 501a and 501b of the first

clocked inverter.

The gate width of a TFT here refers to a length of a gate clectrode portion, that -

A
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CKwith a smaller anplitude voltage than power supply vol tagm?3
(corresponding to a electric potential difference between a gfﬁ?tb(ﬂi%
supply electric potential Vvdd and a | ow power supply electric potenti al
Vss) of the shift register. Here, each stage of the shift register has a
first clocked inverter and a second clocked inverter. The second cl ocked

i nvertey NV2 has p-channel, TETs 50 and 502b and their gate width is

set t oe01VF %Sra rfcor?lgo%cﬁmfoﬁé%‘éet léiy%iggttﬁe ﬁ%’dggli‘l%\ﬁ’ﬁﬁ%q“%@ﬁ dyeqiETRdhS PRI t he

first | ocked_inverter. The gate width of a TFT here refers to a | ength of

a gat e BICEEPR BHEATHE | dngate Wé‘gthl\@ ip descingd pibeeiseact apEiza. YehpedAdBct Ar

active layer of the TFT, in the perpendicular direction to the noving

di r ect isepii@ml gigvy fakes alongght dinviagt’nof\Wigs 266 soredpeddwid Rig: @6Br eeaoted Hyi gs.

26A and 26B. A sectional view taken along the line a-a' of Fig. 26A

cor r es [300@sis tacsubbigate 26 abemalLidgbyirfadd005sa demitbali@dCadtivt ha@h, Bosulati ng

surface; 3005, a sem conductor active |ayer; 3004, a gate electrode; and

3001, aa@RbRchdEylaad 3001 f4 i Aol idGtdu¥er

r egi one 30059 and “3002b whuh% 1§ﬁ%§§?ﬁﬁgsd§%ﬁn}lg§@g§f 6‘%{3@15‘?%0%9(%?%“

regi on,..a fon: 30 h e Wdth is indicat by Win
0 O 2ePRe B AR 0 S 3PP Y0 D0l B B

t he draw ngs. st age the regrs nposed

cl ocked,ipvert er a.second . cl ocked inverter. The second cl ocked
invertgcrh el redion . | e i EHH‘%%%%&B&PI}tﬂi‘&idrama%%e width is set to
1/2 or nore he gate wi dth of n-channel TFTs 501c and 501d of the first
cl ocked i nverltash SteROtdG PluHtregisishds eqmpsrsed o a dvidrleqkse kekrichved esecaid NV2
in the circuit of each stage is enhanced in this way. Wth the enhanced
{ cur r entcledkpd dntayter.t hEhe sgcondtleckad invertirdns inathangdhi s fORe nnd 3PP ynd ket ri ¢
potential Vdd) output fromthe second clocked inverter CKINV2 can reduce
f 1 uct uagateowidtimisouet put/2 @k @rtre bEthp@hentidal oSBckii@el DF I3k ceut 5end obfhe first
n- channel TFTs of

clocked inverter.

g,

The current capacity of a second clocked inverter CKINV2 in the circuit of each
stage is enhanced in this way. With the enhanced current capacity, the “Hi” electric potential
(high power supply electric potential Vdd) output from the second clocked inverter CKINV2
can reduce fluctuation in output electric potential SB due to leak current of n-channel TFTs of
a first clocked inverter CKINV1 in a shift register that receives a start pulse SP and clock

- pulse CK with a smaller amplitude voltage than the power supply voltage of the shift register.

~

In the same manner as above, the “Lo” electric potential (low power supply electric
potential Vss) output from the second clocked inverter CKINV2l,can reduce fluctuation in
output electric potential SB due to leak current of p-channel TFTs of a first clocked inverter
CKINV1.

The operation of the shift register structured as above is described with reference to a
timing chart of Fig. 3. Broken lines indicate fluctuation in output electric potential SB due

to leak current. In Fig. 3, a broken line 301n shows fluctuation in output electric potential
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a first clocked inverter CKINV1 in a shift register that ﬂaaﬂf@@ﬁﬂ@ start
pul se SP and clock pulse CK with a snmaller anplitude voltage than the -
power supply voltage of the shift register. In the sane manner as above,
the "Lo" electric potential (low power supply electric potential Vss)
output fromthe second cl ocked inverter CKINV2.can reduce fluctuation in
OUtDUtéﬁgﬁﬁﬁéic %gtentia SB due to leak current of p-channel TFTs of a
first P psrquaient gy Ngibropgl noghanesl 161 $01e wed SBid of the girsstadacked
structured as_above is described with reference to a timng chart of Fig.
3. Br oR&yerier RESINId et e fseemmdusitgeon A brakendire 3lpcthoive fhatenibh dh oGBuue
to leak current. In Fig. 3, a broken line 301ln shows fluctuation in output

el ect r ietecpot putental SBO2 @ud ta Rbk 20Q6ntIBwWingdugoligh h-LRdneUTEENS( ful 20 50ab tpr ough
n-channel TFTs 501c and 501d of the first clocked inverter CKINV12 of the

second tisd Bgeclobkdarink fer KIS0 2R $raWs o d éf%euati on in output electric
potential SB 2 due to | eak current flow ng tThrough p-channel TFTs 50l1a and

501b of thedJ c i e f e second,stage. B

i ncreasi ng tﬁ%’ggﬁ%ﬁﬁﬁdgﬁq%#géﬁgﬁhﬁ%§F5¥¥%§2“€$ ?%Qws%%gﬁ%(%(%ggéﬁv?' erter
CKI Nv2, Luctuation ln is. made.snmaller than the fluctuation 401n of
e oo CRIRRL ChRabR il it e B 8G Thi 6 vl Pl Todn lohe Slp ol HecteRanpl o
of prior art in Fig. 6. Also, by increasing the gate w dth of -
n- cﬁan r?BFenﬁ*ﬁ@&fmgl%WQ t%@%ﬁ“’-’é‘?%@ﬁ@@ %Wé}ctcgrpfiom%lt Wr?ifhléigf .uct uati on 301p

is made snaller than the fluctuation 401p of the output electric potential
SB 2 due toAlfe Dydakeating dwtgatf widilke ob rahpire! 3F Tpof tre sacendstioskediinvdriey. 6.
According to the above structure, fluctuation in output voltage due to |eak
{ cur r entCRINVZ, lilge fluatsdtionl 304 kédmiady ermhifsr thanthb€luteieed) ] pAs (Bhowpud fledttig. 4

of the exanple of prior art, the p-channel TFT 50l1a and p-channel TFT

501b ofpoteheialf SB S due) 0 Glieeldatt BRI BF tHex 8RB otrRBLa@thd WAL 4, register can
switch their
According to the above structure, fluctuation in output voltage due to leak current of
the first clocked inverter can be reduced.
As shown in Fig.4 of the example of prior art, the p-channel TFT 501a and p-channel
TFT 501b of the first clocked inverter in each stage of the shift register can switch their
positions. The p-channel TFT 501a has a gate electrode to which a clock pulse CK or an
inverted clock pulse CKB is inputted. The p-channel TFT 501b has a gate clectrode that
( _t serves as the input terminal of the first clocked inverter.
| What exactly switching of positions of the above two TFTs means is defined here.
For example, a first structure has a TFT'1 and a TFT2 and a second structure is obtained by
switching positions of the TFT1 and the TFT2. Signals inputted to respective gate
electrodes of the TFT1 and TFT2 in the second structure are the same as those in the first
structure. In the second structure, wiring is conducted so that a source electrode of the TFT1

has an electric connection relation which is identical with an electric connection relation of a

source electrode of the TFT2 of the first structure, a source electrode of the TFT2 has an
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positions. The p-channel TFT 50la has a gate el ectrode to whi ch a cl ock
pulse CK or an inverted clock pulse CKB is inputted. The p- J@ k‘f@
501b has a gate electrode that serves as the input termnal of t st
cl ocked inverter. Wat exactly switching of positions of the above two TFTs
neans is defined here. For exanple, a first structure has a TFT1 and a

TFT2 a nd str ture | ai.n y w tching positions of the TFT1
Tnd t neds BERNE FtS h"b’u‘%’?‘&ﬁ Bl S welEe Comteben nr  ssrcrrTL
and TFT2 in th eglg,%ﬂ ruc{“t;re are the sane as those in the first

st ruct UFETOMR h@ t Shrectutg @i ¢iain deeedd it e W it hest am ekstrice

el ectrode of the TFT1 has an electric connection relation which is

i dent i CPNNGEHOR ralgtion sdioh idewmahwithianrelectliatinnactafm alatisnof ¢ drah eletirodecdf

the TFT2 of the first structure, a source electrode of the TFT2 has an 21 0
3 JAN 2868 TdRedtthe ¢irgonmentd, and medraini dectide Off the TRER Mhi 6@lclovirtdcineglget ri c
connection relation of a source electrode of the TFT1 of the first

st ruct uektion vifiah Ns el@6ELIONR Qf, él@@irla— Roand¥@Sn AB1BbE Ok Ml Grai £ OR (?&e' 8p the
relation which identical with an electric connection relation of a dra

el ect r opterobs tht bgst lRl&uRf the first structure, and a drain el ectrode of thé
TFT2 has an el ectrl c connection relation which is identical with an

el ectric conn ati in ele of the. TFT1 of .the first
structure. AI’?(% t(tl)1 %‘agﬂ%{oﬁ};&ogq@ﬁ%ﬁﬁ&hmfh%gmﬁ&f thephrsk ghpek élqvﬁ’éelfi r st
cl ocked_inve é [] can.switch their positions. The n-channel TFT 501d has a
gate eICéIBtSP”d{? gr RATEMNS, dIN§dkchapnpls EFEROAE ha aigairerleatdel o orbiplusdodBKB i s

inputted. The n-channel TFT 501c has a gate electrode that serves as the
{input tRsHss GKorom inhertdd eleek pulse K¥B iningntiet.. The 1t-bienselfEF Fsdhehans @hove,

the p-channel TFT 501a and p-channel TFT 50Lb of the second cl ocked

i nver t edledtiode deh sevege thé itphetesthinfat of ®gifisdt@tockedinsvitérch their positions.

The p-channel TFT 501a has a gate el ectrode to which a clock pulse CK or

an inverted dhagKs@Hé S@nner as above, the p-channel TFT 501a and p-channel TFT 501b of
the second clocked inverter in each stage of the shift register can switch their positions. The
p-charinel TFT 501a has a gate electrode to which a clock pulse CK or an inverted clock pulse
CKB is inputted. The p-channel TFT 501b has a gate electrode that serves as the input
terminal of the second clocked inverter. Also, the n-channel TFT 501d and n-channel TFT

501c of the second clocked inverter can swiich their positions. The n-channel TFT 501d has -

a gate electrode to which a clock pulse CK or an inverted clock pulse CKB is inputted. The

Y

n-channel TFT 501c has a gate electrode that serves as the input terminal of the second
clocked inverter.

In Fig, 4, the TFTs cohétituting the first clocked.inverter CKINV1, second clocked
inverter CKINV2, and inyerter INV of each stage of the shift register have a single gate
structure. However, the TFTSs are not limited thereto and may take a double gate structure or

a multi-gate structure with more than two gate electrodes.




CKB is inputted. The p-channel TFT 501b has a gate el ectrodgan@t ?ﬁé&\fes as
the input termnal of the second cl ocked inverter. Also t@‘i’u TFT
501d and n-channel TFT 501c of the second cl ocked inverter can switch
their positions. The n-channel TFT 501d has a gate electrode to which a
clock pulse CK or an inverted clock pulse CKB is inputted. The n-channel
" TFT 50 as.a%l%azae el ectrode that serves as the input termnal of the
second i"Averter. In Fig. 4, the TFTs constituting the first

cl ocked |nverter CKINVI, second clocked inverter CKINV2, and inverter [NV
of each stagelgf tHéasﬁFﬂPtﬂB@Fé@eﬂmﬁéVéh@W%ﬁh@ﬁ@mghw@cﬁs@rﬂm&u&gmwkbmever
the TFTs are not limted thereto and nay take a double gate structure or a
mul ti - gambodimenceur €omporentoefthishshift tragisigatiat elecidentidbs/ith2Ro® i3 AN 2g06

[ Enmbodinent 2] Fig. 1 is a circuit diagramwhich shows the structure of a

shi ft rdegbstidry thasantieadimenymBols GaopepiaRitfon@ therdtitarshthfifedr egi ster that are
identical with those in Fig. 4 are denoted by the sane reference synbols

and expl anat i'pssHifes80tr 8f ﬁl@%@eﬁ?ﬁlvegh%’ %Elfvteq %Qn'r§@£e 9p 355'%[0915( pﬁﬁ&t

i nvention receives a start pul'se SP an a ‘smal

anpl 1t udig ol Lage kR ANGIPONEE. SHAPIN r%o%&aﬁpgggogoﬁagg gqf}ge's% it oo

electr|c potent|a erence ween
potentl Vdd and .t | ow . power . s ly electrlc potential Vss) of th
W <adng bigh

shi ft %ﬁ“-%‘f Bo B e vl e ool LB Vo ke o ¢ er
Thi s enbodl ment reduces the | eak current by the follow ng structure. In
Fig. 1,POeTsuRHuskstric patantial ¥ss)iof thesikiét registene Flierabove coske thak gueenteaf a
CKINVI in the third stage that constitutes the shift register and in each

{ of the fiabdedidrnvesteagebhis ombbdintehi reducestiagleak Finecrn be hanfodotyidERsTuch@d. in
the k-th (k is a natural nunber equal to or larger than 3, and equal to or
smal | er than In)Figtlage nkchadendtiadidiyis Bddek o the first clocked inverter CKINV1 in the

third stage that constitutes the shift register and in each of the subsequent stages to the third

stage. The n-channel TFT 101 in the k-th (k is a natural number equal to or larger than 3,

and equal to or smaller than r) stage is denoted by 101_k.

A gate electrode of the n-channel TFT 101_k is connected to an output terminal of a
first clocked inverter CKINV1 k-2 of the (k-2)-th stage. A source electrode of the
n-channel TFT 101_k is connected to the low power supply electric potential Vss and a drain
clectrode thereof is connected to a source electrode of an n-channel TFT 501d_k of the first
clocked inverter CKINV1 k.

With the above structure, a signal SB_k-2 is inputted to the gate electrode of the
n-channel TFT 101_k in the first clocked inverter CKINV1_k of the k-th stage. When the
n-channel TFT 501d_k should be turned OFF, the signal SB_k-2 is “Lo” electric potential.

The “Lo” electric potential of the signal SB_k-2 is about the same level as the low power

supply electric potential Vss. Therefore, when the “Lo” electric potential of the signal

SB k-2 is inputted to the gate electrode of the n-channel TFT 501d_k, the n-channel TFT
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A gate el ectrode of the n-channel TFT 101k is connected to |
termnal of a first clocked inverter CKINV1-k-2 of the (k%?‘?@gggg%e A
source el ectrode of the n-channel TFT 101k is connected to the | ow power
supply electric potential Vss and a drain electrode thereof is connected
to a source electrode of an n-channel TFT 501d-k of the first clocked
inverter CKINVU. Wth the above structure, a signal SB-k-2 is inputted to
the gat¥®16lkebrarfer gptet tatagn (¢ lgatarselrcERDLBEA K ) roftdbeut D rétne ivakes OFper t er
CKINVI -k of the k-th stage. Wen the n-channel TFT 501d-k should be turned
OFF, t heitlghgrfail. SB K@ wag, thedtalekeetiti of pohait] IFTs IS "h8!dc8li8 GhE iffst
potential of the signal SB-k-2 is about the sane | evel as the | ow power

suppl y dbcket inerepCRINNVAl k ¥Bfhe kIiMQELEQS@uieWen the "Lo" el ectric potential
of the signal SB-k-2 isinputted to the gate el ectrode of the n-channe |

TF 501d k, t . Ty 01ld k obtains a gate

vol tage (a ga?g'-gggap?g&goéﬁl%g% ({%@g @F%E%Q%g%%\gffgﬁd?l s turned OFF wi thout
fail. In thi t he |.eak, current of n-channel . TFTs can be avoided in the
first cl ockzrc}]\,(y‘?%\l/cet'r}%q@fl B _S.Pﬁqo‘%f 41%2"-‘ qrked dgerter plelbedisstrtage dug o 4
timng %%?rﬁ{ for driving the shift register of Fig. 1. The fluctuation in
out put "&BCRXSRIECRRIS DGtk PrPlEK HR Pavarlssr SBis inpettéd insthe gnanger shoovit ¢ tiehe

| eak current is not a problemif a start. pulse SPis inputted in the manner
shown ithnipgehanti nmefhehwerds, inrthe find rdowksddinyerter dfiee fifst sthgd ook Bdctuawgy ner  of
the first stage, the fluctuation in output SB 1 of the first cl ocked

i nvert ewtpft S 6f tist fist apekdumveaert betheemlkt Spd 8¢ td sheN@hk @urritoR! M, f
the output SB 1 of the first clocked inverter INVI | of the first stage

is a_ greblah Whhaionge BB iIryemhb ime: S1B8eROMEkdY ey LPpwt & rg oul se
SP. Thgj out put SBEZQ%f the first clocked innéﬂéérrt%gi%fvbf gﬁ@eéc%%g Sgd gglédi S

f1 uct ualegl Binko by 4Rk AR SHEFEE i Ohpllig: GhRGHH3RY. the structure of

P

t hi s enbodi ment 1 s’ capa

The output SB_2 of the first clocked inverter of the second stage is fluctuated due to
th_e. leak current. On the other 'hand, the structure of this embodiment is capable of
preventing the outputs SB of the first clocked inverters in the third stage and its subsequent
stages from being fluctuated due to the leak current of n-channel TFTs. Accordingly,
outputs of the third stage and its subsequent stages are regarded as the legitimate outputs of

the shift register.

As described above, by adding the n-channel TFT 101 to the first clocked inverter -

™

CKINV1 in the third stage and each of its subsequent stages, the leak current is prevented and
the shift register can operate normally.

Now, a different type of shift register is described with reference to Fig. 12. This
shift register outputs a signal obtained from NAND operation of output signals S of adjacent
stages. Qutputs S of the respective stages are electric potentials of those shown in Fig. 1.
Components of this shift register that are identical with those in Fig. 1 are denoted by the
same reference symbols and explanations thereof are omitted.

KW
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preventing the outputs SB of the first clocked inverters inﬂ@hs

2k st age
and its subsequent stages from being fluctuated due to the Ieaﬂﬂc@%gent of

n-channel TFTs. Accordingly, outputs of the third stage and it
stages are regarded as the legitimate outputs of the shift reg
descri bed above, by adding the n-channel TFT 101 to the first c

S subsequent
ister. As

| ocked

st ages, the

i CKLAVL i the .third d,. £ b :
ok current 1 THEBHHE b et SERESEIRY a7 chbreinian opERKTol AbiaITY.

Now, a differenﬂpééfe of shift register is described with reference to Fig.

12. Thiee dygstp

out put signals S of adjacent stages. Qutputs S of the respecti

aktGUFreplus it ¢ Broblegn i 2 sittaiulisdSE isompNapdDiosrmemn of

ve stages

are el 6BeWhdnphe entingkckarbf Altosehshowntiun SH §. oflthe fitstngocledtisvatertdfi theshi f t

register that are identical with those in Fig. 1 are denoted by

the same

r ef er eneendysthgd sluandice xleanatliconskt bareof trr guaiitdnedoes24o0imerdad w6 The

fluctuation in output SB 1 of the first clocked inverter CKINVI

-1 of the

first optadsn d¥ehd ehittheglRAKineH I §RMal iobifiRdd ﬁoﬁrpﬂm%r?ﬁ%r?Bﬁfﬁe Subss SP
ug

is inputted in the mannér shown ih the timng chart.

t he out put

5.2, 05, AR’ nok L BRKHL LDNGTLeho LA o PEORRALE 0] Lok FRgfNS, 0

the | eak current, at1 on®does oper

2t fonef the

21 anfSh gl R4t L S0 St RN gt e Souingisoih Shibse

SMPL By addin the n-channel TFT 101 to the first clocked inv

erter CKINVI

in t he SEPRCAETE stages Srdedaemrest isinrevenindiad dlreshift seeigjercan pperafeargkmaliyr ent i s

prevented and the shift register can operate, normally. Note th
{ p-channel TFNdtothasy ey eewimehanne TEEKoc prevemtingothetlbak purcinamfighe
fail is added in this enbodi nent. Generally, n-channel TFTs hav

at, no new
pIdEinndit hout
e better

char acflgfli stithost fdihis pddédiaimehis Thdlsodimagt. t iGRhedfay,en-chinres TIMROKAW@Nbetted

ensure prevention of |eak _ _
characteristics than p-channel TFTS, and therefore, it is important to ensure preventi

current of n-channel TFT in particular. Accordingly, the above structure for preve
current is very effective.

In the first and second stages of the shift register of this embodiment, the

on of leak

nting leak

p-channel

Ny

TFTs 501a and 501b of the first clocked inverter CKINV1 thereof can switch their positions.
To elaborate, one structure that can be employed sets, as a p-channel TFT 501a, a TFT that
has a source electrode connected to the high power supply electric pote.ntial Vdd, as shown in
Figs. 1 and 12. In this case, the p-channel TFT 501a is serially conneéted tb a b-channel
TFT 501b in this order and a drain electrode of the p-channel TFT 501b serves as the output
terminal of the first clocked inverter CKINV1. Another structure that can be employed sets,
as a p-channel TFT 501b, a TFT that has a source elecirode connected to the high power
supply electric potential Vdd. In this case, the p-channel TFT 501b is serially connected to a
p-channel TFT 5701a in this order and a drain eleétrode of .the p-channel TET 501a serves as

the output terminal of the first clocked inverter CKINV1.

I
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current of n-channel TFT in particular. Accordingly, the above structure
for preventing leak current is very effective. In the fidb w\g ond
stages of the. shift register of this enbodi nent, the p-chann s 501a
and 501b of the first clocked inverter CKINVI thereof can switch their
positions. To el aborate, one structure that can be enployed sets, as a

p- channel TFT Sgla a TFT that. has a source el ectrode connected to the

hi gh power supbhes Beeacmentionsaiia the phpvevditre as BHoweys i pRcyg-changndlHES. | n
this case, the p-channel TFT 501a is serially connected to a p-channel TFT
501b i mQlaiagd §PHein tadirst dockicd imlceict EEANVAf fiheadh-cEhantve) waFsToGHAtensaLy es
as the output termnal of the first clocked inverter CKINV1. Another

st r uct ur-ehdnhalt TEBNSOR enploMechnSetitch thais pasibiofdlarmetladdrdied8ddstnatdik khihat .
has a source el ectrode connected to the -high power supp1y el ectric

pot ent i cah b¥adehpldyedisBisSascaASE chddel PEE RN 6! Tﬁfh?%be}o%r&eélé OLd¥ c&gdl»,’a%%t ed

to a p-channel TFT 501a in this order and drain ectro

vor tap BN S 5P e puaid ﬁ%!ﬁ%%@ﬁwgm Sl gelr%f 608! Oithor o

are two t nnel TF 501 e first clocked
i nverter% W?ﬁﬁg}i&f{“ Y Feraee aan, ﬁ%ﬁg% Cmt lgc,oﬁ‘:%ﬁ{r‘i’éfi g

501d a% é gq_g switch their posi t| ons To el aborate one structure that -
can be BI04 ofithegr-change! BRI 50 Lhseaves|as frerowpuigerminglrof thoHest plosked wyertee
el ectrode connected to the | ow power supply electric potential Vss, as
shown i@KEYYE. Anethar gtpuctym thdfi @ndms@nployrel sats, channethafigdl SETS0s, s @FTal | y
connected to the n-channel TFT.501c in this order and a drain el ectrode of

{the n- dharinela sbhiceS0dtrogde cumsecasl tbhke i poket fppiynabetot pbleaufli val asd aeked
inverter CKINVI. Another structure that can be enpl oyed sets, as an

n- channethahhdl PR §01&is kedall§ Fsnehas iR UEanal Bet 5@&?11199@%@&%%1%%&1#19 | ow
power supply electric potential Vss, and th n-channel TFT 501c is

e
serial |y 4RRPeE k- I:lﬁmtng'lel“ﬁl“ g@qu&%esTaF TheSQ&But‘ PrehihSof R IR st %ﬂ:gk@d gdraln
CKINV1.

In the first stage circuit and the second stage circuit,. similarly to the first clocked
inverter CKINV1, the p-channel TFTs 501a and 501b of the second clocked inverter CKINV?2
can switch their positions. The n-channel TFTs 501d and 501c of the second clocked
inverter CKINV2 can also switch their positions,

In the third stage circuit of the shift register in this embodiment and the circuit in

.wr-\‘-

each of the subsequent stages to the third stage, the p-channel TFTs 501a and 501b of the first
clocked inverter CKINV1 thereof can switch their positions. To elaborate, one structure that
can be employed sets, as a p-channel TFT 501a, a TFT that has a source electrode connected
to the high power supply electric potential Vdd, as shown in Figs. 1 and 12. In this case, the
p-channel TFT 501a is serially connected to a p-channel TFT 501b in this order and a drain
electrode of the p-channel TFT 501b serves as the output terminal of the first clocked inverter

CKINV1.  Another structure that can be employed sets, as a p-channel TFT 501b, a TFT that
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el ectrode of the n-channel TFT 501d serves as the output ter@iam of the
first clocked inverter CKINV 1. In the first stage circuit "W héli§econd
stage circuit, simlarly to the first clocked inverter CKINVl, the
p-channel TFTs 501a and 501b of the second clocked inverter CKINV2Z can
switch their positions. The n-channel TFTs 501d and 501c of the second
clockeg\ inverter CKINV2 can also switch their positions. In the third
stage 13 AUSQUIGH clepErdensanesiadite ther high Rowves sepplydlertie patsatialnéddi rlouthis i n
each of the subsequent stages to the third stage, the p-channel TFTs 501la
and 50185%flhg prehuinel tTFTcﬁ(BgR%@Briaﬂv eptrgctd@dioNMVb-chdnac EOFT Sl iha Bwihtsodrdethaidr
positions. To el aborate, one structure that can be enployed sets, as a

p- chanredraifFle8aitia, of ahcTpEhimal ThEAS(da Sawes es Bleettguoda el Re tleefikst Elockdie

hi gh power supply electric potential VvVdd, as shown in Figs. 1 and 12. In

t hi s cdsesrter i INDFIchannel TFT 50l1a is serially connected to a p-channel TFT
501b in this order and a drain electrode of the p-channel TFT 501b serves

as the out putad grdmhaal mehudhRa C}Eitflétdb&\/le(,)ﬁlﬁ&%g_a%;fﬂ%?(g m&ﬁ-ﬁﬂ?ﬁlgg{%":@ﬂ%& fELFESat 26

structure that can be enployed sets, as a p annel

0 3 JA qur ce .el.ectrode teq to,the high power suppl

el ectr :%éﬁ g%ﬁ %%@ ?%?n @83‘.“’% %{O%kﬁﬁén"e&&%@gim- p(j% N Ith"*’l'i:‘%O g}é%o{glagegﬁ?% ly
connected to -chanrnel TFT 501a in this order_ and a drain el ectrode of
the p- dhg‘?ﬂﬁleﬂa‘%ﬁ“ﬁs Q@lgsé%ﬁﬁéé%ég PR EWHER BT pRsitiAnsal Toelabpeis opg sirefigeked
inverter CKINV1 . As has been nentioned in the above, there are two ways to
pl ace ph#heainks cmpleyeds@in aamh Ghbntech T 101.r s (T dekdds ianscarceesleCrpddVL .
In each of the two ways of placenent, n-channel TFTs 101, 501d, and 501c

{can swidochedidrbiorthpbsi pbwassupply @tabopateatialoves, &t shoehun Figst hahd ¢2n bethis
‘enpl oyed sets, as an n-channel TFT 101, a TFT that has a source el ectrode

connecteagk, tthe hithah@n TIOWE01 SURlally @begdcid CtoPRtRAnt BT FYS 5018 8nd BV i 0s.
1 and 12. In this

order and a drain electrode of the n-channel TFT 501c¢ serves as the output terminal of the
first clocked inverter CKINV1. Another structure that can be employed sets, as an n-channel
TFT 101, a TFT that has a source electrode connected to the low power supply electric
potential Vss. In this case, the n-channel TFT 101 is serially connected to n-channel TFTs
501c and 501d in this order and a drain electrode of the n-channel TET 501d serves as the
output terminal of the first clocked inverter CKINV1. Still another structure that can be
employed sets, as an n-channe! TFT 501d, a TFT that has a source electrode connected to thé
low power supply electric potential Vss. In this case, the n-channel TFT 501d is serially |
connected to n-channel TFTs 101 and 501c in this order and a drain electrode of the n-channel
TFT 501c serves as the output terminal of the first clocked inverter CKINV1. Yet still
another structure that can be employed sets, as an n-channel TFT 501c, a TFT that has a
source electrode connected to the low power supply electric potential Vss, In this Case, the

n-channel TFT 501c is serially connected to n-channel TFTs 101 and 501d in this order and a

drain electrode of the n-channel TFT 501d serves as the 'output terminal of the first clocked

ey
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~case, the n-channel TFT 101 is serially connected to n-channel TFTs 501d
and 501c in this order and a drain electrode of the n-channglil§$%%@ﬁf
serves as the output termnal of the first clocked inverter :

Anot her structure that can be enpl oyed sets, as an n-channel TFT 101, a

- TFT t hat has a source el ectrode connected to the | ow power supply electric
pot enti.al ? IN@’ \% qgl the n-channel TFT 101 is serially connected to
n- chani& THEFEINGG 1 ¢ Ehiflbprigingrsirpniuee Babean berrnplowsdaet: & acebawebf Fhe

n- channel TFT 501d serves as the output terminal of the first cl ocked

i nver t ef 1 WA thatthap 2 sapseslactriets geanseisdith dhe loanpdyesr sepply ojestricpeisptids an
n-channel TFT 501d, a TFT that has a source el ectrode connected to the | ow
power s{pspl In dlisegise,i the pethemidl AIFN\EXJ it Reddiiysconaseed tohecimabidNFEl SO knd01d
is serially connected to n-channel TFTs 101 and 501c in this order and a
drai n dbedt riaslerdef afde drvig Biao&le oftiid n2Basnes eFTED1a8rvchas tetdyiut t@tdhnal of
the first clocked inverter CKINV1I . Yet still another structure that can

e CTPloBRANACL R AP Al CRAC0P! TEINA0MoA sEERu LAl DASAmSOU FS (-

el ectrode connected to the | ow power sup electric potentl

case, n TEL 5 connect.ed to n n TETs 101
ond 50 Ta i PEEAEEET S ch i PP 84 A colreEHATHOE HabecR AR Soperielirg
serves as th ut t rmnal of the first clocked 27 0 3 JAN 2096 inverter
CKI NV SUPRYE © gecgf A o&féq"%ﬁ?f'?écfthédl ?hfmpﬂe’f%éﬁb%mer@ubﬁ?wéreéctpr. c
potential Vss. In th| s case, the n-channel TFT501d is serially connected
to n-endwaes THETOGand KHdin hotorder el & deielelectpde of teai-phashdcTFEdE1 of

the n-channel TFT 101 serves as the output terminal of the first clocked
{i nver t serveKa\ie outpvietermirial bf dmdirftelocked irterteeCKINdY1can be enpl oyed set s,
as an n-channe | TFT 501c, a TFT that has a source el ectrode connected to

the | ow poverSimsiupply thelseesd dlogledantdradr QISBIV2 InthkHirst LS8 séddadRrpBannel
TFT 501c is serially connected to n-channel TFTs 501d and 101 in this

order aisly sl TF 8614 ALEsOIy S sLonllanield IRl dOAKINIRR TAhidR AU PU!
t erm nal of the first clocked inverter
or each of its subsequent stages can switch their positions. The n-channel TFTs 501d and
501¢ of the second clocked inverter CKINV2 can also switch their positions.
In Figs. 1 and 12, the TFTs constituting the first clocked inverter CKINVl, second
clocked inverter CKINV2, and inverter INV of each stage of the shift register have a single
gate structure. However, the TFIs are not limited thereto and may take a double gate

structure or a multi-gate structure with more than two gate electrodes.

This embodiment may be combined freely with Embodiment 1.

[Embodiment 3]

This embodiment describes a shift register structured differently from Embodiment 2
illustrated in Fig. 1. The description will be given with reference to Fig. 8. In Fig. 8,
identical components with those in Fig. 1 are denoted by thé same reference symbols and

explanations thereof will be omitted.
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Simla TFTs 501a and 501b of the second clocked inverter CKINV2 in the

third stage or each of its subsequent stages can switch theiﬂggﬁ%;&j&%s.
The n-channel TFTs 501d and 501c of the second cl ocked inverte IR can

al so switch their positions. In Figs. 1 and 12, the TFTs constituting the
first clocked inverter CKINV1, second clocked inverter CKINV2 , and
inverter | NV, of afch stage, of the shift register have a single gate
structure. \Fgf I rggigler qu%§ PAFSSTHBIVCREGH Keediveshe plattpudssdS irayd clakke palsdoubl e
gate structure or a nulti-gate structure with nore than two gate

el ect r &degvithrpissnadab eaiiphile ywoipgh hapotitbi posr Sugsl wowh g (doregsbindriat tolthe

[ Embodi ment 3] This enbodi nent describes a shift register structured

di f f er ekecinjc potentiaEdtitidémertieteeni the biphrpaied sighlyt@etrié pokRBalteSE fih DtHc QWi | |
be given with reference to Fig. 8. 1In Fig. 8 identical conponents wth

t hose ipawkt gu aeered ®rll Dystdrens e ) nati ons
thereofp w | | pg(];y or?‘i trt gg@ ~8 0 ga) JAM gg%ééﬁ'%glr sW?td%%{g%?‘lsu?%fygﬁk?E'g%%rogsent

i nvent i,ORdi Q8RS iRegbAr t I d K u}s, CK with a | | er
anpl i t ude Vol t age %lﬁgn I?henggV\egI?D Oggnﬁgﬂyre@g%%atg% eélgr(r:”er%eﬂﬁnnbdi i ?‘gﬁ(f‘ﬁlé‘g
el ectrig ag}tenti al difference between the high power supply electric

pot ent i al“vdd and the | ow power supply electric potential Vss) of the

shift reqgi st?r ,ég‘TI'ge above causes a | eak current of a first clocked
inverter. Thi® Fimotiermerhanpeldlicesot wadedie the firs slocksd invexterfFKINWA frgthe
structure. In Fig. 8, the n-channel TFT 101 is added to the first cl ocked
i nvert 62CO0R| NXALE §hat constituiesc thedshiftt aggistehand dorsdt dfitiessubbeushi fthedsewi sicer
and in each of the subsequent stages to the second stage. The n-channel

{ TFT 10%edondtsteek - trhe (pkchagnel TET W0Rln Menber (eBURhathAl Aimbay 88k td BAMgr and

equal to or smaller than r) stage is denoted by 101-Kk.
than 2, and equal to or smaller than r) stage is denoted by 101_k.

A gate electrode of the n-channel TFT 101_k is connected to an output terminal of
the first clocked inverter CKINV1_k-2 of the (k-2)-th stage. A source electrode of the
n-channel TFT 101_k is connected to the low power supply electric potential Vss and a drain
electrode thereof is connected to a source electrode of the n-channel TET 501d_k of the first
clocked inverter CKINV1_k.

A source electrode of an n-channel TFT 101 2 added to the second stage is

( connected to the low power supply electric potential Vss and a drain electrode thereof is
connected to a source electrode of a first n-channel TFT 501d_2 of a first clocked inverter
CKINV1_2.

In Fig. 8, the output of an inverter INV_1 of the fjrét stage is inputted to a gate
electrode of the n-channel TFT 101_2 of the second stage through a delay circuit 110. The
delay circuit 110 is composed of a plurality of inverter circuits connected longitudinally.
However; the present invention is not limited thereto and a circuit with any known structure

can be used freely as the delay circuit 110.



A gate el ectrode of the n-channel TFT 101k is connected to af§ li#ﬁ}lt, '
termnal of the first clocked inverter CKINVI-k-2 of the (k-Z‘?- e §"§%e. A
source el ectrode of the n-channel TFT 101k is connected to the | ow power
supply electric potential Vss and a drain electrode thereof is connected
to a source electrode of the n-channel TFT 50ld-k of the first clocked

inverter CKI Ny C trode of an n-channel TFT 1012 added to the
second stage i gh tl(e:éo%ﬁée{{(:atSgw%{uo&t%‘glgp%v?bﬁ%%cpb%Egg’l‘/?get%@flmu&%pl)togﬁ?? alrstys s
and a drain.electro t her eof | connected to a source el ectrode of a
first ﬁiaéﬁiﬂwequ%ufrﬂ%‘?hwaaeroﬂ\*\h Pf@ﬁ‘ fuplottingsd 15 inpattedkio thegpelegrodelaf Fi g.
8, the output of an inverter INV-1 of the first stage is inputted to a
gate éheeihare!l dit'Ti HEl_3-iarbnflest clorked imetter GKINNG_2 ef ondsesbadstaghimdiggh a
delay circuit 110. The delay circuit 110 is conposed of a plurality of

i nver t éhe sichewriel SFdoRNe bt edntdOFFt udhaaighyl is ifaued afer bdigg BEIRSRNbY hAWANt i ON
is not limted thereto and a circuit with any known structure can be used

freely hakf 4 kecldelfaloqd pelde.t THDlcak Tubredt SAN-ZARE1 WiR heua f%‘é@m%? réﬁ&%w e,
a signal obtained by delaying the output S-1 of the first tage (the

out put Rfwih P hBYRE Rk ivir cki}xg\{i['il %ﬁtpgg@ogﬁ& se'tag% {:iocli'tt.ted to the gate

el ectrode o the n-channel TFT I'rs ed i nverter

CKI NVI -2 of t c S when th : nel TFT is ta be turned OFF.
The signal i STIVPl |% Eet @g%mé% %gﬁh%gicr%mb%lerﬁem GBIEEY hAPer %g%iﬁ%lwg“%‘f arg| ock
pul se. TP | eak cErreHﬁwgiﬁE n- cgginnel TETs i s thus prevented from flow ng
in t he P FSS1gRa) eRia e AYINECRP QUPt 811 Phéhesiarytfa INMVadeof che Eist staggThs gate
el ectrode of the n-channel TFT 1012 can receive other signals which are
{not t h@bQdiRHIa eisteapimderkuulstel &pr axprmple, psigprlobBineddfy inhetingther gadarityNg- 1 of

the first stage by about half a cycle of clock pulse. For exanple, a signal
obt ai néle byipiingBrt phthetfiret gotledi ityerodr CKINV1_1 of the first stage and then delaying

may be input.

A signal inputted to the gate electrode of the n-channel TFT 101 _2 is not limited to
the above signals as long as the n-channel TFT 101_2 is tumc;d OFF when the leak current of
n-channel TFTs causes a problem, and as long as the n-channe] TFT 101 2 is turned ON
when the n-channel TFTs 501c and 501d of the second stage are both to be turned ON.

In the first clocked inverter of the k-th (k = 3 or larger) stage circuit, the n-channel
TFT 101_k is turned OFF by inputting a signal SB_k-2 to the gate electrode of the n-channel
TFT 101 _k when the n-channel TFT 501d_X is to be turned OFF. The-leak current of
n-channel TFTs is thus.prevented from flowing in the first clocked inverter CKINV1 k of the
k-th stage circuit. |

The fluctuation in output SB_1 of the first clocked inverter of the first stage due to
the leak current is not a problem if a start pulse SP is inputted in the manner shown in the
timing chart. In other words, in the first clocked inverter of the first stage, the fluctuation in

output SB_1 of the first clocked inverter of the first stage due to the leak current is not a
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the output SB 1 of the first clocked inverter CKINVJ-1 of theﬂai JAN 2H8ge
and then delaying nay be input. A signal inputted to the gate el ectrode of
the n-channel TFT 1012 is not |limted to the above signals as |ong as the
n-channel TFT 1012 is turned OFF when the | eak current of n-channel TFTs
causes a problem and as long as the n-channel TFT 1012 is turned ON when

the n-c | ..TETs 501c 1d_of the second stage are both to be turned
ON. In &%@Qﬁ s hec?ug'?:l&e%gﬁ%E?}leeprsbP}qcﬁ%d ROYCH e QQ%(Y lof qfdhgdiryt Segegis a
circuit,. taZe n-channel TFT 101k is turned OFF by inputting a signal SB-k-2
to the Y&ia obiadrad hydavesting the nelariianh e inmREd 50TkpwissiP. t he n- channel TFT
501d-k is to be turned OFF. The |eak current of n-channel TFTs is thus
prevent ed frohhdrbiowmy addingitbe hiiahatnet MHFAKEN tonkefitse elotkdd\NWhederafKiNpe k-t h
stage circuit. The fluctuation in output SB 1 of the first clocked inverter

of the thersstondtstege dtdesatlo of itheutseqbent Wap &N thel 18a108rrdht Y QI &M £ t
pulse SP is inputted in the manne?d%show% in thaé trirn‘i nglg?:hart. Dldﬁthgtsﬁgk

wor ds, jeBistdi@art bg@ﬁteqﬂo%gl@}g inverter of the first stage, the fluctuation in
output SB-1 of the first clocked inverter of the first stage due to the

| eak current j . J 200 robl.emif the output., SB i of the |
first cl ockedA ﬁlé\}géqgfr&%ﬁ%%e_$%&f6gﬂ EgpaFFC?rgfngst?ékﬂjéeFlgoér‘Peé‘f tﬁﬁchrH’Sfié(Yled by
inverti t he polarity. of e i ted start pulse SP. Therefore, by addin

the n- REAHEE 4 flf&’c?%y%“@ﬁ%ls-ﬂpg%@90%*19@6wgr@ltse,ﬂR@kcrtw:_nnuﬁed fhehedeseond

st age aqd e@gh of its subsequent stages, the leak current is prevented and
the shi e g ShefFFEARL chivaish the fatay icycuinl bt Hie BFT 4012 in guinbd OFFF iy
regi ster according to this enbodinment is described with reference to a
‘ti-m ng 'BRSignabS_ERgto @voidithy l@kstvowst af shofisdt SodkRd tinedricr CRINWL t2df tige t he
gate electrode of the TFT 101_2 through the delay circuit 110. The TFT
101_2 iscomt siegk. OFF by

No new p-channel TFT is added for preventing the leak current of the p-channel TFT
without fail.  Generally, n-channel TFTs have better characteristics than p-channel TFTs, and
therefore, it is important to ensure prevention of leak current of n-channel TFT in particular.
Accordingly, the above structure for preventing leak current is very effective. |

In the first stage of the shift register of this embodiment, the p-channel TFTs 501a
and 501b of the first clocked inverter CKINV1_1 can switch their positions. To elaborate,

o - one structure that can be employed sets, as a p-channel TFT 501a, a TFT that has a‘sour.ce
electrode connected to the high power supply electric potential Vdd, as shown in Fig. 8. In
this case, the p-channel TFT 501a is serially connected to a p-channel TFT 501b in this order
and a drain electrode of the p-channel TFT 501b serves as the output terminal of the first
clocked inverter CKINVl_-l. Another structure that can be employed sets, as a p-channel
TFT 501b, a TFT that has a source electrode connected to the high power supply electric
potential Vdd. In this case, the p-channel TFT 501b is serially connected to a p-channel TFT

501a in this order and a drain electrode of the p-channel TFT 501a serves as the output

N
by
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the signal S 1R to avoid the |eak current of the first clocked inverter
CKINVI 2 of the second stage. No new p-channel TFT is add@ﬁf@ﬂ@pﬁ%@ﬁenti ng
the | eak current of the p-channel TFT wthout fail. Generally, n-channel
TFTs have better characteristics than p-channel TFTs, and therefore, it is
inportant to ensure prevention of |eak current of n-channel TFT in

particul a r di ngl the above structure for preventing |eak current
is vert}@fqaé@f é:”'“l‘ﬂgql%gnf‘ieﬂf@fc@@é{é & the shift register of this

enbodi ment, the p-channel TFTs 50la and 501b of the first clocked inverter
CKINVI 1 canAsviiasdisen megntiopak in thenabovFotheteatmertaoeyaysoeplster prehamrel IFdE can
be enpl oyed sets, as a p-channel TFT 50l1a, a TFT that has a source

el ect r 5dkn comn@dbeih the fine Hogked piaweiters OBANY 1ell eClif ie6clDOE aht itdh Wags @S
shown in Fig. 8. In this case, the p-channel TFT 50la is serially -

connecphderhenta ncha i TEFTSTH]L B 501c Tthih Swelchheir %B@tn@n@' r aFo” clgb &Gl %ﬁ@ of

the p-channel TFT 501b serves as the output termnal of the first ocked
i nvert t tur npl.o t as_a

o channai R, B0yl STt b eI P (0 YEE A Pur B0 Tene

hi gh I c otent| t hi s case, the nnel TFT
soip | S Pe Tk BN Rl e e PienB iy 5 Bt o i Sandea
drain &lrlectrochj:T of the é:%‘h%ﬁmel TFT _50l1a serves as the out]gg 31 0 3 JAN
2095 t BRHg gy Dchanme ¢ Iskrewrinlhy eprrgctediionte) n-genpels THE SR endmthisned
in the above, there are two ways to place p-channel TFTs 50l1a and 501b in
the fiPEler apdakdsain eloeradsrof che N\Abanmi B RObE saries aswide waysit aérmipdlanfethent |
n-channe | TM 501d and 501c can switch their paositions. To el aborate, one
struct firee dbckedcametve ERINOYed. sAmsiheastmotufe citanaal bd ehnpi®kd, sas, TiT ah hat
has a source electrode connected to the |ow power supply electric

pot ent hahaMss THEISS6RQWTTFT tHakt Gas 8-sohfte J&u®de %@@ﬂecﬁéaetorlhé:m@\ﬂ%kver Iigp1y01d
is serially connected to the n-channel TFT 501c in th

clectric potential Vss. In this case, the n-channel TFT 501c is serially connected to the

-

n-channel TFT 501d in this order and a drain electrode of the n-channel TFT 501d serves as
the output terminal of the first clocked inverter CKINVI-_l.

In the first stage circuit, similarly to the first clocked invefter CKINV1_1, the
p-channel TFTs 501a and 501b of the second clocked inverter CKINV2 1 can switch their

positions. The n-channel TFTs 501d and 50%c of the second clocked inverter CKINV2 1

can also switch their positions.

N

In the second stage circuit of the shift register of this embodiment and the circuit in
each of the subsequent stages to the second stage, the p-channel TFTs 501a and 501b of the
{irst clocked inverter CKINV1 thereof can switch their positions. To claborate, one structure
that can be employed sets, as a p-channel TFT 501a, 2 TFT that has a source electrode
connected to the high power supply electric potential Vdd, as shown in Fig. 8. In this case,
the p-channel TFT 501a is serially connected to a p-channel TFT 501b m this order and a

drain electrode of the p-channel TFT 501b serves as the output terminal of the first clocked
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order and a drain electrode of the n-channel TFT 501c ser@? Sg .t he out put
termnal of the first clocked inverter CKINVU. Another stTdc g‘iegﬁfﬁ?ﬁat can
be enpl oyed sets, as an n-channel TFT 501c, a TFT that has a source

el ectrode connected to the | ow power supply electric potential Vss. In
this case, the n-channel TFT 501c is serially connected to the n-channel

TFT 50 i i rde nd rain el egtrode of, the n-channel _TET 1d
servesjﬂgvsen%f E‘iekl@l}@ put‘A[r%OgIFeﬁisﬁﬁf i t%?th%mf ereé?ﬁejf‘?ﬁicﬁ?éqd a3 ﬁ@écg’laﬁ?el @Eﬁ B2
the fi rﬁ#%aﬂe circuit, simlarly to the first clocked inverter CKINV1_ 1,
the pJcHafbRasTepeumse elechnde seanscisd tp e Biebdayes ISBRRE FlacHie Petantiabry dd/2 1
can switch their positions. The n-channel TM 501d and 501c of the second
cl ockedn ithiy easee theCricmnel TFIaf01l iscegally conreheilrio pogichanons TFT 0 hén skisond
stage circuit of the shift register of this enbodinment and the circuit in
each oforddneindubdmiueletirsdcagiethetpclidnaclSEEDIO1s kages ad be uphaamehalTéTee501a
and 501b of the first clocked inverter CKINV1l thereof can switch their
posi ti ans.cldkkeghpoaeatEINONe structure that can be enpl oyed sets, as a
p- channel TFT 50l1a, a TFT that has a source el ectrode connected to the

hi gh power suQply ®leaGhEdfonl@Le l@lﬁé ovyd ﬁmr@%resm\’\@ag_/sg H)Zfr)]ln(éei g-ﬁlg%ﬂ‘gg % |SC ase,

t he p-channel TFT 50la is serially conhected to a p n

this or a . dr ai.n_ el ectrode of «P-channel .- TFT 501b servyes as the
out put Pk aRhE T bR R SR PR B ckityl” ChBORRior it e e tRvn.
Anot her sqt?r uclt re that can he enployed sets, as a p-channel TFT 501b, a
TFT t h&chigee e >Rl & @nd gfée senpskeieteirpostiionni g plabwrptes ORpSUGIECt ri ¢
potential Vdd. In this case, the p-channel TFT 501b is serially connected
{to a plkairndie PRPloyed Felsn as hinsn-chamiel TEAILGL, dr AFH dhebty edeust dlbdrode

p- channel TFT 50l1a serves as the output termnal of the first clocked

i nver t epniCKtedMb. the low power supply electric potential Vss; as shown in Fig. 8. In this case,

the n-channel TFT 101 is serially connected to n-channel TFTs 501d and 501c in this order
and a drain electrode of the n-channel TFT 501¢ serves as the output terminal of the first
clocked inverter CKINV1. Another structure that can be employed sets, as an n-channel
TFT 101, a TFT that has a source electrode connected to the low power supply electric
potential Vss. In this case, the n-channel TFT 101 is serially connected to n-channel TFTs
501c and 501d in this order and a drain electrode of the n-channel TFT 501d serves as the

output terminal of the first clocked inverter CKINV1. Still another structure that can be

ff’..-h ‘\|

employed sets, as an n-channel TFT 501d, a TFT that has a source electrode connected to the
low powgr'supply electric potential Vss. In this case, the n-channel TFT 501d is serially
connected to n-channel TFTs 101 and 501c in this order and a drain electrode of the n-channel
TFT 501c serves as the output terminal of the firstr clocked inverter CKINV1. Yet still
another structure that can be employed sets, as an n-channel TFT 501c, a TFT that has a
source electrode connected to the low power supply electric potential Vss. In this case, the

n-channel TFT 501c is serially connected to n-channel TFTs 101 and 501d in this order and a
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As has been nentioned in the above, there are two ways to BI&gng?, frannel
TFfs 50l1a and 501b in the first clocked inverter CKINV1. In each™of" the
two ways of placenent, n-channel TFTs 101, 501d, and 501c can switch their
positions. To el aborate, one structure that can be enpl oyed sets, as an
n-channel TFT 101, a TFT that has a source el ectrode connected to the |ow
power Suzfgl el gégtric potential Vss, as shown in Fig. 8 1In this case, the
n- chanf&tin Feptege of thestsehagnel TED PRde sexes os Hechipiiabrmifalsnf3bd Grantod@dc in
this order and a drain electrode of the n-channel TFT 501c serves as the
out put iEerier REINTL. t Ret $ilt snotharlstroktert thaventhe renpidWWlsets AvQinheeh sk ELTCEDT €
that can be enployed sets, as an n-channel TFT 101, a TFT that has a

sour ce 56lléct THilehat dan @cbeide tctibee LMMPNRS HRUBR povid 8G51Y ClechRL @l&ﬁtﬁll Vss.
In this case, the n-channel TFT 101 is serially connected to n-channel.

TET. s BaLonand &94dnd f-chlthrel TF4S01AM Aol Ul GIRGH OGN FAR Snghagne!

TFT 501d serves as the output termna the tirst cloc |nverf:é'1f;ld

CKI NVI 1ot H: . re, that cap_ he l.oyed sets, as an n-channel
Trr s07d” b B AR  SLS U Relothe BB TERUYEHCTE BhatibiprBbbr
supply electric tenti al n jhis_case, the n-channel TFT 501d is
seri al IO?} thec%ﬁh@@glgedielt“éferﬁqrcqygﬁ%\éi' T%ﬁ‘ssullcﬁiloﬁﬁﬂ siseetere; thattgan Pempeyeshttisa
drain el ectrode of the n-channel TFT 501c serves-as the output term nal of
the fiRsed-ehameel THY ex0dera GkiT\Uat hases sewrck lelectindt hemnested Uotthe dow pmtwecan be
enpl oyed sets, as an n-channel TFT 501c, a TFT that has a source el ectrode

connecserply eleches pasmtpdoWss. shpthisycast.eibt michapedl TRT 801V Seridiny tdiingcease, the
n-channel TFT 501c is serially connected to n-channel TM 101 and 501d in

(this ondamed s 5Y10 BdIAN RftEE Gaai mdel ektd oder@le $MEe R-Ghapiets g 501d
serves as the output termnal of the first clocked i1nverter CKINVI. Yet

Stil! 8a9bhayihs bilGt Wil Nal ne Fbi BERYPHOYE Gheyy as an n-channel TET

501d, a TFT that has a source e trode connected to the | ow power supply
electric POt aihiidly o/ sdind MRERGRertl TRINGPIE! il HrsP0dge LReSEhE 1Y
p-channel TFTs 501a and 501b of the second clocked inverter CKINV2 in the second stage
and each of th.e subsequent stage to the second stage, can switch their positions. The
n-channe! TFTs 501d and 501c of the second clocked inverter CKINV?2 can aléo switch their
positions.
In Fig. 8, the TFTS constituting the first clocked inverter CKINV1, second clocked
( ‘invertcr CKINV2, and inverter INV of each stage of the shift register have a single gate
structure. However, the TFTs are not limited thereto and may take a double gate structure o-r

a multi-gate structure with more than two gate electrodes.

This embodiment may be combined freely with Embodiment 1.

[Embodiment 4]

This embodiment describes a shift register structured differently from Embodiment 2

or 3.
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101 in this order and a drain electrode of the n-channel TFH'31@ANSM es as
the output termnal of the first clocked inverter CKINV1l. Yet stil

anot her structure that can be enpl oyed sets, as an n-channel TFT 501c, a
TFT that has a source el ectrode connected to the | ow power supply electric
potential Vss. In this case, the n-channel TFT 501c is serially connected
to n-channe hTFT§ 501d an 101 in this order and a drain el ectrode of the
n-channel TFTRMETT E@siFe o fis pRBOdmepLts & mpdifiationatl thehiftiregister stouduerdd
inverter CKINVI. Simlarly to the second clocked inverter CKINV2_1 in the
first &t apvein &ig-tl, apfds optabed hyelenmring %0 bachandel SOFID 501d thehdconibck
clocked inverter CKINV2 in the second stage and each of the subsequent
stage Polst K&K seconidvetaigepcic anlss VEKB Hs titpritted psintdaonf tHheirdsighannelis TFTS
501d and 501c of the second cl ocked inverter CKINV2 can also swtch their
posi ti edtsseqhent Ktages Shat hae THel B-cheQRS ITHTUTODN G tRerifst LRIcKEd QRKRE: CRMRREET

CKI NV1, second. clocked inverter CKINV2, and inverter |INV of each stage of
t he shi ' ' C : Vel,, e TFTs re
ot 1T S g by 2 ONE R A RoFhENT Shn IRV 355, CORoRtlEr Bate
st ruct wr. ] [ han .two. gate. el ectrodes. This e di pent may,_ be

conbi ntayé!%gf'5 wéf%&)%%\?ﬁrﬁ Hgﬁﬁﬁdgmgfwfh t%%?‘?b’é‘ e targ ergie %érfggd?‘ﬁ%ﬁ’f’fe%&i bes
a shift _register structured diéferent_ly from Enbodinent 2 or 3. 34 0 3 JAN
2006 Tﬁ%‘“g‘ﬂ?f%ﬂ Explanations, itherpofs agenARMlGHe ntFor sexamplli the dfist ehpcked timeetishi f t
register structured as shown in Fig. 1, and is obtained by renoving the
n- chanfd{INMTOEBEdthitg Sigiecin Bigcldakes pot baveGke orctannél iliET 58t A of Figul. se
CKB is inputted, fromeach of the third stage and its subsequent stages
{that hdbetintieg nf citpamniel pliksts ADtheishift feeistar ke hictale0 ak SHowMUEFize18 GhAVhme

as the shift register structured as shown in Fig, 1.

The structure shown in Fig. 18 has the same number of TFTs that constitute the shiff
register as a gonventional shift register has. However, the structure of Fig. 18 can reduce
fluctuation in output electric potential of the first clocked inverter due to the leak current
when the shift register receives a clock pulse and start pulse with a smaller amplitude voltage
than the power supply voltage of the shift register. Thus obtained is a shift register which
operates at high frequency with less power consumption and which is free from the problems

such as noises of power supply lines and a large area for placement.

N

The shift register structured‘as shown in Fig. 8 can be modified to obtain a different
structure by removing the n-channel TFT 501d to which a clock pulse CK or an inverted
clock pulse CKB is inputted, from each of the second stage and its subsequent stages that
have the n-channel TFTs 101 in the first clocked inverter CKINV1. This structure is shown
in Fig. 19. Cbmponents of this shift register that are identical with those in Fig. 8 are
denoted by the same reference symbols and explanations thereof are omitted. For exaﬁlple,

the first clocked inverter CKINV1 of the second stage in Fig. 19 does not have the n-channel

Y
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The structure of the shift register of this enbodinent is sh J@ F@
Conmponents of this shift register that are identical wth those |i:q 5
are denoted by the sane reference synbols and expl anations thereof are
omtted. For exanple, the first clocked inverter CKINV1 of the third
st age in Fi g 18 does not have the n-channel TFT 501d_3 of Fig. 1. The

timn u ggpulbse of t hi f.t relst ctured as shown in
Lo g sOn U B9 PUrRe S uble PO hE T S e g 1

The str cture sh n Fig. 18 has the same nunber of TFTs that constitute
the shi® ?Wnﬂ%SigsﬁnS tagS%n%%%ﬁbﬁfbrﬁallstegﬁiirl#qturueégﬁ shasrn ndsg. $Hovever, the
structure of Fig. 18 can reduce fluctuation in output electric potentlal
of the first Tdectneldrd shpsm isrFigud aleo hirethk sake aumbenof THsethat domssiuid the

regi ster receives a clock pulse and start pulse with a smaller anplitude
vol t agehift hegistéthes powevemioppl yhiftolegRge Hak. t Howshirf ther @gictirerof FipU39ahhai ned
is a shift register which operates at high frequency with | ess power

consunpédues fareiadbhGh dtﬁplftrfﬁ&:tlflé %lehh@l oF gl 81p c1o%td&1‘ iRSrBOUSETo Bl ROYET
supply lines and a |large area for placenent. The shift register structured

?Z&C?ﬁ%ﬂ?‘ﬂe‘ﬁﬁ&éﬁgﬁﬁﬁﬁ* PRTEGEYFa did Moy *Wé e FALE R oo

cl ock IS i_.hput t rom each,of t'he se ta and
subseqt|87Ee5n§g’ee ggrgés PREY SURE e({“ﬁ%e ﬂgﬁ’r‘?asrkﬂ'f}efeg‘lfﬁelfs %8‘_{3? ja r‘%g 1???@# %Eéfﬁed

i nverter | NV1. Thlhéghe%ructure_ls shown in Fig. 19. Conponents of this
shift MEYFLPRT2ER St IPQHSAEY vdlh Ifps POWHowwspmppRyang wieh isdfesfofrem Wy t he
sanme reference synbols and expl anations thereof are omtted. For exanple,
the fi PEeblemssuchasingises eepovarisnnily dinct dndl slergsridesoagkcemer g. 19 does not
have the n-channel 35 V 3 JAN 2006 TFT 501d2 of Fig. 8. The tinmng of

out putting pdhsesnipidimbet mi bd cantghad Reclg ithcinyeEnandisdond R Fig. 19 is
the sane as the shift register structured as shown in Fig. S. The structure
shown in Fig. 19 also has the sane nunber of TFTs that constitute the

P

[Embodiment 5]

This embodiment shows an example of a shift register, to which a start pulse SP and
clock I;)ulse CK with a smaller amplitude voltage than power supply voltage (corresponding to
electric potential difference between the high power supply electric potential Vdd and the low
power supply electric potential Vss) of the shift regisfer are inputted, and which uses the

following structure to reduce leak current of a first clocked inverter due to inputting these

~

pulses.

The shift register in this embodiment is structured so that leak current flowing
th;‘ough p-channel TFTs 501a and 501b of a first clocked inverter is reduced.

Fig. 21 shows the structure of the shift register of this embodiment. Fig. 20 is a
timing chart of the shift register shown in Fig. 21. The timing for inputting a start pulse SP
and clock pulse CK here is similar to that for the shift register shown in Fig. 1 in Embodiment

1, and therefore, a detailed description is omitted.

Y
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shift register as a conventional shift register has. Howevep, the structure
of Fig. 19 can reduce fluctuation in output electric potenbi&aUAﬂfZ@Qge
first clocked inverter due to the leak current when the shift register
receives a clock pulse and start pulse with a smaller anplitude voltage
than the power supply voltage of the shift register. Thus obtained is a

shift regist i operates at. hi frequenc ith | ess power
consunpti on g?é” e%#’g © ipg)?dfrﬁ%eo%ﬁ 8%“‘%@56 ot F%r‘ré té\nﬁéhlfbéegh%‘?fs%@cﬁ%m%@ﬁer

supply_Jlines and l.ar.ge area for placenent. This enbodi nent nmay be
combi n&FHF 8&?&% \%/? Pﬁ?lagﬁmgf’glﬁkﬁ%éﬁ WEAESE 1 thecpodarity B stirnprse Bpulldd ® the

enbodi nent shows an exanple of a shift register, to which a start pulse SP
and  cPRiEkrepisies strartugid a5 shosmainl Be. hmplEnhmimun & agkhet shifo raguer oSERPLY
voltage (corresponding to electric potential difference between the high

pover suppleyhdl mgistdrof fitd. dntéave Wddamadidch§ulso WK ROWBLeSddRDb &k Rliectripe
potential Vss) of the shift register are inputted, and which uses the

fol lowi ng st inieeusteft trepistersiav makisCoLr @BYirG cidokbl iferel ORIRY 1 AVELL & due
to inputting these pulses. The shift register in this enbodinent 1s

st r uct teeird QnlhAat subSRffe fU L R0 thaf L t%ﬁ) pghannel T nd
501b of a first cl oc%dei nv tera ilagw?%ga%le . E?@ é@jes%ﬁﬁgmfﬁiﬁ—gﬁgégto re of
the shifd el ste is embodiment. Fi,g. 20 is a timng chart of the
st e UFR Bebhudl hOS B R taerfly £ 300 Fafiet oRUSS GP kst e S
and cl 80“%@ q%hherrﬁ ig simlar to that for the shift register shown in
Fig. 1% Hekt  The clepgicinanestiopof agatsalestiofe ofids oréhsnnd TH T 1 BHi is t ed.
36 D 3 JAN 2006_However, the pol aritg of a start pulse inputted to the
{shift PEHiWILm Eigr dbt e egteadectindovad the prihgnne TEIF 1100i of cewrbogbe meckivdssthe
reverse to the polarity of a start pulse inputted to the shift register
st r uct ovipdt efsths fisuldckedmingertdr @KINEib ofliwesthgel. badligoshhé tlagegi ster of Fig.
21
With the structure shown in Fig. 21, the shift register can reduce leak current flowing
through the p-channel TFTs 501a and 501b of the first clocked inverter. Thus obtained is a
shift register which operates at high frequency with less power consumption and which is free
from the problems such as noises of power supply lines and a large area for placement.
In the structure shown in Fig. 21, another p-channel TFT 1101 may be added to the
first clocked inverter CKINV1 of the second stage. This structure is shown in Fig. 22. In

the structure shown in Fig. 22, identical components with those in Fig. 21 are denoted by the

T

same refereﬁce symbols and explanations thercof are omitted. In Fig. 22, denoted by 110 is |
a delay circuit.  The output of the first clocked inverter CKINV1 of the first stage is inputted
to the gate electrode of the added p-channel TFT 1101_2 added to the first clocked inverter
CKINV?1 of the second stage through the delay circuit 110. The delay circuit 110 delays the
signal by about half a cycle of clock pulse.

‘With the structure shown in Fig. 22, the shift register can reduce the leak current

flowing through the p-channel TFTs 501a and 501b of the first clocked inverter. Thus

S
oy
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and the shift register of Fig. 1 receive the sane cl ock pulse CK and
inverted clock pulse CKB. In the shift register shown in Fi the first
cl ocked inverter CKINV1 in each of the third and its subsga es has
a p-channel TFT 1101. The p-channel TFT 1101 of the k-th (k is a natural
nunber equal to or larger than 3, and equal to or less than n) stage is

denote trlc conn c n of a te el ectrode of the

p- chan(ritl)eF‘Mlliﬁib%]g%1%%t Jgﬁtee{sw HLARETE # e fquetnﬁéwg%tlgweqow CoRfEItionad

p- chann TET 11@% of. one stage recelves the output of the first clocked

i nvert & @(fsl\ﬁf’ie m s @PBG@ Wak i8S roBRs ch@owensrp Wings tivba dangeerar orshown
in Fig. 21, the shift register can reduce |l eak current flowng through the
p- chanRECeMEMs 501a and 501b of the first clocked inverter. Thus obtai ned
is a shift register which operates at high frequency with | ess power
consunpt i on dmthenthilt hegigers serectufedomsthiven i BlpsePB aslizh) (RS pRAhERs TPT Jawer
supply lines and a |l arge area for placenent. In the structure shown in Fig.

21, anet kichoa cloakpelse TR oA 40 khveRyd biecrgdnd cia tstt%puttédnﬁsy 6 P&Wd't?a’rﬁr ter
CKINV1 of the second stage. This structure is shown in Fig

struct giefishembkddnFdrfr Ofl‘{?[N\’ldt%%ﬂlgﬁ{ané:ﬁ 8 N IV\PHQIMI %%dd Filg. 21 are

€
denoted by the sane reference synbo S a anati ons tR ereo are

omtted. In 2 out put of the
first cl ocke hlgl:rll\g‘eir%tFelge%(ttmw? ﬁ—gtf Spi‘? g%@ -ioc;Tl( or gy IRYeEedat e
eIectroE 21 Q Sh%ﬁigddEd hanpnel TFT 1101 added to the first clocked

i nver t SO &)Y S oAt %ﬁ € S} thﬁleltShelO@@ddW{tﬂqf ERINVILim eathe
delay circuit 110 delays the signal by about half a cycle of clock pulse.
(Wt h t REthstthisd gnd &s §W@uqnﬁ stEEep, toaghich bee mlord p-chagekTEF 1¢Ahisreidote Thie | eak
current flow ng through the p-channel TFTs 50l1a and 501b of the first

cl ocke@tri¢ivesris showThuFig 230 Fod AAn2f6Gthe irad dleckel Sneer®RICKINVEGHBILRrthindi ch
operates at high frequency with | ess power consunption and which is free
from t begpiroBige?® dsdsaldt 8sve e pehamfe] FPWED18 UPHH Bigl 2nes and a large area for

In Fig. 22, the p-channel TFT 501a to which a clock pulse CK or an inverted clock
pulse CKB is inputted may be removed from the first clocked inverter CKINV1 in each of the
second and its subsequent stages to which one more p-channel TFT 1101 is added. This
structure is shown in Fig. 24. For example, the first clocked inverter CKINV1 of the second
stage in Fig. 24 does not have the p-channel TFT 501a_2 of Fig. 8.

The structures shown in Figs. 23 and 24 have the same number of TFTs that

~~

constitute the shift register as a conventional shift register has. However, the structures of
Figs. 23 and 24 can reduce fluctuation in output electric potential of the first clocked inverter
due to the leak current when the shift register receivee a clock pulse and start pulse with a
smaller amplitude voltage than the power supply voltage of the shift register. Thus obtained
is a shift register which operates at high frequency with less power consumption and which is
free from the problems such as noises of power supply lines and a large area for placement. |

The shift registers of Figs. 21 to 24 may be modified so that a signal obtained from

R
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pl acenent. In the shift registers structured as shown in Figs. 21 and 22,
the p-channel TFT 50la to which a clock pul se CK or an invel 8ediil| 28

pul se CKB is inputted nmay -be renoved from the first clocked inverter
CKINV1 to which one nore p-channel TFT 1101 is added. That is, in Fig. 21,
t he p-channel TFT 501a to which a clock pulse CK or an inverted clock

pul se 1S .l t be renmpoved fromthe first clocked inverter CKINvVI
in eac ?@gf(ﬁ)tehaglﬂy ﬁlltfr% tﬁaa?%s i %djélﬁeﬁgéﬁﬁ%is Winyied 2f 30 Rk sigAY ifspeh paghannel

TFT 11Q% i ded. This .strycture is shown in Fig. 23. For exanple, the
first cll%'cgseglg(?“ﬁﬁlﬁlsf’& re@@lt‘?ﬁ\ﬂ%t?&if‘eq R& megifng éheaﬁ@g irpgistey of Fip. dde® tHot ahave
the p-channel TFT 501a_3 of Fig. 21. In Fig. 22, the p-channel TFT 50la to
whi ch &'&RbeRtapsH SEorTRIOR cparatine of toatpued ot kdjaqeut steg@KB duspuitiap ut taachutmyt be
‘renoved fromthe first clocked inverter CKINVI in each of the second and
its subtaglient stages to which one nore p-channel TFT 1101 is added. This
structure is shown in Fig. 24. For exanple, the first clocked inverter
CKINVI of th&N@eaendin 51298, it Fudua?sh §P8SpROEBNAE L& 8-

501a_2 of Fig. 8. The stg?uctur es shown in Fipgs. 23\6ar¥g@§ﬁ§hcg€%@?ﬁ%v%£e}m
number (INVATY bk fsohstd ' i ster a.conventional, shift
regi ster has.” However th% gﬁﬁcﬁhgﬁggp%‘}ﬁer{fﬁgg& %@rcgbiﬂné a(f%l(“ﬁpplélﬁijg 1
fluctuati i: el ect r.i tential of the first clocked inverter due
ot he TRl 4B B Rle B ah S R RL et B Pizocki vABberzaitoe Ruiput 5B ard
start | se, wit smal | er anplitude _voltage than the power supply voltage
of the%g%ﬁ?sf \é\ﬂ%g‘?‘@%?fﬁefﬁd@e wora sage tpguziesdie o the lfak currenihibeflvspatianes at
high frequency with | ess power consunption and which is free fromthe

pr obl e 8CSIRIANISHeIoV e speshtigoaiihe shifiriegister hesusmdbe irtait getparsea afsampling

pl acement. The shift registers of Figs. 21 to 24 may be nodified so that a
si gnal pebt&MBdl f sipmmBEb1BIn8d Jrdbh ROIFE oDRIGPES el UiH 10§ SOULRAISS? S ahe AFracent
stages is outputted as an output signal in each stage. -

and second stages. By adding the p-channel TFT 1101 to the first clocked inverter CKINV1

o

in the third stage and each of its subsequent stages, the leak current is prevented and the shift

register can operate normally.

This embodiment may be combined freely with any of Embodiments 1 to 4.

[Embodiment 6]

(. A shift register and a driving method thereof according to the present invention can
be used in a driving circuit of a display device. |

For instance, a driving circuit of an EL (electro luminescence) display device using

an EL clement and a driving circuit of a liquid crystal display device using a liquid crystal
element can employ a shift regis.ter and a driving method thereof according to the present
invention. By employing the present invention, a highly reliable display device which is
small in size and which consumes less power can be provided.

An EL element refers to an element that emits light when a voltage is applied to a

3
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Fig. 25 shows a shift register obtained by nodifying the shift register of
Fig. 21 so that a signal obtained from NOR operation of out@@%’é@a‘ 2@@52
adj acent stages is outputted as an output signal. Note that, in Fig. 25,
the fluctuation in output SB 1 of the first clocked inverter CKINVI_1 of
the first stage due to the leak current is not a problemif a start pul se
SPis i iLp. the manner, shown in the fimng chart in Fig. 21. Al though
che ouepnet airoyodss' OF gBR i & e that ubtigheam s drs ik figer may
fluctuat due,.to the leak current, the fluctuation does not interfere
with 038558{111 frgm i QreaRi< somRRying 1o ranhmesasis ecepaindcai fropus puikBIra St an
sanpling pulse SMP_1 a signal obtained from NOR operation of the outputs
S 1 an@™&3n¥ Gmpgyedand gorgamicicaemond. stagésneByncdatthgan Endager eharpghinEFT
1101 to the first clocked inverter CKINV1 in the third stage and each of

i ts subseggent otmpgesd dshies hedk iggredient isi Seplaayeniied AnLHIE Shidit light
regi ster can operate nornmally. This enbodi nent may be conbi ned free%/ wth

any of emiiagidigRy slehdn® hdre. [ ' icBlisi i ISt &r riving
net hod ther%of agcordingé?o Eﬂggg?gggﬁf@¥ﬁﬁ%%?ﬁ%%EéggCa(gl%gggﬁi%ggpﬁyiving
circui 4e@fe a display device. For instance, a driving circuit of an EL
(electro Ium nescence) display device using an EL elenent and a driving

e using a liquid crystal el enent

circuit of a,liguid crystal %@pgea devi
can enpl oy aAélhlgﬁtlaWé st%%ro € i FF%erﬁ?-ﬁ foth PHaRiEFPmRONDE daveg tHnt he
present invention., By enploying the present invention, a highly reliable
di spl ay &FBY EUmppHNh [4ysr uspally has, aglapdnaie stptueh  cdnypieels ldnssste poneturean be
_provided. An EL elenent refers to an elenment that enmits |ight when a _
fvol t agtherepfappne pepposcdabBPaily & 2 AN ROB6ap KodaloCoalpany nadlesnsiamgasfadrpiand a
cathode) that sandwi ches an EL layer. The EL |ayer may
transporting layer, a light emitting layer, and an electron transporting layer. Other examples
of the laminate structure include one in which a hole injection layer, a hole transporting layer,
a light emitting layer, and an electron transporting layer are layered in order on an anode, and
one in which a hole injection layer, a hole transporting layer, a light emitting layer, an electron
transporting layer, and an electron injection layer are layered in order on an anode. A light
emitting layer may be doped with a fluorescent pigment or the like. The above-mentioned
hole injection layer, hole transporting layer, light emitting layer, electron trahSporting layer,
electron injection layer, and other layers are all included in the organic compround layer. - A
given voltage is applied to an organic compound layer structured as above from a pair of
electrodes (an anode and a cathode) to induce recombination of carriers in its light efnitting
layer.  As aresult, the light emitting layer emits light.
Layers in an organic compound layer may not be always clearly distinguished from
one another, and an organic compound layer may have, between adjacent layers, a layer where

the materials of the adjacent layers are mixed.

An OLED element in this specification refers to an element that uses a singlet

Y
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be formed from an organi c conmpound or an inorgani c conpound, froma
m xture of an organi c conpound and i norgani c conpound. An el M 28006
including an EL | ayer that contains an organic conmpound as its nain

ingredient is specially called an OLED (organic light emtting diode)
el ement here. A display device using an OLED is called an OLED di spl ay

devi ce Y er t he Delement is referred to as organic conpound
| ayer . e}ﬁﬁ%ngb g%e{ﬁ%/glglég %Od%sﬁ%m’ﬁg Pgnipthat usep anfripkat xeitanuisr emi light

typical lam nate structure thereof is one proposed by Tang et al. of
East m#%ﬁéﬂ?e%ﬁlﬁgéﬁ@= P eemsnidhatiigeothefotvl e transporting layer, a |ight
emtting layer, and an electron transporting |layer. O her exanples of the

| ami nate str b dAds riteakdbagmm showing aih cearhlk of it @aiction of ayigplayaddiadee
transporting layer, a light emtting layer, and an electron transporting

| ayer brBigl &3,er display devideT0MR cdmpabalst a sigce Q%&ﬁll 1iRe Whi &0 c?rcﬁ?b@l,ian%a‘?gt i on
| ayer, a hole transporting layer, a light emtting |ayer, an el ectron

t r anspeighainghel @yaig cirdet 87, SlELhkeNdRbsobt 0 ‘e | avered in. order on
an anode. A |ight 2 emtting | ayﬁelr %f Beg%p?&l#t%ﬁceé%q%ﬁdtg}%{%é@é}ﬂ% CB’F%‘ nt
or theyhi ke LHWE; Qe e injecti | ayer, hole transporting
| ayer, i ght0 T mgfi t ngﬁjllfg %t elect %gsﬁ?%t?%hg%éﬂ%nan%/%\%@gIlaé?fb@fcr”btﬂ 06.

i njecti r,,and, other. layers are all included in_the organic conpound
| ayer . Tﬁ@g%?é@gal\}metcga’éng %‘rcé’gtpﬁ%ltzé%lc‘?%lj%ﬁ?d@if gahilicregisigpdind | ayer struct ured
as above fro)g} g}paj r of electrodes (an anode and a cathode) to induce
reconbi nati offt 51 BEFt Peren; 03, s plurgliy efnsqur¢an gignilaliess. toAwhichr gigudls aré he
light emtting layer emts light. Layers in an organic conpound |ayer may
{not beaPeE Eorl darsoyredisignahfjne shethefcdimnit IMeranather, toddth ablehigadidca
conpound | ayer may have, between adjacent layers, a |ayer where the

mat er i plusaliey of lgeteaigmat dints taydich Agealdrhxeidpudyy f%ﬁﬂh@'gﬁ[ﬁeﬁ%nﬂ gintemrfvm

specification refers to an elenent that uses a singlet 40 (r)3 JAN 2006
circuit 702 are arranged to form rows. A pixel is placed at each of the intersections where
the source signal lines and the gate signal lines cross each other.

It the display device 700 is an OLED display device, each pixel has an OLED
element. If the display device 700 is a lquid crystal display device, each pixel has a liquid
crystal element.

In accordance with a signal from the shift register 707, the gate signal line driving

circuit 702 outputs signals sequentially to the gate signal lines to sélect a pixel row of the

™

pixel portion 703. When a signal is inputted from the shift register 704, the source signal
line driving circuit 701 holds video signals sequentially in the first latch circuit 705. The
video signals held. in the first latch circuit 705 are transferred to thé second latch circuit 706
and inputted to the source signal lines. In this way, signals are inputted to one row of pixels.

| This operatidn is repeated for all of the pixel rows to display one image.
For example, each pixel of an OLED display device is composed of a switching TFT

and an OLED driving TFT. The switching TFT serves as a switch for deciding whether to
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P

exciton to emt light (fluorescent light), an elenment that ,uses a triplet
exciton to emt |ight (phosphorescent light), or an el errerﬁStJfﬁ\i Z088s the
both. Fig. 13 is a block diagram showi ng an exanpl e of the structure of a
di splay device. In Fig. 13, a display device 700 is conposed of a source
signal line driving circuit 701, a gate signal line driving circuit 702,

d i t i e . signal_liine drivi.ng.circuit_ 701 is
composatsy SEARLRRCNRL g APBE £5et H0BboryiE vift LB 75h Shis wenal Begond
| at ch g i1..706.. T t i | 1]ne drjvi i it 702 i d of
22 shir tnF e Piis TR RREoR: Jrens iTioR aes OpFUr sFmeRt of Asothan

signal lines to which signals are inputted fromthe source signal |ine
drivi n@CCSF‘fE’@G? witherysighad ipputtsd deun a sonse mgoal lineneheartle awitghing ANy tahedat e
signal lines to which signals are inputted fromthe gate signal |ine
drivingN.circuit 702 are arranged to formrows. A pixel is placed at each
of the intersections where the source signal |ines and the gate signal

lines cross gaghnowheixel bfrudiie cdh splrRYlydaIcGRA700 is an OLED di spl ay
devi ce, each pixel has an OLED elenent. If the display device 700 is a

| i quid crystahe @hﬁpﬂegﬁéteﬁj%}{ﬁ Gfe dﬁ@iﬁg RS RS %céo!?tg}#; q? rt]kgar %r%%e%lt ir%!e% Eot. In |

accordance with a signal fromthe Shift register ate signal |ine
drivin ' i t j s sequentially to.the gate signal |ines
o sel om L be o Bl S ShPEIR SR CHEDuY dhEied s N Pt { ed
fromthe.shi.ft ister 704, the soyrce signal line driving circuit 701
hol ds 51"1%6%81%%@?%15%%&%}8ﬁt&na\[ lige ‘?rh“'"ﬂg]%‘r‘?‘i”r 2-latch circuit 705. The video

signals held jn the first latch circuit 705 are transferred to the second

lat ch ci r cui TMPEELFHECT! Ayt e mbinadifscebowith eny pGRmbodimests. 1 torf.t hi s way,
signals are inputted to one row of pixels. This operation is repeated for
all of the pixel rows to display one innmage. For exanple, each pixel of an
OLED di splay device is conposed of a switching TFT and an OLED dri vi ng
TFT. THémboditnehi Hg TFT serves as a switch for deciding whether to 41

This embodiment describes a shift register of the present invention which was
actually assembled. A top view thereof is shown in Fig. 15. The top view of Fig. 15 shows
a portion which is correspoﬁding to one stage out of the third and its subsequent stages of the
shift register in Fig. 1. The top view of Fig. 15 shows as the k-th (k is a natural number
equal to or larger than 3) stage SR_k.

The k-th stage SR_k has a first clocked inverter CKINV1 k, a second cloéked

| inverter CKINV?2_k, and an inverte; INV_k. Components in Fig. 15 that are idénticallwith
those in Fig. 1 are denoted by the same reference symbols.

The first clocked inverter CKINV1_k has ‘p-channel TFTs 501a_k and 501b_k,
which are denoted by pchTFT 501a_k and pchTFT 501b _k, respectively, in the drawing.
The first clocked inverter CKINV1 k also has n-chaﬁnel TFTs 501c_k, 501d_k_' and 101_k,
which are denoted by nchTFT 501c_k, nchTFT 501d_k, and nchTFT 101_k, respectively, in

the drawing. The n-channel TFT 101_k is provided as a countermeasure against leak .

N
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0 3 JAN 2006 input a signal of a source signal line to a pixel in
accordance with a signal of a gate signal line. The OLED dri&ign% EF%?
controls current flowng into an OLED el enent of a pixel in acc ‘5’ a g@
with a signal inputted froma source signal |ine when the switching TFT is
turned ON. Any known pixel structure can be freely enployed. The shift

regi ster and the driving nethod thereof according to the present invention
can-be ‘Y¥&¥- for the shift register 704 of the source signal |ine driving
circuit 701 and in the shift register 707 of the gate signal |ine driving
circuit 702. Chisd Eibcispenivelyaienbe acoirbignad 16 wedtya Woklhp@yisQhpdEndogigment s
1 to 5 [Enbodinent 7] This enbodi nent describes a shift register of the
presenta Mg lin®@noWohich aMasveAsd Waldky A . i

shown in Fig. 15. The top view of Fi g?tﬁé‘f};%;?{op\%ged'a %gﬁn:/%%w\/\ﬁpgﬂ%ﬁ{sse .
COr r eSpRBRGH f, i a it hseguent st ages of
Che e érag%)i; g%‘@f*ﬁ%gffh%?ﬁ’@f? of thd ?lgﬁﬁ%gv o?gﬁidg".%t%g%’o&és ly fifegorn (k

i ' | . I . 3 SR k. The k-th
SRk nagHers bRSeg sEBIP b iRl R b NsR i e beier Sprbaiece

CKI Nv2 and an inverter INV k. Conponents in Fig. 15 that are identical

with rHBELA [V POYST SPPRYSIGEHORUEnt®y 1% HRUESe ref er ence synbols. The first
cl ocked inverter CKINV1_k has p-channel TFTs 50la-k and 501b-k, which are
denot ed by pdéhtiETdBwing Rvidag lineh TEPLEDIH Acand Bspeconneetey, toiAl dndeB’dofathieng.
The first clocked inverter CKINVI _k also has n-channel TFTs 501c-k, 501d k
and 10Drécedinghstage éthe (ehetheslagn), neshddifes01dnkthe ndftiR &0thd {rccéi.ﬁlﬂg neR TFT
'101_k, respectively, in the drawing. The n-channel TFT 101_k is provided
{as a cdolidveingRag @hagal pel stheadaddBe (k+1)-th stage), a wiring line CKin1 for inputting

a signal to a gate electrode of the TFT 501d is connected to the wiring line CKB, and a wiring

line CKin2 for inputting a signal to a gate electrode of the TFT 501la is connected to the

wiring line CK.

A gate electrode of the n-channel TFT 101 _k added to the first clocked inverter
CKINV1_k of the k-th stage receives a signal SB_k-2 which is corresponding to the output of
a first clocked inverter CKINV1_k-2 of the preceding stage (the (k-2)-th stage). (Note that a

signal and a terminal or wiring line from which the signal is outputted are denoted by the

- same reference symbol.) In Fig. 15, SB_k-2 denotes an output terminal of the first clocked

[

inverter of the (k-2)-th stage and an output terminal of the second clocked inverter of the
(k-2)-th stage.

Fig. 16 is a top view which shows the structure of three stages of the shift register.
Components in Fig. 16 that are identical with those in F1g 15 are denoted by the same
reference symbols and explanations thereof are omitted.

Fig. 16 shows the k-th to the (k+2)-th stages, SR_k to SR_k+2 of the shift register..
A gate electrode of an n-channel TFT 101_k+2 of a first clocked inverter CKINV1_k+2 of the

Ko
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0 3 JAM 2006 current. CK and CKB respectively denote a wiri @SI%%\?QG@ whi ch
a clock pulse is inputted and a wiring line to which an invert @k

pul se is inputted. An inverted clock pulse is obtained by inverting the
polarity of the clock pulse. Vdd denotes a power supply line to which a

hi gh power supply electric potential is inputted. Vss denotes a power

suppl y akinent } l.ow _power ply electric potential is inputted. In
t he drgl\%\fzr}g? S\?\ﬁgre}@nﬁg“ izﬂrgggﬁ%gﬁ%fggﬁalzégAf( an ugeé\tf@”bé?n‘?é%‘é&?r%n%'Ofa{ﬂh&l’%' of

the pr ing sta e ,(k-1)-th stage), respectively. In the circuits
of thecg)%g%‘ie&‘?’ﬁge‘égﬁ(ﬁ\gﬂ‘cﬂ(ﬂ g %‘ﬁlaﬁ%&e he (Je-Hig. 1h SBHgdenpies amougkit1) -t h
stage), a.wiri ng line CKinl for inputting a signal to a gate el ectrode of
t he TFrBER3) ol dh figt sdackad dryerthieofmhei kit bagre ai@KB; oatpdt ermimal nf thd evendKi n2
for inputting a signal to a gate el ectrode of the TFT 50la is connected to
the wclocked miverereK thetk-thastegee] ect rode of the n-channel TFT 101k added to
the first clocked inverter CKINVI _k of the k-th stage receives a signal

SB_k- 2 whi chhi shecshift egaadistgctifedtResnowhpstFi gl 15 and itk Sthe GLARKEL TEY§HT er
CKINV1_k-2 of the preceding stage (the (k-2)2th stage). (Note that a

si gnal canfreRehtSuEi@bn 3§ oWphi &&t%i%@%ie"}xgiﬁlrﬂ#‘ég%) gljﬂa I%El? c@é&{g j%lﬁeri &hgué@l@tﬁg d are

denoted by the sanme reference syn ) - deno

out put Prer maats 6 <hiE Rl e LRSI saeRvaierndro ch PHRObiens svdger i g
regi ot B BAEhE 1 Be: BRI YRS ¢ i denti cal w ih those in Fig. 15
gar__e denot ed %{l the same reference synbols and explanations-thereof are

{ori tted. Fi g hifemipdiment meayibetgembinaddecclkwith anhotEmbedimesR kiotto SR k+2 of
the shift register. A gate electrode of an n-channel TFT 101k+2 of a first
cl ocked inverter CKINVI k+2 of the

[Embodiment 8]

This embodiment describes a shift register of the present invention which was
actuaily assembled with referring to a sectional view thereof.

A sectional view taken along the line a-a’ of Fig. 15 is shown in Pig. 17.
Components in Fig. 17 that are identical with those in Fig. 15 are denoted by the same
reference symbols and explanations thereof are omitted.

P-channel TFTs (pchTFTs in the drawing) 501a_k and 501b_k and n-channel TFTs
(nchTFTs. in the drawing) 501c_k, 501d_k, and 101_k are formed on a substrate 800 with an
insulating surface. Denoted by 801 and 802 are a gate insulating film and an interlayer
insulating film, respectively.

The p-channel TFT 501a_k has in its active layer impurity regions 881 and 885 that
function as source regions, and regions 891 and 894 thaf function as channel regions.

Impurity regions 882 and 884 function as drain regions. The impurity region 885 is

electrically connected to a power supply line Vdd through a wiring line 810. The p-channel

N
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43 0 3 JAN 2003 (k+2)-th stage SR k+2 receives a signal SB k outputted from
an output termnal of a first clocked inverter CKINV1l k of t&éﬁaﬁ‘ﬂ@ﬁﬁﬂage
"SR k. In Fig. 15, SB k denotes an output termnal of the first clocked
inverter of the k-th stage and an output term nal of the second cl ocked
inverter of the k-th stage. In the shift registers structured as shown in

Fi gs. 4 16 - | TRT can .or nt tuation in output
el gct r???(??g%it@%sa% 5@323 gzg@?ﬁg tPJé-ta asg%%reel%‘ﬁm g%ﬁdméd(ﬁ%%m%% rneged P

si gnal ck, pul se n_inverted clock pulLse, and a start pul se) have a
srrgl I efh gg(r)r% O?‘tﬁ%lgH\ﬁng% 8@&%&3 t'%'en@a -‘r’erg ugg? PG Sllgchgee 8‘3}%15 e]@ﬁ%l)%ﬂ}‘rent
may be conbi aed freely wth any of Enbodinments 1 to 6. [Enbodinent 8] This

enbodi FERECEELR 7 FhEes dnshid thrdghererringflinek&KipResent i nvention which was
actually assenbled with referring to a sectional view thereof. A sectional
vi ew t aken allbng-chaendl TFd H1& k bfs B s adbeilsyes mpariiynegiogs 887 and €9ApRRENt S
in Fig. 17 that are identical with those in Fig. 15 are denoted by the sane

r ef er efirstioy rbclosrcand gioxpl ananpors fdaemeess A @Aktdnets £Luehaneslon TEIS
(pchTFTs in the drawi ng) 50l1a_k and 501b_k and n-channel TFTs nchTFTs in

the drawioig)3d0ded ko3 3RAdfukctiGnds LB dnearesibal, ”Eﬁnegg—cﬁarﬂépsftﬁtjﬁ’lb%%ﬁsvn\% ;2 dan

i nsul ating surface. Denoted by 801 and 8 are a te 1nsulating

on| asly i TPPUALROAL UM LASPREL NP S TIE: 815NNl TET SOR K has

inits actl ayer 1npurity reglons ce

regi ong,.. eqi ons 891 and 894 that_function as channel regions.

| mpur i ?’?‘C?‘e%&eéﬁ‘gé %’8%%5 B USRIV Rt on ] A 84F gqutrpfifbﬁ%gS_equﬁ@cq?nggﬁec} egi on

885 is el ectr'ggl‘lhl y connected to a_power supply line Vdd through a wring
{line 8P teqfﬂlélal)_ Annéhe impurity region 833 that functions as a drain region is connected to

a terminal SB_k.

The drain regions of p-channel TFT 501a_k and the source regions of the p-channel
TFT 501b_k are directly connected to each other at the active layers.

The n-channel TFT 501c_k has in its active layer an impurity region 886 that
functions as a drain region, an impurity region 887 that functions as a source region, and a
region 895 that functions as a channel region. The impurity region 886 that functions as a
drain region is connected to the terminal SB_k through a wiring line 811. A gate electrode
807 is connected to the terminal S_k-1.

The n-channel TFT 501d_k has in its active layer an impurity region 887 that
functions as a drain region, an impurity region 888 that functions as a source region, and a
region 896 that functions as a channel region. A gate electrode 808 is connected to a wiring
line CK through a wiring line CKin1.

The n-chanmel TFT 101_k has in its active layer an impurity region 888 that
functions as a drain region, an impurity region 889 that functions as a source region, and a

region 897 that functions as a channel region. A gate electrode 809 is connected to a -

AN
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44 0 3 JAN 2006 TFT 501a_k is a double gate TFT that has g&tﬁ el ectrodes
803 and 806 electrically connected in a portion which doe al£Mo\2808 ap the
active layer. The gate electrode 803 is electrically connected to a wiring
line CKB through a wiring line CKin2. The p-channel TFT 501b_k has in its
active layer inpurity regions 882 and 884 that function as source regions,

an i npur ierina@ GIBOR-288F ht RabudyNeLibRRE9 A%t fufhidhdad £9L.00 20d .. reqi ons 892
and 893 that function as c l(ilrllﬁel T egi ons. yl"%rél%g- %%gﬁ(h@{l EILFLPHSIbf%%LmF@‘ a

doubl e gadedied id b wé}%ﬁp[g?qiﬁe gkectrodes 804 and 805 electrically connected
in a portion which does ndot to overlap the active |ayer. The gate

el ectrode 804 i ehectiibALl % GONISE 66y 40 3 Lermpal, S k-1, The i mpurity

regi on 883 that functions as a drain regi SB

k. The dead ions,.of , p-channel TFT 50l1a k and the source regions of the
p- channefrﬁqsgq'g‘gb%rﬁfkr%%}}gcﬁn%%f}cﬁledgaﬁﬂmflg@et&ﬁ“@a‘éﬁ%t hte Rtrcenegiaeef ve

| ayers. [The n-ch 501c k has in its active layer an inpurity region
886 t hat ‘Eef‘hﬁlaf‘?fasﬁﬁtéggd? AhMeerOnieeion ofnpemiehpnped gifdh 188k arhalirectly
functions as a, source regli on, and a region 895 that functions as a channel
regi on. GHESFEDHIRGEY Othelyat ske #8Be lawers functions as a drain region is
connected to the termnal SB k through a wiring line 811. A gate el ectrode
807 i s connect@ter gbetreistederchptionSon k-stetiohleviawodfansief rfgidie501 thekorbast i n
its active layer an inpurity region 887 that functions as a drain region,
an i npurinvgatioagiioh 888 attially fisamblednsImthe ahforeptes: (08 PhcOpresed thvantidreghon 896
that functions as a channel region. A gate electrode 808 is connected to a
@iring #-hrn@TFRIOLGM prevdnt fingubtioheinGtpat elediie pBreahanfieho T leAOduleshas in
Its active layer an inpurity region 888 that functions as a drain region,
an i npurevey wiegiioput@8ulRatigdalin@tdiCURSpaR, 8n HRMAES cloBPhORe, AR Sunt pulse)

have a smaller amplitude voltage than the power supply voltage.

This embodiment may be combined freely with any of Embodiments 1 to 7.

{Embodiment 9]

In this embodiment, an electronic device which utilizes a display device comprising a
driving circuit including shift register according to the present invention will be described in
Figs. 14A to 14 F.

Fig. 14A is a schematic view of a portable information terminal using the display
device of the present invention. The portable information terminal is composed of a main
body 2701a, an operational switch 2701b, a power source switch 2701¢, an antenna 27014, a
display unit 2701e, and an external input port 2701f. The display device of the present
invention can be used for the display unit 2701e.

Fig. 14B is a schematic view of a personal computer using the display device of the

present invention.  The personal computer is composed of a main body 27024, a cabinet
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region 897 that functions as a channel region. A gate electrode 809 is
connected to a 45 0 3 JAN 2B06 terminal SBk-2. The inpurifig 7 &@@5889 t hat
functions as a source region is electrically connected to a % suppl y

| ine Vss. The source region of the n-channel TFT 501c _k and the drain
region of the n-channel TFT 50ld_k are directly connected to each other at

t he acti vezdoayeusplaFheii SOULC an baGQhaPEwidNeBaC. ! R8Lglak-and, {he
drain regi on of tﬁe' n-ichann(’el nT leofﬁ ‘élrte di re’c”'f| y Lercsgirl;%gégg!ah %Jg}“eaéth

other at fhe.ashive, | anersy Gryen:. g escription on a sectional
view of a shi?t rIe]gLi] te[r oTt' ﬁé?g}sg@g‘ét@wa?%@tgn {Lé%m\}\rl}l\f%nﬁo"\/\%‘gabgc%’ﬁ h'W“
assenbl eddi?{ll!;‘\- Elﬂ?z'ﬁﬂi ft register of the present invention, the n-channel

TFT 101 can prevent f1uctuation in out put electric potential due to the

| eak current ﬁ@zgnﬁgen.i nput t ed .Eul e signals (a c]ock pulse, an inverted
clock pul se, and®a %t.atf HUIERY ViRRE 4 g‘%ﬁelféP“ﬁH‘iﬁPPt%&i@Wﬁl“@a@é ditday t he
power sup val tage. This enbodi nent may be conbined freely with any of

| I . . .
Enbodi men eé’yof F heDTCERMASEEN I8Nt 1Y IMage renredushpm dF Yigmis composst o€ & v bodlevi ce

which utilizes a display device conprising a driving circuit including
ggemﬂ?u@ Gendispay Wil P703d, desice pized: dmit

Figs. 14A to 14F. Fig. 14A is a schematic view of a portable information
term nal 4/9Bagndhe agesppen) switdv2 UBof Thehdispredevite ofithe ptekomn invEheopaurt abl e
information termnal is conposed of a main body 2701a, an operational

swi t ch 276¢dforahqpdsmny sou2¥Bdswi t ch 2701c, an antenna 2701d, a display
unit 2701e, and an external input port 2701f. The display device of the
present i nventfiigrni4eais dhehusatt fiow df haediisphayingithé dRFA@evibé 8f thEARedefit @

schematic view of a personal conmputer using the display device of the
invention. The television is composed of a main body 27044, a cabinet 2704b, a display unit
2704c, and an operational switch 2704d.  The display device of the present invention can be
used for the display unit 2704c¢.
-~ Fig. 14®is a schematic view of a head mounted display using the display device of
- the present invention. The head mounted display is composed of a main body 27054, a
monitor unit 2705b, a head fixing band 2705¢, a display unit 2705d, and an optical system
2705e. The display system of the present invention can be used for the display unit 2705d.
Fig._lAF is a schematic view of a video camera using the display device of the
present invention. The video camera is composed of a main body 2706a, a cabinet 2706b, a
connection unit 2706c, an image receiving unit 2706d, an eyepiecerunit 2706¢, a battery
2706f, a voice input unit 2706g, and a display unit 2706h. The display device of the present
invention can be used for the display unit 2706h.
Applications of the present invention are not limited to the above electronic

equipments and may also applied to various other electronic equipments.

This embodiment can be embodied by being freely combined with any of
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present invention. The personal conputer is conposed of a jn body 2702a,
a cabinet 46 0 3 JAN 2006 2702h. a display unit 2702c. an mr&N @086
switch 2702d, a power source switch 2702e. and an external input port
2702f . The di splay device of the present invention can be used for the

di splay unit 2702c. Fig. 14Cis a schematic view of an inage reproduction
devi ce puoRtni i€ @) gp! @y device of the present invention. The image
reproduction device 1s conmposed of a namin body 2703a, a cabinet 2703b, a
recordi ng nmedi um 2703c, a display unit 2703d, a voice output unit 2703e,
and an operational switch 2703f. The display device of the present
inventign ggn be used for the display unit 2703d. Fig. 14D is a schematic
vi ew ofERbedimept Klon usi ng the display device of the present invention. The
television is conposed of a main body 2704a. a cabinet 2704b, a display
unit  2704c, Adridclenuippedaritomabnentiond sEifOrkdisteT hed dishipl @¥iste\r af Stsdnbe
present invention can be wused for the display unit 2704c. Fig. 14E is a
schenainventidrevn @he aubeate tOMaheRctdicaphatisUshigithbg, di ﬁphﬁé’eﬁ%&iﬁ-ﬁengft ethe
present invention. The head nounted display is conposed of a main ’oay

2705a, nﬁamﬁ@lﬁéﬁtcﬁssdﬂmﬁt 0[;%?59&% abvd) %ﬂti%&éﬂ pﬁé‘;?;glé\@ﬁpbxga&%ﬁbe@ dltqiéglh 5 tesﬁiﬁlﬁ

2705d, and an optical system 2705e. ay system of
i nvent Lo, 630 & i spl nit 2705d. Fig..1l4F is a schematic
view of a g\%i deo 8?@%%%?%%%%@ QP@%ngoﬁ%rﬁuBglyo‘@lﬁag%‘s 13Frea%stas; IRD@ At i on.
The vi deo mera i s _conposed, of in body 2706a, a cabinet 2706b, a
connecﬁll%oS i uﬁe’lgfs(?ef?@%‘r@?esé’ﬁn?‘%&'ge I\?Qiji’r;’g]a\t/ thegraseRey 2y o6 40 S AfHe gehisdite uni t
,2706e, a bat&ery 2706f, a voice input unit 2706g, and a display unit
£2706h. The df SpFareabonat shighregister ppeimdtnorinalie in therraegmobel 218w 5.6rV bhe
displa¥ unit 2706h. Applications of the present invention are not [imted
to t hethgliowsr svpmdy voltags, and the amplitude was 7.0 V. On the other hand, the shift register
of the present invention operated normally in the range of — 5.0 V to 7.5 V of the power
supply voltage, and the amplitude was 12.5 V.
According to the above measurement result, the influence of an irreguiarity of TFT
characteristics can be suppressed since the margin is caused larger when the shift register is

used than when the conventional shift register is used. Further, the shift register of the

present invention can accurately supply signals to other circuits from the shift register,

.

[Embodiment 11]

The photograph of the shift register according to the present invention, taken from
the upper surface, ié shown in Fig. 27. The amplitude voltage of input signalé issetto 3.0V
and the power supply voltage is set to 8.0 V as a concrete specification.

Moreover, waveforms in operating a shift register éccording to the present invention
at the frequency of 5 MHz is shown in Fig. 28. Fig. 28 shows the waveforms of a start pulse,

a clock signal, and a signal outputted from the shift register. Note that, although the

A
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equi pnents and may al so applied to various other electronic equi pnents.

Thi s enbodi nent can be enbodi ed by being freely conbi ned V\Agg @E%gﬁ% 47 0
3 JAN 2906 Enbodinments 1 to 8. [Enbodi nent 10] A panel equi ppe i a
conventional shift register and a shift register of the present invention
on one substrate is manufactured in this enbodinent. In this enbodi nent,

t he | L., of . operating, gbove nentiaoned panel will be

descri be gfoﬁ‘ea&ittrilléﬁfr&s%m Ta Sqd%f éjédleh‘ﬁgpglé? 1 gheOS‘E’EfJ 8 oytPuled frope thenghiifitt ude
of power iauﬁ)mﬁ){ volta(ge is increased as long as, the shift register

oper at &Y HHFT I SRETEIY AQPretiem sineg A orsratian is pegonetd withtths secohdre.
The conventional shift register operated nornmally in the range of -1.5 Vto
5.5 V 8¥@8%t he power supply voltage, and the anplitude was 7.0 V. On the

ot her hand, the shift register of the present invention operated normally
in the range#otlock Hulse\andoa Btabt Miled wtithea paatier amppRUY WoohiadRn @BeGolae
-anplitude was 12.5 V. According to the above neasurenent result, the

i nf | uesgelpfvoltagd bf egstifriepktedfard Flputehaia gtk Sstera e
since the mar gi%\ IS causedgl ar ger V\%en ?ﬁeﬁtgﬁhfﬁt% rlre‘%gtiegt grr%?es%gggg&tﬁhgn

when t herenyedving al suibddisib gl ﬁgr?rfregﬁ@r}égﬁg%l? TG DOSEr Gl LwhiEhliST ©f

of the present invention ctan accdlrat y Si gnaTg SRRy cuits
from t ge. $L{ the LEH [. gbodi nt in The photograph of the shift
register accor 8ip§%1§%$§%8 ag éié)ésﬁg)?iar?\?gﬁf Flﬁjrl?bplt‘%tfk ;L“Eﬁ’?lar? r pRpEReyr f ace,
is shown in Ehg 7. The, anpli tude voltag{e of input signals is set to 3.0 V
and the powe |SMTREBY 1SdgEuGed tyetetting gate widths of TFJR chatcongipeti  sesand on.
Moreover, waveforns in operating a shift register according to the present
{i nvent FiSRkedipvertes widerdhampyorat 1B usiag the alhvewiving Bethod.28. Fi g. 28 shows t he
waveforns of a start pul se. _
Furthermore, another TFT is added to the first clocked inverter. The power supply -
electric potential is outputted to an output terminal of the first clocked inverter .through the
source-drain of the added TFT. A signal with an amplitude voltage of about the same level
as the power supply voltage of the shift register is inputted to a gate electrode of the added
TFT. The added TFT is turned OFF when the leak current causes a problem. In this way,
current flowing in the first clocked inverter (leak current) is cut off.

With the above structures, an operation at high frequency with low power supply

voltage and reduction in size can be achieved in a shift register.

P
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a clock signal, and a signal outputted fromthe shift regpster. Note that,
al though the 48 0 3 JAN 2006 waveform of the first stage Vs3I Wdbg2#Boy a
hal f pulse in the signals outputted fromthe shift register, there is
especially no problem since NAND operation is perforned with the second

st age. vHalToSkcpAINED3Rd a start pulse with a smaller anplitude vol tage
than the power supply voltage of a shift register are inputted to the

shift register. There is provided a nethod of driving a shift register at
hi gh frequency with | ess power consunption, which is free fromthe

probl e uch .as a.noi.se of, . ower supply li.ne and a | arge area for

pl acenent A ﬂ?éhqdeﬁ“l‘(é]%‘ﬂ?g é’nfhlﬁslgg}éﬁﬁc‘é’ﬁl%?mgeﬁﬁt Rgd gee@drloekl of TFTs t hat
constitute a second clocked inverter wider than prior art in using the
above dmerrrdhateasiventrws psigaphiosenc witbelcbock palkeiasd ad dedrtedclotiepdlsa st

cl ocked inverter. The power supply electric potential is outputted to an
out put obmuinedhglinaftingae polasity of the kledk pulegr t er t hr ough the source-drain of
the added TFT. A signal with an anplitude voltage of about the sane |evel

as the poverytzttphy owphi BESnAl oftthefishibikdda&tefls dodnbdRitolmd to a gate
el ectrode of the added TFT. The added TFT is turned OFF when the | eak

Cu”enﬁufbﬁ%'&ﬁﬁin%l ‘?ﬁr@glﬁ&%dk&{‘{ﬂ SviRy, current flowwng in the first

cl ocked rnverter curren is cut off. Wth the above structures, an

operation at .high,fre n ith |o ower supply .voltage and reduction in
ol 76 can be “EHILHEISTHAdcked nvprgh iebiares ames! SbiaiaRd SHGYOUBAT | S CLAI NED

I'S: 1. A nmethod _of driving a shift register conprising first and second
cl ockedhe ROWEY obams owtpyk signgt pf B dissicbocked inyerer, pid sync with a cl ock pul se
and an inverted clock pul se

wherein an amplitude voltage of the clock pulse and inverted clock pulse is

smaller than a power supply voltage of the first clocked inverter and second clocked inverter.

2. A method of driving a shift register according to claim 1, wherein the absolute

value of the electric potential difference between a high power supply electric potential of the
first clocked inverter and second clocked inverter and a highest electric potential of the clock
pulse and inverted clock pulse is larger than the absolute value of a threshold voltage of a

p-channel TFT that constitutes the first clocked inverter.

3. A method of driving a shift register according to claim 1, wherein the absolute

value of the electric potential difference between a low power supply electric potential of the
first clocked inverter and second clocked inverter and a lowest electric potential of the clock
pulse and inverted clock pulse is larger than the absolute value of a threshold voltage of an

n-channel TFT that constitutes the first clocked inverter.
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obtained by inverting the polarity of the clock pulse, mherelp Bé%uéﬁﬁ
termnal of the first clocked inverter is connected to an pﬁ hal

of the second clocked inverter, wherein the second cl ocked inverter

recei ves a signal obtained by inverting the polarity of an output signal

of the first clocked. inv er, and wherein an anp Iltude vol tage of the

cl ock fuld&ehng q rﬁ&'é’irtgélﬁ seisterthatdias 3 plyrality of St’?%?énea& 9ber supply vol t age
of the first clocked inverter and second cl ocked inverter. 2. A method of
dri vi ngtagesstonfarisingdirsitamd seemdreicked inyedtraithmt tachwhiepugs msighad imbgolwithea val ue

of the electric potential difference between a high power supply electric
pot ent chkk hilsé hed ar invsttedcdl ockigdsd sbtsindEby mRekting hBJd)l@rlt?@kﬂié daotkeutsey and a
hi ghest el ectric potential of the clock pulse a inverted clock pulse is

larger t hapﬂh@ﬁéi@%&h?ﬁﬁefﬁﬁhé{%f%e Rrst 688Gk ePIst RERRd 18 anP- Channel TFT
that constitutes the tirst clocked inverter. 3. A nethod of driving a shift

regi st i m i.n the absolute value of the electric
pot ent :3211 &Pﬁaﬁgftﬁg?)ecf)% CIO%kedlvmW Sower supply electric potential of. the
first clocke i nverter 3 g1§g¥ond cl ocked inve ter ang a |owest electric
pot enti al e Be segend UWEterioesiYes @ stgnst Rbigined BY fwetiigger t han t he
absol ut e valpe of a threshold voltage of an n-channel TFT that constitutes
the fi thetpoddrdy kéen prpetrsignal obibe dirg chskeddgerder, A met hod of driving a shift
register that has a plurality of stages, each of the stages conprising
first and sedereh ai anglédde neiegt ef shetddadk pedeetand idvyenkd clckipgials i n sync with
a clock pulse and an inverted clock pul se obtained by inverting the

pol ari kmalér thita fow&isupply 8itage ISR i boR st igtto HIRY d1EdRat ﬁ&Enﬁeﬂ'e first

cl ocked inverter is connected to an output term nal of the second cl ocked

I nvert ﬁffferm@ fhetwkeh Q%r&%%%g sﬂp%%‘i@&nb BX@ﬁﬁﬁrana %%géo\ﬁﬁ%o@ve; th)rf)ﬂl c10R@i ned by

i nverti

potentlal that are given to the first clocked inverter and second clocked inverter,

wherein the first power supply electric potential of the first clocked inverter
is given to the output terminal of the first clocked inverter through a first n-channel TFT and
a second n-channel TFT connected in series to the first n-channel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the previous stage is inputted to a gate electrode of the first
n-channel TFT, and

wherein a signal with an electric potential of about the same level as the first
power supply electric potential is inputted to a gate electrode of the second n-channel TFT to

turn the second n-channel TFT OFF.

5. A method of driving a shift register that has a plurality of stages, each of the
stages comprising first and second clocked inverters that each outputs a signal in sync with a

clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse,
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the polarity of an output signal of the first clocked inverggéu&mpe iLn an
anplitude voltage of the clock pulse and inverted cl ock pul i Al Gl er
than a power supply voltage which is corresponding to the electric
potential difference between a first power supply electric potential and a

second power _supply electric  potential that are _given to the first cl ocked
i nverter and'hSEEbHHORPHIRERNALRS R Brst clapksddnyerien s sonpestediower suppl y

el ectric potential of the first clocked inverter is given to the out put

t er mi naptpyt terthimaf ofrthe sesiond kledkdédnimeertasr t hrough a first n-channel TFT and a
second n-channel TFT connected in series to the first n-channel TFT,

wherein a swheedin hetsacaneaidayed Mwertér BeivdRe Palabbbthine@by angttiipal out put t ed
fromthe first clocked inverter of the previous stage Is inputted to a gate

el ect r gty Beaf biph 5 bAMOFhst LiLiedlcter o n @ signal wi th an

el ectric potential of about the same level as’the first power supply

electric po I LS. to.,a gate el ect,rode of. . the second n-channel
TET ot or TP ey bRl OR B o o R e sl B P R g ohi T
registe%ﬂhha has a plurali of stages, each of the stages conprising
first SRAULSEYIRPRYISKBRIYVAlRge whigh iSrorregpanding e pha dediric pefaatiali n sync with
a clock pulse and an inverted clock pul se obtained by inverting the

pol ar i diffesence fhetveden elfirpfosesr s@plypelgctiiaNo200E and erseiandpowsusynply ¢lestrit nal  of
~the first clocked inverter is connected to an output term nal of the
second polepGiebhtianyvgrteto, thehiest elookédiavaes and seload krdkédinmeeter recei ves a
signal obtained by inverting the polarity of an output signal of the first

cl ocked i nveyhedin thetiescidpodidr Supply éledac yolkhRaerafe ilecieliegk pul se and
inverted clock pulse is 'smaller than a power supply voltage which is

cor r espARALNY ofRntt trefludik iR LB e Bkt clocked inverter through a first p-channel

TFT and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the previous stage is inputted to a gate electrode of the first
p-channel TFT, and
wherein a signal with an electric potential of about the same level as the
second power supply electric potential is inputted to a gate electrode of the second p-channel

TFT to turn the second p-channel TFT OFF.

6. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
inverting the polarity of the clock pulse,

wherein an output terminal of the first clocked inverter is connected to an

output terminal of the second clocked inverter,
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difference between a first power supply electric potential a A B
power supply electric potential that are given to the fi rstgﬁ 3@%@2&?

inverter and second cl ocked inverter, wherein the second power supply

el ectric potential of the first clocked inverter is given to the out put
termnal of the.fjrst cl.ocked,inverter .through fi rﬁa p-channel TFT and a
second. p- chAAEIn e Teog Sk frigapraiies g dhkoypmed by Fekdiigel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from t Hie molarly ob poewpet signpbpt e fistt clagkedineoitesus stage is inputted to a gate
el ectrode of the first p-channel TFT, and wherein a signal with an

el ectri c powdateirain ahplstbdevoltdze of el dokvellscand ihertsé clook pplewvr suppl y

el ectric potential is inputted to a gate el ectrode of the second p-channel

TFT t Ogsinbillét thiiea Soe@RMpPly SBRATROVHITI & GhkspdRdint BRI Q619 pslEhtHl Ng a shift

register that has r (r i1s a natural nunber equal to or larger than 3)

stages difﬁﬂ%e BLivieRR a'first RUE? s@gﬁg&%@ ?Pl{egﬁﬁtanﬁlgge uq%@%%@e?é@ﬁﬁ?&e&ﬁ erters

that each outputs a si I clock™p and inverted

cl ock pul se .gbt ai ned b ipverti the polarity of the clock pulse, wherein
an out Eﬁtten?aé?ﬁartﬁﬁﬁg%"fn %’ﬁge ﬁfs‘fgtocgq%&éﬁgﬁgiaﬂ é‘?’cpé‘?l °]i°§1t(eéjo‘ﬁﬁ‘“é?tr’ed to an output
termnal of the_ second clocked inverter, 52 0 3 JAN 2006 wherein the second
cl ocked i nvahein, inbwikibykas & pejreal nwmber qqual tayr lasgasthamband he pol arity of
an output signal of the first clocked inverter, wherein an anplitude

vol t ageqwil ta dresnedllec thap ) Sageatint firshemtee dupplpelkctpiu pstential of sieafidseclotiedn a
power supply voltage which is corresponding to the electric potenti al

di f f er enegebielgiveano thefdutsit taoell of el ddked ivertBoheiuph alfirandclansgcond
power supply electric potential that are given to the first cl ocked

i nver t grTaRE aS86HAGh-HaARE T EHRELE in series to the first n-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
n-channel TFT, and
wherein a signal outputted from the first clocked inverter of the (k-2)-th

stage is inputted to a gate electrode of the second n-channel TFT.

7. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
mverting the polarity of the clock pulse,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the second clocked inverter receives a signal obtained by inverting

the polarity of an output signal of the first clocked inverter,
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equal to or smaller than r) stage, the first power supply el ect Fi

potential of the first clocked inverter is given to the output term nal of
the first clocked inverter through a first n-channel TFT and a second

n- channel TE] nnect I N ries,to,the first.n-channel TFT, wherein a

si gnal obt afv-rglg%? A ?Iﬁ@%?g? ‘r@%tgﬁg%s}?l Cé?ﬁkt}i}lflsé:fana I%Ye&ﬁgFﬂ’EiEPblﬁ? fSed from the
first cIO(ike i nverter of tRe (k-.Ilzf:th stage.is inputted to a gate

el ect r 6¥aIYthandPawerSUPPlY ve Kagswhich pseomgspending e the et PPt put t ed from
the first clocked inverter of the (k-2)-th stage is inputted to a gate

el ect r difkergsce hhiavesn adingl poweh sunpdy eld@iic pFientdalmpd hoecont! pdwier supglyceledtii¢ t
register that has r (r is a natural nunber equal to or |arger than 3)

st ages poeagdl thdt athgiven Bithgfitst clalsd imvaerfahd Sécoad dloskesbindertdrocked i nverters
that each outputs a signal in sync wwth a clock pulse and an inverted

cl ock pul Sev@t@fe@ﬂ,@ﬁﬁletjﬁh(jiig,\é%%ﬂrzﬂlgmm%r9@&?@&%@&1’&15&?2%@&@1&?“' se, wherein

an output termnal of "the first clocked Inverter I's connect to an out put
termn C d inverter erej n.t.he seco | qcked

nver t o ol LBR P kRSB S pisdBR P i R RIS out pu
signal .of. the first clocked jnverter, 53 D 3 JAN 2906 wherein an anplitude
vol t ag®® et 'i?éL%P‘&ERt ihpigal ofthe Tt elopled Terssiok tsapahe fist nehameb i FTAh a
power supply vol ta%e which is corresponding to the electric potential

di f f er @ne@ngarchenrel I HI qognegiedisrsesiepiol the Brseotchannep@FéEnti al and a second
power supply electric potential that are given to the first cl ocked

i nverter anahsstwadgoilebkeakd byievertng thevwodaray of a bigndllvatgutteih 0 is a natural
nunber equal to or larger than 2 and equal to or smaller than r) stage, the

first powetheFuRIocked BEERéCoRRS GN1-ttAdtadfis dpaitéd 4 Bhie CleBfb@TL 1 tHY BFst €T

wherein, in the k-th (k is a natural nunber equal to or Iargﬁrg tgﬁggngﬁﬁand

n-channel TFT,

wherein, in the second stage, a gate electrode of the second n-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, a signal outputted from the first clocked inverter of the

(k-2)-th stage is inputted to a gate electrode of the second n-channel TFT.

8. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
inverting the polarity of the clock pulse,

wherein an output terminal of the first clocked inverter is connected to an

output terminal of the second clocked inverter,
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is given to the output termnal of the first clocked inverter through a
first n-channel TFT and a second n-channel TFT connect edﬁglk%mi asto the
first n-channel TFT, wherein a signal obtained by inverting the gt‘.’i rity of
a signal outputted fromthe first clocked inverter of the 0-1)-th stage is
inputted a gﬁte.electro e of the first n-channe] TFT, wherein, in the
second st ageherpiphesceqndclodsad myertpHgcd keschaens ebiainge by #EFMtingecei ves a
signal which_ is obtained by inverting the polarity of a signal outputted
from t Bee palarity of an oelredsignal of therdirgfcladked friveger, st age and which is del ayed,
and wherein, in the k-th (k is a natural nunber equal to or larger than 3
and equal t evhereisambmplitutdbaottag: of tlaggockepiscgmdlin@iepwtdcR@ufsedym t he first

cl ocked inverter of the (k-2)-th stage is inputted to a gate el ectrode of

the s_ecsﬁllaﬂerrtmﬁh@?&wér shibgly véltagt WEih @ Rfessliddning (e Qbidit phegigt er that has

r (r is a natural nunber equal to or |larger than 3) stages, each of the r
st ages IS (g . | rters i .puts a
Si anal O eutBice Heflbaplal it ARt SRR AR R gl RN P B oy

i nverting i olarity o he ¢l ock. pul se, .wher ei n, out put termnal of
the fi ngnﬁfggﬁé‘aﬂ gw{nt&: g C@aﬁﬂﬁ@g@éﬁrtaada?ﬁonga[]%gﬁd PEFitnal of the
second cl ocked inverter, 54 0 3 JAN 2D 5 wherein the second cl ocked
inverter reddilas intheidh4l isamearsaunter panebia orarect then Bohdeina) of an out put
signal of the first clocked inverter, wherein an anplitude voltage of the
cl ock pubsenaledthianvestaged thel foskpqydr sepplg elesimialpoemntibhahhafipoweckeslupmrier

vol tage which is corresponding to the electric potential difference

bet weens givér fodhe | tefrbipBl OF tRE sk Eio@kﬁlh@éﬁér%roﬁ?ﬁa firs BCAREheP PREnGUPP! Y
electric potential that are given to the first clocked inverter and second

cl ocked bR &lannel TFT connected in series to the first n-channel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (j-1)-th stage is inputted a gate electrode of the first
n-channel TFT,

wherein, in the second stage, a gate electrode of the second n-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed by about half a cycle of the clock
pulse and inverted clock pulse, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and equal to or
smaller thap 1) stage, a signal outputted from the first clocked inverter of the (k-2)-th stage is

inputted to a gate electrode of the second n-channel TFT.

9. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that

each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
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wherein, inthej -th (j is a natural nunber equal to or Igﬁger than 2 and
equal to or smaller than r) stage, the first power supply &l Al 2006
potential of the first clocked inverter is given to the output term nal of
the first clocked inverter through a first n-channel TFT and a second

n-chan@weﬂﬂfg}ggggﬂgﬁ;oqqh% aoag]%{%lges to the first n-channel TFT, wherein a

si gnal obtal y I'nverting e’polarity of a signal outputted fromthe

first clocked inverter of the O-t%g-th stage is inputted a gate el ectrode of
the first ROCFARALPutprternial olithe fiyshe %éélé%??al%‘foé‘@%‘itedatog’ﬂé‘te el ectrode of
t he second n-channel TFT receives a signal which is obtained by inverting
t he popyiut iprpmaholthe repondglogked iasiertarom t he  first clocked inverter of the
first stage and which is delayed by about half a cycle of the clock pulse
and i nver t esvhetedicthepedme, cladd werter eceives 4 ignak oblainel by snvertiigt ur al  nunber

equal to or larger than 3 and equal to or smaller than r) stage, a signa

out put &lﬁb&lirﬁ?‘ofﬁ&@ouﬁt}aﬁﬁéig&'l EHR FirbtRVRKE®InvRftert Ne (k-2)-th stage is

inputted to a gate electrode of the second n-channel TFT. 9. A method of

driving 2 tllont 89hahALaL 1BlaDBt e 4ol S8 AAN AL TIPS, AUl O or

| arger than stages, each o er's risi ¥ "and second
clocked inverters that each outputs a signal in sync with a clock pul se
and an S?lﬁ@%rﬁ{%ﬂa B?‘B‘?FI?“BE}P’S}@R%%%%H & Weﬁg‘”’g“@ tg Ah¢ Q@PI@@BMFW\‘/% ting the
polarity of the clock pulse, wherein an output termnal of the first
cl ockediffsicnsebeiweer adBpirmories aunpdy elactrie potsotialiaad misaegndafowehsuppbicdadrie| ocked
inverter, wherein the second clocked inverter receives a signal obtained by
i nver t paigntialibatpod giver to thé fiav cloukglinveitaynat safont kibckéd mbvertdrocked i nverter,
wherein an anplitude voltage of the clock pulse and inverted clock pulse is
wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the second power supply electric potential of the first
clocked inverter is given to the output terminal of the first clocked inverter through a first
p-channel TFT and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate clectrode of the first
p-channel TFT, and
wherein a signal outputted from the first clocked inverter of the (k-2)-th

stage is inputted to a gate electrode of the second p-channel TFT.

10. A method of driving a shift register that has r (r is a natural number equal to or

larger than 3) stages, each of the r stages comprising first and second clocked inverters that
each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
inverting the polarity of the clock pulse,

wherein an output terminal of the first clocked inverter is connected to an
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smal l er than a power supply voltage which is corresponding to the electric
potential difference between a first power supply el ectﬁigchmgt mki al and a
second power supply electric potential that are given to the fTrst cl ocked
inverter and second cl ocked inverter, wherein, in the k-th (k is a natural

nunber r.than 3 and equal to or smaller than r) stage, the
secondop%\&/i\gﬂf:néﬁgg{ffh%‘%g?c}%lgaﬁegtlgﬁ 1’lgaé’l of the first «clocked inverter is

given to the, output termqipal of the first cI_octed inyerter through a first
p- channel TR ﬁsg@gglﬁgjckgiwaﬁ%%lreeﬂﬁﬁséé% PRHNPHDLBVPRESt 0 the first
p-channel TFT, wherein a signal obtained by inverting the polarity of a
si gnal thsurobaity eblar ewpwitsignal ot e ficdt sbieked invoert er of the (k-1)-th stage is
inputted to a gate electrode of the first p-channel TFT, and wherein a

si gnal out pwhtth 41 anplithée Yoltagt of theakeaidt pulveant éiveatd tloek pils@js-th  stage is
inputted to a gate el ectrode of the second p-channel TFT. 10. A nethod of

drivi ngmﬂﬂ@rhhefnta}?cﬁﬁér%hﬁﬁlytvbﬁﬁ NAfch is(dorreSpAd Ry bRl 1 TIPS eRfyal to or
| arger than 3) stages, ‘each of the r stages conprising first and second

| ocked: . i gnal i i.th I .pul
o ke AMEAeRSeh by B3EP s OHPULS I 5 b o Aag
ol B S Bt el e o bl BhEEE S Tty 1S

inverter, wherein the second clocked inverter receives a signal obtained by
inverting Wheregbimtictyh gifis amawal sumbst epval tootr larger than 2endewwked i nverter,
- wherein an anplitude voltage of the clock pulse and inverted clock pulse is
smal | eto ereamliar thene) stagepthie\secamidtpager wyiptihelesric poterigl of dienfirst do¢ked el ectric
potential difference between a first power supply electric potential and a
secondipeyeris giRRaly thel Redut kstminal of the first clocked inverter through a first p-channel
TFT and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (j-)-th stage is inputted a gate electrode of the first
p-channel TFT,
wherein, in the second stage, a gate electrode of the second p-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and

equal to or smaller than r) stage, a signal outputted from the first clocked inverter of the

(k-2)-th stage is inputted to a gate electrode of the second p-channel TFT.
11. A method of driving a shift register that has r (r is a natural number equal to or
larger than 3) stages, each of the r stages comprising first and second clocked inverters that

each outputs a signal in sync with a clock pulse and an inverted clock pulse obtained by
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potential that are given to the first clocked inverter and second cl ocked
inverter, wherein, inthej -th O is a natural nunber equal ﬂtg).@rmg er
than 2 and equal to or smaller than r) stage, the second power “Sup W

el ectric potential of the first clocked inverter is given to the output
termnal of the first clocked inverter through a first p-channel TFT and a
secondllb"-egﬁlﬁﬁﬂfép"l"f’iﬂrOéglﬁﬁ]éeﬁﬁﬂllﬁ% series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
fromthe fi Mg@r%n Fereput tppeipelad tl@)ﬂ‘ﬁltshglockeﬂ)mwteszsa@@nmed tAEotted a gate

el ectrode of the first p-channel TFT, wherein, in the second stage, a gate
el ect r otipubterrhinel sfebosatopd clhakwiehvaef, recei ves a signal which is obtained
by inverting the polarity of a signal outputted fromthe first clocked

i nverter of whbeid theStcontiagRkad thveiéGBedivesHedi @b dhtamad bWRERI, i N the k-th
(k is a natural nunber equal to or larger than 3 and equal to or smaller

t han r)c}he%o‘?zgﬁyof‘m%ﬁgﬁﬂsi%ﬁ ?%%g%gstfc[o%g%&e&%& st clocked inverter of the

(k-2)-th 'stage 1s I nputt ate rodé of the second p-channel TFT.
11. A nmethod,of .drivi shift register that has r | S pat ural number
equal to or "EFHLM ‘T‘rﬁﬁﬁm% v@{agﬁgga%é:i@% %’ﬁse‘taﬁ‘g I?V%tﬁﬁébgkeﬁﬁm sing first
and second clocked inverters that each outputs a signal in sync with a

cl ock purlde thap pewersurply valtegeorhich in comresnandingdd thyelgrigpaentml 2006
inverting the polarity of the clock pulse, wherein an output term nal of

t he fi dgtereicebkiveten nvesttpemwer suppdneledtie gotentidmnd astquit fosrenmsuraly eécttibe
second cl ocked inverter, wherein the second cl ocked i nverter receives a

si gnal pofehsainked abygiv@iverthé Agst clobedialétdriayd 8dcoad cRUkLvata@nal of the first
cl ocked inverter, wherein an anplitude voltage of the clock pul se and
inverted cl qgkrdi!li theljSih (j is a natural number equal to or larger than 2 and equal
to or smaller than r) stage, the second power supply electric potential of the first clocked
inverter is given to the output terminal of the first clocked inverter through a first p-channel
TET and a second p-channel TFT connected in series to the first p-channel TFT,
wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (j-1)-th stage is inputted a gate electrode of the first
p-channel TFT,
wherein, in the second stage, a gate electrode of the second p-channel TFT
receives a signal which is obtained by inverting the polarity of a signal outputted from the
first clocked inverter of the first stage and which is delayed by about half a cycle of the clock
pulse and inverted clock pulse, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and equal to or

smaller than r) stage, a signal outputted from the first clocked inverter of the (k-2)-th stage is

inputted to a gate electrode of the second p-channel TFT.
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P

smal l er than a power supply voltage which is corresponding to the electric
potential difference between a first power supply electridgaoggﬁtﬁmﬁ and a
second power supply electric potential that are given to the first cl ocked
inverter and second cl ocked inverter, wherein, inthe j-th O is a natural
nunber equal to or larger than 2 and equal to or smaller than r) stage, the
second power supply electric potential of the first clocked inverter is

given to therput puldrivaigronalic Qlpibherdiibal il Qe IVERGRE 4 ThaHaleg.li st

p-channel TFT and a second p-channe connec in series First
p-chanﬁgbnﬁﬁ%kjﬁg gin a signal obtained by inverting the polarity of a
signal outputte romthe first clocked inverter of the 0-1)-th stage is
inputted a gate electrode of the first p-channel TFT, wherein, in the
second stage, a gate el ectrode of the second p-channel TFT receives a
signal which_js obtained by inverting the polarity of a signal outputted
fromthe fitdt & SEKE® CHOE! téiichfemmpeys itlfi@tm@h(ag@fatﬁrddn@izchhifs regtayed by
about half a cycle of the clock pulse and inverted clock pul se, and

wher ei #cofding ecléint 4 (k is a natural number equal to or larger than 3 and .
equal to or smaller than r) stage, a signal outputted fromthe first

cl ocked inverter of the (k-2)-th stage is inputted to a gate el ectrode of
t he second p-channel TFT. 58 0 3 JAN 2006 12. A driving circuit which

enpl oys the et had 4ekindr b §hi i r i to glaim.1. 13. A
driving circuit which “eén%?*%t?? v?lﬁgh&inﬁpﬁ%%@ﬁé ?ﬁ‘i%‘?‘ﬁé’?ﬁ’éﬂ% ¢ F’gléf?%?%%ter
accor did&@r&ixﬁ%fblc%iiﬂ 4. 14. Adriving circuit which enploys the nethod of
driving a shift register according to claimb5.

15. A driving circuit which employs the method of driving a shift register

according to claim 6.

~16. A driving circuit which employs the method of driving a shift register

according to claim 7.

17. A driving circuit which employs the method of driving a shift register

( . according to claim 8.

18. A driving circuit which employs the method of driving a shift register

according to claim 9.

19. A driving circuit which employs the method of driving a shift register

according to claim 10.
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15. A driving circuit which enploys the nethod of driving a shift register
according to claim6. 16. A driving circuit which enpl oysfhdaie?Bod of
driving a shift register according toclaim7. 17. A driving circuit which
enpl oys the nethod of driving a shift register according toclaim8. 18. A
driving circuit which enploys the nethod of driving a shift register
according to claim9. 19. A driving circuit which enploys the nethod of

driving a shidt Aegiistgr cir&EtC%ﬁ&m%n{pﬁo 'gr'*emggei qdP Bt Qﬁivﬁ}fg\‘tﬁ%@n r%%teﬁ

driving circuit which énploys the net ving a s regis

accor di g, | &l 1. 21. A display device which includes the driving
circuit a%té]%r@i%dglm[%i'cl aiml1l2. 22. A display device which includes the

driving circuit according to claim13. 23. A display device which includes
the driving circuit according to claim14. 24. A display device which
includes the driving circuit according to claim15. 25. A display device

" which includes théisglaydenise siichineludecide diifipetcirceit ageprdiag to daim A2.di spl ay
devi ce which includes the driving circuit according to claim17. 27. A

di spl ay device which includes the driving circuit according to claim 18.

28. A display device which includes the driving circuit according to claim

19.  29. A diZplAayisphyideeicehinidh inblabierd®s diibmg@ircMit BEcogding W laiee9rding to
claim 20. 30. An electronic apparatus which enpl oys the display device
according to claim21.

23. A display device which includes the driving circuit according to claim 14.
24. A display device which includes the driving circuit according to claim 15.
25. A display device whrich includes the driving circuit according to claim 16.
26. A display device which includes the driving circuit according to claim 17.
27. A display device which includes the driving circuit according to claim 18.
28. A display device which includes the driving circuit accofding to claim 19.
29. A display device which includes the driving circuit according to claim 20.

30. An electronic apparatus which employs the display device according to claim

21.
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60 03 96 31. An el ectronic apparatus which enpl oys the displanggvice
according to claim?22. 32. An el ectroni c apparatus which enplo t&%ﬁdﬁ@@lay
devi ce according to claim23. 33.An el ectronic apparatus which enpl oys the
di spl ay device according to claim?24. 34.An el ectronic apparatus which

enpl oys the display device according to claim?25. 35.An electronic

appar atus whi ch enpl oys the display device according to claim26. 36. An

el ectroni c appar Ahusecobhichappapbeyshith @bl Sl @Y ddpryCRvACCRENIRG foOclG@i M
27. 37.An el ectronic apparatus which enpl oys the display device according
to clapm 28. 38. An el ectroni c apparatus which enpl oys the display device
according to claim29. 61 03 JAN 2006 39. A shift register conprising a
first clocked inverter, a second clocked inverter, and an inverter,
wherein an output termnal of the first clocked inverter is connected to an

output termpal of the second clocked inyerter, .
P 5 RL eﬁec?romc apparatus Whlcl%i empYoys tﬁc display device according to claim

23.
33.  An electronic apparatus which employs the display device according to claim
24.
(-
34.  An electronic apparatus which employs the display device according to claim
25.
35.  An electronic apparatus which employs the display device according to claim
26.
36.  An electronic apparatus which employs the display device according to claim
- .27,
{ i .
37.  An electronic apparatus which employs the display device according to claim
. 28.
38.  An electronic apparatus which employs the display device according to claim
29,
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wherein the output termnal of the first clocked inverter ig,onnected to
an input termnal of the inverter, and wherein a gate w dt 30{%% Pighannel
TFT that constitutes the second clocked inverter is at least 1/2 of a gate
wi dth of a p-channel TFT that constitutes the first clocked inverter. 40.
A shift register conprising a first clocked inverter, a second cl ocked
inverter, and an inverter, wherein an output termnal of the first clocked
inverter is Bannechedrdgst@ncorisdiit a tRstrdleeed GhveiRe Seeond clRsK B erter,
inverter, wherein the output termnal of the first clocked inverter is
conneci@fad @védler, i Nput termnal of the inverter, and wherein a gate w dth
of -a n-channel TFT that constitutes the second clocked inverter is at
least 1/2 of a gat it - mnel, TET that constitutes the first

cl ocked inverter. %2¥6&Aghs§{u1{)? ' %é‘glﬂg‘% g? t%eoﬁgrt iC[sE}lc}ﬁeg(F%m’(3 freq g Ca?nﬂ?ﬁtfﬂ’&{ Mumber
equal to or. |larger.than 3 st ages each conprising: first and second
cﬂocke%utpﬂkltgwlélggo’ftthféfectgﬁ%ﬁlOBItﬁ‘?aapIEY g sjgnal in sync with a clock pul se
and an inverted clock pul se obtained by inverting the polarity of the clock
pul se: 62 0 3 JAN Phoisiaihg aviru dermipali ighe firfi glacked fvegter sreprbteedk éajan
inverter a signal obtained by inverting the polarity of an output signal
from t heut iermmatofobk édeitavend er, wherein an output terminal of the first

cl ocked inverter is connected to an output term nal of the second cl ocked
inverter, wherein a gate width of a p-channel TFT that constitutes the second clocked

inverter is at least 1/2 of a gate width of a p-channel TFT that constitutes the first clocked

inverter.

40. A shift register comprising a first clocked inverter, a second clocked inverter,

and an inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an

input terminal of the inverter, and

wherein a gate width of a n-channel TFT that constitutes the second clocked

N

inverter is at least 1/2 of a gate width of a n-channel TFT that constitutes the first clocked

inverter,

41. A shift register comprising r (r is a natural number equal to or larger than 3)
stages each comprising:
first and second clocked inverters that each outputs a signal in sync with a

clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse:

S
Y
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wherein, in the k-th (k is a natural nunber equal to or Iarger than 3, and
equal to or smaller than r) stage, a wiring line kept at a ﬂﬁbg

supply electric potential of the first clocked inverter is connecte to
the output termnal of the first clocked inverter through a first

n- channel TFT and a second n-channel TFT connected in series to the first
n-channel TFT, wherein a signal obtained by inverting the polarity of a
signalgut putted fromthe first clocked inverter of the (k-1)-th stage is
inputted to a gate el ectrode of the first n-channel TFT and wherein the

out put term nal of |rst i nvert ar of. the

connected to a gatrggi}l%eé)trr% e 18? g ssg%odlﬁld ke e 'I‘FT’ g“ﬂ‘zogtﬁ\”'gﬁtf
regi ster Z n@ Q%W g is a natural number equal to or larger than 3)
st agesSHURE ARy 0 an ppiput sighg] Team Biedirst Jegked Invsviekt ers t hat each

outputs a signal in sync with a clock pulse and an inverted clock pul se
obt ai ned by i nvertWh¢jeinhal papal ferpingt of He Gisbclclul megrtand cresmrsed oran
inputting to the second cl ocked inverter a signal obtained by inverting

t he podwputtternohaland tisutepond sloginal infeéreemy t he first cl ocked inverter, wherein
an output termnal of the first clocked inverter is connected to an 63 0 3

JAN 2006 out put tegnirBial i®thd Reh %EQQQ%aﬁJrQlCﬂﬁﬁﬁlbérrE\ﬁﬁrlt & or ng%t @hdk 31 Ind he
j-th (j is a natural nunber equal to or |arger than 2, and equa to or

snal | e utahl%rbrrs}naﬁtaﬁgﬁn r ?\% Eg’grlh%nﬁe S tat%tflrgt ?% O(Pp?m%{eﬁtsr g%té/nt fgetric

potentlal of the first verter 1§ conmec

term cl ocked in rst nel TET and a

_secon(r}‘jlil L& ta?t}rgglitgdrk'fe%%rnhg’e%(tnéiacwﬁ%getE? é’gpptug t‘%ﬁﬂn?ll? ‘lheriméhéi@ag d inverter
through a first n-channel TFT and a second n-channe! TFT connected in series to the first

n-channel TFT,

wherein a signal obtained by inverting the polarity of a signal outputted
from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
n-channel TFT, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

1s connected to a gate electrode of the second n-channel TFT.

-5

42. A shift register comprising r (r is a natural number equal to or larger than 3) .
stages each comprising:
first and second Clockect inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse;
and
means for inputting to the second clocked inverter a signal obtained by

inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
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TFT, wherein a signal obtained by inverting the polarity of a signal
outputted fromthe first clocked inverter of the 0-1)-th st&@egh@eg@ﬁutted
to a gate electrode of the first n-channel TFT, wherein, in th d
stage, a gate electrode of the second n-channel TFT is connected to the
output termnal of the first clocked inverter of the first stage through a
delay circuit, and wherein, in the k-th (k is a natural nunber equal to or

| ar gerodtp@nednianchf tRSskabnd BoBkedSHRdEr than r) stage, the output terminal
of the first clocked inverter of the (k-2)-th stage is connected to a gate

el ectrode of the sergRt, i HERN Gl IiTned Runbes i) o SUALSFOTRLI LA T (1

is a natural nunber equal” to”or “lI'arger conpri
first and second clocked inverters, that each outputs a,signal in ,sync with
o B SRR e S SIS A MDY SSkie o SRS RleP T e B B

pol ari f the clock pulse; and nmeans for inputting to the second cl ocked
i nver ti&et dogksgiayeTsn inrueactsy o thawaiput F?@mﬂnﬁéogmeatwttc;o%ﬁd Hyeser hraugdignal
fromthe first clocked inverter, wherein an output termnal of the first

cl ockeldrst pvbppes! T evhaected p-ohamebZFT @nhetted 006erauttpute fiestmi-oainnof t he
second cl ocked inverter, wherein, in the k-th (k is a natural nunber equal
to or THF,ger than 3, and equal to or smaller than r) stage, a wiring line
kept at a second power supply electric potential of the first clocked

inverter is conneckRékef:Oa sh@aPHbRIHed 18 [HvRAlngOfhet rftl,rrro?ta CloROK&H L RYET ter
through a first p-channel T and a second p-channel TFT cofinect eg In
seri esgdQ th@irdt! diGdked inverter of the (j-1)-th stage is inputted to a gate electrode of the first

n-channel TFT,

wherein, in the second stage, a gate electrode of the second n-channel TFT
is connected to the output terminal of the first clocked inverter of the first stage through a
delay circuit, and

wherein, in the k-th (k is a néltural number equal to or larger than 3 and
equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second n-channel TFT,

Y

43. A shift register comprising r (r is a natural number equal to or larger than 3)
stages each comprising: |
first and second clocked inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse;
and
means for inputting to the second clocked inverter a signal obtained by
inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
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p-channel TFT, wherein a signal obtained by inverting the Q@?qﬂ%gxgﬁé a
signal outputted fromthe first clocked inverter of the (k-1I)~- ge is
inputted to a gate electrode of the first p-channel TFT, and wherein the
output termnal of the first clocked inverter of the (k-2)-th stage is
connected to a gate el ectrode of the second p-channel TFT. 44. A shift

regi ster conprising r (r is a natural nunber equal to or |arger than 3)

st ages oewwhicomingt psibageconidchickechthvseerond cl ocked inverters that each
outputs a signal in sync with a clock pulse and an inverted cl ock pul se

obt ai ned by invert whgreifl€éinpbt artht(k @fa hheraChosbePedi8€ to anturp@aman f3hnd
inputting to the second cl ocked inverter a signal obtained by inverting the

pol ari tyudfio 8NsAMIdR WharSt _Qf&%ls, £ \F’m(ﬁ%telgﬁi ﬁép[ Sta SeOGK ér@\ﬂ?@%%{fegtrw&t%tpdlan

output termnal of the first clo nverter 1's ctonnec an out put

21 05k g PR REPI L oK Lveld B Ml W% S dbPefi

nat ur al equal 00
stage, .a W ri line ke _a second power supnly electric potential of
Che f iobetp JBReRRAREr HET #8 Rofnradubar ek REL shpistedt iy saraio dhe D
first clocked _inverter through a 65 0 3 JAN 2006 first p-channel TFT and a
second PpepsAd&h TFT connect ed in series to the first p-channel TFT,
. Wherein a signal obtained by inverting the polarity of a signal outputted
fromthe first clocketin nvegtarobtfingchey Gaddrting thespalgatyi sf arggital edtpwted gat e
el ectrode of the first p-channel TFT,

from the first clocked inverter of the (k-1)-th stage is inputted to a gate electrode of the first
- p-channe! TFT, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

is connected to a gate electrode of the second p-channel TFT.

44. A shift register comprising r (r is a natural number equal to or larger than 3)

stages cach comprising:

first and second clocked inverters that each outputs a signal in sync with a
clock pulse and an inverted clock pulse obtained by inverting the polarity of the clock pulse;

- and

means for iﬁputting to the second clocked inverter a signal obtained by
inverting the polarity of an output signal from the first clocked inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the seéond clocked inverter, -

wherein, in the j-th (j is a natural number equal to or larger than 2, and equal
to br smaller than r) stage, a wiring line kept at a second power supply electric potential of the

first clocked inverter is connected to the output terminal of the first clocked inverter through a
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wherein, in the second stage, a gate el ectrode of the secondﬂpﬁ %@@ @tﬁhTFT
is connected to the output termnal of the first clocked inverter o e
first stage through a delay circuit, and wherein, in the k-th (k is a

nat ural nunber equal to or larger than 3 and equal to or smaller than r)
stage, the output termnal of the first clocked inverter of the (k-2)-th
stage is connected to a gate el ectrode of the second p-channel TFT. 45. A
shift rfegi picbanmcb bl sidng secoprd p-shaanBlaTHT adonfioddein fgiealio bR GEst |pasiE@Relt han
3) stages each conprising first and second cl ocked inverters and an

i nvert efET,wherein an output termnal of the first clocked inverter is
connected to an output term nal of the second clocked inverter, wherein

t he-out put term nal : £ 1 LSt - nvert i.s_.conpect.ed . to . a i nput
term nal of the inv“é%reelﬂbeaﬁgéleébr@h?%%? glgb@llﬁ él t?‘%( plogdngy %gtausrl%?dln%"ﬁpdequal
to or | ' nd e | to.0 mal |l er than r) stage, wiring line
copt acrrts B iose P Bisprbiabe iRl Sotehdmaieato Wurd prrsedict gokads
inverter jis cted to the output termnal of the first clocked inverter
t hr ougrP’%haPP??]sQ]tEﬁ]ﬁ-channel TFT and a second n-channel TFT connected in
series to the first n-channel TFT, wherein a gate el ectrode of the first
n-channel TFT is conireoned the seqendstages 2 @8 Gl trpd@ 0D Brctsermrichpdchafnet AET
inverter of the (k-1)-th stage, and wherein the output term nal of the
first dbcokedtddnvetht eutpod téréndllof2pe tistsdleged inerepBn el Beht boga tHdleh a

el ectrode of the second n-channel TFT. 46. A shift register conprising r (r
i's a nalelyadirchiyda@r equal to or larger than 3)

wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second p-channel TFT.

45. A shift register comprising r (r is a natural number equal to or larger than 3)
stages each comprising first and second clocked inverters and an inverter,
wherein an output terminal of the first clocked inverter is connected to an

output terminal of the second clocked inverter,

@ wherein the output terminal of the first clocked inverter is connected to an

input terminal of the inverter,

wherein, in the k-th (k is a natural number equal to or larger than 3, and
equal to or smaller than r) stage, a wiring line kept at a first power supply electric potential of
the first clocked inverter is connected to the 6utput terminal of the first clocked inverter
through a first n-channel TFT and a second n-channel TFT connected in series to the first
n-channel TFT,

wherein a gate electrode of the first n-channel TFT is connected to an output

N
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stages each conprising first and second cl ocked inverters a@E a nverter
wherein an output termnal of the first clocked inverter % 886 t o an
output term nal of the second cl ocked inverter, wherein the out put term nal
of the first clocked inverter is connected to an input termnal of the
inverter, wherein, inthe j-th (j is a natural nunber equal to or I|arger
than 2, and equal to or snmaller than r) stage, a wiring line kept at a
first povenasfsiyvateof tieqkpotiRptagalanaf the first clocked inverter is
connected to the output termnal of the first clocked inverter through a

first n-channel TF{aagh theS8EHNT [(hes J1.Q.t he
first n-channel TFT, wherein gﬂgg?352322§%%%EI%?@??@G%@?g#Hﬂ?@g%ﬁﬁgpl FT is

connectedfnQcs td)é"% glecﬁ%%ﬂﬁe Qonk Ren IYe?g'tﬁ'gf of the (j-1)-th stage,

wherein, 1In t stage, a gate elec t he second n-channel TFT
IS connected to the output termnal of the first clocked inverter of the
first stage through a delay circuit, and wherein, in the k-th (k is a

nat ural nunber equal _to or |arger than 3 and equal to or smaller than r)
stage, the odPput® $tefEgigler SPIPRENgITHEHS 3 MRk imprEeElst tofortipger fanB)-t h
stage is connected to a gate el ectrode of the second n-channel TFT. 67 0 3
JAN 2068gas7each comipfising digstsnd sceodstickd fuverténs and amimattar al  nunber equal to
or larger than 3) stages each conprising first and second cl ocked

inverters and an i mderdienn odyen eérmind cfuhpPrstt@bdkedahvefer iheodneeed t6lhgcked
inverter is connected to an output termnal of the second cl ocked

I nver t @utpuhiemeiaof e seeinlWodked vaakr, of the first clocked inverter is
_connecteé)to an

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2, and equal
to or smaller than r) stage, a wiring line kept at a first power supply electric potential of the
first clocked inverter is connected to the output terminal of the first clocked inverter through a
first n-channel TFT and a second n-channel TFT connected in series to the first n-channel
TFT,

wherein a gate electrode of the first n-channel TFT is connected to an output
F terminal of the inverter of the (j-1)-th stage,

| wherein, in the second stage, a gate electrode of the second n-channel TFT

is connected to the -output terminal of the first clocked inverter of the first stage through a
delay circuit, and

wherein, in the k-th (k is a natural number equal to or larger than 3 and
equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connecied to a gate electrode of the second n-channel TFT.
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P

input termnal of the inverter, wherein, in the k-th (k is @33@@ nunber
equal to or larger than 3, and equal to or smaller than r) s rlng
| ine kept at a second power supply electric potential of the first cI ocked
inverter is connected to the output termnal of the first clocked inverter
through a first p-channel TFT and a second p-channel TFT connected in
series to the first p-channel TFT, wherein a gate el ectrode of the first

p- channel TFH7i s ACcSftaekie@: F:Qm@ﬂsnﬂ%' F('tr'tls a n%fu%lr}ﬁll héhrgltb e glr El?lh 3J:)he

(k-1)-th stage, and wherein th term nal rst c

i nvert npect dtoa a electrode of the
second%?pa ch%ér?ﬁgl()%ff%)ngigﬁsakagl%op fi %}Oé%l a;fnvlgr 81’3%9 i‘lgﬁwaef? is a natural
nunber equal to or Iar er than 3% stagf %ach conpri si ng flrst and second
cl ocked inverters TSAh a7 RpEpY dyrmi f 14§ QRAkptinYealehinegnneeted e aj r st
cl ocked |nverter S connect ed to an out put term nal of the second cl ocked
i nver t QFIPWFFEREIah of the seeang logked IRVSHEL of the first clocked inverter is
connected to an input termnal of the inverter, wherein, in the j-th 0 is
a natural nunber eq‘d@rein(t)heo@utpatrtgsninnhamthz,firamquahvertc@isot:oxmnaﬂeﬂ% ahhan
r) stage, a wiring line kept at a second power supply electric potential of
t he 68 ipuB teiitha2 @0 hefinvatercl ocked i nverter is connected to the output
termnal of the first clocked inverter through a first p-channel TFT and a

second p-channel Thheennached- ﬂhn(ksl%rd ﬁﬁuf]a? nhﬁﬂ%eér ARy o?h ety gn-gF-le-m%

wherein a gate electrode of the first p-channe |s conn cte

out put col Gn8bP&ha®d: thile: r) spa\égrg &t rmogf lu%ehk Uat Hechly powec'l' Supply electric potential

of the first clocked inverter is connected to the output terminal of the first clocked inverter
through a first p-channel TFT and a second p-channel TFT connected in series to the first
p-channel TFT,

wherein a gate electrode of the first p-channel TFT is connected to an output
terminal of the inverter of the (k-1)-th stage, and

wherein the output terminal of the first clocked inverter of the (k-2)-th stage

is connected to a gate electrode of the second p-channel TFT.

Q— 48. A shift register comprising r (r is a natural number equal to or larger than 3)

stages each comprising first and second clocked inverters and an inverter,

wherein an output terminal of the first clocked inverter is connected to an
output terminal of the second clocked inverter,

wherein the output terminal of the first clocked inverter is connected to an
input terminal of the inverter,

wherein, in the j-th (j is a natural number equal to or larger than 2, and equal

to or smaller than r) stage, a wiring line kept at a second power supply electric potential of the
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wherein, in the second stage, a gate el ectrode of the sec@&ﬁJﬁ&%ﬁﬁﬁhel TFT
is connected to the output termnal of the first clocked inverter of the
first stage through a delay circuit, and wherein, in the k-th (k is a

nat ural nunber equal to or larger than 3 and equal to or smaller than r)

st age, out pu ermnal of the fir cl ock i-nverter. of th -2)-th
ot age. PMEIRRERYeAG T NRer 81 of BF oplinS il e B 1o Rid Bmiet el 6003
JAN, 20T6 49. A(ghﬁﬁlay device which includes a _driving circuit conprising
the shiftrstiegheaped Ticaklasneagnd prebanaehfisb compyoted inypasiss 48 thg diystaechapna h
includes a driving circuit conprising the shift register according to claim
40. 51TFA, di splay device which includes a driving circuit conprising the
shift register according to claim41. 52. A display device which includes a
driving cir ewheteiitagpeickictgdd Hths fitst b-ohaghed TET iaca@keied & ddo@ba m 42. 53. A
di spl ay device which includes a driving circuit conprising the shift
regist%ﬁnﬁﬁggfgkqgw§@rgf@k@}ﬁﬁhS@_e A di splay device which includes a
driving circuit conprising the shiftft register according to claim44. 55. A

di spl ay devi P in des a drivin ircuit conprisin e shift

regi ster ac é@?’]&#@idﬁ 5 SS?‘%}%rﬁ?%gf A 8g° e!&(:%?iep(f © ﬁ&%?@@'ch?ﬂffﬁlﬁcl udes a

driving circui& cgnprising the shift regjster accqording to claim46. 70
s connected to the output tefminal of the first clocked inverter of the first stage through a

delay circuit, and
wherein, in the k-th (k is a natural number equal to or larger than 3 and

equal to or smaller than r) stage, the output terminal of the first clocked inverter of the

(k-2)-th stage is connected to a gate electrode of the second p-channel TFT.
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0 3 JAN 26,0,6 57. A display device which includes a driviqg Ci @ }%
conprising the shift register according to claim47. 58. A dss%éfih‘@vice
whi ch includes a driving circuit conprising the shift register according to
claim48. 59. An electronic apparatus conprising the display device
according to claim49. 60. An electronic apparatus conprising the display
devi ce according to claim50. 6 1. An electronic apparatus conprising the
di spl ay devi.ce according to claim5 1. 62. An _electronic apparatus

conpri 8 né %ﬁ% Spteaygleinciudena dgvimemironis cempiising the shdbregisier apeedingni ¢
apparatus conprising the display device according to claim53. 64. An

el ect r thélsimmpPar at us conpri sing the display device according to clai m54.
65. An el ectronic apparatus conprising the display device according to
claim55. 71 0 3 JAN 2806 66. An el ectronic apparatus conprising the

di spl ay device according to claim56. 67. An electronic apparatus

conpri spng, diaFiSRlArhieR Yﬂcﬁﬁilegﬁ ﬁg(fgfgrbﬂ'cﬁi? c&hgl:zér?lgé tﬁlg Sgﬁ%eﬁ]é%é %E(%)S&iﬁg nic

apparatus conprising the display device accor
to claim 40,

51. A display device which includes a driving circuit comprising the shift register according

to claim 41.

- 52. A display device which includes a driving circuit comprising the shift register according

to claim 42.

53. A display device which includes a driving circuit comprising the shift register according

to claim 43.

54. A display device which includes a driving circuit comprising the shift register according

to claim 44.

55. A display device which includes a driving circuit comprising the shift register according

to claim 45.

56. A display device which includes a driving circuit comprising the shift register according

to claim 46.
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57.

03 Jay 2me

A display device which includes a driving circuit comprising the shift register according

to claim 47,

58.

A display device which includes a driving circuit comprising the shift register according

to claim 48.

59.

60.

6l.

62.

63.

64.

65.

An electronic apparatus comprising the display device according to claim 49,

An electronic apparatus comprising the display device according to claim 50.

An electronic apparatus comprising the display device according to claim 51.

An electronic apparatus comprising the display device according to claim 52.

An electronic apparatus comprising the display device according to claim 53.

An electronic apparatus comprising the display device according to claim 54.

An electronic apparatus comprising the display device according to claim 55.
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66. An electronic apparatus comprising the display device accordin.g to claim 56.
67. An electronic apparatiis comprising the display device according to claim 57.

68. An electronic apparatus comprising the display device according to claim 58.
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