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1. Field of the Invention The present invention relates to a shift
register. Specifically, the present invention relates to a shift register
conposed of thin filmtransistors (hereinafter referred to as TFTs) and to
a nethod of driving the shift register. 2. Description of the Related Art
Shift registers, which receive a clock pulse and a start pul se to output

pul ses (sanpl i SYIPUIREG)SEERVENDI METHOB @ FUSRIVING VIHE QASME rcuits. In a
di spl ay device which has a plurality of pixels 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 %gléékéﬁ;@%wﬁ,lﬁi @@I\e} of the structure of a
general shift regi ster register has first to
r-th ( t nunber equal to or larger than 3) stages. Each stage
i's co{rrpﬁé‘glgg’fqﬁeﬂw Osf]t cl ocked inverter CKINV1, a second clocked inverter
CKI NV2, and inverter INV. The i-th (i Jis a natural nunber equal to or
| ess than r)'flg"t Bﬁ’éer?tsmi“’élf“@?rf@éteﬁdoésShgﬁQf‘PgistN fSpesificell b cheepresentanyantiona
second cl ocked inverter, and an inverter that constitute the i-th stage
are rdeatgselg 2 éhlﬁtsfeglfitwnmposm@ﬂ\mn iflmatrahsishvs i(hereiaspecteteraldyto dsMTFOS
first stage SR-1, a start pulse SP is inputted fromthe external to an

i nput andeo mimethodbf direing ihesshife lepddtad i nverter CKINVi _1, and an out put
termnal of the first clocked inverter CKINV1_1 is connected to an input

term rmlDe@trqﬁtlitﬁmﬁIM@RbmcdlM 1 and to an output terminal of the second
clocked inverter CKINV2_1. An input term nal of the second 1 cl ocked
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(sampling pulses) sequentially, are used in various circuits. In a display device which has a.
plurality of pixels arranged to form a 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 example of the structure of a general shift register is shown in Fig. 5. The shift
register has first to r-th (r is 2 natural number equal to or larger than 3) stages. FEach stage is
composed of a first clocked inverter CKINV1, a second clocked inverter CKINV2, 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 inverter that constitute the j-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



output termnal of the inverter INV_1 serves as the output term nal of the

first stage SR 1. In the second stage SR 2, an input termnal of the first
cl ocked inverter CKINVI 2 is connected to an output term nal of the
inverter INV.1 in the first stage SR 1, and an output termnal of the

first clocked inverter CKINVI _2 is connected to an input termnal of the
inverter INV.2 and to an output termnal of the second cl ocked inverter
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connected to an output termninal of inverter INV_2. The output term nal
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the fiseqnnerEdkean PH‘\PBHC@PI iNbe igverter %ﬁnbé@ﬁ@fp&t HREC afuéﬁmon@pt of
the inverter INVj and to an output term nal of the second cl ocked

i nver tamiGKl divdej firsiAnlockep itvetter MKAAVIpR ish@nsedohdo @noioRedterminet tofrthe
CKINV2_j is connected to an output terminal of the inverter INV_:j. The

out putinvteeeMIN!_2afndt thean ovput RImidV df thessodadagodide inurpetCRBNVE mal Aof the
j-th stage.. Wien a start pulse-SP is inputted to the first stage, the
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circuit SR r that are structured as above Sequentially outputs sh
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to ge circurt I'n sync w
|nvertgﬂwclock B whichis obtalned by inverting the polarity of
the cP clock pulse CK and inverted clock pulse CKB are

inputted to the flrst cl ocked |nverters CKI NVI and second_ cl ocked
i nverters CKeReERlgs iyt (i@ pabumal ppmberagmal toorjyggerfhan 2oindosGith R 00 f -

detailed circuit diagramof the first clocked inverter CKINVL,
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 CKINVZ2_j is connected to an ou.tput 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 scquenfially
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_r 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 1-th stages.



second cl ocked inverter CKINV2, and inverter INV that constitute each stage
inthe shift register with the structure as shown in Fig. 5. Vvdd
represents a high power supply electric potential and Vss represents a | ow
power supply electric potential. Here, the high power supply electric
potential Vdd is set higher than the | ow power supply electric potenti al
Vss. The electric potential difference between the high power supply

el ectric potent Vdd d..the.l ow. power su Jec ric ot en
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cl ocked |gv rter, CKINVI 1s conposed of p-channel TFTs 50l1a and 501b and

n- chaAfan @weédfaeféfﬁoc%ﬁi?ﬁ BRd iRy egtes dbféf that gpRshifute £agh skgarielthapiifand
n-channel TFT of the first clocked inverter CKINVI that receive a clock
pul seregistor with thesimctuselasshoeke indligs® CKB t hrough their gate el ectrodes are
denoted by 501a and 501d, respectively. Then gate el ectrodes of the

p- channel TWdbebbesand J\hcghapnerhr Fidpl$ Clectdc @ocarineatied/sk aeplesedt RUlow
termnal of the first clocked inverter CKINVI. If a clock pulse CKis to be
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cl ock pulse is inputted to the gate electrode of th e n- channel
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power Ply electric potential Vvdd _and the drain electrode thereof is
conneefJ@a iplVssirerissrangds to Beaomics gePrly vekaee S dhesiié register 501b. The drain
el ectrode of the p-channel TFT 501b is connected to the drain el ectrode of
t he n- channdlhe ¥t godkedanuertareCKBNVE ds sbmposedde pthanpel ThTtAdknald J¢H 501c
is connected to the drain electrode of the n-channel TFT 501d. The 3
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TFT of the first clocked inverter CKINV1 that receive a clock pulse CK or an inverted clock

pulse CKB through their gate electrodes are denoted by 501a and 501d, respectively. Then

gate electrodes of the p-channel TFT 501b and n-channel TFT 501c are connected to the input

terminal of the first clocked inverter CKINV 1.

If a clock puise 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

p-channel TET 501a, a clock pulse 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 leve] 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 501d. The



el ectric potential Vss. The gate el ectrodes of the p-channel TFT 501b and
the n-channel TFT 501c serve as the input termnal of the first clocked
inverter CKINV1. The drain electrodes of the p-channel TFT 501b and the
n- channel TFT 501c serve as the output termnal of the first clocked
inverter CKINVI. The second cl ocked inverter CKINV2 is conposed of ,
p- channel TFTs 502a and 502b and n- channel TFFs 502d and 502c. In this
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n- channel TFT 502c are connected to the out ut termnal of the inverter
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p-channel TIT 502a that constitutes the second cl ocked inverter CKINvV2 and
a cl oekmpual setheirsisclbekpdtinegiet CKIN® Igat e el ectrode of the n-channel TFT
502d. On the other hand, if an inverted clock pulse CKBis to be inputted

to the gateTskgsdohadfyckbd H@%rtefpcﬁhavaeé c&ﬁﬂosé@éﬁplchgﬁnewm 5924 &% 4078 first

cl ocked inverter CKINV1, a clock pulse. Is inputted to the gate
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i nverter and an |nverted cloc utt
el ect

TFT 58k a1 dhs g I GHER ety Rl gt < pBrk e *aﬂ%f%fréf@%ﬁ? Cilak
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el ect 6k PERetHEBfhevgh ibeir grte degtipdeshee dengtad B alta arfe>d3d. raweptivlannel
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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
CKINV2 and a clock pulse CK is inputted to the gate electrode of the n-channel TFT 502(}.
On the other hand, if an inverted clock pulse CKB is to be inputted to the gate electrode of the
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. The drain electrode of the p-channel TFT 502b is

connected 10 the drain electrode of the n-channel TFT 502¢ and the source electrode of the



source el ectrode of the n-channel TFT 502d is kept at the sane |evel as the
| ow power supply electric potential Vss. The drain el ectrodes of the

p- channel TFT 502b and n-channel TFT 502c serve as the output term nal of
t he second cl ocked inverter CKINV2. The inverter INV is conposed of a

p- channel TFT 503a and an n-channel TFT 503b. A source el ectrode of the

p- channel TFT 503a is kept at the sanme | evel as the high power supp
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503a and n-channel  TFT 503b serve as the input term nal of the inverter
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serve as the output termnal of the inverter INV. If a gate electrode of a
p- charf@t saiFg a5 Otaptitpu tertrimal fof tietsecombdeckedrivertee CKIKMIVI i of the i-th (i
is a natural number) stage receives a clock pulse CK, an inverted clock
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t hereof are described bel ow.
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
the first clocked inverter CKINV1_i (i is a natural number) of the i-th stage are denoted by
501a_j and 501b_i, and 501c_i and 501d_i, respectively. Similarly, p-channel TFTs 502a
and 502b and n-channel TE1s 502¢ and 502d that constitute the second clocked inverter
CKINV2_i of the i-th stage are denoted by 502a_i and 502b i, and 502c¢_i and 5024 _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



The shift register receives a clock pulse CK, an inverted clock pul se CKB
obtai ned by inverting the polarity of the clock pulse CK, and a start pul se
SP. Inthe first clocked inverter CKINVI 1 of the first stage SR 1, an
inverted clock pulse CKBis inputted to the gate electrode of the
p-channel TFT 501al and a clock pulse CKis inputted to the gate electrode
of the n-channel TFT 501d 1. A start pulse SP is inputted to the gate
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first clocked inverter . The relation of the start pulse SP and
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cl ock inierse CEAY Vds Ly the firHiestagechRAnhein measedsgoek palsel (OB ds inpofted te thef i r st
cl ocked inverter CKINVI 1 are turned ON. The electric potential of the

out puigatet dedtiaual ofothe thehannelsTFE| kel andwecloek pGlKENVA ik inmuttedus thetgateo t he
| ow power supply electric potential Vss. That is, an output SB 1 of the

first ehockedf thevwetHaghel HINSA1d 10f At h1grt bl SP 1§'Er%>@ﬂedl %o the @htell RSk of
potential. At this point, the p-channel TFT 502 and n-channel TFT 502d_1

of thenesecandnal agesoinver 81 nQKLANA_Frof sbe 15BMnst AGP bl UTREH.OFF by

a clock pulse CK and inverted clock pulse CKB that are inputted to t
gate %[ﬁf‘w Eies of the TFTs 502ai and 502d1. On the other hand, both the
p- channe 'IlF 501a_ 2 and n-channel TFT 501d 2 of the first cl ocked
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the TETs 50l1la_2 and 6 501d_2.
CKB is as shown in the timing chart of Fig. 7.
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_}
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_I 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 1s “Lo” electric potential.r At this point, the p-channel TFT 502a_1 and n-channel TFT
502d_1 of the second clocked inverter CKINVZ2_1 of the same stage are turned OFF by a
clock pulse CK and inverted clock puise 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



The p-channel TFT 502a_2 and n-channel TFT 502d_2 of the second cl ocked
inverter CKINV2 2 are both turned ON by a clock pulse CK and inverted cl ock
pul se CKB that are inputted to the gate el ectrodes of the TFTs 502a2 and
502d2, and "Lo" electric potential is inputted to the input term nal of
t he second cl ocked inverter CKINV2_2. Therefore, the high power supply
electric potential Vdd is outputted fromthe output termnal of the second
clock§6 nverter CKINV2 2. In other words, the second clocked inverter
&'outputs."Hi" el ectric potential. Next, a clock pul se CK and an

inverted clock pul se S he n- c ann 0ld .1 into n the
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hand, .the n-channel TFT 502d 1 is turned ON in _the second cl ocked inverter
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inputted to the input termnal of the second clocked inverter CKINv2_1
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This 1 nput signal turns the n-channel TFT 502c_1 of the second cl ocked
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t he fldr@l\I ﬁ'gb HleqtrieRPRU42l2 of the second stage. A clock pulse CK
and an |nverted cl ock pulse CKB turn the n-channel TFT 501d_2 ON. Thus, the
out put t er MoKl 2 efpck palseiGlsand|apciasertechdlesk eprlseifly tumsghe mihased GHA st age
is set to the low power 7 supply electric potential Vss, and the output
SB 2 601d Heinfigp (GHF ol thekfindt clocked erve@s NWINY lofl 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. 1In 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
CKINVZ2_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 inyerter 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 ilm_fertcr CKINV1_2 of the second stage is set to the low power



the second stage obtains "Lo" electric potential. A clock pulse CK and an
inverted clock pulse CKB again turn the p-channel TFT 501a_1 of the first
cl ocked inverter of the first stage ON. At this point, a start pulse SP is
not inputted and therefore the p-channel TFT SOl b_1 of the first clocked
inverter is also ON. Accordingly, the output termnal of the first cl ocked
inverter CKINVI 1 of the first stage is set to the high power supply
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inthis way. In contrast with the shift register structured as shown in
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with those in Fig. 4 are denoted by the same reference symbols and
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circurt SR an output S i+l of the (i+l)-th ((i+l) is a natural

nurrber r 1 to an
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pul se. SMP SMP i .is an output pul se of the shlft regi ster.
Fig. GFETQM?Fﬁ1ﬁ8 %ﬁﬁ??P?@PUQ met hod of driving the shift register shown
in Fig. 10. The operation_in s identical with the operation in
Fig. 7 untiiThgeeietiof] by Brst ;fu!ﬁct?(Fﬂng%qtﬁrf FEANYGI auk seeqnd; glodked gkt he
output termnals of the first stage circuit SR-1 to the r-th 8 stage
ci r culCKINRN Y ajeschangys] as debcrifprk pleeifet erThguaysputs Sodf Hidjrasneative slagrssara tieus
inputted to the

outputted while each output is shifted sequentially from the inputted start pulse SP by half a

cycle of clock pulse CK. The shift regiéter 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
théreof 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 1) stage circuit SR_i+1 are inputted to an 1-th
NAND circuit NAND i. The i-th NAND circuit NAND_i outputs an i-th pulse SMP_i.
Tﬁe 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



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 showmn in Fig.
10 outputs pul ses. The shift register shown in Figs. 4, 5 and 10 needs a
smal | nunber of elenents to construct a circuit. Accordingly, only a snal
| oad capacity is required and the operation at high frequency is
relatively easy. In general, a shift register operates with the power
suppl ytapeliagie Sret iglcoRplet@Ualhekdaftet RatAMOLE hajde:ny Qlabad 8reOinpitanal &cof

cl ock pul se and start pul se. The power supply voltage of a shift register
s usHabLaeekAD Auls IQAND U NANIIFLE HCHugS SMICK RULRES rangicstart

pul se e Inputted to a shift register are sual 'y outputted by a pul se
signal coptrolli ircuit that is.fornmed gqn a singl.e crystal 1C

sube: PupBedFRadkRfE o Ftls Va8 tnd St ey fuh R EIR FPELANES 2 control
signal with_an _anplitude voltage of about 3.3 V. The anplitude vol tage of
a pul se si giaF sBift pEsLPIPrEMD 'gﬁtﬁwia%‘réﬁd’lee‘bge%é‘?%ﬁi“ﬁg&éf PE et Gsual |y
increased by a level shifter or the like to reach about the same |evel as
t he powmstrusuppirguit.ol Aengedinglyt prlyghimall laagi awpeditybefetudref mpditheaparatiathat shi f t
regi ster. Now, assune that the signal voltage of a pulse signal to be

i nput hixlh fi@uanshiskélatiwdy sisgr s not increased by a |level shifter or the
| i ke. This corresponds to the case in which the power supply voltage

(corr espondif@edcpall HEhif BEkick 6pHrates RFittathe Polfee EGICEvEIRIgaREMIDE: dHjulhto power
supply electric potential Vdd and the | ow power supply electric potenti al

Vss) gl itu&l[ 6&% >f ts@ﬂﬁls%?%ﬁch{&*ﬁtlﬁo#ﬁﬁté{p Eé}lﬁe. r eﬂie};ﬂergfl?[ﬁy Yoltdee SENEI Y,

t he power ‘supp ctric potenti I1ft redister 1's”|larger than
the amp] i.tude voltage of start | se SP and cl ock pul se CK. The operation
of thggéﬁﬁ¥ng§§ﬁ§¥%ﬁyF%t?ﬁﬁ@“é@gé will be described with reference to a
timng chart of Fig. 6. For the circEit structure.of the shi. ister,

Fig. 4is rErbpeigatlssich & dectpystsd SHEPYIHP b&d‘ﬁbﬁ‘vd%?f‘%‘teméi? A& shift
red sflsellralllysoultgut?éd(tgyhg pﬁlis%hsigr?a\?ect)ntsrglrl)leilgycircuit that is formed on a single crystal IC
substrate. The pulse signal controlling circuit normally outputs a control signal -with an
amplitude voltage of about 3.3 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 voltagé of a pulse sigﬁal to be inputted to a shift register
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 p-ulse 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.



electric potential Vvdd is 10 V and the | ow power supply electric potential
Vss is 0 V) and the anplitude voltage of pul se signals such as cl ock

pul ses and start pulses is 3.0 V for the sake of explanation. Then the

el ectric potential which is corresponding to "Lo" of the pulse signals
(the lowest electric potential) is set to 3.5 V and the electric potenti al
which is corresponding to "H " of the pulse signals (the highest electric
pot enfsabme ithatSBé pb@eb sipply vbheed of &e ifoekgded RVEY VefthKigN\Viows dupplysed.
There is considered a case in which a clock pulse CK and an inverted cl ock

pul se 8@6%@;5&.;:&&@%%%’ 1hRELS Ghe 189 &J&%lsee%ﬁ eRLERiJRIRIal Oks IsNEVRukfaRNE]

TFT 501a receives the electric potentia ich is corresponding’to "H ", in

this cas .HV oan at the sa i I -channel
T somnatidef Of nult pielfs N0 a1 R 2hRE PR S EbEEH BB0 R dhdfe Juor
inthis case, . 3.5 V. Inthis state,. the. p:-channel TFT 5Qla,and,the
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probl ems ari se because the anplitude voltage of clock pulse CK and inverted
cl ocksigpalssehimvess edenilic dotentiah st gowk? S @BpI e it dEg #otantak KA Bhannel
TFT 501a, the electric potential of its source el ectrode exceeds the

el ect coregponédingital‘HOT oftthe pylat sigehle the hijghetstedectndd potentialhis setdr@plVe, t he

el ectric potential of the source electrode of the p-channel TFT 50la is 10

V that is timeighcloeaainsdiep CKIBIVC isrfocuseot Ehdre & covdidlcasdth tdze iedddhr i C
potential of the gate electrode thereof is 6.5 Vthat is "H" electric

pot enﬁ!c%ckg{ulg:cr@KfJnﬁ%lﬁ iﬁt‘@rﬁ-ﬁ GeOFuIs W RE £ ifu@e 18 anLKR AN BlebhSde

electric potential difference between the source el ectrode and the gate

(elt ﬁgt é? gget Ei)-%hgﬂn%% ¥‘FTI _‘féq1ta2r c%tiﬂfgéetﬁg%ie%tr'cvgét%%gg w@m‘fl«%tf]ﬂecop%eg N ool

I'c potenti gate ele respect t the electric

potential of t squrce el ectrode in th -ch el TFT) i S \/ ar nore.
o ot Hif casfofdy PR Fifhe SHBGHTRe CFaftie o BFERE A BHATiF VT 252 SFS e
p-channel TFT 501a is smaller than 3.5 V, the p-channel TFT 501a is

undes fhea®lpsiricupaieriiabyhich ivegoarespanding, i elefn 48 HiS £85ce ddtict R/ Hlis state, the

p-channel TFT 5012 and the n-channel TFT 501d are ideally both turned OFF. However, the
following éroblems arise because the amplitude voltage of clock pulse CK and inverted clock
pﬁlSe 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 electrode 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 501z is undesirably turned ON to make its source-drain
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Simlarly, in the n-channel TFT 501d, the electric potential of its source
el ectrode is below, the electric potential of the gate el ectrode thereof.
In this exanple, the electric potential of the source el ectrode of the
n-channel TFT 501d is O Vthat is the |ow power supply electric potential
Vss and the electric potential of the gate electrode thereof is 3.5 V that
is "Lo" electric potential of the clock pulse CK or inverted clock pul se
CKB, awddiidizre. el ectric potential difference between the source el ectrode
and the gate electrode is 3.5 V. If +the threshold voltage of the n-channel
TFT S01d (t helnlafi§! il he ROYERAJ AF 0501 b rie BRI atsvsaomttera§a€o% ito the
electric potential of the source electrode in phe n-channel TFT Y
or | t - : i.S i turned ON. Areas indicated
by br ek 16 JeHiE HREnAl b 10 hale? ot ARG U MBS bl T, ke

regi ster when_.the TFTs that,should be OF ne due to the problens
oscr IR REVES sores gt At e pSRaieh i T ap L B  ahat i gt b wsbiche
input termnal of the first clocked, inverter CKINV1_1 of the first stage
SR-1 #YPRINGRAPCHIR PORALR] Whnhand thsradectiin gofential ofcthe risFleqtingle thereoiGe NV |
outputs a signal SB 1 in sync with the clock pulse CK and inverted cl ock
pul se toKBs “Tiod abenipatpofentah efhieiohaakr pdse Vol iinkrttheldek rplsesCHEe aBR-the '
(denoted by.S 1 in the drawing) is inputted to the first clocked inverter
CKI NVER=otfic pbensgcdiffdreataap@wsSth the dolirdengeqitolds angitigngdte Slettrodd pU.5ed fir om
the first stage SR-1 is inputted to the input termnal of the first

cl ockegk kipvaidi® aoﬁgghbﬂ thé n%hahfid TEC 9P fha QR potemithl bhendzabannabde TFT
501 d_2 that should be OFF is turned ON due to the problens déescri bed above,

o1 o3 feepect {h et pEQ U e T QARRELochdac e £ AT IR £ VO
nti al .SB f irst clock ' 11 CKINVI_2 b |
Phan U1 HEERCONE ELpMGS sFRtary BOVEANa vdd (indicated by a

Areas indicated by broken lines in the timing chart show the operation of the shift

registcr 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-channpel
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
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broken line 401n in Fig. 6). On the other hand, if the pulse signal S 1
outputted fromthe first stage SR 1 is not inputted to the input term nal
of the first clocked inverter CKINVI 2 of the second stage SR -2 and the
p- channel TFT 50l1a_2 that should be OFF is turned ON due to the probl ens
descri bed above, |eak current flows through the p-channel TFT 50la_2 and
p-channel TFT 501b 2. Wiile this leak current is flow ng, the output

el ect OKINMI @riiscaineSBywerGhart the High Féwe@ét@ﬁhﬁ@le&tﬂg\z‘%6&6(&1%“@@3&@@%9@95
hi gher than the | ow power supply electric potential Vss (indicated by a

br okegdKeR¢ind QdPn iFfg §). 6). The simlar phenonenon takes place in the
third stage SR 3 and 1t's subsequent stages and the | eak current causes the

out put el ectyi tential..SB of the fitrst cl i nverter 1 of the
otage i n quont FsRRlE Mhdir T 8l Shrde T e oS it-LasnoRmL BhE%% | m ng
chart of Fig. 7..As described above, if a pulse s inputted to the input
ter mi HEUtEY 9? Re fnnug terappalidqthe; frse plogkedcavraier (INY Lk of ghe Regond] stageT 501a
and n-channel TFT 501d that should be OFF are turned ON, current flows

t hr ou§R_2Hedribe pahaanel THTsSEDA 2 thriashooldby HiFsis dumed (N idse td Hreeprohfere:
called as | eak current of n-channel TFTs) to output a |lower electric

pot enteseribedabove, heaki aitremd édwauhpuighehe ptehaangdfEht08d_2Vidd. p-Ahamel TFTa
pulse is not inputted to the input termnal of the first clocked inverter

CKI NVEomhi2l e whige THid 1R laurrAd isTRIwhikl ¢hd Badpus BRUKR Reddal SB 8 JruhRefsON,

current flows through the TFTs 501a and 501b (this current 7is hereinafter

cal I'egdiogfed Skt GUERAMN 19 b bﬁ{’é@gllﬁ?ler thlbln i 16w 8?%&%9%?@\}5]%&“%8%@%‘2\%52ak

potential than the intended out el ectric p nt i _

Cur Ty Bhrgln i ARG, o e P ses of outputs B M It In

12 malTunctipd SRR bichomenon thies pince in the Trd stage S5 hd e 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 301d (this current is
hereinafter called as leak current of n-channel TFTs) to output a lower electric potential than
the intended output electric potential Vdd.

Also, if a pulse is not inputted to the input terminal of the first clocked inverter
CKINV1i 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 potential 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



In order to prepare against the mal function caused fromthe reason above, a
conventional shift register receives pulse signals such as a clock pulse CK
and a start pulse SP after the anplitude voltage of the pulse signals is
increased by a level shifter to the level of the power supply voltage of
the shift register. A display device with a driving circuit that has a
shift register including a level shifter is taken as an exanple here. The

| evel psdifunic8on iwheh iesTEBSRatnshypuldaemainn®@EF ek tarned @St rat e on whi ch the
driving circuit with the shift register and a pixel portion which receives

si gnal s out gyt §@er fis 0@?}:?&}@ 4kt NGe ChbhBitchioh Ocath&P iR alle | BGOSR 8b&/ of med
ca

(this substrate is ed a panel substrate). Alternatively, the | éeve

shift . .S c tal whi .S se ate
o SRuToRR 00 T PG G B f £ PRI Sl R0
substragte from¢th nel substrate, cjrcuits n the periphery of the_pixe
Sorti GReb By g G kiRl 2y easef By o orCEamitet e lossher
consunption is | arge because the wiring capacitance and wiring resistance
are | dxgeower sugplysiotags pidhc peiftiegintebet ween the | evel shifter and the
circuits on the panel substrate. On the other hand, if the level shifter is
formed on t ke disphel devites taitht @ driviieg Etuiowiah dras pr givlt emgiater SecudiSggnédvel i nes
to which a clock pulse CK and a start pulse SP are inputted are- large in

| oad ¢hifReiit AllER. asTheeeh@pR, h@te] STheilgrilshifddh tBS @ise!maKbpubsgedCnand a
start pulse SP are dulled in the buffer output after |level shifting to

cause sﬁﬂ)sﬁiia%lg%}ﬁcﬁttgﬁ leigfaﬁE diRuft Wafhtthe sKi® @Yistet Andk E?{lreil %@’rti@ﬁ U rekbdigePul se

signals from bei ng , the current supplying a of the buffer has

Lo be enbanGed ASERSREIRRTABONA, (PuRblal lul GOLSLEL MMEPAISS.ALEYH

shiftérrTornmed on a panél s suc Iffrculties in

Op i 2L LG BRLR R B BOYERe SAPRL Yo eS8, 2L 2LP°
| nput tI(estu s%a%ee W%;C%r:g lsesp’ara%e ?rgirnf tthe rpgrgfiliagsrtrate.

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 Iings 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 dcviatioﬁ due to signal
delay. In order to prevent the puise 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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can enploy a level shifter formed on a panel substrate or a level shifter
formed on a separate substrate fromthe panel substrate. In either way,
however, the shift register has problenms including difficulties in
operating at high frequency, noises in power supply lines, and a | arge
area for placement. SUWMARY OF THE | NVENTI ON An obj ect of the present
invention is therefore to provide a shift register that is free fromthe
above probl e\Br@Rth kOt ShpGiubly vagaider Sulitd peYE Stefhts, AsEiM fﬁ%is&é%g' ster
of the present invention receives a clock pulse and start pul se Ich has

a s W%Aneémﬁfﬁﬁlaj lte?uqesh}fﬂalr tf&%?edt&a{ﬂ p&ljﬂg shOREke ;8/1“? gelv%él %ﬁ%téraf%?mg eorté Qg;gﬁzgri'ﬁlfet

regi ster. erefore, 1t becones“unnecessar orm outsi

substrate a level shifter for raising the anplitude. voltage of a clock

ool s cPinta i e o e BN veato Roda BReRid S b Seoaltmat ar
pul se_whi ch have been subjected to |level shifting to raise their anplitude
vol t ajeluding dificyliegsan operating apbighriraypptyy noi6es Mg weasEpRldilings.yandiat lajgs

possi ble to solve the problemof increased power consunption due to the

wi r i ngrek iforeplacgoeeni.t ance and wiring line resistance between the circuits on
t he panel substrate and the level shifter. Further, according to the
present invention, it is unnecessary to formon a panel substrate a |evel
shifter for raising the anplitude voltage aof a clock pul se and start. pul se

and to input to signal IdmesuARsy 6kasks pevea@og start pul se which have
been subjected to |level “shitting. Therefore, an influence of dulling due

to the | oad ,of .t Lan [ i: t he-shi reqi er can
coornce or RIS oh s TRl SB35 0l b SRR GE
| i nes.can. al so be suppressed., | di.tign, .according to the present

i nvenfPBIhea %Ved?rgéleg‘gdﬂg?Wt?@%ﬁ%bvéﬂ%a?rﬁh&f TCEyA Ty ggi ster i g reduced since

a level shifter is unnecessary. In this way, a nethod of driving a shift
regi ster at 2hihgl regigeiitby PGSR IngeriigyoiResives 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 phIse
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 resistance
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 puise 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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consunption is provided while the problens such as a noise of a power
supply Iine and a |arge area for placenent are solved. In the case of

enpl oyi ng the above driving nethod, if a second clocked inverter that
constitutes the shift register has high current capacity, it is possible to
reduce fluctuation in output electric potential of a first clocked
inverter due to current (leak current) caused to flow by a TFT in an ON .

st at e registehis reduyced sialcos kevgl shifteris ennedeatarshoul d be OFF. Then, the gate
width of a TFT that constitutes the second clocked inverter is set wide. In

a conventi ofalthishidy, armeghsd ef drivhig 9BhY: teafkeraft hagts feqthcg vaak s ippwer t er
CKINV2 in each stage is holding a signal outputted froma first clocked

convelchfdurntgHoiMs - proNaE@ iR AhY protleRs 48éh & rﬁﬂﬁc i

secong cfggged i%ggrter éate &f t%s of T%%s Q?TCQES%FQﬁFHyQﬁ%Q?EEgnd

cl ock |y, p-channel TFTs 502a and 502b and

n- chaE%E%Q%%fﬁﬁgﬁgﬁkgx%mggggﬁ‘are often fairly smaller than gate w dt hs of
TFTs that i tut flr Ioc ed. i nv CKI NVI hanne
TFTs 501a aﬁ’an@o‘iaﬁe Qﬁ E) égv@éf?:ﬂé‘?@ ‘%t’)i‘ifons\n‘:{‘}?ﬁg‘gé‘gé&f?f a8t t ho
respective polarit For |nstance gate w dths of the TFTs that constitute

the sEBBHELES Shaceultitpgisier &pS high @wient 6apECED 1S pREsHlnifadsco fluctup@om s
that constitute-the first clocked inverter. Note that all of these TFTs
have ohtpus algetricgmtentiabalya first clockekinyegsedite torouemni (denk amreht)eanteddo fland, a
shift register receives a clock pulse and start pulse with a smaller

anpl i bydeTYOl inageONhsaatet dfethp diet clsckral yvyiedtia@estould be GHA. f tTheggihstake to
cause a problemof the |eak current. Therefore, the leak current is reduced

by sethithbraarier that Siifneds tEEI&ohh%tocﬁe@ﬁﬁ\eM;@ga v&@eond clocked inverter
wi der than those in the prlor art. For exanpl e there is considered a case

B R e
][ 23\; St?onqsagéf& #%ge;e S%Ihlé)ﬁ]cf P%fa! %?gkn% olu@;\;/ Ei{ederfm%c at irst Qlocked ¢d :Il\?etrt%rr BR?N{/tI]e
Accordingly, in order to reduce the load due to the second clocked inverter, gate widihs of
TFTs that constitute the second clocked inverter CKINV2, namely, p-channel TFTs 502a and
502b and n-channel TFTs 502c and 502d, are often fairly smaller than gate widths of TFTs
that constitute the first clocked inverter CKINV1, namely, p-channel TFTs 501a and 501b and
n-channel TFT5 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. Note thaf all of these TFTs have the same
gate lcngth.
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 k:ak current is reduced by setting gate

widths of TFT5 that constitute a second clocked inverter wider than those in the prior art.

For example, there is considered a case in which the absolute value of the electric
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(corresponding to "Lo" electric potential) of a clock pulse or inverted
clock pulse inputted to a gate electrode of the n-channel TFT is |arger
than the absol ute value of the threshold voltage of the n-channel TFT. By
setting wide the gate width of a p-channel TFT that constitutes the second
cl ocked inverter, it becones possible to reduce fluctuation in output

el ectric potential of the first clocked inverter due to current (Ileak

cur r epoiengaudiéidicnoe bttowehyhd blecmicgltaemial off EFourca chiatrGid of at a-chhaicl SFaul d be
OFF. In addition, there is considered a case the absolute value of the

el ect et cpstRDl akirsidilédken qRe& R SWae Rhifh eeo@dt&CAdd tePOWRSH d18dtri®Tpofersiaur ce
el ectrode of a p-channel TFT that constitute a first cl ocked |nverter of

the Sgtfd}fc‘; Siss &F < l%&ﬁ? Iﬂb%ﬁﬁg o‘fI cSc,rIﬂ FulfOs SRk cl%&péﬁlgﬁ?\gﬂgk&% to

"H " ectric potentia se or | nverte e rnputted

t t h I TFT I th | ut I

S e e S
i dt h f TFT t hat titut d cl ocked t
o b SR LT LR ol D ST AT

first clocked inverter due to a current (leak current) caused to flow by
the pecondsiasked Evertar, dnbeonmss possiblgde r Ifichatiorm omgpt ¢le¢tnio petensiabt her
TFT is added to the first clocked inverter. The power supply electric

pot endf die first dothedtihedter duamo outguit(lehle coirexat) cafsed beflbwtstthe hadkedk]liTRIEr t er
through source-drain of the added TFT. A signal which has an anplitude

vol taqearprgjﬁesm’ghd)‘ﬂa@lgoﬁs the power supply voltage of the shift
regi ster is inputted to a gate el ectrode of the added TFT. The added TFT

is turned OFF whgBat Herd ?sagorgag]a;&m ex Ik lﬁsoﬂ[tgmdﬁ@ of TSl G rpgﬁbtntlan(t he

| eak current) which' flows rnthe first clocked Inverter is cut.

ore e AL IS A SubEE B SR B Lo
gge;at S a}jﬁg IcﬂgIglr glg I;ICIlnvIéIItI:II oIfOIIIIe s trregxléle a¥1d t?xIatl%gI?eslt Sel cgr?é/ ngteecrimgs well
(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 absolute value of the threshold voltage
of the p-channel TFT. By setting wide the gate width of an n-channel TFT 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.

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 vo.ltage of the same level
as the power supply voltage of the shift register is inputted to a gate efectrode 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.
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driving the shift register. BRI EF DESCRI PTION OF THE DRAWNGS In the
acconpanying drawings: Fig. 1 is a circuit diagramshow ng the structure of
a shift register according to the present invention; Fig. 2 is atimng
chart showing a nethod of driving a shift register according to the

present invention; Fig. 3 is a timng chart show ng a nmethod of ‘driving a
shift register according to the present invention; Fig. 4 is a diagram
showi ng t he VEith tict aboee sfructushiafshift egpisérewhich Mogs n& mstfinctibagnaniitiovang t he
structure of a shift register; Fig. 6 is a timng chart showing a nethod of

drivi agexatecamﬁ%mtﬂeqtﬁ@tcysmﬂ low pEwWaE Qipply Fbigage is pRoviaddi 4 WA GHafieBRO8E Ng an
i deal nmethod of driving a shift register; Fig. is acircuit diagram

show of a shift reglster according to the present
|nvent@?onQE{P—&Eﬁlﬁq{?#"&%r timng chart show ng a nmethod of driving a shift
register accordlng to the present invention; Fig. 10 is a circuit diagram
showi ng the structure of a shift register; Fig. 11 is a timng chart
showi ng a nethod of driving a shlft register according to the present
invention; Fig. 12 is BRIEEIEsCRIPLI oS Usx rycture of a shift
regi ster accordlng to the 17 present invention; Fig. 13 is a block diagram
of a di spl ayn tewaccempanyingdawargsvi ng circuit that uses a shift reglster of
t he present invention;

Fig. 1 is a circuit diagram showing the structure of a shift register accordmg to the

present invéntion;

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 registér according 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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Figs. 14A to 14F are diagrans show ng el ectronic equi pnent to which a
display device with a driving circuit having a shift register of the
present invention is applied; Fig. 15 is a top view showi ng a manufacture
exanple of a shift register according to the present invention; Fig. 16 is
a top view showi ng a manufacture exanple of a shift register according to
the present invention;, Fig. 17 is a sectional view show ng a manufacture
exanplpeeseit iavestiiont regi ster according to the present invention;, Fig. 18 is
a circuit diagramshowi ng the structure of a shift register according to
the presentFig.ndeitd dblock Miggrath®fi & dspliyr davide tdivagr aavishewinaid figr sdekuct ure
of a shift register according to the present invention; Fig. 20 is a

ti m nghighdpkste? BOWeMWeRniRlRbf driving a shift register according to the
present invention;, Fig. 21 is a circuit diagramshowi ng the structure of a

shift regis ording . [ nt jnvention:. Fig. 22 1s a circuit
di agram shovtP\,? %Sgalt(21 %e{os;l %6‘%689 éa@gafmsg S@i‘?lfntg ‘?%%ﬁjélicegqué %S&d%"n‘é’h{%‘ 1 ﬁ!éSpiaﬁ'r esent
invention; Fig.,23 is a.circuit d%a Lan1s$§mﬁqg$the structure of a shift
r egi sEEVCRTIGAANGE HrHENav e HL FPRVERPS BRProEey IneAtipg isARgnedui t di agr am
showi ng the structure of a shift register according to the 18 present
i nvention; [Fig. 1525 ajtep dieyi $howing dimggiusaatun ewimpletdia Sifi rreivierecedrdingstoi f t
regi ster according to the present invention; . -
the present invention;
Fig. 16 is a top view showing a manufacture example of a shift register according to
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 aécording to the
present invention,
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 registér according to the
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Figs. 26A and 26B are, diagrans show ng the gate width of a TFT; Fig.27
shows a photograph of the shift register according to the present

invention, taken fromthe upper surface; and Fig.28 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 PREFERRED EMBODI MENTS

[ Embodi ment 1] A circuit diagram which is equivalent to the circuit

di agr aesodt ifvention; as an exanple of prior art, is used to describe a shift
regi ster according to Enbodi nent -1 of the present invention. ldentical
conponent s \Hig.I25tib@s@rcuft dﬁﬁgamlkhawcﬁjmﬁ(%h@dum’oﬁ hehifavEistke h&IRAAL to BThol s
and expl anations thereof are omtted. The shift register of the present
invenF}egghtriﬁgﬁthg,s a start pulse SP and clock pulse CKwith a snmaller
anplitude vol tage than power supply voltage (corresponding to a electric
potential diffe en._a _high power suppl.y. ele .c potential Vvdd and
a |l ow pomeri?ﬁésugﬁl{g%ﬁ%?gfé}tgﬁ %‘2‘%‘8{“ é;g"th szlmg\}gg)gat%fmﬁweofsaﬁfﬁ, regi ster. Here, ,
each stage qf e, shift register_has first clocked inverter and a second
cl ocked in%&é@ﬁﬁo%é iﬁfthc‘P @‘t@e%‘?ff ﬁ%?tﬁfe?cceiéhmfz) Hi§sPISSEH ARFFRIIOTF T
502a and 502b and their gate width is set to 1/2 or nore of the gate width
of p- tkanfem thepppeoafaasidng§0lb of the first clocked inverter. The gate
width of a TFT here refers to a length of a gate el ectrode portion, that

19 over | aps Fig.2® shown dumtetornec in \opetaipgra chift hegiStem actordingetopeep pagdiaul ar
direction to the noving direction of carriers. A gate wwdth Wis descri bed

with frﬁéﬁﬁ@ﬂﬂ&héﬁe&ﬁeﬁﬁyogﬁMﬁﬁ_d 26B. A sectional view taken along the |ine
a-a' of Fig. 26A corresponds to Fig. 26B. Denoted by 3000 is a substrate

with an insulating surface; 3005, a sem conductor active |ayer; 3004, a

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 Ijrior art, is uéed 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 pbtential 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
inverter. 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.r

The gate width of a TFT here refers to a length of a gate electrode portion, that -
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gate el ectrode; and 3001, a gate insulating film The sem conductor active
| ayer 3005 has regions 3002a and 3002b whi ch function as a source region
and a drain region, and has a channel region 3006. The gate width is

indi cated by Win the drawi ngs. Each stage of the shift register is
conposed of a first clocked inverter and a second clocked inverter. The
second cl ocked inverter has n-channel TFTs 502c and 502d and their gate

wi dt h 9veriaps a gmicopdygitorpstiue lyet dhe IEd, i e pependicelnadinedtionFET the50dcingnd
501d of the first «clocked inverter. The current capacity of a second

cl ockedirdctior of earriekd. NV gita willth Wi isclgbdribef! veidc tefershage Higs. @obangezbB.n Ahi s
way. Wth the enhanced current capacity, the "H " electric potential (high

pover. seuigiay védve eiltenCaley eitlil a-¥de) FRutiBut cdrfapdidiao 5880968 C! BEKGE: b
inverter CKINV2 can reduce fluctuation in output electric potential éB due

to | eadpopuk raembsﬁgte%ﬁﬁ'ﬁﬁrlﬁéuliﬁl u‘?{ac%;ﬁ?(ﬁsdgr, %t sefili K gtok @l}ég‘?ﬁ gargexggdayl ina

shift register that recelives a star P and C wth a

smal | e lJtude ge than the r ply.voltage of the i ft

" ooi st TR Sl FRRER s e hBuE BIR; | TH Bephic Rl eyt oS (s
power suppl ectri potential Vss) output fromthe second cl ocked

i nver tfsgwgﬁfﬁéé @ 3@9&&@% floctior @53 JavIctotrein and adripcegonentd hes 8B due
toleak current of p-channel TFTs of a first clocked inverter CKINV 1. The
oper atGhanndregipe 3§@£f t Theeggites width & indiseigdda Wsn dhisodrewingsdescri bed with
reference to a timng chart of Fig. 3. Broken lines indicate fluctuation

i n out put ellgadthrstagepaft tbashifl reglted ue compodedalf acfirst elocked mvEiter. and, a sedondken
line 301n shows fluctuation in output electric potential 20 SB 2 due to

| eak oigdkedtinddreni NPhd dcob@bloakeharertr H&Tschhet APt SO ff sddaeadd st
clocked inverter CKINVI_2 of the second stage. A broken line 301p shows

fl uct ugid @t [ ' < e rr L OW ng
L ough e Chamar i or EAEE Uy B R Bt pRRusnd IR T POLGAN TR, Fie

CKI'NVI; 2195 iﬁ‘}éﬁeﬁecond st age.

The current capacity of a second clocked inverter CKINV?2 in the circuit of each
stage is enhanced in this way. With the enhanced currcnt’caﬁacity, the “Hi” electric potential
(high power supply electric potential Vdd) output from the second clocked inverter CKINV?2
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 CKINVZ,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

20



By increasing the gate width of p-channel TFTs of the second cl ocked

inverter CKINV2, the fluctuation 301n is nmade snaller than the fluctuation
401n of the output electric potential SB 2 due to the |leak current of the
exanpl e of prior art shown in Fig. 6. Also, by increasing the gate width of
n-channel TFTs of the second cl ocked inverter CKINV2, the fluctuation 301p
is made smaller than the fluctuation 401p of the output electric potential

SB_2 B 2tducttbdedleakreautioeits Gkodgdhen-exame] BFR sOId A U1 Ok Botkes 6.
According to the above structure, fluctuation in output voltage due to |eak

currenfydfer GRINY 2Sb¢ Lyert gr 4 of
t he exa‘FrpIe(ra of prior aﬁ{e%ﬁﬁﬁjd an%elfrg%ﬂg%)fggggg ﬁ%ﬁ%ﬁew drgﬁgglb of
thefl e e ) each hi ft S tch
thei r S pRGAE! SR AR AEHE Rt pgéxaanfa e eh o
clock ul. inverted cl ock pulse CKB is |nputted The p- channe
TFT SGE%EIWéEl%%%PEGf@rm%Qt‘Pfé%‘e SORGEWLEs t he input terminal of the
first clocked inverter. Wat exactly switchin F% of positions of the above
two TFTs nedhs incseagof thedgdierwidth pérp-eheanpl dFTa ofi the tsesomduclogkeal frasrtar TFT1
and a TFT2 and a second structure is obtained by swtching positions of

t he TIOKINNR thhBuEEatn Blgnamsmde spatltedhah the @spetion\6)1gaf ehe @ltpateletes of
the TFT1 and TFT2 in the second structure are the sane as those in the

first posnfitic Bl Bdud 1 thhRak 6Q8s oF lifidlelawile ofbridBt dhoweaAdyetsed so that a
source electrode of the TFT1 has an electric connection relation which is

identical wiglh, Eyf}i iabRadifg f-hec Wf&thcﬁ? -&l-ah lof‘E'f?sf h% ?9(%& H%Jlggﬁfggﬁ] JRHAE: Of

the TFT2 of 't hé rst struct a source e ectro as an

et GRS E Rl P oo IR0ET G ;.02

el ectrode . TFETI s, an electric connection relation V\/mchldentlcal
with BRtEEH @&é 'rbcd‘teotﬂﬁ'é?c@ia%ﬁ“‘i‘%ﬂt tRnegmple g oY 481 POFJAEIH0O- the TFT2 of

the first structure, and a drain electrode of the TFT2 has an electric
connecti on According fo 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 Aprior art, the p-channel TFT 5014 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
inveﬁed clock pulse CKB is inputted. The p-channel TFT 501b has a gate electrode that
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 TFT1 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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relation which is identical with an electric connection relation of a drain
el ectrode of the TFT1 of the first structure. Also, the n-channel TFT 501d
and n-channel TFT 501c of the first clocked inverter can switch their
positions. The n-channel TFT 501d has a gate electrode to which a clock
pul se ' CK or an inverted clock pulse CKB is inputted. The n-channel TFT 501c
has a gate electrode that serves as the input termnal of the first
cl ock e@ﬁ@@pm@ﬁﬂommdﬂmé1§®nblﬁmhnémabwnhbmw@cukhmnpmnhmnﬂahoHBTaSﬁhﬁeand
p- channel TFT 501b of the second clocked inverter in each stage of the
shift eclegicsicerf tharlTBIN bEhe Fiedtrstqposirt | DAgain Thetrofe ohamngETT bs 28lac0as a
gate el ectrode to which a clock pulse CK or an inverted clock pulse CKBis
| nput t@Mnedilim dRt-€BANWSEL HEdHiSN Jahtﬁ"ﬁﬁel@ctﬁ@tcgnﬁécﬁﬁﬁ E&Qﬁ)ﬂtrﬁ% éi@cirq?i%_f)tﬁ

e n-c

input termnal of the second clocked inverter. anne

501d g Frronanielardflucafd. é}%far{gﬁr?%g@g 808 6 /8 Sl & E%Eglé‘%gﬁm&reﬂ .

their positions gate el ec I’O

cl ock .S an _i.nvert pul se CKB n- channe
TET 56%“83 el A i FEE L RBEdR it FuhAaod ot e
second ked. inverter. In Fig. 4, the TFTs constituting the first '
cl ocke é?@éF“@KPNWT second clocked inverter CKINV2, and inverter |INV
of each. sta e of the shift register have a single gate structure.

However , egIEF,Ttéle aréhanoe! TFHiS0éd andherdrona 'ikF ol 1¢ afkihe dirstotidbdked gat@ter
structure or a nmulti-gate structure with nore than two gate el ectrodes. 22

[ EnbodianesmtitcR] théir gosiliohs alted fi-charinet iT@EgY ﬁ]mw\ﬂﬁisc‘&ﬁ abelRibie tsivhust AERcRl a
shift register in Enbodi nent 2. Conponents of this shift register that are

i dent iide @KUt 4dRSEriddclGER pufbe ATEB Igl@@;ﬁﬁr%é bynd R&ngfi® Tral SORNER asgﬂpo' S

and expl anations ther eof are omtted shift register of t e present

I nventd Qi ole el ¥69easihe EdpuP W 26naPor Ak Sl Q5K RS er.

In thc same manner 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-channel TFT 501a has a gatra 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 switch their positions. The n-channel TFT 501d has
a gate electrode to which a clock pulse CK or an inverted clock puise CKB is inputted. The
n-channel TFT 501c has a gate electrode that serves as the input terminal of the second
clocked inverter.

In Fig. 4, the TFTs constituting the first clocked inverter CKINV1, second clocked
inverter CKINV2, and irrverter 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 or

a multi-gate structure with more than two gate electrodes.
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CKwith a smaller anplitude voltage than the power supply voltage .
(corresponding to the electric potential difference between the high power
supply electric potential Vdd and the | ow power supply electric potenti al
Vss) of the shift register. The above causes |eak current of a first

cl ocked inverter. This enbodi nent reduces the |eak current by the foll ow ng
structure. In Fi%. 1, an n-channel TFT 101 is added to the first cl ocked

i nver tlEMBeRIN&At ZIn 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 Kig. ils in anagirowitl dingratre widquashows the $tarcgee dhansBift raideegual to
or smaller than r) stage is denoted by 101 k. A gate el ectrode of the

n- charfebodikiEnt 0 1kCompoasiineot g tiaftamgieh Pkt atedehnall vath thosd id Bz al.Qcked
inverter CKINV1 k-2 of the (k-2)-th stage. A source el ectrode of the

n- changbied sy (h0dake IcerbARASABE 41 ckBfnb AHsRANESE RUBRYece! eCtric potential

Vss and-a drain electrode thereof is connecte 0 a source el ectrode of an

n- channel TR 5 .0f first. .clocked inverter I NV K. Wth the
Coovanory uor et cleifke bl fhe' i e ifleRIT FockeS ot fire BINEe, i 0P IAS e

n- cha | TFT 10% k in the first clocked inverter CKINV1_k of the k-th
st age. prwnalier applitude vigttegs dhan khesPRbsTs BRI VolHes (OPespopdingitg ihe.
SB k-2 is "Lo" electric potentital. The "Lo" electric potential of the

si gnalclesgikpatential giféerenaethetwesnethe digh pawertsupply slecpémpetentéal phidyand|the tavi ¢
potential Vss. Therefore, when the "Lo" electric potential of the signal
SB_k- powsr supuy elediricopditraial 3se) & the shididegzfert hEhmamdvannedes TEak bkde &£ a t he
n-channel TFT 23 501d_k obtains a gate voltage (a gate-source voltage Vbt)

of abditt docked ihertdr.t UTHiCembbdiment iddatds theldak chtedtiyshivBliowiResthRalecur rent
of n-channel TFTt can be avoided in the first clocked inverter CKINVI_k of

the k-th stageigir GHintehathd THr {61 & dabd Ewthehﬁgttd&&re?‘i'ﬁ\iewep@:réx 1%9%1&& |
i. SB 1 of the cked

regi ster of Fig. The fluctuation in output SB_ irst clo

I nver i@ty Qtfagé Bt fcbﬁs%ﬁut%é ﬁ*%eshgt‘tl?cgti&er 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 electrodé 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
electrode thereof is connected to a source electrode of an n-channel TFT 501d_k of the first
élocked 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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the leak current is not a problemif a start pulse SPis inputted in the
manner shown in the timng chart. In other words, in the first docked
inverter of the first stage, the fluctuation in output SB 1 of the first

cl ocked inverter of the first stage due to the teak current is not a
problemif the output SB 1 of the first clocked inverter CKINV1_ | of the
first stage is a signal obtained by inverting the polarity of the inputted

start 50iHsle oBRinsTh garutgitabe $B pateadoutdrevdliaps tv,g) etkadt Drventas t@hed erisecond
stage is fluctuated due to the |leak current. On the other hand, the

st r uctwitiueffailhi B eI ey TRRt lchis caARADOEn Rhandd] aY¥ERtdiRDet RO i RULR B of
the first clocked inverters in the third stage and its subsequent stages

from %ﬁd&@dfiﬁ%ﬁ%l"@t{ﬁﬂ\quﬁo ﬁlet‘fﬁ%f%{‘:i%w ent of n-channel TFTs.

Accor , outputs of thet age and its subsequent stages are
regarded as (t.he,legitimate outputs gf . the shift register. As described
above, by ac}%g%lst%gnwgaﬁ?gﬁg%qcﬂﬁqg%fh{fgretghséer tflpég: cl ocked inverter
CKINVI in the third stage and each of its subsequent stages, the |eak
current is prhsviBigteaiionds ouimid Shilfof the dirst deckedinvsisr af thenfishetapy dutow, a
different type of shift register is described with reference to Fig. 12.
Thi s thhidak quexghtiserotcupiobtes: & =sgrigpulsbSRiinaputted in MaNDaape shdworin ofie
output signals S of adjacent stages. Qutputs S of the respective stages

are eliggibgichapot Bnéthed woafk, inhas eirsthivoRed tvEiter oflthe fiERRRGHEAE Slubfuatibh & Shi ft
register that are identical-wth those in Fig. 1 are denoted by the sane

ref er @Rt HHTHObS HRNGsE XRLRORHveAS: b &lcehfst ¥fa8e ;a%% ?ﬁje %e%ﬂ c-m?mf fsugduation

[
in output SB1 of the first clocked inverter of the first ~stage

due t 8:diem! @2ke GULER ilsofnc%gfﬁgﬁame%g\*r{vfﬁgg}ggi@%py'o%%ﬁgési_t;sté&%pﬁ&eed 'n

t he nner shown I'n etimn art. e outpu

Lo Ao DLF o BB SCBE MRE shlphgee e o the teak
regi st er S| r']f % o%tpslit%%a_lZ o%ljtltlg it’ips?gzlofcitgﬂn%rl\tlg (())tp t?lg ?égogg st%]:ge Eshgucgll:z}tgglj Eh?e to
the leak current. On the other hand, the structure of this embodiment is capable of
p.reventing 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-chanmel TFTs. Accordingly,
outputs of the third stage and its subsequent stages are regarded as the 1cgitimate’0utputs 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. Outputs 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.

24



S 1 and S 2 of the first and second stages is output as a sanpling pul se
SWMP_|. By adding the n-channel TFT 101 to the first clocked inverter
CKINVi in the third stage and each of its subsequent stages, the |eak
current is prevented and the shift register can operate. nornmally. Note
that, no new p-channel TFT for preventing the |eak current of t he p-channel
TFT without fail is added in, this enbodi nent. Cenerall - channel TFTs

have better ThehBreiuatian wrowrot Hadl pf Heaimserlormersinveriat € &I‘éidr ef thet fifsg
inportant to ensure prevention of |leak current of n-channel TFT in

part i ctdgardueAocihe dealgbyrrent he nabapeotdemué taustat polse BPeisanpitteg inethk marner ent
is very effective. In the first and second stages of the shift register of

this enbaed nemt,tihhg dathapmbughl hesolipdasBNE oBdd fied ddiked iinwktet|opgked
inverter CKINV1 thereof can switch thelr positions. To el aborate, one

structgursnd Ba ge CARRL 1R TR QY Cle SRLIS ’cuﬂrgnl.a tH?| ARG Tdoks %alnte‘;x’fe-[g Teikpat

has a source €l ectrode connected to hi gh power supply e ec rlc

pot ent j wn.in .Figs pCase neI TFT
P05 o opRlauichs 9 sBIPRAG wELSE iabatiflalR fidh RLAOIGREHIoL"G, Bl

drain el ectrode of the p-channel TFT 501b serves as the_out put ternlnal of
the 115 drond Selceihe S ADE FoERNFES MNP U Telins euioh kb an B #Fbyed
sets, as a p-channel TFT 501b, a TFT that has :a source electrode connect ed
to t hdhtpghaprahdET Kiptel the éirsielacked poverat CKINVddn tharthivdisage asd eaelhef its

p- channel TFT 501b is serially connected to a p-channel TFT 501a in this
or der sabstqacmirséiges,ahelbk ooeendfis pleeeged hahthelshifGEgB1 aaseperats nasmaline out put
termnal of the first clocked inverter CKINV1. 25 As has been nentioned in

t he above, tMeeah&l @olio Pajsndcd THRLS Reed@npahe Haltscurdilaf aiRdp2Rddhect N t he
first clocked inverter CKINVI. In each of the two ways of pl acenent,

n- charfiet v E%%t%@ﬁdis%eé%cthﬁa@m%ﬁﬁ%tt h@bﬁerﬁgs'rkb%ﬁel terelaberaigr one

structure that can be enployed sets, as an n-channel TFT 501d, a TFT that

has a cﬁ%ﬁ%@ﬁsﬁ&%&ﬁ dc%affrl%” ”lfrg, fhd th&e%ﬁ% 2& B YOl 3 Y ‘éHQM Pﬁk{@rﬁh{r{ &t leak

pot ent’i

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

In the first and second stages of the shift register of this embodiment, 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 potelntial Vdd, as shown in
Figs. 1 and 12. In this case, the p-channel TFT 501a is seriai[y connected té 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 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 terminal of the first clocked inverter CKINV1.
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n-channel TFT 501d is serially connected to the n-channel TFT 501c in this
order and a drain electrode of the n-channel TFT 501c serves as the output
termnal of the first clocked inverter CKINV1. Another 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, and the
n-channel TFT 501c is serially connected to the n-channel TFT 501d in this
order and a 4f dh bee] mentonrs Bf thetpdowe,dherarst (WP WH61d Perveshamel AFTout put
termnal of the first clocked inverter CKINV1. In the first stage circuit
and t h)lsendidibimge first dockted isvertdralHN VD tiheath oBtheavocksd of iplacefesy, -
CKINV1, the p-channel TFTs 50l1a and 501b of the second cl ocked inverter

CKI NV2y-cE@iheB WRTS B01d@hd SDOSchd oWAch ke postftagneln EF%ré@%e%@cé@é@hqﬁf the
second cl ocked inverter CKINVZ can also switch their positions

third shage stets %s LDR- ARt TR0 HSS TR tﬂcﬂ hds %%’%gé gﬁgﬁo@eﬂ ntnggt d
circuit in e subsequent stages tot stage, &hannel
TFTs 01b of . t nvert th of can switch
Chetr a8 Weﬂr%upglya%i et et O B st i s Tl i ol Pyttt e, | ae
a p-chanpel ‘EFT 5 a TFT that has a source_ el ectrode connected to the
hi gh gbtRannel 5ET y ﬁ scerilly gersstaddp tigerchangel i GiLa g order aprdia imin | n
this case, the p-channel TFT 50la is serially connected to a p-channel TFT
501b iakeatiads of thten-chavaehTHE S0AC sesbescasrtbel euipht tenminal ohthadikt ceckeBOdierer ves
as the output termnal of the first clocked inverter CKINVI. Another

st r uctQKENVhat Acathebstrestpleaftadcamebes empoyed petshasnareh-chkined THT, 568 JRTTFhat

26 has a source el ectrode connected to the high power supply electric

pot entthad ha¥dickoukdd dlédtde abRectdd® the ¢RRADPBSr JUf Blﬁ@l%@tricspo‘é&{tidﬁkﬂsy zﬁﬂﬂﬂect ed
to a p-channel TFT 501a in this order and a cfraln el ectrode of

p- charmaian?;aTrﬁﬁ%méﬁrs\éﬁ@ I SodddeteAYd E"f. LR gg%latnﬁ fid 63¢kr & J%aogiaﬁﬂn

i nverter een nention ere are
place e@ec?ﬂaag %ﬂ he Iﬁzﬁannel TFT 501d serves as the output terminal of the first clocked inverter

CKINV1.

In the first stage circuit and the second stage circuit, similarly to the first clocked
inverter CKINV1, the p-channe! 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 CKINV?2 can also switch their positions.

In the third stage circuit of the shift register in this embodiment and the circuit in
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-channe! TFT 501b, a TFT that
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501a and 501b in the first clocked inverter CKINVI. 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 supply electric potential Vss, as shown in Figs. 1 and 12. In this
case, the n-channel TFT 101 is serially connected to n-channel TFTs 501d
and 508 3 spureq slecigpdterormaeied talithe Highl eewerotopbf eletteicrpatdraiah d1ddTFTn St c
serves as the output termnal of the first clocked inverter CKINV1.

Anot hemsstthaptohamned AET Xdb ibeeréntiyl @ypaccts@toss pabamre] TRINE)IRGH thif bidel@dd a
TFT that has a source el ectrode connected to the | ow power supply electric
pot entd @hinVelsctrdde dflthépeaskhel TIFT 3016MR3ARE las THeToukPd: tkSniner bkl YirgARIgEE ed to
n-channel TFTs 501c and 501d in this order and a drain el ectrode of the

n- chanpel ik pfid serves as the output termnal of the first clocked
inverter CKINV1. Still another structure that can be enployed sets, as an
n- channel TF a_TET that .has squrce el ectrode cqnnected t | ow
pover " suppl yAuTee PrerimEilorctil 88308 ¢ MG a® L6 o S e TR G FEn - FaF 18 01
is serjall npegted t . -.¢hannel _TETs 101 and 1c in this order and a
dr ai n tachd S0 B te st Hetksiimiener GKINY - J8cagsobdicre VeI Placeminiaal  of
the first clocked inverter CKINVI. Yet still another structure that can be
enpl oyeechangeksTFEs10n SRl Hadnd)lc TR seiieh their pesitiensat Thagdabwratgoenccyrusheet r ode
connected to the | ow power supply electric potential Vss. In this case, the
n- charthal cafiFie Solployied w63 iaal dny nebamed BT t101na cHENnkdt R Ts sdftte ahsttuSded in
this order.and a drain electrode of the n-channel TFT Sold serves as the

out putcohfédid @l thofovk pewi Jupbl ycdiestiie PoteBiiall V¥ShS SHovdInNEs. 1Bl 19t i ITh yagot her
structure that can be enployed sets, as an n-channel TFT 501d, a TFT that

has a SQUIGEn&hefid ada FONREEEEHy (Bnhl8d AV RNl SHARISH18 laﬁﬁtSQil(? (i)ﬁ)%ig ntial

Vss. In this case, the n-channeﬂyTFT 501d is serially connecte

n-¢ ha%’?&%r ataE_-Il.-as QSOnl %le%{}gde tjip gl}cihr'?-cﬂg in%l Qﬁeg%%z%r\?esga%ati\% é)%kﬁe‘l? i{r(r)rgﬁ?a& gt{f ethg €

n- channe _ Sserves as e “out put“ter
i nverter ILNVI,. Yet i anot her structure that can be enpl oyed. sets,
fleI‘St c?(l)(ckw inverter C?(tlkvl. Another structure that canqae employed setsrpgs ar}/ 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
employed sets, as an n-channel TFT SOld,_ a TFT that has a source electrode connected to the
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 ¢lectrode of the n-channel
TFf 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
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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-channel TFTs 501d and 101 in this
order and a drain electrode of the n-channel TFT 101 serves as the out put
termnal of the first clocked inverter CKINVI. Simlarly to the second

cl ocked inv CKINV2 in the first and the second stages, the p-channel
TFTe SOEERR BN ofel 61l SRUBERRITERGE RE 7R e PRBIOYCKFNAASH reanal T

stage, or each of its subsequent stages can switch their positions. The
n- charféf. TETE thglhes argurariectuide dhanentebindthe llow lpewer ayely efeciCi< idutiahn

al so switch their positions. In Figs. 1 and 12, the TFTs constituting the
first Wsockethis caserthe n-cBKhMYITFB 88hhid sedhidg k@thetted @6 hethafad NWTs same and
inverter INV of each stage of the shift register have a single gate

st ructlon én tHipwaretnd b denid EEstraacon@k d-tllinhedrirhes BtQvand HB¥ulbakerdidpubl e
gate structure or a nulti-gate structure with nore than two gate

el ect b@%firs?%io%hi&fsmféfg.t&e@klw. b&ye¢ o iaﬂgtﬂcy{]élrtﬁfc{&e Wik RadriRQ gg@l}:ﬁ es%ts,

[ Enbodinent 3] T odi nent describes a s regi ster str
differ ly £10 odi,ment illustrated in Fig. 1. The description wll
be. g GommiPHRER IF 2ty B R g AT e letrodycqtinedip® o Ficlshoevi 1
those in Fig. 1 are daznot ed bﬁgt he sane reference s%nbol s.and expl anations
t her e SEPRAV (fecHéE BRieR a ovsso g s &pses the mghaanst THT 3He 1pperiadhyiconpgetpd ton
receives a start pulse SP and clock pulse CKwith a smaller anplitude
vol t agechapagi TS YYdeandsiHpinythiooprdggend ectrriaspentaida @f tthe nivbanrel g8 1@1
potential difference between the high power supply electric potential Vdd
and t kerveozs thpowsput supplay obthedirst dogetdntdrer C¥KISViof the shift register.
The above causes a leak current of a first clocked inverter. This
embodi ment  Sedusestd R st SlUEkRNnvEYert DRI UL iR WheGrst 8hd HtdESd stages,

the p-channel TFTs 501a and 501b of the second clocked inverter CKINV2 in the third stage

or each of its subsequent stages can switch their positions. The n-channel TEFTs 501d and

501c of the second clocked inverter CKINV?2 can also switch their positions.

In Figs. 1 and 12, the TFTs constituting the first clocked inverter CKINV1, 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 the same reference symbols and

explanations thereof will be omitted.
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In Fig. 8, the n-channel TFT 101 is added to the first clocked inverter
CKINVI in the second stage that constitutes the shift register and in each
of the subsequent stages to the second stage. The n-channel TFT 101 in the
k-th (k is a natural nunber equal to or larger than 2, and equal to or
smal ler 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

cl ocked i nvérheeshifCrkegiter &f theqiresehe inen@)n tdredeageatarApslos SPeand| @odlr pelgs of
the n-channel TFT 101 k is connected to the | ow power supply electric

pot entGRlwilts s sandien agiplituilc @IIRGE URde tHehgdweaf sup Elﬁ%]ﬂl%@t(@&résﬁoﬁ’dlﬁg% Ghe
el ectrode of the n-channel TFT 501d -k of the first Tclocked inveéerter

CKI N1 étricfh StOiidt i fBlrEide tRAPe & tha R ;53%@&3@9 I o tR4hg 1 mecond
stage is rlcg%nnect eél tro t he %w powe%Pl supp bp gectcgrl %ﬁ%ﬂ%&l stge gnd
drain reof IS nnegt ce electrode of a firs

n- cha ﬁ F’PIH(EB%S'%C Otcmﬁr @ g E@g mﬁ\?“? te h HOVRGAUSSS “Iﬁakll‘?tﬁreﬂé‘)%t he
out put inverter irst sta inputted to a gate

el ect F‘oﬁést ofioekrd Wvéﬁﬁhneﬁl?ﬁnﬁ%ﬁ“‘?“bfmqq‘fés g’é%d?fé‘ StEgH ?hr‘éﬁgf&lé?“’d@ ay
circuit 110. The delay circuit 110 is conposed of a plurality of inverter
ci r cuPtractitsanect ed | ongitudinal ly. However, the present invention is not
limted thereto and a circuit with any known structure can be used freely
as the del ayn #ig. Guilte ntdinnAOTHV 161 isheidad oy theSirsiudddled invrisi GRANVabhahded by
delaying the output S.i of the first stage (the output of the inverter

| NV_1s@fontiadd mat coistians itfe iNPUEERE tadtileaoRte B Q%%?Q&lt%fageli RE the
n-channel TF .101 2 in the first clocked inverter CKINV 2 of the second

st agesaagn stdoae "l‘h&*ﬁ%ﬂh ':13:1"15 flﬁ’ tlpeektt# éﬁ? QFEJTTETJL%T&NH%H tb%rl Ryt ted

after being delayed by a cyc cloc |ak current

of - GhanNehy TELS o 5 {haeﬁermamgg L5 LI Mgl othng T the first clocked

I nver secon I'rc

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 TFT 501d_k of the first
clocked iﬁvcrtcr 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 fir;st 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.
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The gate el ectrode of the n-channel TFT 1012 can receive other signals -
which are not the signal obtained by delaying the output Si of the
inverter INV_i of the first stage by about half a cycle of clock pul se.
For exanple, a signal obtained by inverting the polarity of the output
SB 1 of the first clocked inverter CKINV1_1 of the first stage and then
delaying may be input. A signal inputted to the gate el ectrode of the

n- channel Tlf’)fl‘lthoilQ abavendtuctures 4 signaloobtained dyaledaydngy el sutpig $_ dngf de fidee
n-channel TFT 1012 is turned OFF when the | eak current of n-channel TFTs
causestage ffthebdugpt cdribe asettoniNsl bhehenfisheamge) is Thput0 12 thesgdteierRedodNof when
the n-channel TFTs 501c and 501d of the second stage are both to be turned

ON. | ind hehbhde TR 08Kk edini tAY idi @loedtifferker IAKING £ 230 Othe |seddi@ rslag%t@f)&.s
circuit, the n-channel” TFT 101k is turned OFF by 7inputting a signa B k-2

toth g0, a .. TFL . hen .t h s channel, TFT
501d iﬁkcgﬁ%ﬁ%@ege tulrg(rzﬁc()agE @ﬁs‘i%| fa@l% S%n-rgfésnlgi B%tltfedvﬁr}?eérlfgﬁl%eciélﬁﬁ$g i aéjofl us
prevented fragmflaowiing in the first clocked inver CKINV1L k of the k-th
st age?’é r%ﬁ?@.e OFHelogh aﬁfﬁﬁat?l&%flqaﬁf DR O Spchanggl Itrﬁtq 5 s EPwaksl Ry er t er
of the first stage due to the |leak current is not a problemif a start

pul se llepingin the firstclpcked inyertpnakEN Ve nd ehtheseeand stageitegitchart. I n ot her
words, in the first cleocked inverter of the first stage, the fluctuation in
out put SB 1 Tdk gareeleitraste afl the echanmeleFFBAODI2 tdrerebeive totlet aggmald wehith atehe

| eak current is not a 30 problemif the output SB 1 of the first clocked

i nver ner theligidl obtanfed tyadeldyingd thetaagsutiSs 1af thé givatte 0N A Neblthb Yirkt i &ietdyng t he
polarity of the inputted start pulse SP. Therefore, by adding the n-channel
TFT 1QdodiQatthecydd s cl6diopliad impekh@pieCKsH dlﬂain&hS{ AReAN t?{:] ggﬁri?)%if each

of its subsequent stages, the leak current” is prevente shift

i ' dy i.¥iinge Lhe., shi i 5
0, P D AL BB AR pARSA DA Ui

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 turnqd OFF when the leak current of
n-channel TFTS causes a problem, and as long as the n-channel 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 1s turned OFF by inputting a sigpal SB_k-2 to the gate electrode of the n-channel
TFT 101_k when the n-channel TFT 501d_k 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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reference to a timng chart of Fig. 9. Fig. 9 shows a signal S 1R that is
inputted to the gate electrode of the TFT 101 _2 through the delay circuit
110. The TFT 1012 is turned OFF by 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 added for preventing the |eak current of the p-channel TFT
wi thout fail. Generally, n-channel TFTs have better characteristics than

p- charpreblerrFifsthe amdputtSRerlepble, fitst darkbdnoreranCHIDIVENS Usfethprfa¥etbo s of

| eak current of n-channel TFT in particular. Accordingly, the above

st r uctsigreal bborimxiewentdrige tm@@mﬁgbeme ihgute@reyarepdigcgpve. In the first stage
of the shift register of this enbodi nent, the p-channel TFTs 50la and 501b
of the firstygd: [ It [ i1 6 ' b Q

el abor at e, 0n69§§?ﬁgﬁﬂﬁ@gfﬁgﬁq%%ﬁm%gﬁgﬁgpgéﬁhé§§¥§P5§éiQRéﬁéﬁgﬁﬂqupr
501a, { SQuUIC el ectrode connected to the hi gh power supply
el ect rtlﬁf(::&;%tn g%ﬁgg{m@gg?h gglt‘% ﬁ%%ﬁqlfeﬂtt g @?can CRETY I%B‘?é‘?nt?‘ﬁén‘gﬂ&f&hﬁﬁel

TFT 501a js serially co Pected to a p-channel TFT 501b in this order and a
drain‘85@%?Pﬂh@maﬁeﬂﬂgngﬁbhannel TFT 501b serves as the output terninal of
the first clocked inverter CKINV1_|. Another structure that can be ‘
enpl oyed setd meskodgofyiristiag e shifT =Eig@ HecordinpRd thik ambhdinant sodesciébel with r ode
connected to the high power supply electric potential Vvdd. In this case,

t he p-refezancelto TRIMIBP Thait of Fex.i%l IFig.osimsat esdgia S 1R-bhawnghutitl o tR0dfe i n
this order and a drain el ectrode of the p-channel TFT 50la serves as the
out putelecibde ef ieBIT 061 th@rdughShe akbiaglkeaduit TVET Uee BEN dis thscBISFEEN
mentioned in the above, there are two ways to place p-channel TFTs 501

a
and 5Qfd sighat Be1R i thSdvosd QK&K i dby 5%8’5 t%kilr\é\[lc—lé)ckehqué}?cq SkniPe 3 e t)ﬁ%ys of

pl acement,” n-channel TFTs 501d an c can swtc heiT positions.

eIabogg&gE %#% structure that can be enpl oyed sets,. as an n-channel TFT
501d, a f at has a source electrode connected to the | ow power supply

el ectric potential Vss hown ip Fig. 8. In
POLEhéd p-channel aﬁrlsls a\éﬁed Por prgrentSmg 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 ciocked inverter CKINV1_1 can switch their positions. To elaborate,
one structure that can be employed sets, as a p-channel TFT 501a, a TFT that has a souﬁ:e
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 SO1b in this order
and a drain electrode of the p-channel TFT 501b serves as the output terminal of the first
clocked inverter CKINV1_1. Another structure that can be employed sets, as a p-channel
TET 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
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this case, the n-channel TFT 501d is serially connected to the n-channel
TFT 501c in this order and a drain electrode of the n-channel TFT 501c
serves as the output termnal of the first clocked inverter CKINvVI 1.

Anot her structure that can be enployed 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

t o t héermingdlndtinefirsTEDCEOdvirrer tHKIN Gk der and a drain el ectrode of the

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

i nverter CKIAMAaslbeehNmédtionkd ri6tths bBGR, Chdr€ Ukd twd Whyh 36 Ip¥ack §-thainkl T
cl ocked inverter CKINV1_ 1, the p-channel TFTs 50l1a and 501b of t-he second

cl ockedia myar 561 HKIAY%id E@BIEMIehel RELINVPOSI LihOf & | fFTs
501d and 501c of the segond cﬂ(e?(/:\ﬁll(e‘& ienverter %(I NV2 ‘nl%h %Qﬁleafvgg%g ‘tga
their i t].0 ln.t S d st circuit pf .the.shift_ register of this
enbodp%g'%{ﬂ%gthgé (haomel Jrilggsl ? 6?CPn anéasgﬁ%ocfant Fatteh Bel RSHIONS: 2 dR 190 e cond
stage,, the p-channel TFTs 501a and 501h of 't first clocked inverter

Kl NvF“?ﬂg‘Feﬁ’rat g2 be GRSk #0&} Pr‘gﬁgﬁwlfgﬁél%tk&r 3T G het pusquiee

that can be enpl o%/:gd sets, as a p-channel TFT 50la, a TFT that has a source
el ect FisgE0ode sprnseteddotte tave PRWghSyRARE elestrisppafensiab Msp. &5 fhowenini B, §ddIn as
shown in Fig. 8. In this case, the p-channel TFT 50l1la is serially
connetitiedasep the p-ahlsweh AIFTTETL GGl keriallytduinseciedier ttena-chanmdt AIHT 80kecin oske of

t he p-channel TFT 501b serves as the output termnal of the first.clocked

32 i nggier ahd GKEDI cle&RcieNEl the ti-tieindE ETFTI016 2Brvee aS MR BYG: &elhfmal F 1R
p- channel TFT 501b, a TFT that has a source el ectrode connected to the

hi gh gesesostsaPinteatL eGPt €M dcither VElhcturk Nrhisn %anﬁp@@d E&h%@@ aTFT

501b is serially connected to a p-channel TFT 501a in ordef a

o a o gpidey oy ey SIRIRE T Bha R IR e ©
ther eel%&t%ct ;\9&6:\{\@5}{%589 r1)r|1 i ng_sec,ht A nne-LhaIllflgls 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 CKINVl;l. |

In the first stage circuit, similarly to the first clocked inve.rter CKINV1_1, the
p-channel TFIs 501a and 501b of the second clocked inverter CKINV2_1 can switch their
positions. The n-channel TFTs 501d and 501c of the second clocked inverter CKINV2_1
can also switch their positions.

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
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 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
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501a 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 supply electric potential Vss, as shown in Fig. 8. 1In this case, the
n-channel TFT 101 is serially connected to n-channel TFTs 501d and 501c in
this dreter GRENWL.dr Anpthel suiciusel thasican he empbiyedsets, FRTpS0dancs FFTelasat he
output termnal of the first «clocked inverter CKINV1. Another structure
that CEnl et draplacsoeecesatarodascoancdied ratheetigh pbwed Sdppl @ elkkirid patnthasy @i,
source el ectrode connected to the | ow power supply electric potential Vss.

In thilg tBRS@sethe pAciRAAMEFT FBTb 10deriallySs@hadiby (& aaehad TPTBoghanngl TFTs
501c and 501d in this order and a drain el ectrode of the n-channel TFT 501d

Servesydg dea dphhRMcnbae B AR p.gtr}%rfde?ﬁ" 501a74PIHER DRI R e bt 11!

anot her structure that can be oyed s , as an n-chnanne

TFT tha .Souf.c trode connected to the |ow power supply electric
potentFéﬁﬁ@éggipﬁﬂkﬂﬁéﬁbiﬁé, 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 & hapbeenswepiganeddinithe aBars there areitwa ways terdade p-shargebdibds
inverter CKINVI _Yet still another structure that can be enpl oyed sets, as
an n- oRdanad SYET isGedirsiclaeked titmerteh SKIN Vis oUnceclebde todevays mi bacententy t he

| ow power supply electric potential Vss. In this case, the n-channel TFT

501c inscimanéldlFTs t@etd ethdt3010-cahanieh tAdd sosifidnsandoadbrite, dri Srefuder and
a 33 drain electrode of the n-channel TFT 501d serves as the output

term pgdt @h bdendplsil fhoakesd nidAySld erFEKONVE. TE B hSthds| 2 3Rt ieglbhsct ure
that can be enployed sets, as an n-channel TFT 501d, a TFT that has a

SOUr CQLRERE fagﬁgqg@gﬁgleggFﬁgﬁg@i%éﬂigw?mmrv&u B k¥ough %?%% %, Pah ot lale Vss.

In this case, s serlafly connec annel

TS GRORSHBR 2 it P R D BEFESORYSoR 0 i !

< N\/Iahd \z{ieéralsrg ieielctrgcri]eogp (tat{c g—tcll;.zlljn%%ij I:l"%'l“t ?(Z)ifc ge??esbss Slgpéu?glgatdtersrg%naslf of the first
clocked inverter CKINV1. Agother structure that can be eﬁployed 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 clockéd inverter CKINV1. Still another structure that can be
employed sets, as an n-channel TFT 501d, a TFT that has a source electrode connected to the
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
TET 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
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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-channel TFTs 501d and 101 in this
order and a drain electrode of the n-channel TFT 101 serves as the output
termnal of the first clocked inverter CKINVI. Simlarly to the second
clocked inverter CKINV2_1 in the first stage circuit, the p-channel TFTs
501a drein B@thods of He wseltomdl TFOAKA serneerat elic &lﬁbI}M%rml”mdt BEthe SRONE ositage
and each of the subsequent stage to the second stage, can switch their

posi t ixerster TRENVI: chenasl addiils: shOdwramd: éél?lltfe &ﬁplbg&i KEC NG GlRGKRY TEpver ter

CKINV2 can also switch their positi ons , theé TFTs constituti ng
the fishpd, Ccrephed hl 0 L nvert
i nverter 'I'NV of eac g?%géegglﬁﬁgco HS%E#%E’ %ﬁﬂf%gp Q%Eggégnﬁ

t .. the, TFT | d t t take a doubl
gat o SPPacBRE F% 0 fipgnae Z;?f%fﬁﬁuets%ﬁ%fy%omeﬁ%f T g

el ect r&ﬂﬁh Thi s enpodi rent mady be combined freely with Errbodl ment 1.

[ Enbod? fiihthisigrdetand adisimiclpetradefdhe nisdannel JETF 101 segics @e thesautprt tremeival
differentlg from Enbodinment 2 or 3. 34 The shift register of this
enbodphthet finskclackeddin ¢recat CIOINY1. t Het still drotheegirstiere it cant bir @tplogsd sdtgwn i n
Fig. 1, and is obtained by renoving the n-channel. TFT 501d to which a cl ock

pul seaCn arFclann¢IrVET t5edc,cd QEK it &8s EBuice dlaypiett @dnndoidimeedeno®f pdig third
stage and its subsequent stages that have the n-channel TFT 101 |n t he

firstsuppdekretricrporediRl VEK! NW this JRE, Sk U&Ia‘dﬁ? ﬂﬁ;%b?c ‘h‘i‘et’ltcllli; CORIcRa @f this

enmbodi ment is shown in Fig. 18. Conmponents o IS S register that are

| dent hefibot T BO3E o8 16100 s Ao UL AFLPYILNGISTIT, ;r,eglgalﬂl A Eep P! °

and expl anations thereof are or ‘exanpl e

i nverter
sefves as the output terminal of the first clocked inverter CKINV1.

Similarly to the second clocked inverter CKINV2_1 in the first stage circuit, the
p-channel TFTs 501a and 501b of the second clocked inverter CKINV?2 in the second Stage
and each of the subsequent stage to the second stage, can switch their positions. The
n-channel TFTs 501d and 501c¢ of the second clocked inverter CKINV2 can aléo switch their
positions.

In Fig. 8, the TFTs constituting the first clocked inverter CKINV1, second clocked
inverter CKINVZ, 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 olr
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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CKINV1 of the third stage in Fig. 18 does not have the n-channel TFT 501d_3
of Fig. 1. The timng of outputting pulses of the shift register
structured as shown in Fig. 18 is the sane as the shift register
structured as shown in Fig. 1. The structure shown in Fig. 18 has the sane
nunber of TFTs that constitute the shift register as a conventional shift
regi ster has. However, the structure of Fig. 18 can reduce fluctuation in
out put el ectThecshifotamistéradf this drftedimenstis ﬁlnﬁﬁkﬁ&tibﬁ%ﬁﬁe%hi@@%iét@r JthR &k
current when the shift register receives a clock pulse and start pul se

wi th asstekhdn BEgPL,idnddie obedik@DBy rérﬁé‘fﬂn% g PRWRKnCS HipR! %Ol\ﬂoﬂot\ﬁﬂl@h of CIBHﬁ i gh

shift register. Thus obtained is a shift register whic oper ates at

frequ -t i i isafr fro he pr.obl ens
Such SaR (Lot LERRCRANRIoCKIIUTIGOR ARty el 6P IRl AdiE O e
shift reaister struyctured as shown i ig. 8 can.be nodified to _obtain a
diffef gnﬁ%qugﬁr%%gtea'r'{ aty) VFetﬁB\ﬂ“ﬂE“Pﬁle’?ﬁfclﬁ’&nﬂetI%e%ﬁt doded: mvarscREN¥ilock
an ipverted cl ock ?ul se CKB is inputted, fromeach of the

pul se or : | . . ed,.
seconJ%thQ@tué%a fhesshaft pegigtioe Af thes spbedimest is shoyen immBign18haReepommrsoflol in

the first clocked inverter CKINVI. This structure is shown in Fig. 19.
ConpotiEa shifofegifi¢rsthehpfet identiiad tveith thvat imfée.i deret domkedaby bhet fumse rdferehiey. 8
are denoted by the same reference synbols and expl anations thereof are

omi t t eginbéler arek arplagationt hihefeof Sre cmoitke.d Fow eximple Cld\Yirsioblotiha sReARM
stage in Fig. 19 does not have the n-channel 35 TFT 501d_2 of Fig. 8. The

ti m nCINWUbLPWid i ﬂhl%csﬁlsl?@c. 188063 Mok mav@méﬁ-%haxgﬁ[ ;tgfrlslﬁ@ﬂi 3%f %@SW‘ 8i n

Fig. 19 is the sane as the shift register structur OWT in

h . i Fi _of TETS th
e StiUEhHAE of Bgtwp%titn%rdgféﬁs of theBdi5h r%ﬁerts}aﬁmﬁx%?asgﬁo %rlpcetfég. S],[Selg t]%;}eagz;fme

constitute the Ister as a venti ona

Hovvevgg thetspleft st rSltj_Crthrilgftuﬁefé:l %I:S:S%gf\“llg{lﬁédreduce fluctuation in output

el ectric po{ ehta inverter due to the leak current
when the shift register receives a clock pulse and start pulse with a
smal | er anplitf SHRCUFoiieRgenifant s s Bedwnc suppeotv b Bsdfe wnstithie thashift
regi ster. Thus obtained is a shift register

register as a conventional 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.

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 ¢lock 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. Components 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 exallnple,r

the first clocked inverter CKINV1 of the second stage in Fig. 19 does not have the n-channel
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whi ch operates at high frequency with | ess power consunption and which is
free fromthe problens such as noises of power supply lines and a | arge
area for placenent. This enbodi mrent nay be conbined freely with any of
Enbodi nents 1 to 3. [Enbodi nent 51 This enbodi nent shows an exanple of a
shift register, to which a start pulse SP and clock pulse CK wth a
smal | er _anplitude voltage than power supply voltage (corresponding to

el ect Affd pokdert faligd Bf f %ﬁé AR afvREputting plsgh op thee Fhifiugepisier stracturddeas
potential Vvdd and the | ow power supply electric potential Vss) of the

shi f t shewgn st Big. &% & thepart¢ edtheahdt selgised straeareidas shéwh ioRigng. structure to
reduce |l eak current of a first clocked inverter due to inputting these

pul ses. The Tabistricifgit®iverini Fg! 19 slsewaodicrame dusntet bECEYS @ty sohstinat weak
current flow ng through p-channel TFTs 50l1a and 501b of a first cl ocked

i nver LS 102 S ROWS tr i igSt.er of
D o S A on o R PR e Kot ElEPSChBn i
Fi g. T imng for inputting a staft, | se, SP_.and cl ock pul s < here
o5 Fitg? MMl tp Pipdrteilie BORyRL BEInE T e ek Wi BifbiTedine 1.
and therefore, detail ed description is omtted. 36 However, the polarity
of a SYHFERt WhAndhe shiff register fercivrs aipgi pylagnd it gplsg ity wemaller agiifide; n
Fig. 21 of this enbodinent is reverse to the polarity of a start pul se

i nput Veldegecham ghe phwdrisupelyiwiltege of thecshift aegistst. s Hdwp obraimdgis alshift régiiadi ment
1. The shift register of Fig. 21 and the shift register of Fig. 1 receive
t he samichcopmitepuat bizhGeqrdey mitdr leed powerc korpuinpdoCdBd Which befrediffoin fegi st er
shown in Fig. 21, the first clocked inverter CKINV1 in each of the third
and i pobSsaqHes hoBtagRSHWRSuPplp 1EBARMRES [affcTardd 5k plabBRiefr, channel TFT 1101
of the k-th (k is a natural nunber equal to or larger than 3, and equal to

O 3% ooy Pl G et A B i 8 o 2
 [Embodiment 5]
| This erﬁbodimcnt shows an example of a shift register, to which a start puise SP and
clock bulse 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 register 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 ornitted.
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as shown in Fig. 21; the gate el ectrode of the p-channel TFT 1101 of one
stage receives the output of the first clocked inverter CKINVI of two
stages back fromthe stage. Wth the structure shown in Fig. 21, the shift
regi ster can reduce |eak current flowing through the p-channel TFTs 50la
and 501b of the first clocked inverter. Thus obtained is a shift register
whi ch operatlﬁgyat hi gh frequency with | ess power consunption and which is
free from tHYVYEELNEROlAEPTad SHat Pulse oppyteto hapily hgises sanduzed av ge
area for placenent. In the structure shown in Fig. 21, another p-channel
TFT 1siawmdy Fip 23 ddébis tebodemeritiis stvecicdokbe polariar dfer st@ikpbiét infutfeheo sircond
stage. This structure is shown in Fig. 22. In the structure shown in Fig.
22, i deifit iegistercnmpanrenisshuvihin ARse ¢MEMbEdinéht & eTHe RRtied R hg: .523”9
reference synbols and expl anations thereof are omtted. In Fig. 22‘(';', enot ed

by 11@nd the shiffl edofiferIfFEsli 1t rccéﬁg@ tRUaRIL 1K JI& ¢k LRY ngogg?%(caﬂ( g%ﬁé gﬁ{B.CKl VI

of the first stage is inputte to the gate electro

p-channel T L he. fiyst, cl.ocked inverter ILNV1 of the
second stag gﬂ-tt l#}%ﬁggtﬁeé g[gF %'éc}vg@ 5:2 ?Fgg uzlrlt hfl%r.sg ‘fjﬁgke&elpgfftte(f i q‘%ﬁ;ﬁ Ni/‘l ﬁa‘ﬁ‘e‘i’gy s
t he i gnal, by .about half a cycle of clock pulse. Wth the structure shown
in Fi 81 fiat"ﬁel%s %quupgtggtggeérhaééxnp—pgw TFﬁé@éaﬂ%Pr@ﬁ?“‘fﬂ@vﬂ% ¢fhr ough
t he p-cha n?l . TFTs 501a and 501b of the first clocked inverter. Thus 37
obt aj H@&ﬂs lg isghpatyral ggmeeRpquhie AT tsegidhes 3aandriaghl torasdessnibyn ) sthgd ss
power consunption and which is free fromthe problens such as noi ses of
power dengigsd §y L1Hek. addie alectiqmnarain afra ggit eleen®iatof thap-thanshTFT 1n@pisst er s
structured as shown in Figs. 21 and 22, the p-channel TFT 50la to which a

cl ockapsticven GKFt 2aNnthe rpaes électrade0sikthp -SteanclBIFE 11 0PUE bR staBY REivES IRV ed
from the first clocked inverter CKINV1 to which one nore p-channel TFT

1101 bgpadsede fiFialocksd invBrtbi OKIRY1 dildo ReshaMR ok de20ba t0 which a cl ock
pul se CI% or an inverted clock pulse CKB I g I nputted maydjgge renoved from
the first chapkgd sirﬂﬁ’t@fets%ﬁw%hwg 310 158G 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 plécement.
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
same reference symbols and explanations thereof 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
CKINV1 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
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of the third and its subsequent stages to which one nore p-channel TFT 1101
is added. This structure is shown in Fig. 23. For exanple, the first

cl ocked inverter CKINVI of the third stage in Fig. 23 does not have the
p- channel TFT 50l1a_3 of Fig. 21. In Fig. 22, the p-channel TFT 50l1la to
which a clock pulse CK or an inverted clock pulse CKB is inputted nmay be
rennved fromthe first clocked inverter CKINVI in each of the second and
i ts sObSépdene shifhrastarovvibh eperene anbigh fsquerayvelth EFTPaeiconsumplitadandrhi s
structure is shown in Fig. 24. For exanple, the first clocked inverter

CKI Nviwhadh ishfres émanthe gibblpensi suckiag. no2sts dd geweotsupgly dideh ang-aclagienata ToT
50la_2 of Fig. 8. The structures shown in Figs. 23 and 24 have the sane
nunbeplaebméhils that constitute the shift register as a conventional shift
regi ster has. However, the structures of Figs. 23 and 24 can reduce

fluctuation g} pOdhiR ?%&Eﬁ%rﬁbt‘ﬁhﬁoatseqm)mlm ?‘flgst be afil hot th€! O&'ﬁﬁﬁ‘el 'Ifi:\‘ligéﬁ due

to the | eak current he s regi ster“receives a and

start . vol t age
of "t i Wi Lok Bpish T Cln BB i Rrllsy i lwp@é?iv@w“t‘fm HOBLEPEY es- ot
hi gh f.reque th | es r consu tion and free fromthe

pr obl Rl 1%?%‘3@?1%1%&?&1119&5 91%%&&%5%’1@%%@ wled for
placenent. The shift registers of FF% 21 to 24 may be nodified so that a
si gnal obt ailietiss indfie. 218 taRcbpechi 5038 tewhpit asclsclopulsa{CKowrmn isverpes i s
outputted as an output signal in each stage. Fig. 25 shows a shift

r egi stleck pblsaiCGieH ibinpnoel fpy bg retheveshirdm the firss thckead inFeger CRIN1 tidnascha
signal obtained from NOR operation of outputs of adjacent stages is

out pubf 8@ thivd and e sitequdiit gfagks toNEhieh bdinoré P-diibshel 2FT 110¢ if haehiuatphgn in
output SB 1 of the. flrst cl ocked inverter INV1_1 of the first stage due

t th t {
0 t hgnt&ak SYho@Rtn geng 09%95141@@ Hie f?ns%l%&edml/é&er%twl OF%W SB )

t he manner shown In th I mng cha In Fig. 21. Altho e ou

of BBl e 84 0Ka0 LINERL STl 119851975 oPEROS, [ uctuates due to the

| eak cufrren Iuc ua

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 receives a clock pulse and start pulse with a
smaller amplitude voltage than the power supply voltage of the shift register. Thus obtained
1s 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
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does not interfere with operation of the shift register because the circuit
outputs as a sanpling pulse SMP_1 a signal obtained from NOR operation of
the outputs S 1 and S 2 of the first and second stages. By adding the
p-channel TFT 1101 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 nornally. This enbodi nent nmay be conbi ned

fr eel WQRROPCEHPNOf optAvS REAddcent sEeas is quipkitsdiavantougjut Algoh} inteachgitageer and
a driving nethod thereof according to the present invention can be used in
a dri iigg2Thlrawd v sbift sgihtgpdtaginetb by orodifiong ithsshificegiser dfiRign2l eb rthatid  of
an EL (electro |lum nescence) display device using an EL elenent and a

dri vi eignal sistdined ford NOR Wpdratioy S dutfties Bf ajactey sGBed/ &l sldp@tdd AUdHobpyst al
el ement can enploy a shift register and a dri vi ng nmet hod t hereof according
to th«gig%gsent i nvention. By enploying the present invention, a highly
reliabl™e display device which is small in size and which consunes |ess

power can b vi.ded.. An,-El, el.e t refer nt that emts |ight
when a vol tz\éogé ?1% afbFledt khcahugga pal 81*"%& §?§?o%et§g?gﬁt ﬁlﬁglﬁeéjeé{ﬁ’ﬁrtﬁr

cat ho that sandw.ches an EL | ayer. The EL |ayer may . be forned from an
or gan@@ﬁ&uﬂ@%mr&hﬂ%ﬁ)ab"am thedgaip SUent 19 mot Adrwellemy i @ start pulsgnSP & gani ¢
compound and i norgani ¢ _conpound. An el enent including an EL | ayer that

cont aiitted An dhgymaneersbmysundhatming chait in FiggPédi adthough Beewitpdt|SB Zabf ed an
OLED (organic light emtting diode) elenent here. A display device using

an COLHEBR fist clacketinaert@ldEfhascephdstage Buctoates Ane L thk deadrcuofent, e DL&Dattde ment
is referred to as organi c conmpound | ayer. An organic conpound | ayer

usual dyedas intetfars wiah Bp&hfisiCoUhe shift legRic BecdudpiHratiRuilouYsikEELs sdhsliRolf 1S
one proposed by Tang et at. of Eastnman Kodak Conpany and consisting of a
hol € pulse SMP 1 a signal obtained from NOR operation of the outputs S_1 and S_2 of the first

and second stages. By adding the p-channel TFT 1101 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.

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 fuminescence) display device using
an EL element and a driving circuit of a liquid crystal display device using a liquid crystal
element can employ a shift register 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 clement refers to an element that emits light when a voltage is applied to a
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transporting layer, a light emtting |layer, and an el ectron transporting

| ayer. Other exanples of the |am nate structure include one in which a
hol e injection layer, a hole transporting layer, a light emtting |ayer,
and an electron transporting |ayer are |layered in order on an anode, and
one in which a hole injection layer, a hole transporting layer, a light
emtting |layer, an electron transporting |layer, and an electron injection
| ayer Papef| oges (an appdernch cathoda)dbie. sapdwicgbs an Eid laydingThaflriap@ymbe
doped with a fluorescent pigment or the like. The above-nmentioned hole

i nj ecthediorrhey éom holoegani@osppodidng hyigadid ¢binpednd, tdr Tebrh Y Rixtu SCH ON
transporting layer, electron injection |ayer, and other |ayers are all

i ncl u@e@nmdmmgaaumgme&ﬂ fodryeran &emght\&%eluum q:f—‘rTldSy fm{éo% ih® an

organi ¢ conpound | ayer structured as above froma p Fodes (an

anode tLo rrier

eni ttf’ﬁg& & algzéro i%s(alg ar%elstgﬁi%qg hgr%icj tsae?ﬁctl%lfynﬁﬂ? AW (er‘r‘:‘]? s Olr$aé‘|‘ﬁ ?‘ghbyers
i n an _or.gani ound. | ayer be al ways cI early. di stl ngui shed from

one aﬁg’t‘ﬁ’@g dc%cﬁegnge@ O S5t c‘%gﬁé’&h’ ‘qCS)Péfngn%y hELL s Glledier DD abisnhay

| ayers, a layer where the materials of the adjacent |ayers are m xed. An

OLED 8f¥&ent in this specification refers to an el enent that uses a singl et
40 exciton to emt light (fluorescent light), an elenent that uses a

triplet exciAmoELtlayemifttheiQIED elphosphocfesednd akiogidnic canpamdelaga®ntad hat
uses the both. Fig. 13 is a block diagram show ng an exanpl e of the

st r ucbrgaaicotormpolusiplayr devalbe has lanldnhigate 1structurd] Sl @ik Enald! Qtr'uéture
conposed of a source signal line driving circuit 701, a gate signal line

dri Vi Bfbr&dhis vhe p;cg)z,se@gp*r@n@eml oP BhdtaR I{cﬁﬁk Jé}ﬁ?a%gue%l co%'sﬁ?éé t 5@5

driving circuit 01 i s conposed of a shi regls Ia Th

e S e e T
R A AT M SRR R ST
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 iayer, 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 fayer, light emitting Jayer, electron transporting layer,
electron injection layer, and other layers are all included in the organic compound 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, be_tweén 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
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plurality of gate signal lines to which signals are inputted fromthe gate

signal line driving circuit 702 are arranged to formrows. A pixel is
pl aced at each of the intersections where the source signal lines and the
gate signal lines cross each other. If the display device 700 is an OLED

di spl ay device, each pixel has an OLED elenent. If the display device 700
is aliquid crystal display device, each pixel has a liquid crysta
el eneatcitohrtoamtiolighn ftuaskdchntaligitpnial elbment (haeusdhi { trilegh&tieh J @hit lipg gate

signal line driving circuit 702 outputs signals sequentially to the gate
Si gnafphbsptdescontIBhOChr £ AbkBht hsed el Pl xel portion 703. Wen a signal
is inputted fromthe shift register 704, the source signal |Iline driving .

ircuit 701lghol i i anal tially inthe first. latch circuit
705, The v} e a BTk Fuam ol AR bk il FPucth VroeBab BHR or e
tot d l.atch circyit. 706 inputted tq th e signal |ines.
[ & e S THEY AP s e oL AP BF AR A EInE Siug Der eicon | <

repeated for all of the pixel rows to display one inmage. For exanple, each
pi xel Sighal dige AripmegiyitAP2dend %Elxﬁbp@éﬁpé’ggd i‘he sousod sighdl hige THVinggicbuitn OLED
driving TFT. The switching TFT serves as a swtch for deciding whether to
41 i nfiiit is somipgseal ofcf shaft sepistec7(El, gifimst lhtcheirtwt 20fniaxe k secor@idawh daogie706.t h a

signal of a gate signal line. The OLED driving TFT controls current
F 1 owi Tig: ga¢ sigasl IdlmPvel eIt TIf2 i8 cOinyGdediof a SAHEAfgdhadicA7W th a si gnal
inputted froma source signal |ine when the swtching TFT is turned ON

Any known pinxgle ﬁffxél!lﬁéﬂfo% 464) P?lﬁrél‘?@r' ¥t §«‘]£|ﬂ%@3§gésillgln ;[itﬂ.@s $0dich S@nlseheand

the driving nethod thereof according’to the pr nventlon <an b& used
Lo, R gl P08 [ S WU DO bl 8 YOG L oL
Thi's pqunlbaﬂg} HF ggtenggna??ingso gc?'w % ;iér?a Is %re%n&nﬂttgy ¥ro%I th%nga?g is%?aglt lsmf! d;i\(?ing
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.

If the display device 700 is an OLED display device, each pixel has an OLED
element. If the display device 700 is a liquid 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 t6 select 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 the second latch circuit 706
and inputted to the source signal lines. In this way, signals are inputted to one row of pixels.

This operation 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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[ Enbodi nent 7] This enbodi nent describes a shift register of the present

i nvention which was actually assenbled. A top view thereof is shown in .
Fig. 15. The top view of Fig. 15 shows a portion which is corresponding 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 nunber
equal _to or, Iargfer than 3) stage SR k. The k-th stage SR k has a first

cl ock@@ut afiEnalk! acruNgsignal line bvopiketincskedanderwigh & eign@koNVEatk sigamdiran
inverter INV_k. Conponents in Fig. 15 that are identical with those in

Fi g. Thar@LEBndtieidg SYFT hensahe ciedar Roemgs b ohSOLENE cfdneit ¢t #5d in
inverter CKINVI _k has p-channel TFTs 50l1a_k and 501b_k, which are denoted

by pchEbidaned itk 24 e@@%@d%@al@ouf@%ﬁﬁr 1iYEbhen tHR Mﬁhgfﬁ@%stgf%ﬁe

first clocked inver NVl k al so has n-channel TFTs 5 k and
101_kgpn Which are denoted by nchTFT 501c_k, nchTFT 501d_k, and nchTFT

101 _k, respectively, in the drawi ng. The n-channel TFT 101 k is provided
as a counterneasure agai nst | eak 2 current. CK and CKB respectively
denote a wi PP “PWH@”%@S%‘%%‘W Cé“(?FgEﬁI?FYpQ?P@@Y‘?dS inputted and a wiring line
to which an_jnverted clock pulse is inputted. An inverted clock pulse is
obt ai ned by h&sliftieaigter gad s driving ragthed theggad arcgidingao tiyel gragentdnesntmnpover
supply line to which a high power supply electric potential is inputted.
Vss dandiecesed fooer shiftypedister 70 of the sehircehsigndl dime ploivéig sivpd YOlehst i ihe
potential is inputted. In the drawing, wring lines denoted by A and B are
conneshifie cedister707arfdhBgatokighbElingdibvdag cizguisTege (the (k-1)-th stage),
respectively. In the circuits of the preceding and follow ng stages (the

(k-1)-th stege cabddiciat tlaybe-dohbitdOdely Fithiahl BFEHHII «f §r i nputting

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

[Embodiment 7]

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 correspohding 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 clocked

| inverter CKINVZ2_k, and an inverter_ INV_k. Components in Fig. 15 that are idvranticalrwith
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-channel 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 .
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line CKin2 for inputting a signal to a gate electrode of the TFT 501a is
connected to the wring 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

cl ocked inverter CKINV1_k-2 of the preceding stage (the (k-2)-th stage).
(Note that a signal and a termnal or wwring line fromwhich the signal is
out puttgehtare denoted by the sane reference synbol.) In Fig. 15, SB k-2
denotes an output termnal of the first clocked inverter of the (k-2)-th

stage and awQULREKH Bkl UenbS RREANALIGHER) LINELLRL iChobllG ang

(k-2)-th stage. Fig. 16 1s a'top view shows struct

st age .the shift, reqister. onents i.n Fig. 16 that are jdentical

o b Enguir gty R S tofried iR PR T8 ifeitefley Sheirated hbsk ulinats
explangtloga}thereof re omtted. Fig. 16 shows the k-th to the (k+2)-th
st ageS0IaERY O} Hiveringse polariy of ihg clock gludseer Vddaleggies 2epasvarrssgplyolinea
n-channel TFT 101_k+2 of a first clocked inverter CKINVI k+2 of the 43

( k+2) whichsa bigh poRrek sopple elsicvrisspaiendiag iminp@B:dk  Iss plgtotesla ppwar suppbuliputo
termnal of a first clocked inverter CKINVI _k of the k-th stage SR k. In
Fi g. ®hichSBokv penatsapplarlatiippdtentdatisdnpalteddf the first clocked inverter of
the k-th stage and an output term nal of the second clocked inverter of

the k-th stagee diawidte wilihf line€BLSItEd By S LhE B8 CoRFeFIOMNAT Thd BISE kP and
16, the n-channel TFT 101 can prevent fluctuation in output electric

potenbhafueesda, L doguciaganinasen o 1Rt ad g AL,
oS AL AR PR R TR T
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 501a 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 Fig. 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
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Thi s enbodi nent describes a shift register of the present invention which
was actually assenbled with referring to a sectional view thereof. A
sectional view taken along the line a-a' of Fig. 15 is shown in Fig. 17.
Conmponents in Fig. 17 that are identical with those in Fig. 15 are denoted
by the sane reference synbols and expl anations thereof are omtted.
P-channel TFTs chTFTs in the_dramﬁng) 50l1a_k and 501b_k and n-channel
TFTs (Krefirrtege SR e raeeivesny pizsel 8Bkk osmigte® fraamdn 10ipwK temendlosthediran a
substrate 800 with an insulating surface. Denoted by 801 and 802 are a
gat e ¢lnekadainivagerf CKAN¥idk arf thatkethl stygr SRi ksulnaFigngsf BBnk deespeahiogpy. The
p-channel TFT 50l1a_k has in its active layer inpurity regions 8381 and 885

that tefmiial ofthafirss olocked iBHeNst tRNEH e@i9asd 80 budg t&Rfnd At YBSkizon as
channel regions. Inpurity regions 882 and 884 function as drain regions.

The iagg&hngéggbeﬂmﬁgﬁlga%LeIectricalIy connected to a power supply line
Vdd through a wiring line 810. The p-channel 44 TFT 50l a_k is a double

gate TFT that .gate el ectrodes 803 and 806 el ectrigally co - in a
or 1 on whi hnie? st S & Saav P gy 5 e fnetiandel TEld0803 i <
electricall onnected to a wiring line CKB through a wiring line CKin2.
The p3Crf ‘f@ﬁwagmw_ﬂutﬁa@l?ﬁﬂﬁp tegtigl dus tpdhelcak fppnteyen sdce mpuigd and
884 that function as source regi-ons, an inpurity region 883 that functions
as a RHsa pignalgi Gnclogh dulscegnomyered closl BUS:, tandt a fstarc pilse) hsvac hasmaller

regi ons. The p-channel TFT 501b_k is a double gate TFT that has gate

el ectampligd@oditagedh80the pbwet supphit Voltapennected in a portion which does not
to overlap the active layer. The gate electrode 804 is electrically

connect ed  This2nibetihdh@na$ be-cbmbIital frddpvith¥ny 60ERMo8BRENtd 1AL d.Unctions as a
drain region is connected to a termnal SB k. The drain regions of

p- channel TFT 50l1a_k and the source regions of the p-channel

[Embodiment 8]

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

A sectional view taken along the line a-a’ of Fig. 15 is shown in Fig. 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 drawihg) 501c¢c_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 that 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
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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 inpurity region 886 that
functions as a drain region, an inpurity region 887 that functions as a
source region, and a region 895 that functions as a channel region. The
inmpurity region 886 that functions as a drain region is connected to the

terniiﬁiéﬁﬁﬁééthr q&ﬁ a mﬁriq% line 811. A gate electrode 807 is connected
to th s adoyple gatg & Tnthathbasaatc qlpqtragiss Ok apd $O6 slectrically cpnrectedyer an
inmpurity region 887 that functions as a drain region, an inpurity region
888 t1mad pPUieet Wbieh dess aoisenarkee thegrove laged dherge enct89B 308ats dienmdtdlipns as
a channel region. A gate electrode 808 is connected to a wring line CK

t hr ouginnacead té agviting in€RKM thrduph awirhaiiel CRnE. 101_k has in its active

| ayer an inpurity region 888 that functions as a drain region, an inpurity

regi on 889 frfiah-dhdnsd THSS@ID_& HA0W %6 ab@EH Qer A ridy rdofHsWR2834 dddata
functions as a channel region. A gate electiode 809 is connected to a 45

et Al B0 KRS YT LA Y SRR RGP skiBdhad HACHOANS: FoaduSPMEgE L0l on

is electric conniected to | 1 ne he "Sourteé”regi on of
t he n-chan TF 1 and the . drain region_of the n-c nel.  TET 501 d_k
are dﬁegw{]@%%%égg etga't_gm&ﬁ%'ﬁ a§tGhapndl; regigns-o . Ths 8- %9%?15%@190]&‘%(?
region of the n-channel TFT 501d_k and the drain region of the n-channel .
TFT 1¢ouble gateg T FEthityhascgnie stacigdeso 8eh @nd siesledticalye comneried inay @pgionG ven
above is a description on a sectional view of a shift register of the

pr esewhichidegempt tnoveiap tharvastivedayral | Thagsenddtatbde 1804 tih elestrichlly cenpestedr . of
the present invention, the n-channel TFT 101 can prevent fluctuation in

out puo eferninal §_Ipat ehé ahputity regioh 883 hieaktutatioheds a deNE RegIhieR coRmstide® pul se
signals (a clock pulse, an inverted clock pulse, and a start pulse) have a
smal | efer@idM KBUde vol tage than the power supply voltage.

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 région 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 términal 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 CKinl.

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

region 897 that functions as a channel region. A gate electrode 809 is connected to a -
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Thi s enbodi nent nmay be conbined freely with any of Enbodinents 1 to 7.

[ Embodi ment 9] In this enbodinent, an el ectronic device which utilizes-a

di spl ay device conprising a driving circuit including shift register
according-to the present invention will be described in Figs. 14A to 14F.
Fig. 14Ais a schematic view of a portable infornmation term nal using the
di spl ay f t present i The ortable i nformation term na
i's conp5§@? $%%gnalqﬁeﬁ%8 ”%?6@8“%§E‘@BJF%FPB A1 2SUTE DD Bl i5wer
source switch,2701c, an 2701d, a display unit 2701le, and an
externaF”Fﬁﬁﬁ?t%%P?wﬁfB$?y‘?%gﬁﬁlsplay devi ce of the present invention can
be used for the display unit 270le. Fig. 14B is a schematic view of a

per sonal conpﬁb%?mﬂ§ﬂﬁ@0¥HEmﬁﬁéﬁP@Vﬂa‘ i ¥ c df andrbe dpiersgion of theentliaonel The
personal conputer is conposed of a main body 2702a, a cabinet 46 2702h. a
di spl ayTERS010 4o dirgetlogrmmegted atachwither it 220RHYe Bypoweihs suraeregivittath
2702e, and an external input port 2702f. The display device of the present
i nvent i bn redmnpel TEEFOLdrk ek thedispl mgiaanot th2 702cannéli DET 14C I sreadisehenat i ¢
view of an inage reproduction device using the display. devi ce of the

pr esent cannveed toosach diher dcngetivepiveduct i on device is conposed of a main body
2703a, a cabinet 2703b, a recording medium 2703c, a display unit 2703d, a

Voi ce out put GRkh abdiOR6 d&BEptath @mrs@&ﬂx&ﬁ%esw\bﬁ Ehh%?%fsterm‘?héjk)é%rﬁ‘y
device of the present invention can be wused for the disSplay uni :

Fi 9. 14RvdriioR RIBR AL labuui PWBfbfa!l ChPUleNHN ikl G pflsSRl fen §¥'2§§4a a

the present invention. The television Is conposed mai n

cabi net, e tch, 2704 The
ol oy A0 TET 0P B 5%%%?“?%%‘2%?%.1 P AMBRIARLAAPEL. Bithd B BIRST
2704c.

even when mputtcd pulse signals (a clock pulse, an inverted clock pulse, and a start pulse)
have a smaller amplitude voltage than the power supply voltage.

This embodiment may be combined freely with any of Embaodiments 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 14F.

Fig. 144 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 27() ¢, an antenna 2701d, 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 2702a, a cabinet
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Fig. 14E is a schematic view of a head nounted display using the display
device of the present invention. The head nounted display is conposed of a
mai n body 2705a, a nonitor unit 2705b, a head fixing band 2705c, a displ ay
unit 2705d, and an optical system 2705e. The display system of the present
invention can be used for the display unit 2705d. Fig. 14F is a schematic

vi ew of i deq. canera. ng the display device of the present_invention.
The vi e EankaiPS “88&’3@%%8“8?%“ ; ﬁ“%‘sla?l; OB AOVAT EUBTNRY A TEBC- aad
connection unit 2706c, an_image receiving unit 2706d, an eyepi ece unit
2706e, @WATTErYPY PO 0. vdihe uphiputevishiof temuegnt igventian gis pt aseduai the
2706h. The display device of the present invention can be used for the
display‘Uﬁﬂﬂ'@?O%ﬁPCApplications of the present invention are not limted
to the above el ectronic equipnents and may al so applied to various other
el ectroni c equiipnieft ss a Fechagnarbodivnehin dangdepertoodiredetise bshgghd daelay
conbined with any of° 47 Enbodinents 1 to 8. [Enbodi nent 10] A panel

equi ppediewice of ahcoprascaninvenh. sThé imaggepiodtctndieaics b ddmposgl 6t £mafbddke
present invention on one substrate is manufactured in this enbodi nent. I.n

this emprdBaenéabidch2703easdtoRBN elRB1P107] 2 BRERAULN 700D Y& RN AR di panel
w Il be described. The input signal voltage is set to 0 to 3V, and the

anpl i t udeoof, RAWRIopSHRBAY sWRlkh 883l SThOAIERATMVRS of BRGBr@snt eI dih be
regi ster operates normally. Note that the ffequency is set to 5 MHz at this

tinme. Th@mfﬁﬂYﬁg@¢§mk nistiohl register operated normally in the range of
-1.5Vto 55 Vol ‘the power supply voltage, and the anplitude was 7.0 V.

On the other r}"i‘@q’tmt e shidh lg'?g{vsgfe telesid h&\i ¥ &2 Y, lzj}'nd/e%meioqr]hé) %tr;eahtled
S0V o .E oF X power y t

normally in the“range o supply vortage, and
e AT S 8, Wi B 06585 AENRe L kB AR IR, L83 unk
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 2705a, a
monitor unit 2705b, a head fixing band 2705c, 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. 14F is a schematic view of a video camera using the display device of the
present invention. The video camera is composed of a main baody 27064, a cabinet 2706b, a
connection unit 2706¢, an image receiving unit 2706d, an eyepiecerunit 2706e, a battery
27006f, 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 ol
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characteristics can be suppressed since the margin is caused | arger 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 fromthe shift register. [Enbodi nent 11]
The phot ograph of the shift register according to the present invention,
taken from the upper surface, is shown in Fig. 27. The anplitude voltage
of i npmbodingis §t9 8. set to 3.0 V and the power supply voltage is set to
8.0 V as a concrete specification. Mreover, wavefornms in operating a shift
regi ster according to the present invention at the frequency of 5 Mz is
shown in Fig. 28. Fig. 28 shows the waveforns of a start pulse. a clock
signapﬁngﬂﬁm@ﬂshgnal outputted fromthe shift register. Note that, although
the 48 waveform'of the first stage is larger by a half pulse in the

S 9nal S e B0 8 Wb cprbffl MlrPlogitliSh J St HARGLAL e BRSBOD! O

si nce NAND oper at | orned wth the“secon stag cl ock pudl'se and
a start pulse with snal | er | itude, volt t han the, power .. suppl

Vol 1 aeiors Suinp BB s Faa it Wi v fiEeghi + o Fi eeBEIm TS | o
provided a method of driving a shift register _at high frequency with | ess
power MEFHEGRGL TEHIE Qhprerating aboye septignsd priich vblh be dsscxibet adheinpyf signdf a
power supply line and a | arge area for placenent. The |leak current is

r educeeltagy is eeittb fhtoga Ve and thehamplitudeof powar suppits voltage ds ingesedthds larigosked
inverter wwder than prior art in using the above driving nethod.

Fur t hthe shifesegisnatoperateEmbrinaliya d décte tlmt thvefréqueaty BlsectsedMiHva thietimelhe power
supply electric potential is outputted to an output termnal of the first

cl ocked i nvERd esnvichtiond RhirhR giss@WpeBtsll bty ih ke atdedr IEF. vAs Signadr with
an anplitude voltage of about the sane |evel = as the power supply voltage

The agaRy UFERTEY Toftec S RO e TR R, FORTY QA R, IS B Bisr i
WaY.  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 irregularit}; 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, is 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 according 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, aithough the
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current flowng in the first clocked inverter (leak current) is cut off.
Wth the above structures, an operation at high frequency with | ow power
supply voltage and reduction in size can be achieved in a shift register.
49 WIAT IS CLAIMED IS: 1. Ashift register conprising a plurality of
stages including k-th stage, wherein the plurality of stages each include
a clocked inverter, wherein k is a natural nunber equal to or larger than
3, wh&rEpformref therfissstagieis egandwsa Ratfplssoinf thy whasdlst autpuitedafrdmake ehify ent
which flows in the clocked inverter of the k-th stage wherein a gate

el ect regigentherté PEcinby corpreldtmdsing NANbpettiof it paforiled GlEOiHe Y&l dder of
a (k-2) stage, wherein at |least one of the plurality of stages outputs

pul sesapgnal s in sync with clock pul se signals serially, and wherein an
anplitude voltage of the clock pulse signals is smaller than a power supply
vol t age of tahgiop Jel i fsts W jft I i . ri sing r stages
including a k-t hkg%!gc'e%ﬁﬁ \%hqgfrfa?g%té h%@}} a'sbstrg%neefg aezfgﬁufengﬁglﬁ%gqganc &E%‘ﬁer

i nver | Nl LiSea ral. nunber  equal,.to or |arger than 3, erein
k is glﬁ{r%kf %gﬁgént@?r@e%lﬁgqﬁ ?Jt%o%grmP gt?%arept Fa i ffﬁlfteerqugﬁe?o‘s diodfed 12er
than r erein the k-th stage outputs pulse signals in sync with clock
pul seﬂ?f@m‘?@‘?f&"é{lg 31 Syt IWW%ghh‘tgHefg‘?&uFFFYsW deFSRIWRI 9N ITRIPTG rdfishyisr ed t o
cut a_ leak current whichflows in the clocked inverter of the k-th stage,
wher eftie Hopuihe pErtdems serb asfa rdiee ofTPAvecT suppletinednd o large e fartplakmichie

cl ocked inverter of a (k-2) stage, wherein an anplitude voltage of the

cl ock pul seThé dpakl aurient snekdherd hhsettiag pareewidshspgll TFTs that constitute a second

clocked inverter wider than prior art in using the above driving method.

Furthermore, another TFT is added to the first clocked inverter. The power subply :
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 supbly voltage of the shift register is inputted to a gate electrode of the added
TFI. The added TFT is turned OFF when the leak current cause;s 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.
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voltage of the shift register, and wherein pulse signals outputted froma
(k-1)-th stage is inputted to the k-th stage. 3. A shift register
according to claim?2, wherein the k-th stage does not output the pul se
signal s while second pul se signals is outputted fromthe (k-2)-th stage.
4. A shift 8| ster according to claim2, wherein a rising edge of the

pul se %AZ{II% LATYEPH®d fromthe k-th stage is controlled by second pul se
signals outputted fromthe (k-2)-th stage. 5. A shift register according to
claim2, whdrei nAashiihfegismgccmﬁgismghptumit)p@ﬂssagessih@mﬁm& thstqgait t ed fromthe

k-th stage iw%e}eﬂuﬁa/ ﬁram s@&semqhmetalcmcmmmaecond pul se signals
out putt ed f q%\“’ regi ster conprising: r

st ages i ncI gt a]s?‘ﬁlﬁaé’re‘g’a}ftf’tog{ﬂfgﬁf)%’}isuppl y line supplied with a

hi gh power swhpphythelkdhtsmg@lngﬁm ITHT configyeed dn guipoleak cumnp Michiflpasduihsl i ed
W th a cjerdRewREr mm h sBlo8 Ghbrel: Rt Moirdde of HROTAINE b&lindctéd foSn dutpad df il
nunber Foﬁg%l to ¢ g?%{r than 3, wherein k is a natural nunber equal to or
| ar ger © %Vegf’fcf’é‘ég smal ler than r, wherein the k-th stage

out puts pul sehersingidtast ¢og 0§$h¢cplwﬂ]ﬂﬁ of ptagsde ogmutg@ubﬁ gardlsingynpg with gloc ein an
anpl i t yggalyerbdgen®df the clock pul se signals is smaller than a potenti al

di fference betyeen.the @g{ka BPUPnouRR) Yl SSEIY € ARISTFLRL @AY Ll Over

power su pIy slcect T 1er Wher ei age conpri ses first
ci rcui tvo %F@@Pé@ﬁl% ¥laget putting one of the high power supply electric
potential and the Iow power supply electric potential in accordance with

(1o ol 2 e Sl el sy st o, Trom e (el

wherein the r stages each include a clocked nverter,

wherein r is a natural number equal to or larger than 3,

wherein k is a natural number equal to or larger than 3 and equal to or smaller thanr,

wherein the k-th stage outputs pulse signals in sync with clock pulse signals serially,

wherein the k-th stage includes a TFT configured to cut a leak current which flows in the
clocked inverter of the k-th stage,

wherein a gate electrode of the TFT is connected to an output of the clocked inverter of a (k-2)
stage,

wherein an amplitude voltage of the clock pulse signals is smaller than a power supply
voltage of the shift register, and

wherein pulse signals outputted from a (k-1)-th stage is inputted to the k-th stage.

3. A shift register according to claim 2,
wherein the k-th stage does not output the pulse signals while second pulse signals is
outputted from the (k-2)-th stage.

4. A shift register according to claim 2,
wherein a rising edge of the pulse signals outputted from the k-th stage is controlled by
second pulse signals outputted from the (k-2)-th stage.

5. A shift register according to claim 2,
wherein a falling edge of the pulse signals outputted from the k-th stage is in sync with an
ending timing of second pulse signals outputted from the (k-2)-th stage.

6. A shift register comprising:

r stages including a k-th stage;

a first power supply line supplied with a high power supply electric potential;

a second power supply line supplied with a low power supply electric potential;
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a second circuit for inverting a polarity of the outputted one of the high
power supply electric potential and the | ow power supply electric
potential and outputting the one of high power supply electric potential
and the | ow power supply electric potential of which the polarity has been
inverted; and a third circuit to which the outputted one of the high power
suppl y el ec tpingds epatyral nugger adpd to pidaieeidh@y 3 suppl y el ectric potential of
whi ch t he pelhafeintlyis Basufabfimbenagilte dr lagzer thpl srelbguaMesrainalldritenti r st circuit

i ncludes a EJQ;%EF[H@IHH’ gte sﬁt A0fuig 5 %.ﬁ;%m«é%ﬁglob@ﬁa@@e%fgn%l@@%ﬂﬁcked

e et avenhat e FLBEFLRk s eaboer et G sy SRR,

sel ect ibeeleyn thehigh povest séppnel¢dag: fokential apd the lover aongeriswplyt ¢letkic wtankid, seco nd
circuit. 7. “ﬁm§Hh£ékﬁﬁgi t&hpesording to cla|n16 wherein a polarity of

t he second p utt d fro h th. stage and rity
of the. pul <8 g 5%3?35%4 Fimaonat e Figh Soag LB RTeuR $EUR LY
regi st éow poeorwpply eteotnclpatentﬁﬂ m\nh@r@nw whe theutlenk milsgrrignelsolinspprlscedizralsom t he
k| t hk8fo ﬁn@rﬁnﬂﬁwwstég&m kdaEnchuleisignmk mputfeu %ﬁ' a(kly- tmdgte a cycle of th he
cl ock pulse si | n n the
pul se si gnalasge"%ﬂ? 1&‘%“%‘3%( 1?Ycr%g‘taﬁ’e EE%f fttﬁ Du i g(ri e d& Itﬁe%%l fower s1,}pﬁ}"’he?qc§1€ Kk

pul se ®pigridl sndihe Ha\w fpowercsppplE C&Ptch@te@u@@p@d putlpyéng itbgrfalr‘: of high poger spply

regi st @lectdic $otchtial Bnd the RiwapoRed suppliadi@irit dobatizl Wif Sbich itlgylBityohts Bednt igekrikd;om t he

k-th stq?e are delayed fromthe clock pulse signals by half a cycle of the
cl ock pulse signals. 11. A display device conprising a driving circuit

havi ng t he $Hhifd cipcaigitawhich the quipntiehenetad th lghwpotver sapply electric potential and the

low power supply electric potential of which the polarity has been inverted is inputted,

wherein the first circuit includes a clocked inverter and a TFT connected between the clocked
inverter and the second power supply line,

wherein one of the high power supply electric potential and the low power supply electric
potential is selectively outputted from the third circuit and inputted to the second circuit.

7. A shift register according to claim 6,

wherein a polarity of the second pulse signals outputted from the (k—Z)-th stage and a polarity
of the pulse signals outputted from the k-th stage are opposite.

8. A shift register according to claim 1,

wherein the pulse signals outputted from the k-th stage are delayed from the clock pulse
signals by half a cycle of the clock pulse signals.

9. A shift register according to claim 2,
wherein the pulse signals outputted from the k-th stage are delayed from the clock
pulse signals by half a cycle of the clock pulse signals.

1
1

«©

1o nnnrﬂ;n
wherein the pulse signals outputted from the k-th stage are delayed from the clock
pulse signals by half a cycle of the clock pulse signals.

11. A display device comprising a driving circuit having the shift register

according to claim 1.
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12. A display device conprising a driving circuit having the shift register
according to claim2. 13. A display device conprising a driving circuit
having the shift register according to claim®6. 14. An electronic
apparatus conprising a driving circuit having the shift register according
to claim1, wherein the electronic apparatus is one selected fromthe group
consisting & a Achsddy eeviee opomirising tae AHViRgl cirgpit dawggathecehipuisgisteran

i mge reproducti evice, a television, a head nounted display and a
camer a.ac%‘%ng\ﬁo 8%?? oni ¢ apparatus conprising a driving circuit having the
shift register according to claim2, wherein the electronic apparatus is
one selected fromthe group, consisting of a portable infgrmation termnal,
a personal @d3nputierdispldy ideiice ORRTHIRE & RV FEgit having g\?lrrg?-‘ nfegSiHead

nmount e .S a canera. 16. An electronic apparatus conprising a
drivi ngc‘gilﬂ?l%?et{c%%%g the shift register according to claim®6, wherein

the electronic apparatus is one selected fromthe group consisting of a
portable informatjion termnal, a personal c uter, .an inmge rodyction
ovi ce, a 181 eviAl BRCIORIT, BBRAHEY ROBRING 414 ik, tr i oL the shite registes
according to claim 1,
wherein the electronic apparatus is one selected from the group consisting of a
portable information terminal, a personal computer, an image reproduction device, a

television, a head mounted display and a camera.

15. An electronic apparatus comprising a driving circuit having the shift register
according to claim 2,

wherein the electronic apparatus is one selected from the group consisting of a
portable information terminal, a personal computer, an image reproduction device, a

television, a head mounted display and a camera.

16. An electronic apparatus comprising a driving circuit having the shift register
according to claim 6,

wherein the electronic apparatus is one selected from the group consisting of a
portable information terminal, a personal computer, an image reproduction device, a

television, a head mounted display and a camera.
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