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y
Devi ce and Portable Term nal Device Technical Field This inve %lgn rel ates
40 a level converter circuit, a display device and a portable & ni nal
device, and particularly to a |l evel converter circuit for performng |evel
conversion (level shift) of various pulse signals with a first voltage

anplitude to pulse signals with a segond voltage anplitud i

different fromthe first voltage anplitude, a display devi HI@@Q@@WW&tmﬁth
this circuit, and a portable t Ll \ce using this displa as
an out put display unit. Backgrgﬂggeg¥¥ﬁggﬁsentionalIy, as a diS¥ay devi ce,
a so-called driyin ircuit-integrated. | iquj rystal di ay, device is
nown i arsisl CapfetstCieut, B DRgice s Forue GremindliDRYicer s of a

pi xel unit having pixels including liquid crystal cells arrayed in a matrix
is integrally formed on a single board where the pixel unit is forned
(liquid crystal display panel). In this driving circuit-integrated liquid
cryst afechind@l #eldevi ce, a level converter circuit is provided which
perforns | evel conversion of various timng pulses with a | ow voltage

anpl i tude o “ﬂFF TIL, | | wrid t nto ek f

control | Celt)t}lcsjvl%%@ ou ésl?t 5 t;gh% lg‘\éﬁewd%&%icﬁ‘l{jcr%}dapéaldg%saﬁﬁ%ﬁll% %ﬁghdavol t age
anplitude necessary. for driving the liquid crystal, and supplying.the

| evel - ¢ teamipaligyice, and P@ﬁﬁ%gﬁyéo(@ﬁsvarq -Vﬁge&we*eﬁtffmp brsonRing ng
circuit for driving the pixel unit uses various timng pulses are used such
as a Jevelicoavessiar fleyalisbdt )uf vasioas pulsersignads withcckirgt woltege/amplibude/ter t i cal
scanni ng used when sel ectively driving the pixels of the pixel unit by row,

and a pulsd sighaRIWieh Bkksend ol e Ahpawideahyt istdif@rédt fformitaBHrst oltdiee pi xel s
of the row sel ected through the vertical scanning. Since these tining

pul se i I 1 . b M Ol r -shi fit ed .

di ffefaenrt;@\{tlﬁg\g/’e% 5%@%&24"{“%#9 ¢ r‘Bﬁ%lf”svﬁﬂhﬂ)é%ﬁc‘ ||“Z?ﬁ%g|p?’é{&?’!¢lﬁeicerr§‘2{‘%|‘?egfés% ay
device i.s adapted for .displayinp n i mage, by changi ng the nol ecul ar

ar r and®Sth ‘%Bmpﬁﬁh@ﬁ”ﬁq9§?%P“Hﬁ“%ﬁﬁﬂﬁbgpg°of t he presence/ absence of an
electric field and thus controlling transm ssion/interception of |ight.

Theoretically, it is a display device of | ow power consunption type that
does not need nuch electric power for driving. Therefore, it is broadly

used ABackgrOwi P Alrt display unit for a portable term nal device such as a
portabl e tel ephone unit or a PDA (personal digital assistant) using a

bat t i ' AN o oquid. ek i
devi oe tor CHMETRDRARGER R A A AERSSE A P PR Rl 1B o o
s, DETKBPABPIAVGEIFE By RVE o Sisho s BABIPIE (o iniE Yoo ORAr 11 e

period after charging it once. In the above-described driving .
ci r cuipix¢lsoé graxedimit baviag pixeds michulisg ligypidierystabceldy arcay edeina matrix v el
converter circuits for |evel-shiftingvarious timng pul ses are used

const gntdgrally formed@nes sigle bahal wherd e piaes amit I artifede(liquid gpstalimed,
obstructing 3 reduction 1n power consunption of the whole driving

circuig; r [ rC s : a
por  aPHLPRC Fn B dh itk pirClicicERRE] AEUR caBTLIBRR K3 ek
reduction i,n power, consunption of .the liquid crystal display.device itself
< an GoRsH e reiLis PG daR hdSuSsrodrede SRR ot vari R I THSS:
consunption of the portable term nal device. The driving system of the
di spl ayithaloweolinge amplitudeof, forn axgmple cF YEdevelginppitag infethe pan¢lifzomdes a
sinple matrix system and an active matri x system However, the

a control IC provided outside the panel, to timing pulses with a high voltage amplitude

necessary for driving the liquid crystal, and supplying the level-converted timing



active matri x, which has excellent response characteristics and visibility,
has recently been used nore often. In the liquid crystal display device of
‘the active matrix system when driving the liquid crystal display panel, a
scanning line of a row (line) to which a signal is to be witten is
selected and then the signal is supplied from for exanple, a driver IC
provi ded outside the panel, thereby witing the signal to pixels decided as
driving targets in the matrix. If the signal line of the liquid crysta
panel | e driver |1C provided outside the panel for

drivi n‘g‘"tgﬁge@.hgl#éwg giféc‘gl?'e set in the relation of one-to one

correspond e,.an | C driver .havi outputs of the nunber corresponding to
Che munber -DHe prigtzslt for st pisel B BseSormritis CUF Meeplsesere heed
correspondi ng nunber are necessary for connecting the driver IC and the

| i qui csushyastaatertical stagtypylaenMST and & venticaf clook pulsa%é@l(efor vertigal sdanging st em i s
recently enpl oyed which allocates plural signal lines of the signal |ines

of theydeidanhéh Selgivlly ﬂﬁroﬂ{%]ﬁﬁ pixeRidf the pixel L itV rW! A a Wrifehgadld ver | C,
time-divisionally selects the plural signal lines, and tine-divisionally

4 al| GEAteyRR aw&ggfﬁi@@?f;yggumtaitﬁ(g@{xersf(gfrms.rgws\éffécté&h&g%@ﬁ, el ect ed

si gnal*TThes. Speciti I's se 0 i Ving system out put of

the driver IC and t signal Jline of the liquid crystal displa nel are
Sot | rverhigah CraRMgn SrCoMEst NG st one dlerokiingntheribged PRRES 1o or
nmore than 2), and N signal lines allocated to one output signal of the

dri verargdeedtshiftedibpdiffercnt lavebgovartareindinits.si on. By enpl oying this
selector driving system it is possible to reduce the nunber of outputs of
the driver Meaawflileheliguidhaysial diwpldyn@siGeismRptddRordispayineamritfagdre
liquid crystal display pane? to ??N of the nunger of sﬂgngl ines.glf t he
above-idesgr | (VA eng i i -cgl |,ed

" vi g ahBf B TR 86 el B SRR b AR e
driving circuit for the pixel. unit is integrally formed on a single, board
wher e RIREEDGE/ADSeRss af el ‘EJF’H&?T‘? pnd;thug Cengrg[la}g @mlavoaﬁnmryeptm%ﬁ ect or
circuit for time-divisionally allocating one output signal of the driver IC
to N dightallheoretisally, ibisevisfdaly device of lavgpower cqnsuamptitirstypayhataioes nofThi s
selector circuit is switch-controlled (or selection-controlled) by a

sel ectifedPiugR etedAL ipRAver fo driutifg deFheWDfoROVRIis broh@lYyehsedOoay &h Iritp@l I Cui t
for converting a signal with a | ow voltage anplitude of, for exanple, TTL

| evel , 4 i i ’ I i i a high
vol ¢ asSEfRY ok R pBrabf AR YEAR S0P, EbPRablerelePyBphARDr DA o
the liquid cryst dj spl ay .panel . The ,selector pulse is wth .ow vol t age
ot | (aaEsona L RuRlassistnt SR8 & Dojterdyas ma Gawers VY i iespeet 10he ighicbu e
converter circuit, where the selector pulse is level-shifted to a high

vol t agsystapHisplayedgvioe for thiskypepdiapplicasion, xodustioassgroweérosonsumyitian t he
liquid crystal and supplied to the selector circuit for tinme-division

cont r Mased ont RvdringUofttherdeptiag vitapt ayddewefifg Ot theIrbligy Eredasacy hasl
sel ector driving system conventionally, sincée the |evel convertier circuit

for pefdedrifidid waY fil ofi 6 enhBle étee(‘ﬁefhte%lfttfe}?f aﬁ@ﬁg&ﬂ'ﬁﬁ%?ﬁ%&io‘d‘%ﬁ@r W th an
external circuit “power-supply voltage to an 1nternal®circui't power-supply
volta i s, used constantly in the power-on state, an unnecessary DC current
i s coS @R YE 1bBe%% ucting reduction in power consunption of the whol e
driving circuit. Therefore, particularly in consideration of application to
a port abl e Indherabave-desarthedgdriving sirguitdntegpited liguihenystal displaydewicpDA,
reduction in power consunption of the liquid crystal display device itself

i's an singosepartite lv@kcmvertpeireaits forde v shiftinkwiatioas tinfidp palsel ardowrr
consunption of the portable term nal device. Disclosure of the Invention

constantly in the power-on state, an unnecessary DC current is consumed, obstructing



It is an object of the present invention to provide a | evel converter
circuit which enables reduction in consunption of DC current and reduction
‘i n power consunption of the whole device, a display device equipped with
this level converter circuit, and a portable term nal device using this

di spl ay device as an output display unit. It is another object of the
present invention to provide a display device which enables reduction in
consunption of DC current particularly in a |level converter circuit and
reduct ji | i [ CASE: | oyi ng
R P U B G S N
di splay devi.ce as a putput display unit. .In order to achieve the r egoi ng
ob; bctt S0VRiGErRanoL AbRlatforc it 2 naia: it ey SGEh A% pariabBh
includes: a first circuit that is constantly in an operating state and

per f origlephene|unitanadtRAgredurtian in pawet consygipiianse! thpdiquiderysiad displawe for a
predeterm ned period, froma first voltage anplitude to a second vol tage
anpl i tdeldce dtselfas aacianbreant aask td hehieks ih prdey cpduahbngedicet thedpswen an
active period of the first timng pulse using the first timng pul se after

t he | %ﬁ‘sﬁﬁﬁ’wy‘ﬁgﬁ%"abﬁqeﬁ@“ﬁ‘ feiiuit and performs | evel conversion of

a secon ng pu rom-t rst voltage anplitude to the second

vol tage a jtyde. This |evel converfer circuit is provided on a driving
it curt- o Ct diinesysfm it e FRET e ioe” Hiampt?, BYEHGHo8T diwinr
timng pulse with the first voltage anplitude inputted from outside of a
boar d, device,acludes agimpletmgigixasysiem and . anmasdivgrmairigsysterouiHowavergthe ed
di spl ay device equipped with this |evel converter circuit is used as an

out putadfivepghatyixy Wlﬁclﬂﬁasaexmerléﬁhie%)drfsrerﬁhﬁfdctedmics and visibllizy A veceiftBer i bed
| evel converter circuit, the display device equipped with this |eve

Conver i kliGhblo ot TRPPRGIRR: FhEIISHIAR e IRV REYRLTE hilich Sisahay

devi ce as an out put splay unit, t clrcuit 1s constantly 1h the

operat i tate iile.the ond circyit is in t.he eratin tate .to

por t orihdiv i e iabid fsfaT et il st ling of Bipy AR et act i ve
period of the first timng pulse. Thus, conmpared with the case where both
the fiasignakig tedeovidtien iscwglectedhand ghansthasignal issupplieddfeoms forexemple, t he
consunption of a DC current in the |l evel converter circuit can be reduced
by t hea ariveniC providshbomsideght pahdle thxgehyodrishgrtht BRymteopikels deviddd ass in the
non-operating state. In order to achieve the foregoi ng other object, a

di spl ad’ri\ﬁﬁéitﬁf'ge?scﬁﬂﬁl igri%0 the present invention includes: a pixel unit
havi ng pi x8l's“arrayed in a matrix on a board and having signal |ines

arranged faor. .each r of the pixel.array. selection nmean rovi de n the
aane boar d 1 B efital dingiar’ B8 JBif e PAeaancd aRE e B FER B8 (BF SWRESTT
selecting, a set of plural signal lines and supplying a signal thereto; and
| evel RIeMidedqusidadhg paned for@rving thegignal ling ateoyet pn%aﬁerwtm af pne4e- vol t age
anplitude inputted fromoutside the board to a second vol tage anplitude and
suppl yomgedriespoadesee, an 1€alredrdvaving &ﬁﬁtlts dfitke aetbet icorrespanding td¢thd evel
conversi on means being inactive when the selection neans is in a

non- s i ' ' [ UiSi ' y unit
of a ;e)dodr%?g lﬁgttﬁ E?ﬁﬁ?‘%ﬁmgﬁ‘\}?i‘?@ Ily?}%p?%*ei a@?éﬁ'&‘? ?ggﬁs:ce&g?s%tg hgﬁgorglv%gglgscri bed
structure or. the.paortable term.nal,devige . .equippe Lth this,djsplay device
s an At pBfsshnCtsR SpnfetiheBh OB R R 1R BRSta Biselut b Pl
selection state for the plural signal |ines but sequentiall¥ repeats

sel ect@fdhisdnseleqter driying systers ds secendly/avaployed svdtich allerates plugiah signal i nes
need not be continuously carried out one after another. It suffices to
conpl diressH] the tsignal hines efthechiquid arpsfabpaniehiad g unitt (set) toromehmrtpapof tie
scanni ng period, even at intervals between the signal |ines. Therefore, the
| evel gianerdelinf-ARiibndlfy SORES! R PRAR SiRaP Hs! hAA 1IRENAViSioddlly he

non-sel ection state. ,” conpared e case where t eve



8 . converter circuit is constantly active, the consunption of a DC current
in the | evel conversion neans can be reduced. The other objects of the
‘present invention and specific advantages provided by the present invention
will be further clarified by the follow ng description of enbodi nents
described with reference to the drawi ngs. Brief Description of the Draw ngs
Fig. 1 is a block diagram show ng a gchematic overall structure of a liquid
crystal display device according to a first enbodi ment of the present

crystal display device according . preser

17 not ety dhd Sl (5 bl sRrAPOAMIRA1C, EIRF SRR SR, devi ce
di to the first .enbqdi t. of th [ tion. FigQ. '

concept vl SPeskicalblih gRaSTRHEE Aivihs rblars 67 Sl BHERE e [ Sag ot

constituting the liquid crystal display device according to the first
enbodi signal liegef thei Bquidberystal dlisplaprpaniebwian getairs ple ir¢latioaxefnpnentg-N
structure of a level converter circuit constituting the liquid crystal

di spl a&orﬁ’&?bﬂﬁeﬁ@@m @ Ai0int€pel Rual tor rﬂdﬁ’@QH&r{Tﬁpfandm gigral lifiePallodaitey chart
f part 1) for explaining the operation of the level converter circuit. Fig.

at on oy o€ Bilnft SREABCRBURGACRESLN R BRLIDY, K6 dvRiof 3PP 11O

G agr BRI GS SSEHOR B g bsreaR: i RSty b 5ritse fhebiabe L PuPUes spl ay
devi ce according to a second enbodi nrent of the present invention. Fig. 9 is
a ci r cofi thedirtvgr ¥mand 8y mynberefsiicingsibetweensthe deiver EC end shligeid arystalii t
constituting the liquid crystal display device according to the second
enbodi gigplaydarehto PINSEtHe hMbet dPgignddilthes1O is a conceptual view showi ng a
three-tilrar}e-y i vision driving selecto% circuit constituting the liquid
Cnventi on. T 0¢ fpYEaRsATFAL RIEGL iy SERERCI: AR NTh Bt A CaliEFsert
sout <ot ifnd ity i OBl b ices bbb nSERI o D. %
is atimng chart for explaining the operation of the |evel converter

ci r cui the kel unig is sntagtailyi fiogmedon a spngle board wheesxihieapinchynit ie foxmedit i on in
a partial display node. Fig. |4 is atimng chart (part 2) for explaining

t he op@iqaid efystal displaparanehl adickdt@y cif@fle forHie-diPisienaly aleean@N6ge Vi ew
shomﬁﬁéqg scﬂénaticps??ﬁct?re of a portable tel ephone u%ﬁt accé?ﬂing to the

o o=l IR 10 1S Sy K R SPITH RSHRIBAREY gl o o
rEg? Ce)(rjle[?r%gl .ts ’gﬁ{shstg?%t ] %ﬁ:&g{is isvr\]/\llt%mcgo%?ro\f\f-eldl(orns%Y\écl%ﬁ)angrﬁEélPteedg biyna sde?écatliorl wth
pulse supplied from outside.
Moreover, a level converter circuit for converting a signal with a low voltage
amplitude of, for example, TTL level, supplied into the panel from an external IC to
a signal with a high voltage amplitude necessary for driving the liquid crystal is
provided on the liquid crystal display panel. The selector pulse is with a low voltage

amplitude (for example, 0 to 3 V) of TTL level is inputted to the level converter

circuit, where the selector pulse is level-shifted to a high voltage amplitude (for



<First Enbodinment> Fig. 1 is a black diagram showi ng the schematic overal
structure of a display device according to a first enbodi nent of the
‘present invention, for exanple, a liquid crystal display device using a
liquid crystal cell as a pixel display elenent. The liquid crystal display
devi ce according to this enbodi nent has a pixel unit 11 having pi xel
circuits including liquid crystal cekl parts arrayed in a matrix, first and
second vertical driving circuits 12, 13 for selectively driving the pixel
circui t [ ' . I Fo Gl I ctively
cuppl y e 0% PV Tiecitnhy fot @R i the Rynlchisdandl SRk M el obEr
driven .by.the vertj.cal driving circuits 12, 13 while being drive-controlled
in acéﬂpéﬂﬁgﬁtﬁp? '%55%\%¥¥6ﬂ'driving system which will be described

| ater, and a | evel converter circuit 15 for performng | evel conversion of
various ti ninntheplifieidsciyistahtdisplay dsiicsuok thtcaboveadpsmitied seleghowhiviingFi g. | .
The liquid crystal display device according to this enbodi nent has a

dri vi ngyseani ¢ Wohvemnticil Bl esinsd rthiet level icanvbiteh difeaitl f6speafsinfiagondeyerti cal
driving circuits 12, 13, the selector circuit 14 and the |evel converter

ci rcui i al | r I [l r as
|iquid&2$§§$§ﬁ(5§%§?§ﬁﬂéﬁ“#gé |aui 8?3@?g Aggﬁghgqéﬁguqfﬁhag-a?gé ucture
formed superposing a TET board having, for exanple, thin film

¢ e ltpes 1B FRF iR st knsev WP PRy Fdesr S us6d CORIG e RANasron e
respective pixel circuits, and a counter-board having a color filter and
count ettatel et nodeesssaynP{ wchereadns eongumed) jobgtruping paductven ieepowhese
boards with liquid crystal. In the pixel unit 11, n scanning lines 17-1 to
17-n aghsimfptivhedf the Refold Arikidglciddin Plicrefdre OshriibuRriyandonsiiekdtidgespect to
a pi xel arrangenent of n rows and m colums, and pixel circuits are

arran NAI [ tq t i C t he

el ot BPHERBRB PO doBlke R3S aaiabes BAboRra bE FDA
respective.pixel circuits of the_pixel unit 11 through the signal |ines
6 b segiGh Fradupt Gopsgroiof T OB g IS ShVIcRaBeell g D i t b
its polarity inverted in a cycle centering a comon voltage (signhal center)
VCOM i impartint tagk o achinve deoeddrdoafuiriber eédugscthefpawereeomsummen o thet ance
val ue proper to a substance) or the like of the liquid crystal due to
contiquﬁuﬂﬂ@nﬁhﬁﬁal@@nc@f a DC voltage of the sane polarity to the liquid
crystal. Driving based on the alternately driven inmage signal is roughly
classified into 1F inversion driving (where 1F is one field period) and 1H
inversion driving (where 1H is one horizontal scanning period), depending
on th tig;ng o% Hﬂﬁlgg{arity inversion of the image signal. 1 F inversion
driviﬁamF syresPt e PVABHERRG i n which after an i mage signal of certain
polarity is witten to all the pixels, the polarity of the inage signal is
i nverted. dhiganeobjeeterf thepresentinyentiesiogrrordev lageliconserer cirewjt whictod i n
which the polarity of an inmage signal is inverted every line (every row)

and al grablesvedtetoeitedonstingtion of DQ clifrentvind deduttos lypbdwbr corspngitisievi ce
according to this enbodinent, as the alternated i nage signal, an anal og

i mge S | - i Al o4 1 : .G 4 jrege are
or oper Ty e S e PRE BRI SRIRICCRRuphA vith thRG B Geif citll i {5
provi ded tside t l.i qui.d ysi.al nel 16. (Pixel .Circuit] Fig. 2 is a
Bl rous Rortbl Fenamb gt Uning TasfiShtal Five ot aa PR WSBITAINL o ¢ “of *t he
i-th row and the 1-th colum. This pixel circuit has a liquid crystal cel
21, a hol dilhds anqiher ebjsetcofthe pressing invensioade ipsoviseia display, dexyieawdich i t i ng
swtch 24, a nenory circuit 25, a data reading buffer 26 and a data reading
switc fbn%BlesTheuétiamiinctonsmFﬁbn ofDIC dlitrem paitivaldrdy it algvelapacetandacud® have

t heir one-side ends conmmonly connected to forma liquid crystal cell part.

A commppy 48liERSE in power consumption of the whole device in the case of employing the



VCOM is applied to the other end of the liquid crystal cell 21 and an
electric potential Cs with its polarity inverted every 1H or 1F is applied
“to the other end of the holding capacitance 22. The pixel selection switch
43 has its one end connected to a signal line 18-i and has its other end
connected the one end of each of the liquid crystal cell 21 and the hol ding
capaci tance 22. The pixel selection gwitch 43 is driven by a scanning
signal GATE provided via a signal line 17-i, thereby witing an anal og

i mage Si -0 J0 U : : d.a: Wk & Rg: swict.ch 24
has i tss%!%gll %‘trllgmgcﬁ, ﬁ{eelg?’géﬂtagﬁ%@&e@é itgﬁghafﬁécﬁg@ﬁggﬁgﬁ%@hf Itd gglgt%\r,lxgracend
connecagd t&.tﬂ& input end of the nmenory circuit 25. The data witing
swi t crPWRUE disglay H{t-hy 4 writing control signal dWGATE provided via a data
13 witing control line 28-i, thereby witing digital imge data to the
menory ci r doiardesto atheevi the tfaregommgyebjaat, a lewgltcoameiter cineuiraeenrding tcuit 25
is read out through the reading buffer 26. Hereinafter, the digital inmage

dat a ey peeseht inkhdon Gichidesta fifst 2R Bidt)s é@istantlfhia a@l&ﬁ_ﬁrit@x@gﬁtﬁ& & tch 27
has its one end connected to the output end of the reading buffer 26 and

has it t ed : haf L rystal

cel | ,ﬁe rgén@%{ Ag‘ﬂﬂo I ngﬁégp%‘g:%t gﬁgtqugl.@?ﬁ’éﬂgcfa? ]Zzﬁr (la)g ?é?ggsi\i/ét%hq%'; alys
driven by a data readj cont.rol signal dr GATE provided via a datg reading
Cont r gneleREnSY perfih ey Airs vARgaENYIdeto 4 Segad MREE ARPIGURES r om { be
menory circuit 25 through the reading buffer. 26, to the liquid crystal

cel | puda sa¢omdneinauil that ds iri an ppefagingsdase i dadling arhactivsopeniod op phey first t age
VCCMEM vi a a power control line 30-i. The pixel circuit is not necessarily
i m t agil pliie kingCthe TRsh@minp@lsearer thecCleveluédnveiioNBy thefiestaikast C
structure nade up of the liquid crystal cell 21~, the hol ding capacitance
22 an . [ r i TET).¢ Vert| . VA e rii driving
syst e%@opb@m%tllgggll ;B@??r\%ﬁbb{ haﬁ%éd)géﬁigmﬁfdgxﬁetﬂg%??’%i (Hse) ﬁg§ %llg i xel

unit 11 by the cglunn isdﬂivided inéo the first vertical driving circuit 12
and t HRRudsdo the second valtage aRtederi ¢ 13, as seen fromFig.|. Each of’
these vertical driving circuits 12, 13 handle the driving of two of the

f our wi ri ngBhisflevdleopvenitr airquituistprenisled dma Biiying cirduat-irtegrateredisplayni ng
line 17-i, the data witing control line 28-i, the data reading control

line ZfviceafdtibeusedV i leoet é&ivdréiﬂﬁ_&Qaitimﬁigeghfsbcﬂith}’thet figstf volgdgeverti cal
14 driving circuit 12 handles the driving of the scanning line 17-1 and the

dat a 1 aglinacobioh M ouial ordhariecREWIoNFLGRL HllAg, Gcul t 13

handl e I'Ving o I'ng contro ine e power
control .l.ine.30:i. Selector Crcuit 14] In the l.iquid crystal .display

Govi cATvIBB CifeHi -t arwed Grist et eauinsdouitbmin s pgmiSidiraniPis
(time-division driving syste is used for driving the signal lines 18-1 to
18- m ofsedlag ani euiput displayainitdoisppestalplaiermingl devicehi s sel ector driving
system plural signal lines of the signal lines 18-1 to 18-mare allocated

as a unit (Iaehg abovedrdescpibie lévedtonveeted Cireeit, th@di@la}adﬁirit&aﬁﬁf)pédmﬁdh si gnal
lines are tinme-divisionally selected so that an output signal of the driver

| C 19 4 01T (VALY : égﬁ% Lied: -hg: Sel i gnal
i nes.thgplg{égﬁogg @f 88%%"%)6%4 0 lﬂ?hégﬂﬁ??l\lffeg& H‘}e‘égi]gé)gltrl\%&ltsﬁg‘yglﬁgﬁa a%I i nes
18-1 to 18- re.set in.t el at.jon of one-to-N correspondence. (where N is
an 1 nio@etoBh dispaounit kst Sirith X sl 1o S8eraaR Fath el fhicar ed ¢ o
one output of the driver 1C 19 are selected by N tine division and thus
dr i verseceyd ewpuibisiinghe opesating statedoe parfovindevel goneersiantofitbe sroosidgineingy r educe
the nunber of outputs of the driver I1C 19 and the nunber of w rings between

t hre]rb drpwlss onl§ difirgittle abvd périvdloLihgSirst timiigppalse pThaS, cmpdred With tie t he
nunper

case where both the first and second circuits are constantly in the operating state, the



of lines mof the signal lines 18-1 to 18-m To enploy this selector
driving system adjacent plural signal lines of the signal lines 18-1 to
+18-m are grouped as sets in the pixel unit 11. For exanple, in the case of
the liquid crystal display panel 16 for color display in which the pixel
circuits are 15 arrayed horizontally as repetitions of B (blue), G
(green) and R (red), each set consisys of adjacent three signal |lines (BGR)
of the signal lines 18-1 to 18-m That is, in this case,

t hree- t B~ Qi vi Si (YA I i tihe l.egt ircuit
14" 1o CHREPLRCOCR 1G] I (REICR1 FBitycAEPLHO Eon e r Bl Y R (e
lines 18-1 to 18-n1fron1tne dni¥er | C, 19 B@§¥ided outside t he quuid
cryst AMeRiosiespanding i the petiog whenthe ferond cireuiy & gy s pan-opgrating
series, the BRG signals provided to the three signal lines of each
corresypatadi ng set fromeach channel. The selector circuit 14
time-divisionally sanples the tine-series signals outputted every channel

from the drintgder to atRicv@theSRAeEsThi atHey ob;iﬁw,!a dieplay ev fdegidebrdihg teeiRh set of
three signal lines. Fig.3 is a conceptual view of the three-tife-division

drivi . C 1 {..14. . Y I 6L e . Se or. Cl if 14 has
a st r Adeesis ke ieldescd et pRUHIV AL gl alpalodlinREh B ond hoHd
correspond to outpyt.lines of the driver 1C 19,. each sel ectar being nmade up
of " ¢ el Being el ines dranged 406 <4 TSRO L BitnRIELATBY: SECRIBAGMEI DU | § ne
of the driver IC 19 and each set of three signal Ilines and adapted for tine
di vi sipoaided caethplsamg boaed @iagablas the pixictienit and adapted fesctimiegdizisionallys.  Wen

i mge signals for three pixels of BGRis outputted in tinme series to one
out putseliédithgota séieprF)lmr signal Qineshend wapplyingakignal théieso,0nrd BeRet i me
series are sequentially allocated and supplied to the three signal |ines by

time divisi LVing. t ] e I SW 4 , . d SWB.
The tﬂéro\eﬁé/%gsga g{déasv% ﬁ)ghgcgrﬂfé%né gv@é lgﬁg?i{ﬁ@& aggths\gqﬁgsﬂf‘l?oe{ﬁ ?ﬁy%g%&dri venby
sel ector pulses SELB,, SEL 6 and SELR In the J.iquid crystal display
devi canpplted drorm udsides Pﬁm&é?rﬂuﬁq ,V%ageoqmpilt@krﬂjldga%/@agl%Fhe
controlling the driving circuits including the first and second vertical

dri vi npnoertedisetect@, palse dmdhe keleskidr cneansciheclevel ¢anvarsionnmeansbeing h a | ow
vol tage anplitude (for exanple, 0 to 3 V) of, for exanple, TTL level, from

a_contijpattivéonvheRthe Beletio iieuhsl @inoiheh-Belelction statitli They dpRly ddvied ay panel
16. These various timng pulses with a | ow voltage anplitudé are

| evel - rte fo Gl Wiyl to timng pulses with a
hi gh vl(f)ﬁgpégea&aﬂp'@tpytt%%@a%ﬁéﬁ{ %ﬁgﬁ%ﬁﬁe@%ée%{n&lj%w%@cessary for driving the
liquid crystal. .This inventjion iis characjerized by the specific structure
of he 1 evah b AwiRANics et it avoverfEscabd afiduider Be albia kgmingl s 5
bl ock di agram showi ng a specific exenplary structure of the |evel converter
ci r cuidevies equappéd withéhisdisplaydavies ascan eutput display anitethersglestioarmeansbl e

pul se enb, its inversion enable pulse xenb, a timng control pulse reg, a

sel ectighof eostantl Pifl $eclédtion Satedor tifeaplugdl dfgnabliheebitequantialy repeatont r ol
pul se prt, a vertical synchronizing pulse vd, a wite enable pulse we, a

DC- DC I 1 , L bl I SEMkE 1St ry
contr O#P%{Ogén@féagﬁég&ghnghkf th@ﬁ) tn héeelthFCt?)rrllver Sl o%%ﬁlsl{eé naere g Ilmr?l;ﬂ&t t ed.
The | evel, convlerter. gi r%ui t accogbdi ng‘ t(% L hi f exanpl e i rl1cl udes a first
| evel ORtiuOEsly carfieq put pne Anather  fnsutfices fo. gpmplete seleqtigniionsont r o
circuit 33, athird level shift circuit 34, and a fourth I evel shift
ci r cuisel@tionshquéndiadly withiione ihorigpatal scanndng peinda aviersd ipteryals hstwesne|
conversion of the above-nentioned various timng pul ses from

the signal lines. Therefore, the level converter circuit is inactive when the selection

means is in the non-selection state. Thus, compared with the case where the level



17 a l.ow voltage anplitude of, for exanple, 0 to 3 V, which is the voltage
anplitude of an external circuit power source, to a high voltage anplitude
(VDD | evel) of, for exanple, 0 to 7 V, which is the voltage anplitude of an
internal circuit power source. The specific structures of the respective
circuit parts will now be described. (First Level Shift Crcuit 31) The
first level shift circuit 3 1 includgs a |evel shifter 311 that is in the
operating state whenever the internal circuit power source is on. The |evel
shift o I .Sl pver si on
enablS&gﬁ%égpgg%EﬁQEcgﬁ¥§ey€gkﬁgﬁghgk%ﬁfﬁﬁggbﬁSREHBS%a 8ﬁgﬁﬂg%1§kgyand its
i nversi on enabl e pul se XEN? of, a high voltage anplitude. The enabl e pul se
ENB iénngFﬂ?%SEﬁgﬁ§é“Pﬁé?‘F?dat a low | evel during a horizontal blanking
period of an inmage signal, as is clear fromthe timng chart of Fig.S. The
enabl e pul seheeptBer sbjsaspifitheipresentnioventiomandspeciist advansages Bevided tyhe fi r st
vertical driving circuit 12. The inversion enable pulse XENB is supplied to

t he sapenprekemelinvdiition &iticbe tfudher (chaifiod hyetkd folloing dendriptidd) offhe
second |l evel shift circuit 32 includes a |evel shifter 321 having a known

ci rcui e I |t the internal circuit power
i's sua%¥?%@“?%“§ﬁ%ﬁ?ﬁﬁgﬂﬁgmﬁ?%gﬁﬁgﬂi“%ﬁﬁ?ﬁﬂﬂ I'ng the period when the

i nversion enable pulse XENB is supplied fromthe first level shift circuit
31 (low1level period of the enable pulse ENB), the level shifter 321 is in
the operating state only during that period and perforns |evel shift of the
ti m ngBrdehDestripidmsef thedDramdngs s i nversi on control pulse xreg of a low 18
voltage anplitude to a timng control pul se REG of a high voltage

anpl i t ude. FiBiiSs hibledkdliggait shb“ﬁﬂg5Sglfé'iﬁiltliéo\&}iﬂpétt@éiuidlo{idﬂ@c&iﬂd%i@apont rol
circuit 33 and the level shift cirfcuit 34. (Timng Control rcurt 33) The
timngy; ral,: el L4 L [ry 31 and 332, each
of uini SFPASSRYiGE dcHiding B b Hrat B oF R RRBRE A BB O"C o
pul se REG js clear. fromthe timng chart of Fig.S, the tipin ner at or
531° gener B Rch RITCHIt fitaTain shawingah FRomplaty it stpustus pf AgChor | od
fromthe fall timng of the enable pulse ENB to the rise timng of the

ti m noitnwit gamistipuingtheliguiderystahdisplayideyicgaceneting tade figshembodimentcont r ol
pul se LT2 that is at a high level during a period fromthe fall timng of

t he tuﬁhnglﬁ@mﬁﬁ(ﬂvd@ubﬁe REGto the rise timng of the enabl e pul se ENB.
These control pulses LTl and LT2 are supplied to the third | evel shift

circuit 34.p ' ' i ' 4): ol - i ft. circuit 34
el udes, 1B kAo EBtla Vi ingd it hrctim PSRt div iREREIHS: dircihe
of level shifter is not limted tq six and an arhitra nuber can be set
ehen' dnsttiting thad il orital digiley fePict ahtonihs bther i3t YtbadhBent ampi + ng

| atch-type | evel shifter are used. The specific circuit structure of the
sanpl i ng | dtigi4 isypdlockdiageam fshewing k| spesificexenaplary stractimiegoBailevel circuit
di agram show ng a specific exenplary circuit structure of the sanpling

| at ch-donerteeeiztuis Rbhstutinghe 3Rf cngstaladisplay Wieeideeactordinigftoahe &asor di ng
to this exanple includes a first latch circuit part 41 and a second | atch

circuk%ﬂg?ﬁnég, as 19 shown in Fig.6. The first latch circuit part 41
has a atch cell 413 in which a CMOS inverter 411 including an NMOS

t i st | daP t | st | 1. with thei ti t d
cr ai ms conrdBuaa MRS RO (ATl oBeRAHOBAPeRa) PLENA Bl silps

transistor Onl2 and a PMOS transistor Ql2 with their respective
circuit.

Fig.6 is a circuit diagram showing a specific exemplary circuit of a sampling

latch-type level shifter.



gates ,.and drains connected commonly, are connected in parallel. In this
CMOS | atch cell 413, the sources of the NMOS transistors Qnll and nl 2 are
sconnected to a negative power VSS. The sources of the PMOS transistors ol 1
and pl 2 are connected to a positive power VDD via a PMOS transistor Ql 3.
The~common connection point of the gates of the NMOS transistor Qnl 1 and
the PMOS transistor ol1l is connected with the commbn connecti on point of
the drains of the NMOS transistor nl2 and the PMOS transistor ol 2 and is

suppl i ed wi [ ' ' : i n
connect i on 1l e 24t cha R 2) KPR SRath B R del DRSBTS
transistor, @@l 2 is connected wth the common connection point of the drains
of the’ff¥48s transistor Qnll and the PMOS transistor Qol 1 and is supplied
with the inversion input pulse xin of the input pulse in via an NMOS

transi st or g duis ableckabiagrenddhowing adchematioovasall seuctmie pa Hgpid asyistab t he
gates of the PMOS transistor ol 3 and the NMOS transistors nl3 and nl4. A

lat ch @ispRe ddvice Addordiayed azedond embatimentastahé present imvemtiond and out putt ed
by a inverter 414 including an NMOS transistor nl S and a PMOS

transi stor g . g t i J r ag : .ed
commonl y. AFllgfzaét) }:S%)Sﬁfé\% o?érEW‘fE@ZfBg%gS?‘?gg%éﬁ;&gu%o@eg?ga?@?%{\?erted
and outputted b n N inverter 415 incl udin n NMOS, transj, st or | 6 and
2" Preednelibiing the T crystal GRRAY s atsordingsh BE sshan pRIRCRS et ed
commonly. On the other hand, the second latch circuit part 42 has a CMOS

| at ch thelprests imeentiop. basi ¢ structure, in which a CMOS inverter 421

i ncluding an NMOS transistor nl 7 and a PMOS transistor ol 6 with their

respective Bigt Hp iaaodteptial ¢ SRdREhE aNMBEY-VimeRaN isio Ny ingvedlé&or 422
including an NMOS transi'stor Qnl 8 and a PMOS transistor Qol 7 wth their

respect;l i .20 e | ; ected i Il el
bet necrirgiic EnSnd HERTAIEE THFRTTRR e AEAGRIE She' Bpod

| at ch qegl 423, thge common, connection point of the gates of the NMOS

t r ansi €nBedigngnt of the prrsemvBEERtiANsi stor QoI 6 is connected with the common
connection point of the drains of the NMOS transistor Qnl 8 and the PMOS
transi st or I§g 171 dna bleck diagrarehainting ahspecHieexdroplapy istmcbfretdfea tvgd (2) of
the CMOS latch cell 413 via an NMOS transi stor nl 9. The comron connecti on

poi nt @nveeher ¢atcait Red tbe tHMuidr@pstab displdgnd Svied dccbRlilyPe the 38sdiRt or ol 7
is connected with the common cConnection point of the drains of the NMOS

transié{l%di%gn} 0??51? hﬁb%eo%@@fﬁ‘?&w stor QoI 6 and is supplied with the

i nversion pulse o n of the CMOS latch cell 413 via an NMOS
transi stor . The, above-descri bed. control pulse L is applied to the
gat on of t HOBNNOIS £ MRS E5H XBIAmInE aheuopBiatiogg! Bhepferal Ggnverss,

| atch pulse at a node (3) is inverted to become an inversion output pulse
xout bSIreuICMOS i nverter 424 including an NMOS transistor 21 and a PMOS
transistor I8 with their respective gates and drains connected comonly.
A |l atch pulBig. i@ isa tiaig dait (parti N)\fer egslainmin@eeauperaionii Ppirtpldsplaut by a
CMCOS i nverterg 425 | nc?%di ng an NI)IVDS )tq?ansiés)tor 22 and g PI\/DSs?r%si stor

Q 19 1‘tHbHQ their respective gates and drains connected commonly. The
circuit operation of the sanpling latch-type level shifter of the above

descri bed st.r ure w || w. be cribed,with reference t.o the ti.m ng
chart of FigEed A tHbing, At (Pt clor eRplathind. {1 Shation 18 HeeRAiTka t £ om
the timng generator 331 of the timng control circuit 33 during the

hi gh- | &isplaygaeded (hori zontal bl anking period) of the enable pulse ENB, the
PMOS transistor nl 3 of the first latch circuit

Fig.15 is an appearance view showing a schematic structure of a portable

telephone unit according to the present invention.



part 41 is turned off and the supply of the positive power VDD to the CMOS
| atch cell 413 is shut down. At this point, as the NMOS transistors Ol 3
*and Qnl 4 are turned on by application of the high-level control pulse LT1,
the input pulses in and xin are inputted to the CMOS latch cell 413. Wen
the control pulse LT1 shifts to a lowlevel, that is, when the control
pul se LT1 vani shes, the PMOS transisfpor Ql 3 is turned on. As the supply of
the positive power VDD to the CMOS latch cell 413 is started, and at the
same tine, ke dWVES kAR r I : e i nput

pul ses in gﬁ ?&in aHg latgﬁé%a%;ﬁ?hﬁﬂ%%@%gﬁg éﬁIﬁ??ggﬁfqﬁ ééygﬁ'éequently,
when the control pulse LT2 of a high level is outputted fromthe 22
timng generator 332 of the timng control circuit 33, the NMOS transi stors
Ol 9 and 5@20 of the second latch circuit part 42 are turned on. Therefore,
t he | aBesiedodafer Carrying @wabellaventien| | 413 is supplied to the second |atch
circuit part 42 via the NMOS transistors Qnl 9 and Qn20 and | atched by the
CMCS | at ch Embbdédénts Diithe Ipaéseine dndaition sviluigwthieedesasibedtipudetpilllsigh out
and xout. In the third level shift circuit 34 using this sanpling

Iatch-&ggﬁnkgﬁfpqugaﬁg§%as the |l evel shifters 341 to 346, the | eve

shifter 1 perforns | shift of the selector control pulse cnt and its
i nversign contrql | se xcnt of a | ow voltage anplitude to a sel ector

cont r of 6&ﬁ§@£€§ﬁ“§ﬁ>a hi gh vol tage anplitude. This selector control pul se
CNT is supplied to the selector circuit 14 (see Fug.l) and used for control
to turn of fFighkissebloskaliagiant shawing. thgisehe¢matc oypralk grugdure peadisplay | evel
shift of the vertical clock pulse vck and its inversion clock pul se xvck of

a | ow dslitegecordingitd udirst embBod@idrit ofthecpresdntiny setiofCovexhmple, b hiqaidi on
cl ock pul se XVCK of a high voltage anplitude. These vertical clock pul ses

VCK a : : b8 r f : iL.5t and second
vert; eyt Pispley ARiCER ARk i GG e ar SITALE PR AU I, e 1 or
vertical scanni.ng., Th vel shifter 34 rforns, |l evel shift .of. th

bar t1 a1 conlolidgcEEsipl sy ey ickcoaiing i b SREpaTny Ry gmitthinif o,
voltage anplitude to a partial control pulse PRT of a high voltage

anpl'i t Ldbavimgipixeb aircuiss mebrdingliqpid %stpguell Rartygrpayesintaomatéx, ffirssandand
second vertical driving circuits 12 and 13 and used for designating a

r egi onselwnd ivegtidal dnvingcizcwiey 12,213 firspleelivelycdrivihgehe pixtdl dircuits pfake node i s
a partial screen display 23 node for presenting normal display of a part

o, SSFEAERY i SEHASH N R e G APk Sarhly o oo
I d i.tS.J i h Iy Z1 d, qf. I I
P o RS 1A BURSREBE BE Db Bt BB AOE e

This vertical synchronizing pulse VDis a pulse that is at a high | evel for
one H yhile bélmeIIiVﬁngmTQI igcccardange with saledor drRviy systam, whidh ik, The
vertical synchronizing pulse VDis supplied to the first and second

verti ded decrived dater, randiatlsvéloandrtdSciandt 1S o pafamiagiewdlcoavarsiopof se VST
for instructing start-up of the shift registers constituting these

cir CUI\Ia?iou-Egﬁ;ﬁIrI?’ftIlsn‘?shIn LREd $fom REESi@ BFaI;\)gH&I a$ Bhdwn Gh Ftig.Q.W” te enable

pul se we an nver sron enabl e pul se x of a low voltage anplitude to a
write enabl | se, VE of .a hi v.ol t age .anpl i tude. . Thi s i te gnabl e pul se
VE 15 suppl T titig ofas@L afiplisddevite ARSI gl Pt s s GRS P e
control, of a signal to each pixel circuit of the pixel unit 11. The |eve
shi f t fir@uBiniegmiadwiryciyee ingrhich the figstandseoond yettical dsiving chgeitadd, i ts

i nversion control pulse xddc of a | ow voltage anplitude to a DC-DC contro
pul se TX)Ghekelactor gircuitl dagrl thelevélubaverter siré¥it DS aco itegtallyfosmeldd®m i s used
for controlling a DC-DC converter (not shown). This DC DC converter is
proviqpﬁo | | \ { G U ' ard
where t eérggﬁgﬁﬁagmrtrgff@g tgr%gaqggg&y%%ﬁ%%@&scghsgr “gcﬁ%éﬁgg?'eiff or
generating a DC voltage such as



negative power VSS, for exanple, on the basis of the internal circuit power
VDD. 24 The timng pul ses level-shifted in the third I evel shift circuit
~34, that is, the selector control pulse CNT, the vertical clock pul se VCK,
the partial control pulse PRT, the vertical synchronizing pulse VD, the
wite enable pulse VE and the DC-DC control pulse DDC are timng pul ses
that need to be level-shifted once i1 one H period. (Fourth Level Shift
Circuit 35) The fourth Icvel shift circuit 35 includes, for exanple, three
| evel i thMQYqT e I I igiters is
not | il?n&téegtergl gtut% ﬁﬁrﬁg?gﬁpﬁﬂ ary nu%%&mﬂgéf%ﬁxamﬁ’ ;llggefglglgr y. As
each of the thr l.evel ifters 35 352 and. 35 a |ev shifter of a
enown crnstsiets GEEFTR: rmedbeteoan vineth otk St Rind eTpulalsedtihe Fpafive't ot he
| evel shifter 321 constituting the second |evel shift circuit 32. These

| evel pikeck cieewits3and a gamiarboasihaying & eolonéiltepandicowgiesebactrodes pemied m a

| evel shift operation when the above-described vertical synchronizing pul se

VD is thkréon)iagl fllRNEkhe dpaeeltRY@berbilické Boards Witk liqaideryseMel shift of the
bit pulse bit and its inversion pulse xbit of a |low voltage anplitude to a

bit pul se T : i vl RLd § ¢ hi [ & ed for
control li ngllnttll?gfprlr)gerlrgpghclf ﬁgéiﬂ?‘ﬁagﬂgké Iﬁgq&%':‘ ﬁ%fﬁ)mﬂgﬁmﬁl?‘eeg 1I-—Bl g!lg%%;fg The

| evel shifter 352H€erforgﬁ Iequ shift of the reﬁﬁ; Pulse st gnd its

i nver s 8F Wifieddn 2raatrigeWith respeghio 2 gixelampagapentd miowsand pLedumssy of a
hi gh voltage anplitude. This reset pulse RST is used for resetting the
ent i r eardl pixiehgircuitscaretarraniged ag peints jof intersegtian p&hidsr tke sedeetion kpitrobf t he
menory control pulse fld and its inversion pulse xfld of a | ow voltage

anpl i tofide iselertorRimii 140 ﬁﬂérrﬂt&cﬁiﬁhd@e@i?{al & Slpphiedab tRORspoRtive pigkel Thi s
menory control pulse FLD is used for controlling the nenory circuit 25

25. T j:1g . I ' o th | jf ' it 35,
that 1SR SBUR BRFEUh Y aighod B Rénti et o AR e dudhilly
pul se FLD, are ti.m ul ses that, need to,be l.evel -shifted once in 1 F
Dot § o LA SiGh o Bb e SEDSHPRE ds POy iRVt b2 EXCIeTIRang 1 g
l evel shift circuit 34 are not limted to the selector control pulse CNT
t he vesamuwin Wltgk (pignakcontt) VGO Madn oirdér toqrevent duni¢rierapim ofispeciféc t i cal
synchroni zing pulse VD, the wite enable pul se WVE and the DC- DC contr ol

pul se felstanDenrdstance vdlge ptdpehto Blibtanded ‘vethsliké bethedligeidictysthl @@ i od by
the fourth level shift circuit 35 are not ' limted to the bit pulse BIT, the

t ] . | E . 1 |
ConverSrafintats iAo BYEPC fofdeLr Melsacpotaribd AIRAN AL ) o
e e S e e ATl i RS L

shifters are controlled to be in the operating state only during the period
when t Heinysssianidstying (whexssHaisoneaicl pleriods ang HH ipveagionksivdng fwhepul se of
the level shifter 311, which is constantly in the power-ON state, the |evel
shi f t eTH3i 1o hiokigontak tscangingr perich)| depemdingsSos &he i timirye oftheapolagityst at e;
(2) using the output pulses of the |level shifter 311 and the level shifter

321, ti . . Are: r : is | ontro
oui ses G BFtheJHaBE Signkf PP Sl AoR ARy A fing it g2 iR AR SfrcF

hi erarchi cal l.evel .are set .in t.he operati st.at.e;..and I ng one of the
out putaTh i e gHa of geftaparolafinr s SRR Al Rs FReiS e Pty ofThd BpelSs?. 555
and 353 on the next hierarchical |evel are set in the operatin? state. As
this Hsignalrisineetted; ofiy thie etherband,el H dneersionyddyinghis « driving methed éet s can
be provided. First, since the level shifter 311 is provided, which is

const amhich fhe Ilbdslerigomeanqih@geasgnahmmvieﬁedmkﬁ line! @eeE)NBowP tagd dlbe | evel
shift by this level shifter 311 is used to set the next |evel shifter 321
inth { te only during the |owlevel period (active period) of
t he eﬁgngéggkggiﬁﬂg: and the electric potential in the latch circuit part
in the level shifter 321 is held during the period after the |level shift by
the level shifter 321, the consunption of DC current in the |level shifter
321 can be reduced except for the |owlevel period of the enable pul se ENB.
Therefore, the power consunption in the | evel converter circuit 15 can be
reduced. Moreover, since the control pulses LTl and LT2 that becone active
at different timng during the active period of the enable pulse ENB are
generated by the timng generators 331 and 332 of the timng control

circuit 33 on the basis of the output pulses of the level shifter 311 and
the level shifter 321, that is, the enable pulse ENB and the tim ng control
pul se REG and these control pulses LT1 and LT2 are used to control the

| evel shifters 341 to 346 constituted by sanpling latch-type |evel

I L o - Y o o e L ”~ A A v ~ A~



Spéciffcally, in the sanpling latch-type | evel shifter shown in Fig.6, in
accordance with the control using the control pulses LTl and LT2, the power
VDD is X 27 not supplied to the CMOS | atch cell 413 during the active
period (high-level period) of the control pulse LT1 when the input pul ses
in and xin are taken in, and therefore the consunption of DC current in the
CMOS latch cell 413 can be reduced tig al nost zero. Since the consunption of
DC current is reduced in each of the level shifters 341 to 346, the
reduction ity GRNEMTHRLEQSaPdifTaf WERE abforkfify $6 XhisL¥RibodithERE" 5 |
realized_ang ?he %@Ref?bghsdﬁ@?fon in ?he}ént re Peveﬁlggﬁbebgé% gﬁ?cuit 15
Chat LB BERRL R C Tl e tel ot BerAb gl L g el oL co
BIT, the reset pulse RST and the menory control ?ulse FLD, the vertica
synchrdatd forstptisimagers, piapcely supplied througithe sokeictarmiseuitold frempediiver duri ng
1F period, is used to set the level shifters 351, 352 and 353 in the

oper atlithy9 piatided ouple thertidudd etyssdlianel teus enabl ing setting of the rise
timng and fall timng of these pulses at arbitrary positions (tinmes) in 1H
Phe por et Ton Feduci ng of fect not only in the driving o
circuit-integrated. displ.ay deyice. Therefore, the |ev canver.ter. circuit
Cccor di ng 19ecea il BB baioRSne AL CHERS R HetugurS O the TREAHH &b Co. ¢ ne
| evel converter circuit provided in the driving circuit integrated display
devi cdhputthgaw sed genethicplurappl Thig piselacirenit hag gnhiguidesrystal allt2lhai ng
plural |evel shifters for performng | evel shift of various timng pul ses
of a fHdlStngC@bi@igmcamlélﬁix@%d&ttdﬂﬁmgsm,aﬂatmriﬁngemmMthmﬁo@rrpl i tude
that is different fromthe first voltage anplitude. 28 <Second

Enbodi R i I ; REBLd SRl ow ng the overal
structureﬁg%’5&%&%B%%@n%ggﬁ%gggggg%g#ﬁg to §§€€ﬁ enbodi nent of the
present invygntjon, for ex e, liqui.d crystal di ay device. In Fig.B,
Bl enent s oct e lifareriyafHATR1 Gnafing ndtdine Shlicfansei il hie Bibie Sersidial s% a
shown in Fig.B, the liquid crystal display device according to this
enbodiendatcommonlypramectad to fTerman ligyidorsystal wellcpatts Aneamaiongvoltags d
crystal cells arrayed in a matrix, a vertical driving circuit 12 for

sel ectV€eIM iglappligidotthe otliex ehd of thruiquid efystalecetli 2ednduan éledtkidyyotental a
selector circuit 14 for selectively supplying an image signal to the pixels
of th : i ' LG (RYA ' ' ile ,
bei ng i (I XAkt cEd KB LRIF (CBbSA] e i Eid St 1By 12 4
| evel converter,gikcuit 15 for. perf.orn | evel conversion.(level shift) of
2ol sapoy e e phred dptedliod Styifthrthi on ¥ Sne EBSBNBR PRt Bisfendbe
liquid crystal display device according to this enbodi nent has a driving

ci r cuiling Hi-bandihagiits othge cnd conpecipd the emendbef pach ofthieJiqydd eryséaliqelli2, the
selector circuit 14 and the |l evel converter circuit 15 are integrally

f or mte@loand the holding reppheitaneenz?. The pixel selguiion ewitdhal3 aanrdtivehbbhas a
structure formed by superposing a TFT board havi ng switching el ements of

the r ol [ i : t Rt i r f or med

t her eg%&ﬁ%?g\ég@%ﬁgg b E%‘g%&%%\l% &Zh?:lg:lg rl’ ﬁe?’%ﬁg{ @gﬁfg gt(‘:dgtjizlta Ieoy-:lgﬁgce t rodes

formed.t hereon, ..and filljng,the space between these transparent insul ating

boards“%‘?agtlog‘?(éa%‘f'g,c%?tﬁngl)BQ ds) with a liquid crystal nmaterial. 29
The data writing switch 24 has its one end connected to the signal line 18-i and

has its other end connected to the input end of the memory circuit 25. The data

writing switch 24 is driven by a writing control signal dWGATE provided via a data



[Pixel, Grcuit] In the pixel unit 11, n scanning lines 17-1 to 17-n and m
signal lines 18-1to 18 n are wired in a matrix wth respect to a pi xel
-arrangenent of n rows and m columms, and pixel circuits are arranged at
poi nts of intersection. The pixel circuit has a switching el ement for
selecting a pixel, for exanple, a thin filmtransistor 23, a hol ding
capaci tance 22 having its one end cqpnected to the drain of the thin film
transistor 23, and a liquid crystal capacitance (liquid crystal cell) 21

{ransi 2l QRO IREI T MErebT IAFAE Ridil e litlo e bty Jud| 2
[ 2L i [ ed . h i xel el d
For moc R s T4 W ERRAGUB Mot G P FIGBA DUl TEPEER IEdEaPea o

face the pixel electrode. The thin filmtransistor 23 has its source

connedwdtert2. t Heredraftessherdigital ismageodata meays bg haieflyi raéssrexBtolas mengemyn and has

its gate connected to the correspondi ng one of the signal lines 17-1 to

17-n. dtgonstant electric potential Cs is applied to the other end of the

hol di ng capaci tance 22. A common voltage VCOMis applied to the

count et - el g ORL i Switbf7haS MU o RABRMELRRGS (R outflildhd! el xe! i's
g a basi npl e, xe

descri bed usin circurt structure as an exa e pi circuit

isnot limted. tq this. For exanple, the liquid crystal display,.device nmay
nave deading bbbles 34 ahias i e R fanvistiec brthe Quk B odreach PRURIIGEY ha 12
can deal with mxed display including normal display based on anal og i mage
si gnalasystaldcedt 21 and ithaabelding papagithneed2 ol heidata edadingmgwitdht?d inalrtveinn t he
menory circuits, simlarly to the liquid crystal display device according
t o theyfd dfth rﬁﬁ%b@ﬁ%l-ségnﬁaerqm pRAiddd Vidiandat Sycaldaid coiteoMaid 284

[

driving circu i ncludes, for exanple, a shifter register, and perforns

Ve Sl IR S E0F R SRE0 PO BTSN SRAE, g
LR TR T M R B AR A A

vertical driving circuit na& be arranged on both sides of the pixel unit
11, siwith apoyersupply voltagedVECMEM vig 8 pomer ¢entrokliag d0ridi ng to the first
enbodi ment. By enploying the structure in which the vertical driving

circuit isTherpirelecirauit Boidt micdearily limisedRsthelitRichiretianggta sieheoryof the
scanning pulse transmtted to the respective pixel circuits by row through

the s ; i [ G f~the |4 guyid crystal
i spi Sarels e et § thslcirh el ipf G BLENIEH Ll oLt 21, e i,
(time-divi.siondriving.systemn), i d for driving the signal lines 18-1 to
18-m &PP{“H@“\CF&%%‘i@—ﬁ%ﬁf’aa%ﬁ&@(ﬁﬁna 16. Therefore, in the pixel unit
11, plural adj acent signal lines of the signal lines 18-1 to 18-mare

gr oupd ¥ eatdcad Dravingrystembhnpl e, in the case of the liquid crystal display
panel 16 for color display in which the pixel circuits are arrayed

hori zont al |A(Vﬁ$ical&ifr€¢ih%isys16m(fbr Sel€dtivedy driﬁ@he?melsa@ﬂxﬂdhrwﬂ)s) oftheh set
consi sts of adjacent three signal lines (BGR) of the signal lines 18-1 to
18- m y . . e Y el . . q
Voanwfi T oLl b (AL SRARR di0eqinlo RE P TUE dHViKE AR 1BIIEETS) < of
m 3 channels for. the. msign lines 18-1.t0.18 mfr a drjver 1.C 19

bt ovi GEEPT vetGal AntEing et ias 6y Hom Fig L Hiafh o RS2 iR rivio® e
driver IC 19 outputs, in tinme series, the BRG signals provided to the three
si gnalcifcuifed 2013 gmdie dle devingrditwg ofdhe fownwiings of tampixel cirpeit showst or
circuit 14 time-divisionally sanples the tinme-series signals outputted
every igRignRekhdtrismhehscadningelind €749 tlendataewrieingi conitsol dinepR8dsthehdatai gnal s
to each set of three signal lines. Fig.lOis a conceptual viewof the

threeytidiRg dotrst 1k 594 ¥hdhe v cBhtrbl fifi¢'3d-i18pecifically, the first vertical



As is clear fromFig.1O the selector circuit 14 has a structure in which
selectors 14-1 to 14-k (where k = nf3) correspond to output |lines of the
‘driver IC 19, each selector being made up of three anal og switches SW, SW
and SWB connect ed between one output line of the driver I1C 19 and each set
of three signal lines and adapted for tinedivisionally sanpling the signals
provided to the three signal l|ines. (Mhen image signals for three pixels of
BCR is outputted in tine series to one output line of the driver 1C 19, the

| mage i ARglchclt 2 mdteeur, AFfnbIoThe SEhing1e ISR R bitadEhafd ed and

supplied ree signal Tin&s by tinme VI Si on ving throu t he
three anal 0g. swtches SW, S nd . SVWB.. The thr anal W tches, SW, SW
and SUPTISAL TEE o And R SeRPese il feiige Srbitt haifsdle Shvire SERE ang
SELR. These sel ector pul ses SELB, SELG and SELR are obtained as the |evel
converdasa wiitingicantid Iner 38 aad the/poweveamrdiling Hd-isel ect or pul ses sel B,
sel G and selRinputted fromoutside the |iquid crystal display panel 16

(hereimahﬁfmr@hﬁ@mﬂ4]eferred to as "outside the panel") from an externa
circuit power-supply voltage (for exanple, 3 V) to an internal circuit

ower - suppl I ; I A [ | ' 3 e
Eecessarspf%rmgrq(ﬂﬁgg& {’ﬂ{él ﬁég{j{&d& (yrlges%ﬁqr&?%g\@eqhﬁcglﬁ\i}gg[}g?mO%rs\céE)%éttggS) Thi s
enbodi pent is characteri,zed by.the ecific,strycture of.the .lev
oy erdANg SYSIERT L e-nyigog dring st insatsbe 2of O igdng sigiodT oy Bl
circuit 15 will now be described. Fig.l1 is a block diagramshow ng a
speci ftod Senepiptharliquid copstalrdisplay paael Eueln dinsedecter deivingisystam, pitral | evel
converter circuit 15 of this exanple has four level shifters (L/S) 51 to

54, t hyiggaltlinek of tieosignall limss 855 té 85 ar@allotdied as painilr(set)itd onesoudBut 0 60.
As the Tevel shifters 51 to 54, a circuit structure based on a known | atch

CI T Culdr ihg d?ﬁ/%FF(E‘aﬁ’giéE@b@“éfﬁgﬁﬁa] $ighalNRARE tinfAIVRGRARY scle el sh that

power - supply vo rernafter sinply referre as power - supply

vol t age VI as its erati ower - suppl y val t age and ich.latches a
bul 5o A atpue eant if R deives 1642 S istnafly aiicaed Gt Buglie Sl s e
| evel shift (level conversion) of the inputted pulse to a pulse of the
power -sslgnped/sigonk Bags. VDD | evel and outputting the |evel -shifted pul se. The
| evel shifter 51 is constantly active (in the on-state) and perforns |evel

shift of arSpeifidatlypohseutpabobdthe drivexI€@noahd the sighil 1ieed8-Ftepl8-m ¥l t age
inputted fromoutside the panel to an enabl e pul se ENB of the power-supply

vol t aqg, M. Roh Y he SN e dondb OENAREe W n'fitekl 0100 SBPRIBL °1 ©

constitutes a circuit part correspondin tor*pul se se The

| evel shifter 5 ether with the timng control]ler ~oconstitutes a

o v cuithab by wsbne Mahrliinealibrast o obt BwoltPL e e I e ESHCtd T o

54, together with the tinigg.controller 57, constitutes a circuit part 33
cor r edpoNdimg divisianeanskthas dsivepul By eeploying fkistseleickey drdvingsysem sis is
receives, as tw inputs, the enable pulse ENB that has been | evel -shifted

by t hepdssibid tosleillitcethe munged of batpies eftherdrivel BE 18ah&Gthidaimbasobwaings
| evel -shifted by the level shifter 53, and perforns ON (cl ose)/ OFF (open)

contr I ) ; i t d SELG
The pgkg?%gipﬁgﬁ9%§I&%x%ééﬂiyégﬁg@?%ﬁgﬁg?gﬁaﬁp%?k?gg’%ﬁygy@gﬁ%dﬁ§ﬁ®%rtage

VDD to t.he |evel, shifter 5 er,the OV OFF control of the timng

cont r&ff‘mesé%.o(%ﬁ%s‘ﬂéeg‘“%%ﬁ{flg? 1§2mbecomas active as the internal circuit
power - supply voltage VDD is supplied thereto through the power switch 58.
The | evel skt employshissslacterdriingsystemendjgpentplemml sigaaldmesof dhe yignale sel B
of the external circuit power-supply voltage inputted fromoutside to the
sel ectlimes 8- $ ¢o IBLH a0¢ grdepedasesetssinathl pivel indgEl . VBBY eldmapkgliethocageul se
SELB after the level shift is supplied to the anal og switches SW of the

nact e SoriRE ARLEARY pinch Ieiok tofor dital Y SiBRMS FoxePRRAOIR oy (e

power switch 58. The timng controller 56 receives, as two inputs, the
sel ector pul se SELB that



has. been | evel -shifted by the level shifter 52 and the sel ector pulse SELR
that has been | evel-shifted by the |evel shifter 54, and perfornms OV OFF
control of the power switch 59 on the basis of the two pul ses SELB and
SELR. The power switch 59 controls supply/shutdown of the power-supply
voltage VDD to the level shifter 53 under the OV OFF control of the timng
control l er 56. 34 The | evel shifters 53 becones active as the interna
circuit power-supply voltage VDD is supplied thereto through the power

1 sl T R ST G N ()l S
i . L = VDD, T
0ut 195, 1 oL SR LR B AL PRUETA BELY RS 4B ™

swi tches SW2 of the above-described selectors 14-1 to 14-k. The |evel
shi f t eqasg3thpec-bimssdivision idvivingistpesferopgsl. y of the power-supply vol tage VDD
is shut down by the power switch 59. The timng controller 57 receives, as

two i nput s, Mehawhileetieaeleptdrsirchil@ tsmaERIhe@“hﬂﬂmlbﬁuﬂhgm'ghhl@bM/3 he
| evel shifter 53 and the enabl e signal B t hat has been | evel -shifted by

the le i : ner4f ( t ttch 60 on
the badomSP ok She REsighRNRRLPLTE 1EMESmGRE GR er FE S BRAIET oidE T
suppl y/ shut down of th ower-supply. vol t age to the level shifter 54
ander e B St ipiasl gl 1 e bptis e BREF B naouputs ndimesitessia « or 54
becones active as the internal circuit power-supply voltage VDD is supplied
t her etBRChsigngls proyigrsiverthethrecrsigmal liftes df each cotrespandiag sehrnnpeadhor ns

| evel shift of the selector pulse selR of the external circuit power-supply

vol t agthanfplt @ deledtopuirdiiitel 4t Anich@ivisibradlysamplesahShife @brithQignals
power - supply voltage VDD. The sel ector pulse SELR after the level shift is

suppl i 1 . j s 14-1
o 1a-Fiphled Plodhafif T i Bt o WhE s AR RHFR TSP e Sl glo

power - su plr ngtage VPE i s shut down by the power 35 switch 60. The

ti m ndac8Set oF Hupe Sighal HBeS g 57 are supplied with a conmon control pul se
CNT fromoutside. This control pulse CNT is a signal for collectively

cont r ol | i ngFighkisaconeeptiualadewod the tree-bilma-divisien driving sejeqter Gizcuis34and 54.
When the control pulse CNT is at a low (L) level, the level shifters 52, 53

and 54AbsiesIR in RRCS ithesaedoneircit 14 his #Winicthfe inSeRichiseledtbrs (@ELglmfl Figs.l3
and 14). The circuit operation of the |evel converter circuit 15 of the

above- 1 ru | ' s r e
i naoona VR i3 drttspond RSB TREE bF B dirbck ICCLS R kel
witing.of a signal . to the sign | LNES =1 -mis ipputted to the
evel Whire piaceai o i andogaitibes SR sW2 dnd S5 sohaderedBriERnt, o

hori zontal scanning period), the |evel shifter 51 performs |evel shift of

t he ercaipet g ebtherdsiver ICHE and eachadet of thaes sigpallinesangdmdapies! faadimeo t he
enabl e signal ENB of the power-supply voltage VDD. The |evel-shifted enable
si gnalditdNPoriadly sumupligeltHesigids piavided cotterthidesyigndlJimzd 57. VWen the enable
signal ENB is inputted to the timng controller 55, the timng controller

55 LUrns onphig iﬂgggrsi ‘M§ﬁ?tl§%F?ﬁ)\<’égF%fBﬁ]¥/§D&?gﬂch%?i %glﬁié%% fe pul se

ENB. Thi s causes wer - supp tage e supp to the |evel
shifter 52 t.hro t he sw t.ch 58, and e |lev ifter 52 becones
2ct veoutpdt fine Yhe e Jirlo, W idhed Sefi ki anergCRh B CiaToatior | od,
the selector pulse selBis level shifted by the |evel shifter 52 to the
sel ectsgqupmaﬂgy sioqated andy suppliast tostlig ghyeevsdgnal dmewibry, tiniei diMisien drping ed to
the timng controller 56.

through the three analog switches SW1, SW2 and SW3. The three analog switches

SW1, SW2 and SW3 are sequentially ON/OFF-drivenby selector pulses SELB, SELG



36 When the selector pulse SELB is inputted to the timng controller 56,
the timng controller 56 turns on the power switch 59 at the fall timng t2
-of the selector pulse SELB. This causes the power-supply voltage VDD to be
supplied to the level shifter 53 through the power switch 59, and the |evel
shifter 53 becones active. As the selector pulse selGis inputted during
this active period, the selector pulige sel Gis |level shifted by the | evel
shifter 53 to the selector pulse SELL of the power-supply voltage VDD,

whi ch abgggBRtted to the timng controllers 55 and 57. Wen the sel ector
pul se LGTrs inputted to the timng controller 55, the timng controller
55 turns off the, poyer if.ch 58 at the . rise timng, t3 of the selector

pul se SELGI“fthl‘EIH‘mggsia\émvdisé]% deviss ?rteg‘F *ﬁﬂ%{e‘ '3%%58}‘9“\7% YHYHSVOD t o

| evel shifter 52, and the |level shifter 52 becones inactive. That is, the

| evel tahingpisaor soufeelling thendyjvidgcineyits inclyding the Grst had e¢canid vartiagl t he

sel ector pulse selB and is inactive otherwi se. Wen the selector pul se SELG

I's i nRitviRg diuitel 2, T8 A arnselettoercifchit 1hard inpuniedoaithr 8llber véifageur ns on
the power switch 60 at the fall timng t4 of the selector pulse SELG This

causes - V, | i { ifter 54
t hr oug e power ‘swift ch . and’ the 'Tevel” shrfter’ econes active. As
aﬁﬁ@ﬁuag\@%r &iﬂﬂilé’ 1] @{)3 Qgeoé’ ﬂ';l) eg(lgngﬁ? Sﬁgﬂilc%\?eq fgﬁmb;pgoﬁt?&efC fl,%t

t he sel ector pul sel.Ris j.nputted duyingthis i period, the,selector
Ul 5o SR IReOY e ouri B ighHt S ial oIk peief T64 TheRE ePous i ine pu e
SELR of the power-supply voltage VDD, which is inputted to the timng

cont r giulses veish a\ervaltage smipditude aneUeeel-SmivRrted by ﬁﬁ@i@@hcmwmtﬁe aitowitng
controller 56, the timng controller 56 turns off the power switch 59 at

the rigaottiminpulSesabith & Rightldteige aniplitade (foPdxaniplB; 0 17 & )siedt ssadpysr t he
supply of thggg)omer-suppl ygqedol tggen%D to( the I evel shi ft)er 53, ejy:?md t he

| evel Is i i ve. T i I iof I & active
ont y i e, TS S TRy ey EhateReatza ey RS spBCiic Mhucrel o 77

i nactive_ otherw se. \\en H;e enabl e pul se enb shifts to a low |level and the
enabl dhelgyehcopKertengirquit a high level, the timing controller 57 turns
off the power switch 60 at the rise timng t6. This shuts down the supply
of thdLpwekConvgnperyCirchit ddf VDD to the | evel shifter 54, and the |evel
shifter 54 becones inactive. That is, the level shifter 54 is active only

during the migr Rt Blockaliggranhshéwitk 4 RpesificextAiplay strucielFoRmg lesel nactive
otherwise. AS is clear fromthe above-descri bed opération, the |evel

shifte nd <5 i j i hi fting
the saeepfer ElipdEdse doahR BF dfhyRftey i 13, it e bt BT, | ¢
ot herw se, This neans . that the |evel, converte\[mci rcuilj 5 incilgﬂndi Es% t he
| evelenBhits fnessigp enaple phisesgn.a URHA O PUIYELREAReI CHal SHIEliPEiTes Swa,
SW2 and SWB of the selector circuit 14 are on (at the tinme of selection)
and araat,ansrticalecl oglepulstecls apaginl sontrohpsepi, ovdrticaksyngbranizggpulse
non-sel ection). In the selector circuit 14 for performng tinme division

dri vi Rgl, atWeteaaad g palke tved) asSDEVIDC Siftral piilseliicaa ditmils€ bitsh aselt pulye but
sequentially repeat the OV OFF operation. The anal og switches SW, SW and

compl 855 acemERy eRpbt AP Ha e GETIE, WP iy RS Ll BN IR UG VR s

bet ween thelr respective QV CFE erations.,. 38 In view,of this, this
enbodi nent feéfflgc‘?’hvé"@f CHERL, ‘?‘f‘?o\?\fﬁl‘i"gﬁ? this elxp,glp[l]? HEC?B‘FC%%FE‘-@@FE@H on of
the selector circuit 14, the supply of the power-supply voltage VDD to the
| evel shiftcirenit 3422 se@maravelshifh cirpeit 33yetiming oentrelrciequit3d,ta thirdilevek opped
so that the level shifters becone inactive. As this structure is enployed,
si nce shife cireMit!34s Andtagfosrth level shift circuit 35. The level shift circuits 31, 32, 34

and 35 performs level conversion of the above-mentioned various timing pulses from



52, .53 and 54 consune no DC current in the level shifter circuit 15 during
the period when the sel ector pulses selB, sel G and sel R need not be

‘l evel -shifted, the power consunption in the |level converter circuit 15 and
hence the whole driving circuit can be reduced. In the |level converter
circuit 15 of the above-described structure, the level shifter 51 for

| evel -shifting the enabl e pul se enb,ymhich allows witing of signals to the

signal lines 18-1 to 18-m is constantly active. Therefore, the enable
ul se ] i h S aC tdoAG el
g hifter 1,%2%6 tgﬁ@l :ct)lgdr/ete(lgfé?&d%}éap ‘3‘5’ ?m?%gq?’p‘gyltcﬁg%ﬂg:?ggﬁé%?@ Fljg@dérrgge) , in

which a rt qQf .the screen provjdes.nornpl displ i he .remai.ni ng part
of ¢ hens EReeni st BEw B Foey 1o gt yPlpes il B Y DT VL T kot
Specifically, for providing while or black display in the remaining part of
t he sorxesplen0tne \gavhlcbls e gltage aopditudenef aneinggrnal eirquit powsr sauiiceof t he
selector circuit 14 nust be constantly in the selection state. In the

di spl a};’h@fgﬁiﬁt buctescoTabe @éspcktivakireait pass willatbve bealdstribgdr ati on i s
taken, and in the non-display area, the level shifted outputs of the

sel ectmf. . lhyand sel R are latched fromthe initial stage of
t he néﬁﬁﬁ?g%?gisgﬁggycgg3§homn inthe timng chart of Fig.l3, thus setting

t he 39 angal o itches SW, SW and S nst a in the ON-state.

Ther ef ore. 1 TR Iershassicat Seincites 1oyl ST 31 Lot s infsiopesaiise
constantly witten and the conventional partial display can be nmade. In the
case chath whorsivehthe intarpalmiscuitgiovess sohecese pacilbedevied shiftey 314-perbdrmshe
selector circuit 14 need not be constantly in the selection state in the

nenor YedéIshifR vl RS énabldipulsebals had ds taverbioneaablegilseyx &t of Nlovheoltage
non-sel ection state. In this case, in the effective display area, the

ertor o/ P oy 1o, AP BHARGRE BN fd it s SRR le RS APNBRE R L%, e

sel ect or, pul ses. sel sel G and s are.latched fromthe initi st age of
*he’ nomltAEE g it aThE SnaBiS RIS ENR & 7 tiotngping el ot e igw leve (Snig ot g
the anal og switches SW, SW2 and SWB constantly in the OFF-state.

Ther efaoherizontal hlankingpsried eppaymage isignal tdsds Déapcfmn the tinmiaglahast ofhifters
51 to 54, the charge/di scharge power of the selectors 14-1 to 14-k, and the

char geffigiss Chigé eatilopalsetENBle s %}ﬂ&ﬁi tol the éisnia8-cbntrol &fciit G3mndehefirst | n t he
above-described first and second enbodi nents, the present invention is

app! | afbrticadifyihl Birbits 5 Phe|n i Ih ealEplse XIBNRAL Lotk Frohb dbodifd | S as
di spl ay el'enents®of pi xel s. wever, the‘present 1nv ion 1S no Imted
to thz appli.cati o the liquid crystal display device and can al so be
appl i Gvgéﬁﬁﬁ§WﬁV't ‘a driving circuit-integrated display device equi pped
with a |evel converter circuit, such as an EL display device using EL
(1i qui(@ceendigrelShift Qirruid3dyent s as di spl ay el enments of pixels. <Exenplary
Application> 40 Fig.lS is an appearance view show ng the schenmatic
struct ure oFhasqnddele shift wirvait 3R inchalescclevdi stdfteo 3R ehapimsekinowivent i on,
for exanple, a portable tel ephone unit. The portable tel ephone unit
accor diipgif Aridhie G2538RNG fafg G2 ASRRE KAENRAR EhrchR podfer Qi sRblicl &P Y

, t an part , wWhic

part 63, an operating par a nlcrogﬂone ar e

sequenti al | IJa d fragm.the top.o he front side agf. a dew asing 61.
;b Boiel st 330 sk 8Gting fh PEridwdh s fersien Epdine Bl kERER, oF: o
crystal display device is used for the output display part 63. As this

| i qui supplied fionthediratlewehshife ciremie 31 (low-levekyeriad ofthe gnable palsedéNBdcor di ng
to the above-described first or second enbodi nent is used. In the output

di spl alie pevel sitiBten 821 icinphe dpérlating stato bolyal uringithalf pdrivdarndpaformplerti al

di splay node for perform ng inmage display only in a partial area in the

verti Gt 4 rtﬁ%tﬂilﬂﬁ\gﬁn&tg@l Piils€ §8g landPECHIVERd of Toftrdl PRIy xfegn6f hqBwW N a

st andby node or t



Fof.exanple, in the standby node, information such as the remaini ng power
of the battery, the receiving sensitivity or tine is constantly displ ayed
‘in a partial area of the screen, as shown in Fig.l6. In the remaining

di splay area, for exanple, white (or black) display is made. In the
portabl e tel ephone unit equi pped with the output display part 63 having,

for exanple, the partial display fungtion, by thus using the
above-described liquid crystal display device according to the first

enbodi 3 i ' UR s d i bed

i or arnh s Fbieag i Bulmfl POt RIS RECP of A hith ) Phabl BnfinRHae A3t

i ncludin | ural, | ev hifters ,so, that.the | eyel shifters are in the

oper adimgdsant® gl REGHginplEd I medinipakonl firofl caudity el fukossi bi o
to reduce the power consunption by the anount of reduction in DC power
consurgitdudh34.n the | evel converter circuit. Therefore, it is possible to
use the battery as a main power source for a longer period of tine by
chargqqgnﬁﬁgqnmmD]Nbﬁgqygn, by using the above-described liquid crysta

di spl ay device according to the second enbodi nent as the output display
part 63 andpy : | i o ¥\ oy I bf ) at
Phe. time- of IHonmany Bt chichit sRAROUABEINES i pbsatort s1Sh P2 HEIT) 12
power consunption by the unt_of red jon. in DC. power consu iQn.

Ther errahicnhasdweobiential e cqable o BREL AR {5 iR Agur S bBNSO RES- 1 i e by
charging it once. Wile the present invention is applied to the exanple of
t he poAs shdlearntfedrophotimiogchart ohEigy,¢betiminggenaraton 334 geocrdtésa centrolb t hi s
and can al so be applied generally to a portable ternminal device such as a

S econgﬁﬂye LTl th#tfis 8a Righaéwd] dirihg hpehieadran tige fADAImI hE leahblpilidecabi ity
According to the present invention, since hierarchical control is used for
contr ! . ef. i ifd I Nl I ifters
ot nar VNG pefist Alfng SEMtiniAe Ot Ay RERC R RINE BenprRie 22 (L 03
when it is necessary, .th onsunpti.an, of current. in the | eyel converter
T CuiBenERHeY R coaohSq L2 Bih it RecnEfavsT wais & BETiof Grogn Bl dBinE i ¢ or o
are constantly in the operating state. Therefore, 42 the power

consurgfttheninmg doatsoh putsedREGcte thanisodimng efcthic ppableapulsadiNB. Theswover, in
t he di splay device using the selector driv ing systemfor driving the

si gnalcontid pulies Tl M B2 supplied®vihedhird et waift effanig3der circuit for
perform ng level conversion of selector pulses inputted fromoutside, the

| evel - j: iL.:l 84y nhactivated at the tinme of none sel ection of the
(IRREELHR SHift il 34

sel ect ectl on neans Therefore, the consunption of DC current in the

| evel converter .c be reduced ip.c ari.son wth the cgse.wherg the |evel
converter c h%ﬁ%l{ﬂz’«y eﬁgﬂgtcé?ﬁ“l"yé‘gg’ﬁ%%s’ Q?foextaﬁg’lﬁoﬂéﬁe\ﬁarfgl Si¥d @ the
whol e device can be reduced by that amount. 43 CLAIMS 1. A |evel
converXé: Rowevén theammberiod deved shiftes is nuit dimitad totsix andawadtrantnymber an
operating state and perforns | evel conversion of a first timng pul se that

become@anasd setavhal neceRsA AN therledelnshiftod, 34f1r 346 fof ekamlé,agmpliny i t ude
to a second voltage anplitude; and a second circuit that is in an operating

state i i i & 47 i irst
tim ng}g%hl @gegﬁ%r%lfﬁeg aF%\[/lge‘?gc'glfrlﬁ/ r su“i')%Eﬁ%“l{‘ h{eﬂl?@rr QP b gﬁr%ﬁé@g{%gﬁ%ﬂer forns

| evel ,convyer si of second, timng pulse fromthe first voltage anplitude
to théYE%¥%ﬁ§55§F?§6®laﬁﬁﬁFéEﬁggﬁ%g The | evel converter circuit as clai med
inclaiml, further conprising: a timng control circuit for generating a
contr ol pu|Fsg-étlﬁatmxs@o:'%egraatshqmmgmsmglftwmlmemp@m gaugre abthe r st
timng pulse on the basis of the first and second timng pul ses after the

| evel sapiplitigslatch-ypetibeclfshiftér. Ttk sanplial Ritcletypeslevahshiftet hecotdfig rui t t hat
is in an operating state during an active period of the control

this example includes a first latch circuit part 41 and a second latch circuit part 42, as



pul se .using the control pulse and perforns |evel conversion of a third
timng pulse fromthe first voltage anplitude to the second vol t age
-anplitude. 3. The level converter circuit as clainmed in claim?2, wherein
the third circuit includes plural circuit parts corresponding to plural
said third timng pulses. 4. The level converter circuit as clainmed in
claim2, wherein the timng control @ircuit generates first and second
control pul ses that beconme active at different timng 44 during the

aCtivedHﬁ{ﬁ?F gthe first timng pulse, and the third circuit is a
sanpling la cﬁ-'ybe | evel shifter that is in a non-operating state during

an active iad o ne, of. the fiyst cont.r.ol . ses is
qenerat ed fThedrsilehgiryisiead 4hha atTHOE RS Bl inBhidtng ClBS hae i s
in an pperatin?.statp when the control pulse is inactive, then |latches the
cont r oinvpttes 411 ancludiagane MOS8 traasishasdQuhl andr BMOIS sragsistar @phtavith
synchronously with the control pulse that is generated later. 5. The |evel

converfheir fispédtivie gftes lanl rarglink tonhacted2comtionMeraPAICMOS dndeft@udth
circuit that is in an operating state during an active period of the third

timng; ' [ | 4T : \, I: by the
thi v SEp e HEAMOS TR S OO TAE, PGS yahiStor GIF1Z ERIMPREBESEE Y orn
the first voltage anEIi;u e to the second voltaae ﬁgPlitude. 6. The | evel
conver &&es and draips gennqelsdeemmenty.Arecannggied & Ragllelt ourth circuit
includes plural circuit parts corresponding to plural said fourth timng
pul ses. 7. I thisEMOSdetohceelk dbPyrthsisnurcesmirbe I\FNIQS transistprpQedllsarat r ayed
in a mtrix on a board, driving nmeans provided on the sane board as the

pi xel QR a2 Bomitd B 4 abgdlivepoiger USSP IR soudéestdtaheiPMO S hksistafd a
| evel converter circuit for performng |evel conversion of a timng pul se

of a fi I I i e J: econd
vol ¢ ag@P LSl BB AR TRLhctbe 10 ABULOF pb RN DD I E MO AP LRI T e
drivi means, the |level converter circujt c L.Si NQ., S first circuit
Chat | LG GREVAARISPIECHan GRGN &t G cates of el BEOB drarsistey L Hlomd s on' of a
first timng pulse that becones active during a horizontal bl anking period

of an PNHKJ® trangistdr, Qpl bis canaeéted syithy et cogemansionnectéon poinhef ghe drainy ol t age

anplitude; and a second circuit that is in an operating state during an

act i veoaeiNMOS tiahsisfor Q12 Add the FMORraadisar Qi 2 drdsis supplid@with &€ af ter
the I evel conversion by the first circuit and perforns | evel conversion of

a seco&$ghgpk?8%§ﬁi§§h¢%gﬁ%$@§?%§f 1§9Itage anplitude to the second

vol t age vice as clainmed in claim?7, wherein the
| evel conv er circuit further.co i Ses: tim control cirguit. for
gener at i ng. G omTsn snnection Boiniak e Batss of vbe BMBsgPimitor A2 and i oa of
the first timng pul se on the basis of the first and second tim ng pul ses
aft er thadPM&de tragsistasr Q@pda ipgonnestéd mgth thedcesawidcannestionspoiahaf #he hird
circuit that is in an operating state during an active period of the

cont r ofiraiid Sfethe NNEDS BRNERIUrQh1 Pahd thearPMOS tiagkistorl @p el agdriyeipplied of a
third timng pulse fromthe first voltage anplitude to the second voltage

it . g . . : o . . third
ot P 0? S R U 5 SRR D Qi MG JHBIFOLOMEE, 11 |
tim I . ,10. .. The dj spl i. i med, i ' wh inth
t1 m noTBbRbre-dercribgeopisabpilbe CTH f SoPirdiCbEsairscufod bR Gs dasidan, '
becone _active at different tinin? during the active period of the first

ti mi ngQpld gad they WMOS transistors Qnl3 and Qnl4.

A latch pulse of a VDD level acquired at a node (1) is inverted and outputted

by a CMOS inverter 414 including an NMOS transistor Qn15 and a PMOS transistor



46 the third circuit is a sanpling latch-type level shifter that is in a
non-operating state during an active period of one of the first and second
control pulses that is generated first and then takes the third timng

pul se therein, and that is in an operating state when the control pulse is
i nactive, then latches the control pulse, and | atches the | atched data on a
subsequent stage synchronously w thjhe control pulse that is generated

|l ater. 11. The display device as clained in claim9, wherein one of the
third &i,m | Sii ‘ ' j 0 [ t gl
scanni(ggmil:)g%i %%kﬁﬁ'g#@nﬁ?t@ ¥ gﬁ%%gngp!Iigé{ds%gﬁﬁﬁéc?&?gﬁlg&%ydggllz{cigﬁ ggg@ Idgiarred in
claim efein.the level converter cifcuit further r.ises fourth

ci r our YONeve] &6dtirediat oo E1g foverted and Sulgueted uanANEaS e e 1 hi r o
timng pulse using the third timng pul se after the | evel conversion by the
t hi r d iochuding araNM QS traosistor Gnid anda QS tansastoa Qpd Grw th theii regpeativee from
the first voltage anplitude to the second vol tage anplitude 13. The displ ay

devi ce%aws sARirEss J;(;h,@lc@idreommOMygrei n~the fourth circuit includes plural
circuit parts corresponding to plural said fourth timng pul ses. 14. The

di spl ay dew ' | ' : ' iSR! fy4ahe

pi xel s are q)llqgtl‘.l(?gthgll’- @é‘?@zﬁh{’:g‘?ﬁc‘ﬁﬁ IM %w@ﬁggérgégﬁgiagg@ﬁp@%?ﬁg:42;5 pi xel
unit havin i xel s arrayed jn rix on hoar d.and i signhal lines
arr angédts gesetéa‘unctvwefwemﬁ%am AYeAler Baadldine %Qﬁﬁ*@gdm B%n t he
sanme board as the pixel unit and adapted for 47 time-divisionally

sel ect@nt7 and at PMIO$transistos Qpidl withrtbeir aespestipp ggiesgnd dhagnsaconnieetesdt o; and

| evel conversion nmeans for converting a selector pulse with a first voltage

anpl i tasemoRBY tdn@Ca f(l‘M(DSOHil'v%ité? 42heinbRAtiRG bR mvftles QRfhs¥bf @el BAR iaf ude and

supplying the converted selector pulse to the selection neans, the |evel
convery i i . iV h . .S |

on: SarVRTS AP 9919 sMBREI Eatane s 30 BRI P CoEAR aplnfyare oy ei 1
t he | evel conversi nmeans has a first |ev shifter that beco ctive in
r esporﬁoé"“%tegd“m&greé betyyesa the\nSMth RUBS \?bQ af&‘ theghegativs w@%ﬁm li nes

and perforns level shift of a first shift pulse, a second |evel shifter
t hat beconds thistCMOS1atch nelhd23f the aonshongondedtion pointof thehgates pfithee
| evel -shifted by the first level shifter and perforns |evel shift of a

seconANMOS traBsiisto? QRITaridl the PMOSaY#lsisibt Qpe6 is dbincbRECIRE tRCédiimonl L1 m ng

of vani shing of the second shift pulse |level-shifted by the second | evel

shifte . e i j i i | evel

i 1 G BECUF G HE e Eins b NRIOS HishipPh L5 B BEEMOS e Bl

pul se, t second |evel shifter pecoming_.inactjve at tim f generation
of theOpﬂ‘f apd é?ﬁ“fPPLSGI"@@‘, th {BVSTSION SEIOf thedloder?) piﬁhﬁo@/g@ﬁﬂ@w&% ive at
i M ng of vanishing o e enabl e pul se. : e display device as claine
t g of hgfth bl e pul 17. The display d I d
in cl a1d e, aniNM@bdrankistare@rl9.conver si on nmeans has an enabl e pul se | evel
shifter that is constantly active, perforns |level shift of the enable pul se

of the firsthe/edrhagm doavektismpoint od the paveouf HiedMOS!thenshaar Onil8 dnde second
48 voltage level and supplies the | evel-shifted enable pulse to the first

i t, BRSBTS CubRRT UR0 e ikl MmcEioR pofll 0l 11 2

matr Xdrglr}lsaofbtﬁg rl\?M(Sg transistor ON17 and the PMOS transistor Qp16 and is supplied

with the inversion pulse of the node (1) of the CMOS latch cell 413 via an NMOS
transistor Qn20. The above-described control pulse LT2 is applied to the gates of the

NMOS transistor Qn19 and the NMOS transistor Qn20.



provi ded on the sane board as the pixel unit and adapted for driving the
pi xel s of the pixel unit, and a | evel converter circuit for performng

‘| evel conversion of a timng pulse of a first voltage anplitude inputted
fromoutside the board to a second vol tage anplitude and supplying the

| evel -converted timng pulse to the driving neans, the |evel converter
circuit conprising: a first circuit 4phat is constantly in an operating
state and perforns | evel conversion of a first timng pul se that becones
active duri ' tal j i [ j I t he
first vol taéga%h |§t u g @ge?%ﬁ&%&gﬁ&oﬁg 88{? ag‘ﬁ;?h u e;ah%%bglsgé@c%d
circuif that {sS.in_an erati.ng st ring, a Y ri.Qqd of .the first
1 nobpticaudinygrERaf icdiding an pMR HandRod s an o BRVESHER byt he
first circuit and perfornms |evel conversion of a second tinming pulse from
the fiQpl8uwwith their eespedtivegzatesoanchdradesceonneetsid: cogemanmpy | Audtch mdse The
portabl e tel ephone device as clainmed in claim 18, wherein the |evel

conver agde @)'i§ itivierfed td Becorfie AR UM pudsd duTibyd CIMIOS hv &itére S intRiding
generating a control pulse that becones active during the active period of

the fi KA ' . i I ul ses
arter TEANOSIsROTNSZad P RIS oyt P LRl PERRRVE &l gg' 3
third citrcuit that is in an operating state during an active period of the
contro’aﬂﬁigé"ﬁ§&#dxwwgoe htrol pul se and perforns | evel conversion of a
third timng pulse fromthe first voltage anplitude to the second voltage
anpl i tude. Phe cineuitpaperatiomne of ¢he spmmpdingelaidetype leval seidter rofcthai ahove-
wherein the third circuit includes plural circuit parts corresponding to

pl ur al dsetided Rirudivire Williopubes @escribkd Witk réferdnebhe thetifiiig eRadfiIFig 5as
claimed in claim19, wherein the timng control circuit generates first and

second cont t . L i f.f ttin L t he
active per |'§8}%€%Iﬂ§ﬁp ﬁl?.%tL I %P%l%ﬁlfegéﬁsg&gﬂ{t{?gef{rﬁﬁlrtgééfﬂrl@%éé; H{:léaﬂgr

sanpl i | atch-type | evel ,shifjfer that is jn a non-operatin ate during
an act?%eogﬁﬁ Rt comlsircuiter T Syane tedhighdevd p@&lﬁ@r(gprlaamfa@iat MEi s
generated first and then takes the third timng pulse therein, and that is
i n an pgreedtdfrthe snable pulsnENES tho RMOS tparissstor @nil 3adtthe firsttlatoh dietuihes 't he
control pulse, and | atches the | atched data on a subsequent stage

synchrgarodsitushédoffhadehnsuppl b_ﬂuﬁe?csslmeli)@wmme!@mls lafch celhe
portabl e tel ephone device as clainmed in claim?20, wherein one of the third

L:ei"i 284%“3#535553‘ P?z’?%ﬁ%i‘?fsoéjmﬁfmﬁﬁ%%ﬁ Q@Fgéﬁ?feﬁ‘@%ﬁ?%@“ﬁ%@?‘@éﬁ?@“@iﬂ;i“?reﬂ in
im 22 el [ A ' ' [ .
ci 1 cui 41 PKAPP/Gaion s BT <GnispL phlseirhe i pal3anh BB9SH A tni r o

timng pul se using the third timng pulse after the | evel conversion by the
t hi rd ipatied to thedCMOSdateb ceBvdI3. conversion of a fourth timing pulse i r
50 fromthe first voltage anplitude to the second voltage anplitude. 24.
The por t abl WHealtkpberteolqansCET ashiftstorElewilovel] thanis2Whewtles eortrélfjmuléeour t h
circuit includes plural circuit parts corresponding to plural said fourth

LM NOLPY vaRRheShe PMOBAARNISH pg,ggnbﬂﬂﬁeé%w % @gls%,ﬁyg@fitﬂe%&kmén 18,

wherein i splay device I's a uid crystal Iceusing liquid

crystal cel i S | eprent.s, .af. t he pixels, 26. A portabple.t phone

dev cpavish KDU T MO g ash i isshiindil g S spune e, e KBS
transistors Qnl13 and Qn14 are turned off, the input pulses in and xin are latched by

the CMOS latch circuit 413.

Subsequently, when the control pulse LT2 of a high level is outputted from the



crystal di spl ay device as the output display unit, the liquid crystal
di spl ay device conprising: a pixel unit having pixels arrayed in a matrix

*on a board and having signal lines arranged for each row of the pixel
array; selection neans provided on the sane board as the pixel unit and
adapted for tine-divisionally selecting a set of plural signal |ines and

supplying a signal thereto; and | evel conversi on neans for converting a
selector pulse with a first voltage anplitude inputted from outside the

board t.0: : : t
purse i 3 P Rl o O B RS A R e

conver st on neans Ing I nactive

when the.selection S is.in on-sel egtion,state. 27.. The portable

tel epf{gﬂ%éat ecﬁgcgg(ri%% FRCEu H"Mgl4 'Wz‘é{"eaﬁé‘r reT ‘?FfFfiPé% 'i\?elf‘tc%ﬂ@éfas'i"on neans
has a first level shifter that beconmes active in response to an enable

pul se the KdMOglasalpgsilh4 6Y issuppljedito the serend |ajelarircuit partahavigdhe BIMEOS evel
shift of a first 51 shift pulse, a second |evel shifter that becones

act i varsisistors Q81 ind/@n20 afidlaichaf by tie CMOS 1abh £¢11 #28 sSEhisdurhed dafat ed by
the first level shifter and perforns |evel shift of a second shift pul se,

and a :thi v.el j tnlae@qges active at tinning of vanishing of
t he sé(gzléthgjé e?if %‘ﬁpg@lﬁéﬁa -Sahlf ed by the second | evel shifter and

perfornms | eve| shi of a.third shift Ise, the first |evel shifter

econ ng i rdhe Jarlevel sfifetety M bsiagthis Smag Eiibhweder et HRLE  he
second | evel shifter becom ng inactive at tinmng of generation of the third
shi ft tpallewe] shifters Bd 140346, thedevel shiftersi4 Ioperdonnnglavehshifivef tie selettorg of

vani shing of the enable pul se. 28. The portabl e tel ephone device as cl ai ned

in cl aigtedl Pumetfrﬁiaﬂdtifsein{/@n‘sﬂin ESHiMsl il S x ¢ D 1085V lfagn@hbltudd toea | evel
shifter that is constantly active, perforns |level shift of the enable pul se

of th i i / i.d 0 e second
vol t ags {ehdierotd e X of R TSl ET nBHLRCE TG sHRBIAARfd) Bulst®

| evel jfrter. . . .

| AL GO Shiplied s the,sehecter giseult 1 oR FigD) agd aseddongonsolio ten AfF A o, A
& A AL. AL. A". A9. A" . AL. AL. A9. AL. Au9. AL. A9. AL. A9. AL(. AL. A9. A9. AL. AL. Asul . A. AY
. Al | VitbEslector-cirguit 14.
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] ca] caifad)ighvodpgadwp mglecé&lu&pml,al rentmol pulse PRT is supplied fo the first and
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EH .
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22 he level shifter 344 performs level shift of the vertical synchronizing pulse vd
3Z3334Y444: 5555P667] 7r 77{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

f
1050 ) SO ()T L) SLOMRL ()L TOMRR: () 100 () feri Kk

s B b i
S 00D I SRt i3t b dave Tamone TpgEpeRu T porkashigs ghowt in
@ 109’ () - 10 () - 10%& ()-"109%& ()- S"10%& ()- \] _ dBE\QF 10%/&) 109 () -

10v&timing shart 0f&ig Y- The vegial Jynchrarogigigpulse: YD%&sgpplled to thetYinst aiodav 10 10
104" 109%&' ()- 2" 10% ()- " 010%& ()- 3. 10%&' () - +"10% ()- OEJEYNC 109M @ 10%

U&' () - skt Wertidal diVihd8irCuits 129%1 U8 dnid- @elQip dGertical SRl ST 16@ dEYNC
109 "10% U& ()- Y"10% U&' ()- ,"10%
instructing start-up of the shift reglsters constituting these circuits.
The level shifter 345 performs level shift of the write enable pulse we and its
inversion enable pulse xwe of a low voltage amplitude to a write enable pulse WE of
a high voltage amplitude. This write enable pulse WE is supplied to the second
vertical driving circuit 13 and used for write control of a signal to each pixel circuit of
the pixel unit-11.
The level shifter 346 performs level shift of the DC-DC control pulse ddc and
its inversion control pulse xddc of a low voltage amplitude to a DC-DC control pulse
DDC of a high voltage amplitude. This DC-DC control pulse DDC is used for
controlling a DC-DC converter (not shown). This DC-DC converter is provided
together with the level converter circuit 15 on the same board where the pixel unit 11

is provided. The DC-DC converter is adapted for generating a DC voltage such as

negative power VSS, for example, on the basis of the internal circuit power VDD.
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selector control pulse CNT, the vertical clock pulse VCK, the partial control pulse
PRT, the vertical synchronizing pulse VD, the write enable pulse WE and the DC-DC
control pulse DDC are timing pulses that need to be level-shifted once in one H period.
(Fourth Level Shift Circuit 35)

The fourth level shift circuit 35 includes, (or example, three level shifters 351,
352 and 353. However, the number of level shifters is not limited to three and an
arbitrary number may be set when necessary. As each of the three level shifters 351,
352 and 353, a level shifter of a known circuit structure based on a latch circuit is
used, similarly to the level shifter 321 constituting the second level shift circuit 32.
These level shifters 351, 352 and 353 are in the operating state to perform a level shift
operation when the above-described vertical synchronizing pulse VD is at a high level.

The level shifter 351 performs level shift of the bit pulse bit and its inversion
pulse xbit of a low voltage amplitude to a bit pulse BIT of a high voltage amplitude.
This bit pulse BIT is used for controlling the memory circuit 25 of the pixel circuit
(see Fig.2). The level shifter 352 performs level shift of the reset pulse rst and its
inversion pulse xrst of a low voltage amplitude to a reset pulse RST of a high voltage
amplitude. This reset pulse RST is used for resetting the entire driving circuit. The
level shifter 353 performs level shift of the memory control pulse fld and its inversion

pulse xfld of a low voltage amplitude to a memory control pulse FLD of a high voltage

amplitude. This memory control pulse FLD is used for controlling the memory circuit
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25.

The timing pulses level-shifted by the fourth level shift circuit 35, that is, the
bit pulse BIT, the reset pulse RST and the memory control pulse FLD, are timing
pulses that need to be level-shifted once in 1F period.

The timing pulses level-shifted once in 1H period by the third level shift circuit
34 are not limited to the selector control pulse CNT, the vertical block pulse VCK, the
partial control pulse PRT, the vertical synchronizing pulse VD, the write enable pulse
WE and the DC-DC control pulse DDC. Similarly, the timing pulses level-shifted once
in 1F period by the fourth level shift circuit 35 are not limited to the bit pulse BIT, the
reset pulse RST and the memory control pulse FLD. .

(Effects of Level Converter Circuit 15)

As is clear from the above description, the control of the level shifters in the
level converter circuit 15 of the above-described structure is so-called hierarchical
control in which the individual level shifters are controlled to be in the operating state
only during the period when the operating is necessary, as follows:

(1) using the output pulse of the level shifter 311, which is constantly in the
power-ON state, the level shifter 321 on the next hierarchical level is set in the
operating state;

(2) using the output pulses of the level shifter 311 and the level shifter 321, the
control pulses LT1 and LT2 are generated;

(3) using these control pulses LT1 and LT2, the level shifters 341 to 346 on the
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next hierarchical level are set in the operating state; and

(4) using one of the output pulses of the level shifters 341 to 346, the level
shifters 351, 352 and 353 on the next hierarchical level are set in the operating state.

As this hierarchical control structure is employed, the following effects can be
provided. First, since the level shifter 311 is provided, which is constantly in the
power-ON state, and the enable pulse ENB after the level shift by this level shifter 311
is used to set the next level shifter 321 in the operating state only during the low-level
period (active period) of the enable pulse ENB, and the electric potential in the latch
circuit part in the level shifter 321 is held during the period after the level shift by the
level shifter 321, the consumption of DC current in the level shifter 321 can be
reduced except for the low-level period of the enable pulse ENB. Therefore, the
power consumption in the level converter circuit 15 can be reduced.

Moreover, since the control pulses LT1 and LT2 that become active at different
timing during the active period of the enable pulse ENB are generated by the timing
generators 331 and 332 of the timing control circuit 33 on the basis of the output
pulses of the level shifter 311 and the level shifter 321, that is, the enable pulse ENB
and the timing control pulse REG, and these control pulses LT1 and LT2 are used to
control the level shifters 341 to 346 constituted by sampling latch-type level shifters,
the consumption of DC current in the level shifters 341 to 346 can be reduced.

Specifically, in the sampling latch-type level shifter shown in Fig.6, in

accordance with the control using the control pulses LT1 and LT2, the power VDD is
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zero. Since the consumption of DC current is reduced in each of the level shifters 341
to 346, the reduction in consumption of DC current in the six level shifters is realized
and the power consumption in the entire level converter circuit 15 can be significantly
reduced.

Moreover, with respect to the timing pulses that need to be level-shifted only
once in 1F, for example, the bit pulse BIT, the reset pulse RST and the memory
control pulse FLD, the vertical synchronizing pulse VD, which is at a high level only-
for 1H period during 1F period, is used to set the level shifters 351, 352 and 353 in the
operating state to perform level shift, thus enabling setting of the rise timing and fall
timing of these pulses at arbitrary positions (times) in 1H period.

The level converter circuit according to the present invention has the power
consumption reducing effect not only in the driving circuit-integrated display device.
Therefore, the level converter circuit according to the present invention is not limited
to the application to the level converter circuit provided in the driving circuit-
integrated display device but can be generally applied to a level converter circuit
having plural level shifters for performing level shift of various timing pulses of a first

voltage amplitude to timing pulses of a second voltage amplitude that is different from

the first voltage amplitude.
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liquid crystal display device. In Fig.8, elements equivalent to those of Fig.1 are

denoted by the same numerals.

As shown in Fig.8, the liquid crystal display device according to this
embodiment has a pixel unit 11 having pixel circuits including liquid crystal cells
arrayed in a matrix, a vertical driving circuit 12 for selectively driving the pixel circuits
of the pixel unit 11 by row, a selector circuit 14 for selectively supplying an image
signal to the pixels of the row selectively driven by the vertical driving circuit 12 while
being drive-controlled in accordance with a selector driving system, and a level
converter circuit 15 for performing level conversion (level shift) of a selector pulse for
selectively driving the selector circuit 14.

The liquid crystal display device according to this embodiment has a driving
circuit-integrated structure in which the vertical driving circuit 12, the selector circuit
14 and the level converter circuit 15 are integrally formed on a liquid crystal panel 16.

The liquid crystal panel 16 has a structure formed by superposing a TFT board having
switching elements of the respective pixel circuits such as thin film transistors (TFTs)
formed thereon, and a counter-board having a color filter and counter-electrodes

formed thereon, and filling the space between these transparent insulating boards (for

example, glass boards) with a liquid crystal material.
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In the pixel unit 11, n scanning lines 17-1to 17-n and m signal lines 18-1 to 18-
n are wired in a matrix with respect to a pixel arrangement of n rows and m columns,
and pixel circuits are arranged at points of intersection. The pixel circuit has a
switching element for selecting a pixel, for example, a thin film transistor 23, a holding
capacitance 22 having its one end connected to the drain of the thin film transistor 23,
and a liquid crystal capacitance (liquid crystal cell) 21 having its pixel electrode
connected to the drain of the thin film transistor 23, for example, as shown in Fig.9.

The liquid crystal capacitance 21 is a capacitance generated between the pixel
electrode formed by the thin film transistor 23 and the counter-electrode formed to
face the pixel electrode. The thin film transistor 23 has its source connected to the
corresponding one of the signal lines 18-1 to 18-m and has its gate connected to the
corresponding one of the signal lines 17-1 to 17-n. A constant electric potential Cs is
applied to the other end of the holding capacitance 22. A common voltage VCOM is
applied to the counter-electrode of the liquid crystal capacitance 21.

While the pixel is described using a basic circuit structure as an example, the
pixel circuit is not limited to this. For example, the liquid crystal display device may
have a structure having a memory circuit for each pixel circuit so that it can deal with
mixed display including normal display based on analog image signals and static image
display based on digital image data held in the memory circuits, similarly to the liquid

crystal display device according to the first embodiment.
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[Vertical Driving System]

The vertical driving circuit 12 includes, for example, a shifter register, and

performs vertical scanning by supplying a scanning pulse sequentially to the scanning

lines 17-1 to 17-n of the pixel unit 11 and sequentially selecting the respective pixel

circuits by row. Inthis example, the vertical driving circuit 12 is arranged on one side

of the pixel unit 11. However, the vertical driving circuit may be arranged on both

sides of the pixel unit 11, similarly to the liquid crystal display device according to the

first embodiment. By employing the structure in which the vertical driving circuit is

arranged on both sides, it is possible to prevent delay of the scanning pulse transmitted

to the respective pixel circuits by row through the scanning lines'17-1 to 17n.

[Selector Circuit 14]

In the liquid crystal display device according to this embodiment, a selector

driving system (time-division driving system) is used for driving the signal lines 18-1

to 18-m of the liquid crystal display panel 16. Therefore, in the pixel unit 11, plural

adjacent signal lines of the signal lines 18-1 to 18-m are grouped as a set. For

example, in the case of the liquid crystal display panel 16 for color display in which

the pixel circuits are arrayed horizontally as repetitions of B (blue), G (green) and R

(red), each set consists of adjacent three signal lines (BGR) of the signal lines 18-1 to

18-m. That is, in this case, three-time-division driving is performed.

Meanwhile, the selector circuit 14 is supplied with color image signals of m/3

channels for the m signal lines 18-1 to 18-m from a driver IC 19 provided outside the
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liquid crystal display panel 16. That is, the driver IC 19 outputs, in time series, the

BRG signals provided to the three signal lines of each corresponding set from each

channel. The selector circuit 14 time-divisionally samples the time-series signals

outputted every channel from the driver IC 19 and sequentially supplies the signals to

each set of three signal lines.

Fig.10is a conceptual view of the three-time-divisiondriving selector circuit 14.
As is clear from Fig.10, the selector circuit 14 has a structure in which selectors 14-1
to 14-k (where k = m/3) correspond to output lines of the driver IC 19, each selector
being made up of three analog switches SW1, SW2 and SW3 connected between one
output line of the driver IC 19 and each set of three signal lines and adapted for time-
divisionally sampling the signals provided to the three signal lines.

When image signals for three pixels of BGR is outputted in time series to one
output line of the driver IC 19, the image signals of this one:BGR time series are
sequentially allocated and supplied to the three signal lines by time division driving
through the three analog switches SW1, SW2 and SW3. The three analog switches
SW1, SW2and SW3 are sequentially ON/OFF-drivenby selector pulses SELB, SELG
and SELR. These selector pulses SELB, SELG and SELR are obtained as the level
converter circuit 15 performs level conversion of selector pulses selB, selG and selR
inputted from outside the liquid crystal display panel 16 (hereinafter simply referred

to as “outside the panel”) from an external circuit power-supply voltage (for example,

3 V) to an internal circuit power-supply voltage (for example, 7 V), which is a high
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voltage necessary for driving the liquid crystal.
[Level Converter Circuit 15]

This embodiment is characterized by the specific structure of the level converter
circuit 15. The structure and effect of the level converter circuit 15 will now be
described. Fig.11 is a block diagram showing a specific exemplary structure of the
level converter circuit 15.

The level converter circuit 15 of this example has four level shifters (L/S) 51
to 54, three timing controllers 55 to 57, and three power switches 58 to 60. As the
level shifters 51 to 54, a circuit structure based on a known latch circuit is used, which

-uses, for example, an internal circuit power-supply voltage VDD (hereinafter simply
referred to as power-supply voltage VDD) as its operating power-supply voltage and
which latches a pulse inputted with an internal circuit power-supply voltage, performs
level shift (level conversion) of the inputted pulse to a pulse of the power-supply
voltage VDD level and outputting the level-shifted pulse.

The level shifter 51 is constantly active (in the on-state) and performs level shift
of an enable pulse enb of an external circuit power-supply voltage inputted from
outside the panel to an enable pulse ENB of the power-supply voltage VDD. The level
shifter 52, together with the timing controller 55, constitutes a circuit part
corresponding to the selector pulse selB. The level shifter 53, together with the timing
controller 56, constitutes a circuit part corresponding to the selector pulse selG. The

level shifter 54, together with the timing controller 57, constitutes a circuit part
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The timing controller 55 receives, as two inputs, the enable pulse ENB that has
been level-shifted by the level shifter 51 and the selector pulse SELG that has been
level-shifted by the level shifter 53, and performs ON (close)/OFF (open) control of
the power switch 58 on the basis of the two pulses ENB and SELG. The power switch
58 controls supply/shutdown of the power-supply voltage VDD to the level shifter 52
under the ON/OFF control of the timing controller 55.

The level shifter 52 becomes active as the internal circuit power-supply voltage
VDD is supplied thereto through the power switch 58. The level shifter 52 then

performs level shift of the selector pulse selB of the external circuit power-supply

-voltage inputted from outside to the selector pulse SELB of the power-supply voltage

VDD. The selector pulse SELB after the level shift is supplied to the analog switches
SW1 of the above-described selectors 14-1 to 14-k. The level shifter 52 becomes
inactive as the supply of the power-supply voltage VDD is shut down by the power
switch 58.

The timing controller 56 receives, as two inputs, the selector pulse SELB that
has been level-shifted by the level shifter 52 and the selector pulse SELR that has been
level-shifted by the level shifter 54, and performs ON/OFF control of the power switch
59 on the basis of the two pulses SELB and SELR. The power switch 59 controls
supply/shutdown of the power-supply voltage VDD to the level shifter 53 under the

ON/OFF control of the timing controller 56.
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The level shifter 53 becomes active as the internal circuit power-supply voltage
VDD is supplied thereto through the power switch 59. The level shifter 53 then
performs level shift of the selector pulse selG of the external circuit power-supply
voltage inputted from outside to the selector pulse SELG of the power-supply voltage
VDD. The selector pulse SELG after the level shift is supplied to the analog switches
SW2 of the above-described selectors 14-1 to 14-k. The level shifter 53 becomes
inactive as the supply of the power-supply voltage VDD is shut down by the power
switch 59.
The timing controller 57 receives, as two inputs, the selector pulse SELG that
has been level-shifted by the level shifter 53 and the enable signal ENB that has been
level-shifted by the level shifter 51, and performs ON/OFF control of the power switch
60 on the basis of the two pulses SELG and ENB. The power switch 60 controls
supply/shutdown of the power-supply voltage VDD to the level shifter 54 under the
ON/OFF control of the timing controller 57.
The level shifter 54 becomes active as the internal circuit power-supply voltage
VDD is supplied thereto through the power switch 60. The level shifter 54 then
performs level shift of the selector pulse selR of the external circuit power-supply
voltage inputted from outside to the selector pulse SELR of the power-supply voltage
VDD. The selector pulse SELR after the level shift is supplied to the analog switches
SW3 of the above-described selectors 14-1 to 14-k. The level shifter 54 becomes

inactive as the supply of the power-supply voltage VDD is shut down by the power
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The timing controllers 55, 56 and 57 are supplied with a common control pulse
CNT from outside. This control pulse CNT is a signal for collectively controlling the
active/inactive state of the level shifters 52, 53 and 54. When the control pulse CNT
is at a low (L) level, the level shifters 52, 53 and 54 become inactive and hold their
outputs (see timing charts of Figs.13 and 14).

The circuit operation of the level converter\circuit 15 of the above-described
structure will now be described with reference to the timing chart of Fig.12.

First, when the enable pulse enb which allows writing of a signal to the signal
lines 18-1 to 18-m is inputted to the level shifter 51 from outside the panel in 1H
period (H representing a horizontal scanning period), the level shifter 51 performs
level shift of the enable pulse enb of the external circuit power-supply voltage to the
enable signal ENB of the power-supply voltage VDD. The level-shifted enable signal
ENB is inputted to the timing controllers 55 and 57.

When the enable signal ENB is inputted to the timing controller 55, the timing
controller 55 turns on the power switch 58 at the fall timing t1 of the enable pulse
ENB. This causes the power-supply voltage VDD to be supplied to the level shifter
52 through the power switch 58, and the level shifter 52 becomes active. As the
selector pulse selB is inputted during this active period, the selector pulse selB is level-
shifted by the level shifter 52 to the selector pulse SELB of the power-supply voltage

VDD, which is inputted to the timing controller 56.
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controller 56 turns on the power switch 59 at the fall timing t2 of the selector pulse

SELB. This causes the power-supply voltage VDD to be supplied to the level shifter
53 through the power switch 59, and the level shifter 53 becomes active. As the
selector pulse selG is inputted during this active period, the selector pulse selG is level
shifted by the level shifter 53 to the selector pulse SELG of the power-supply voltage
VDD, which is inputted to the timing controllers 55 and 57.

When the selector pulse SELG is inputted to the timing controller 55, the timing
controller 55 turns off the power switch 58 at the rise timing t3 of the selector pulse
SELG. This shuts down the supply of the power-supply voltage VDD to level shifter
52, and the level shifter 52 becomes inactive. That is, the level shifter 52 is active only
during the period of level-shifting the selector pulse selB and is inactive otherwise.

When the selector pulse SELG is inputted to the timing controller 57, the timing
controller 57 turns on the power switch 60 at the fall timing t4 of the selector pulse
SELG. This causes the power-supply voltage VDD to be supplied to the level shifter
54 through the power switch 60, and the level shifter 54 becomes active. As the
selector pulse selR is inputted during this active period, the selector pulse selR is level-
shifted by the level shifter 54 to the selector pulse SELR of the power-supply voltage
VDD, which is inputted to the timing controller 56.

When the selector pulse SELR is inputted to the timing controller 56, the timing

controller 56 turns off the power switch 59 at the rise timing t5 of the selector pulse
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SELR. This shuts down the supply of the power-supply voltage VDD to the level
shifter 53, and the level shifter 53 becomes inactive. That is, the level shifter 53 is
active only during the period of level-shifting the selector pulse selG and is inactive
otherwise.

When the enable pulse enb shifts to alow level and the enable signal ENB shifts
to a high level, the timing controller 57 turns off the power switch 60 at the rise timing
t6. This shuts down the supply of the power-supply voltage VDD to the level shifter
54, and the level shifter 54 becomes inactive. That is, the level shifter 54 is active only
during the period of level-shifting the selector pulse selR and is inactive otherwise.

As is clear from the above-described operation, the level shifters 52, 53 and 54
are active only during the period of level-shifting the selector pulses selB, selG and
selR, respectively, and are inactive otherwise. This means that the level converter
circuit 15 including the level shifters 52, 53 and 54 is active only when the analog
switches SW1, SW2 and SW3 of the selector circuit 14 are on (at the time of selection)
and are inactive when the analog switches are off (at the time of non-selection).

In the selector circuit 14 for performing time division driving, the analog
switches SW1, SW2 and SW3 are not constantly on but sequentially repeat the
ON/QFF operation. The analog switches SW1, SW2 and SW3 need not perform the
ON/OFF operation continuous to each other and may complete the ON/OFF operation

in order within 1H period even with intervals between their respective ON/OFF

operations.

, "10%
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non-selection of the selector circuit 14, the supply of the power-supply voltage VDD
to the level shifters 52, 53 and 54 in the level converter circuit 15 is stopped so that the
level shifters become inactive. As this structure is employed, since the level shifters
52, 53 and 54 consume no DC current in the level shifter circuit 15 during the period
when the selector pulses selB, selG and selR need not be level-shifted, the power
consumption in the level converter circuit 15 and hence the whole driving circuit can
be reduced.
In the level converter circuit 15 of the above-described structure, the level
shifter 51 for level-shifting the enable pulse enb, which allows writing of signals to the
signal lines 18-1 to 18-m, is constantly active. Therefore, the enable pulse ENB after
the level shift is constantly outputted from the level shifter 51, and the partial display
mode (partial screen display mode), in which a part of the screen provides normal
display while the remaining part of the screen provides white or black display, can also
be used.
Specifically, for providing while or black display in the remaining part of the
screen in the partial display mode, the selectors 14-1 to 14-k of the selector circuit 14
must be constantly in the selection state. In the display area, the sequence of the
above-described circuit operation is taken, and in the non-display area, the level-

shifted outputs of the selector pulses selB, selG and selR are latched from the initial

stage of the non-display area, as shown in the timing chart of Fig.13, thus setting the
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analog switches SW1, SW2 and SW3 constantly in the ON-state. Therefore, in the

non-display period, a white or black signal can be constantly written and the

conventional partial display can be made.

In the case each pixel has a memory, since the selectors 14-1 to 14-k of the

selector circuit 14 need not be constantly in the selection state in the memory display

part, the sclectors can be constantly set in the non-selection state. In this case, in the

effective display area, the sequence of the above-described circuit operation is taken,

and in the memory display part, the level-shifted outputs (low-level outputs) of the

selector pulses selB, selG and selR are latched from the initial stage of the non-display

area, as shown in the timing chart of Fig.14, thus setting the analog switches SW1,

SW2 and SW3 constantly in the OFF-state. Therefore, in the memory display period,

the DC power of the level shifters 51 to 54, the charge/discharge power of the

selectors 14-1 to 14-k, and the charge/discharge power to the signal lines 18-1 to 18-m

can be cut.

In the above-described first and second embodiments, the present invention is

applied to the liquid crystal display device usingliquid crystal cells as display elements

of pixels. However, the present invention is not limited to the application to the liquid

crystal display device and can also be applied generally to a driving circuit-integrated

display device equipped with a level converter circuit, such as an EL display device

using EL (liquid crystal display) elements as display elements of pixels.

<Exemplary Application>
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& 0)- termmal device according to the present invention, for example, a portable telephone

unit.

The portable telephone unit according to this example includes a speaker part
62, an output display part 63, an operating part 64 and a microphone part 65, which
are sequentially arranged from the top on the front side of a device casing 61. In the
portable telephone unit of such a structure, for example, a liquid crystal display device
is used for the output display part 63. As this liquid crystal display device, the liquid
crystal display device according to the above-described first or second embodiment is
used.

In the output display part 63 of the portable telephone unit of this type, a partial
display mode for performing image display only in a partial area in the vertical
direction of the screen is provided as a display function.in a standby mode or the like.
For example, in the standby mode, information such as the remaining power of the
battery, the receiving sensitivity or time is constantly displayed in a partial area of the
screen, as shown in Fig.16. In the remaining display area, for example, white (or
black) display is made.

In the portable telephone unit equipped with the output display part 63 having,
for example, the partial display function, by thus using the above-described liquid
crystal display device according to the first embodiment as the output display device

63 and using the above-described hierarchical control for controlling the level
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converter circuit including plural level shifters so that the level shifters are in the
operating state only during the period when it is necessary, it is possible to reduce the
power consumption by the amount of reduction in DC power consumption in the level
converter circuit. Therefore, it is possible to use the battery as a main power source
for a longer period of time by charging it once.
Moreover, by using the above-described liquid crystal display device according
to the second embodiment as the output display part 63 and inactivating the level
converter circuit (level shifters) at the time of non-selection of the selector, it is
possible to reduce the power consumption by the amount of reduction in DC power
consumption. Therefore, it is possible to use the battery for a longer period of time
by charging it once.
While the present invention is applied to the example of the portable telephone

unit, the present invention is not limited to this and can also be applied generally to a

portable terminal device such as a secondary unit of an extension telephone or a PDA.

Industrial Applicability

According to the present invention, since hierarchical control is used for
controlling the level converter circuit including the plural level shifters so that the level
shifters are in the operating state only during a period when it is necessary, the
consumption of DC current in the level converter circuit can be reduced in comparison

with the case where the level shifters are constantly in the operating state. Therefore,
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signal lines of the pixel unit and having the level converter circuit for performing level
conversion of selector pulses inputted from outside, the level converter circuit is
inactivated at the time of none selection of the selector (selection means). Therefore,
the consumption of DC current in the level converter can be reduced in comparison

with the case where the level converter circuit is constantly active, and the power

consumption of the whole device can be reduced by that amount.
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1. A level converter circuit comprising:

a first circuit that is constantly in an operating state and performs level
conversion of a first timing pulse that becomes active for a predetermined period, from
a first voltage amplitude to a second voltage amplitude; and

a second circuit that is in an operating state during an active period of the first
timing pulse using the first timing pulse after the level conversion by the first circuit
and performs level conversion of a second timing pulse from the first voltage
amplitude to the second voltage amplitude.

2. The level converter circuit as claimed in claim 1, further comprising:

a timing control circuit for generating a control pulse that becomes active during
the active period of the first timing pulse on the basis of the first and second timing
pulses after the level conversion by the first and second circuits; and

a third circuit that is in an operating state during an active period of the control
pulse using the control pulse and performs level conversion of a third timing pulse
from the first voltage amplitude to the second voltage amplitude.

3. The level converter circuit as claimed in claim 2, wherein the third circuit
includes plural circuit parts corresponding to plural said third timing pulses.
4. The level converter circuit as claimed in claim 2, wherein the timing control

circuit generates first and second control pulses that become active at different timing
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the third circuit is a sampling latch-type level shifter that is in a non-operating
state during an active period of one of the first and second control pulses that is
generated first and then takes the third timing pulse therein, and that is in an operating
state when the control pulse is inactive, then latches the control pulse, and latches the
latched data on a subsequent stage synchronously with the control pulse that is
generated later.
5. The level converter circuit as claimed in claim 2, further comprising a fourth
circuit that is in an operating state during an active period of the third timing pulse
using the third timing pulse after the level conversion by the third circuit and performs
level conversion of a fourth timing pulse from the first voltage amplitude to the second
voltage amplitude.
6. The level converter circuit as claimed in claim 5, wherein the fourth circuit
includes plural circuit parts corresponding to plural said fourth timing pulses.
7. A display device comprising a pixel unit having pixels arrayed in a matrix on
a board, driving means provided on the same board as the pixel unit and adapted for
driving the pixels of the pixel unit, and a level converter circuit for performing level
conversion of a timing pulse of a first voltage amplitude inputted from outside the
board to a second voltage amplitude and supplying the level-converted timing pulse
to the driving means,

the level converter circuit comprising:
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period of an image signal, from the first voltage amplitude to the second voltage
amplitude; and

a second circuit that is in an operating state during an active period of the first
timing pulse using the first timing pulse after the level conversion by the first circuit
and performs level conversion of a second timing pulse from the first voltage
amplitude to the second voltage amplitude.
8. The display device as claimed in claim 7, wherein the level converter circuit
further comprises:

atiming control circuit for generating a control pulse that becomes active during
the active period of the first timing pulse on the basis of the first and second timing
pulses after the level conversion by the first and second circuits; and

a third circuit that is in an operating state during an active period of the control
pulse using the control pulse and performs level conversion of a third timing pulse
from the first voltage amplitude to the second voltage amplitude.
9. The display device as claimed in claim 8, wherein the third circuit includes
plural circuit parts corresponding to plural said third timing pulses.
10.  The display device as claimed in claim 8, wherein the timing control circuit
generates first and second control pulses that become active at different timing during

the active period of the first timing pulse, and
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generated first and then takes the third timing pulse therein, and that is in an operating
state when the control pulse is inactive, then latches the control pulse, and latches the
latched data on a subsequent stage synchronously with the control pulse that is
generated later.
11.  The display device as claimed in claim 9, wherein one of the third timing pulses
is a pulse that is active during one horizontal scanning period in one field period.
12.  The display device as claimed in claim 11, wherein the level converter circuit
further comprises a fourth circuit that is in an operating state during an active period
of the third timing pulse using the third timing pulse after the level conversion by the
third circuit and performs level conversion of a fourth timing pulse from the first
voltage amplitude to the second voltage amplitude.
13.  The display device as claimed in claim 12, wherein the fourth circuit includes
plural circuit parts corresponding to plural said fourth timing pulses.
14.  The display device as claimed in claim 7, wherein display elements of the pixels
are liquid crystal cells.
15. A display device comprising:

a pixel unit having pixels arrayed in a matrix on a board and having signal lines

arranged for each row of the pixel array;

selection means provided on the same board as the pixel unit and adapted for
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level conversion means for converting a selector pulse with a first voltage
amplitude inputted from outside the board to a second voltage amplitude and supplying
the converted selector pulse to the selection means, the level conversion means being
inactive when the selection means is in a non-selection state.
16.  The display device as claimed in claim 15, wherein the level conversion means
has a first level shifter that becomes active in response to an enable pulse allowing
supply of a signal to the signal lines and performs level shift of a first shift pulse, a
.second level shifter that becomes active at timing of vanishing of the first shift pulse
level-shifted by the first level shifter and performs level shift of a second shift pulse,
and a third level shifter that becomes active at timing of vanishing of the second shift
pulse level-shifted by the second level shifter and performs level shift of a third shift
pulse,
the first level shifter becoming inactive at timing of generation of the second
shift pulse, the second level shifter becoming inactive at timing of generation of the
third shift pulse, and the third level shifter becoming inactive at timing of vanishing
of the enable pulse.
17.  The display device as claimed in claim 16, wherein the level conversion means
has an enable pulse level shifter that is constantly active, performs level shift of the

enable pulse of the first voltage level inputted from outside of the board to the second
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voltage level and supplies the level-shifted enable pulse to the first level shifter.

18. A portable telephone device using, as an output display unit, a display device
comprising a pixel unit having pixels arrayed in a matrix on a board, driving means
provided on the same board as the pixel unit and adapted for driving the pixels of the
pixel unit, and a level converter circuit for performing level conversion of a timing
pulse of a first voltage amplitude inputted from outside the board to a second voltage
amplitude and supplying the level-converted timing pulse to the driving means,

the level converter circuit comprising:

a first circuit that is constantly in an operating state and performs level

‘conversion of a first timing pulse that becomes active during a horizontal blanking

period of an image signal, from the first voltage amplitude to the second voltage
amplitude; and

a second circuit that is in an operating state during an active period of the first
timing pulse using the first timing pulse after the level conversion by the first circuit
and performs level conversion of a second timing pulse from the first voltage

amplitude to the second voltage amplitude.

- 19.  The portable telephone device as claimed in claim 18, wherein the level

converter circuit further comprises:
a timing control circuit for generating a control pulse that becomes active during
the active period of the first timing pulse on the basis of the first and second timing

pulses after the level conversion by the first and second circuits; and
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pulse using the control pulse and performs level conversion of a third timing pulse
from the first voltage amplitude to the second voltage amplitude.
20.  The portable telephone device as claimed in claim 19, wherein the third circuit
includes plural circuit parts corresponding to plural said third timing pulses.
21.  The portable telephone device as claimed in claim 19, wherein the timing
control circuit generates first and second control pulses that become active at different
timing during the active period of the first timing pulse, and

the third circuit is a sampling latch-type level shifter that is in a non-operating
state during an active period of one of the first and second control pulses that is
generated first and then takes the third timing pulse therein, and that is in an operating
state when the control pulse is inactive, then latches the control pulse, and latches the
latched data on a subsequent stage synchronously with the control pulse that is
generated later.
22.  The portable telephone device as claimed in claim 20, wherein one of the third
timing pulses is a pulse that is active during one horizontal scanning period in one field
period.
23.  The portable telephone device as claimed in claim 22, wherein the level
converter circuit further comprises a fourth circuit that is in an operating state during
an active period of the third timing pulse using the third timing pulse after the level

conversion by the third circuit and performs level conversion of a fourth timing pulse
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includes plural circuit parts corresponding to plural said fourth timing pulses.

25.  The portable telephone device as claimed in claim 18, wherein the display
device is a liquid crystal display device using liquid crystal cells as display elements
of the pixels.
26. A portable telephone device having an output display unit and using a liquid
crystal display device as the output display unit,

the liquid crystal display device comprising:

a pixel unit having pixels arrayed in a matrix on a board and having signal lines
arranged for each row of the pixel array;

selection means provided on the same board as the pixel unit and adapted for
time-divisionally selecting a set of plural signal lines and supplying a signal thereto;
and

level conversion means for converting a selector pulse with a first voltage
amplitude inputted from outside the board to a second voltage amplitude and supplying
the converted selector pulse to the selection means, the level conversion means being
inactive when the selection means is in a non-selection state.
27.  The portable telephone device as claimed in claim 26, wherein the level
conversion means has a first level shifter that becomes active in response to an enable

pulse allowing supply of a signal to the signal lines and performs level shift of a first
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a third shift pulse,
the first level shilter becoming inactive at timing of generation of the second
shift pulse, the second level shifter becoming inactive at timing of generation of the
third shift pulse, and the third level shifter becoming inactive at timing of vanishing
of the enable pulse.
.*28.  The portable telephone device as claimed in claim 27, wherein the level
conversion means has an enable pulse level shifter that is constantly active, performs
level shift of the enable pulse of the first voltage level inputted from outside of the

board to the second voltage level and supplies the level-shifted enable pulse to the first

level shifter.



