S04P0026 DESCRI PTI ON DI SPLAY DEVI CE Technical Field
The present invention relates to a display device
havi ng a pi xel electrode and a conmon el ectrode
opposed to the pixel electrode, and particularl¥0{§b026
an inproved technique for a periphery of a circtu

for generating an alternating-current conmon vol tage
to be applied to the common el ectrode. Background Art
Fl at type di splay devices typified by conventiona
active matrix liquid crystal panels are often used as
a display part for an e ¢ device. An active
matri x type display pa%%%ﬁ%%%ﬁ%%%s according to

di spl ay data and power supply voltage supplied froma
side of an electronic device proper, and generally

has a so-called systemdisplay configuration in which
aDEPRIARPEIEE and” a peripheral circuit part for

‘driving the display area are integrally fornmed in an
i ntegrated manner on an insulating substrate. In this
case, the display area includes pixel electrodes
arPaRGeEA T f rmof a matrix, 1 S04P0026 a conmmbn

el ectrode opposed. to_the i 16kect £gdgesqi Sduhy akvice
eIectro&ﬁﬁi@rﬁﬁFEFi%?v%%%ﬁhggka liquid crystal or the

having a pixel electrode and a common electrode opposed
to the pixel electrode, and particularly to an improved
technique for a periphery of a circuit for generating an
alternating-current CcoOmmon voltage to be applied to the

common electrode.

Background Art

Flat type display devices typified by conventional
active matrix liguid crystal panels are often used as a
display part for an electronic device. BAn active matrix
type display panel operates according to display data and
power supply voltage supplied from a side of an
electronic device proper, and generally has a so-called
system display configuration in which a display area and
a peripheral circuit part for driving the display area
are integrally formed in an integrated manner on an
insulating substrate. In this case, the display area

includes pixel electrodes arranged in a form of a matrix,
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i ke retai ned between the pixel electrodes and the
comon electrode. On the other hand, the periphera
circuit part surrounding the display area includes a
driver for witing a signal voltage to the pixe
el ectrode side according to display data, and a S04P0026
comon driver for applying a common voltage to the
common el ectrode side. A display device having such a
constitution is disclosed in Japanese Patent
Lai d- Open No. 2000-193941. When a liquid crystal is
used as electrooptic material, alternating-current
dfi FPREOT sebrffeiodd PrPersroyedtid BirdlefledsgPasat | i
of the liquid crystal materjal. The signal voltage
app PéaCFéo?m@fp.wen@#eéﬁﬂad%s st detqud ﬁxlfé’FFéa % the
polarity in each predetermned cycle, an
c&ﬂﬂ‘@sﬁ‘éﬁﬂ’r%@‘l‘ ;Petweeoﬁﬁﬁnplv%h tr@dﬁls g fn B t egfmon
Thus, a conventional conmon river generates an
| NEFEEofe. COmih FoROAge Tt &hepPEdePBrrf het Tyt Part
The liquid crysta terial and active el enent
SFIFTRENG1RR; TS i Fé(né‘F&Po?n%fucfeh%ali e for°*t

drlvln t he tal material have tr
ot g 8o g el ol BhE e T G b o e

t ent | f th I | t d th
D AERsEang, S e P aRte o bR S st S SR o for
b 2 4P00 t th
AP R oMo T T AoRate BAE oo ke s e s i, A

b%ﬁ%p1%9 Hg%iéé*ﬁgéingA%%%%d'”g XStltution is disclosed in

Japanese Patent Laid-Open No. 2000-193541.

When a liquid crystal is used as electrooptic
material, alternating-current driving is generally
employed to prevent degradation of the liquid crystal
material. The signal voltage applied to the pixel
electrode side is inverted in polarity in each
predetermined cycle, and correspondingly the common
voltage is also inverted. Thus, a conventional common
driver generates and inverts the common voltage in a
predetermined cycle. The liguid crystal material and an
active element such as a thin film transistor or the like
for driving the liquid crystal material have asymmetry
with respect to polarity. Therefore, when center
potentials of the signal wvoltage and the common voltage

exactly coincide with each other, the asymmetry becomes



offset circuit having a coupling capacitor for
generating a predeterm ned offset voltage to adjust

the level of the common voltage with respect to the
signal voltage is attached to the conventiona

di splay device in addition to the common driver.s®Byp0026
setting the offset voltage so as to cancel the
asynmetry with respect to polarity of the liquid
crystal material and the active elenment, the inmage

burn and flicker can be prevented. Wen power to the

di splay device is turned on, the coupling capacitor

i RPPagenti vl thel I glegepabii o ndeds 2% @rhberelar getit o

a predeterm ned of fset voltage. Wen the chargjn of

t Hé16k8p| PRgtRApEdia fecrairgnpPeterpbYche Accordingly, an
predeterm ned of fset voltage is added to the common
vOIHEEGE BLEPRLT fIOMThE CORRDANArFIRACIISE Rt ggrerating
proper _image can be di splayed. However, in a

t PaR<PERECPRIPYY oFh5h VRETRERNFRAPRSHH ke LFBRerOF othe
the conpletion of the charging of the coupling .
cEPHECPor oL ERES | B TSPPERE tRotmD s VBialagelitade is

unst abl e, and thus a flicker can appear., In order to
pPEFERTSENFS | P ST PRt df%ﬁﬂ%g RIS ¢Rargihgton
the coupling capacitor at the

time of turning on the
PGt APG CEBHER T TR | yPUsEel C 1A S1et REESEFr Ko 1295 S0 a9
{576 SHPG04 PObR 6 BPG PG BPPPT T oW “2hiske0Br the
t'Yi&EREV%9§L QfJmg%égfafﬂa%%ukhe(gg%f$é element, the image
burn and flicker can be prevented.

When power to the display device is turned on, the
coupling capacitor included in the offset circuit needs
to be charged to a predetermined offset voltage. When the
charging of the coupling capacitor is completed, the
predetermined ocffset voltage is added to the common
voltage ouiput from the common driver, so that a proper
image can be displayed. However, in a transient period
from the turning on of the power to the completion of the
charging of the coupling capacitor, the level of the
common voltage is unstable, and thus a flicker can appear.
In order to prevent this, a start circuit for quickly
charging the coupling capacitor at the time of turning on

the power is conventionally used. This start circuilt is

also used to discharge the coupling capacitor at a time



chargi ng and discharging circuit) for the common
driver 1is realized by a driving systemexternal to
the display device having the system display
configuration. In this case, there are problens of
increase in the nunber of parts and increase in sSceB®26
of the driving system external to the display device.
Di scl osure of Invention In view of the above problens
of the conventional techniques, it is an object of
the present invention to include a start circuit for
a common driver wwthin a display device having the
syst ERNATSpY a9 k0TS @@mari-on.  The fol | owi ng neans are
used to achieve the object. There is provided a
di spl ay #BEREE usb8 aSnuCH Sl fart efrgnit (quick
el ectroni c device, operating according to display data
ardepeRes aRPRiSIGInEGs Shpprikl febrihe siaeopf drheer
el ectronic device proper, and fornmed by a panel in
wHiScheaaiged gy 4%¥l§ﬁd5§55@ml?ﬁ%ﬁ%ﬂa%nﬁptﬁhﬁ 6&PPlaY
for driving, the display area are integrally forned in
aflSVACEgRaY e TR SteR 4msSPhavl R hige@idtrat o1 tie s
di spl ay device characterized in that; the dis
aF@ﬁevnEPEH%safﬁ>Rﬁ° 1&MSc PE04BST 87 Fange dhien 1 émgﬁFn?Ef
a matrix, a,common 4 S04PQ026 el ectrode opposed to
t Rerhexahdef Rt TUtfes” s5a 18081 BRE rdoptiny sEEFRal

ret ai ned. bet ween e pixel  electrodes and the comon
e e L S

Disclosure of Invention

In view of the above problems of the conventional
techniques, it is an object of the present invention to
include a start circuit for a common driver within a
display device having the system display configuration.
The following means are used to achieve the object. There
is provided a display device used as a display part of an
electronic device, operating accerding to display data
and power supply voltage supplied from a side of the
electronic device proper, and formed by a panel in which
a display area and a peripheral circuilt part for driving
the display area are integrally formed in an integrated
manner on an insulating substrate, the display device
characterized in that: the display area includes pixel

electrodes arranged in a form of a matrix, a common



includes a driver for witing a signal voltage to a
side of the pixel electrodes according to the display
data, a common driver for applying a common vol tage
to a side of the common el ectrode, an offset circuit
havi ng a coupling capacitor for generating a S04P0026
predeterm ned offset voltage to adjust |evel of the
common voltage with respect to the signal voltage,
and a start circuit for pre-charging the coupling
capacitor of the offset circuit to an offset voltage
at a tinme of a rising edge of the power supply
véleggacdanePrraxhdrygithe PhEctoabttrpdaspacintdornat a
time of a falling edge of the power supply voltage
SFEECrTeaPryS Rl iddprayaared anavese her ppredal
circuit part for driving the display area in the
pEAECTFREPRIRN t Hith FITRNt PARSEEPSR 5 F10t ¢ arguit part
caommon insulating substrate by an identical process,
artd L HESE oRmBFL BT ViEIT, WIthénat # sBIIRIY (MAliEAgENEOL Aeside
start circuit are nounted on the conmmon Lnsulatlng
ss At 81§%e?)]tecftd1‘°dtet'?’e aC6apPHRG tedducidigplay data, a
Pr ef er abl the start circuit operates only at t he
LT BALVRT SF oy B8 enESHERe VSR FoPt AgE° o
at the tine of the falling edge of the power
PR SR AR ¢ REESRbrC bRt Ht TGP ds fapauPling
durln t her S04P0026 tines. Further, there
prcé‘ﬁagé ) E?Epﬁf%ﬂﬁr&‘et\ﬁn@e uEéad%Eer%”b‘?%afaffeﬁaF’PlB?ge

aQOGE%%EEQnigvg VL?%: ap%%kgnogoltage with respect to the
signal voltage, and a start circuit for pre-charging the
coupling capaciter of the offset circuit to an offset
voltage at a time of a rising edge of the power supply
voltage, and discharging the coupling capacitor at a time
of a falling edge of the power supply voltage.
Specifically, the display area and the peripheral circuit
part for driving the display area in the panel include
thin film transistors formed on a common insulating
substrate by an identical process, and the common driver,
the offset circuit, and the start circuilt are mounted on
the common insulating substrate except for the ceoupling
capacitor. Preferably, the start circuit operates only at
the time of the rising edge of the power supply voltage
and at the time of the falling edge of the power supply

voltage, and is in a non-operational state during other
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switching between a normal power consunption state and
a |ow power consunption state, operating according to
di spl ay data and power supply voltage supplied froma
side of the electronic device proper, and forned by a
panel in which a display area and a peripheral cisc4ardo26
part for driving the display area are integrally
formed in an integrated manner on an insul ating
substrate, the display device characterized in that:
the panel can swtch between an operational node and
a standby node according to the switching of the side
oftimeé el ectroni ¢ devi ce proper between the nornal
power consunption state and the | ow power consunption
state; |hiHewpéhgrpohal Prewed theligahaly dpeieg ézsed as
while supplied with the power supply voltage fromthe
sidéligPleePafect it ¢lgefrericplopte wamfbrekes a
desired display by driving the display area; in the
stsétﬁﬂ‘lﬁxljllﬁﬁdg?t‘t’?@ ;ﬁaﬁ@rmﬁgspgwaﬁdwsww sirBhAsandra
stopping the driving of the display area and

i Nt POHEF nGOPPERE Y¥uisttapgr t OPBEF @G5eReing to
consunption of the panel while the panel remains in a
st 16 BRFARRYHAANE SHPPA Yt el bouk s Wdgey $6PPage
fromthe sjde of the electronic device proper; the 6
SO456026 THF sPHas ey iFELGaeETpPKel e drsgesby a
arranged in a form. of a matrix, .a conmpn el ectrode,

0 dTo"EhED of XE SRR PrE8ednd ah PN RASERr GApERET

[ i ned hetween
'“g&?ﬁ %%rrgggvihg ghe\%isplay area are integrally formed

in an integrated manner on an insulating substrate, the
display device characterized in that: the panel can
switch between an operational mode and a standby mode
according to the switching of the side of the electronic
device proper between the normal power consumption state
and the low power consumption state; in the operational
mode, the panel operates while supplied with the power
supply voltage from the side of the electronic device
proper, and makes a desired display by driving the
display area; in the standby mode, the panel has standby
control means for stopping the driving of the display
area and inactivating the circuit part to reduce power
consumption of the panel while the panel remains in a
state of being supplied with the power supply wvoltage

from the side of the electronic device proper; the




SRRSO e — e L

t he pi xel el ectrodes and the common el ectrode; and the
circuit part includes a driver for witing a signa
voltage to a side of the pixel electrodes according to
the display data supplied fromthe side of the

el ectronic device proper, a common driver for S04P0026
applying a conmon voltage to a side of the conmon

el ectrode, an offset circuit having a coupling
capacitor for generating a predeterm ned of fset

voltage to adjust level of the comon voltage with
respect to the signal voltage, and a start circuit

f 6¥-Splaychueyi Hrhuse sc papkilngleaperdavrargingefeinf 4 skprm
circuit to an offset voltage in advance when a return

| @TmadBaEE bt theeTmand 15y erbaede ocorprRs shdcathenaf xel
mode, and discharging the coupling capacitor when a

t PHISTEPERAST s2Rfhc fY GRtERerbpered fonal msdeinedt hetween
standby node, Specifically, the display area and the
péfiepReKal eleetidqsarndt GhedPPReRy QIRStaosEr agndr Bae
in, the panel include thin filmtransistors fornmed on

a CIEGHBNPRRE U Ss @ SEL¥eE B9 afr itdeyt pcafanal
process, and the comon driver, the offset circuit,
af@REstare 5145 Qfi *P&r BinBlinekREgiPdate ac6RRBANT to
insulating substrate _except for the coupling ,
cap&cPtePiapr &1 'et aBiRPLifHe f5PR, they Smpad2éhecpiegrEonic
oper at es onlg when the return i s nade fromthe

st3{d6y ROORSTo 3 B8y SEHGRAI * 7o RPRNG o én CPREen

transition is e fromthe operational node to _the
VO %age Qo a gP’e og the commbn eiectrode, an offset

circuit having a coupling capacitor for generating a
predetermined cffset voltage to adjust level of the
common voltage with respect to the signal voltage, and a
start circuit for pre-charging the coupling capacitor of
the offset circuit to an offset voltage in advance when a
return is made from the standby mode to the operational
mode, and discharging the coupling capacitor when a
transition is made from the operational mode to the
standby mode. Specifically, the display area and the
peripheral circuit part for driving the display area in
the panel include thin film transistors formed on a
common insulating substrate by an identical process, and
the common driver, the offset circuit, and the start
circuit are mounted on the common insulating substrate

except for the coupling capacitor. Preferably, the start



standby node, and is in a non-operational state during
other tines. According to the present invention, a
system for quickly charging the coupling capacitor
for offsetting the common voltage to be applied to
the conmon el ectrode of the display device to a s04P0026
desired offset potential at the tine of turning on
power is included within the liquid crystal display
device. That is, the display area and the periphera
circuit part for driving the display area in the

di spl ay panel of the systemdisplay configuration

i gérgaett pperdtemaranyhsnokhe f op et s aadeofnom the

i nsul ati ng substrate by an identical process. The
cEABALHI 9%  tQ HdiepPpssateprehinoda it Woest &he
circuit belongln to the circuit part are fornmed with
t REARPLERPN t Fafdds dremakbet preFakenad &vdentegEaeed
manner_on the comon insul ating substrate except for
t K& 2e80p| PR, GHphdist &P 2DBBRNERHER BrPrElr SliAttafiersng a
system di splay capable of sw tching between a nornal
of&P&Fi biRbde and a standby node is used. Also in
this case, when a return is nmade fromthe standby

node to QQRPQQiEHaFPOHhﬁtE%FS?qﬁa1qﬁ§@§PPﬁg %aﬁ%%ﬁ?%wfor
for shlftlngrthe comon voltage needs 8 --------------

- Quickly. chdrging th%@@#@é%gtsa%%m dod ghiferrying
Thgﬁstart circuit for %hls Bg pgse. tég(g%ﬁgnbglec .
LEBETPR YHE- S gioay SdBuP LS trode
of the display device to a desired offset potential at
the time of turning on power is included within the
liguid crystal display device. That is, the display area
and the peripheral circuit part for driving the display
area in the display panel of the system display
configuration include thin film transistors formed on a
common insulating substrate by an identical process. The
common driver, the offset circuit, and the start circuit
belonging to the circuit part are formed with thin film
transistors and the like in an integrated manner on the
common insulating substrate except for the coupling
capacitor. Depending on circumstances, a system display
capable of switching between a normal operation mode and
"a standby mode is used. Also in this case, when a return
is made from the standby mode to the operation mode, the

coupling capacitor for shifting the common voltage needs



Brief Description of Drawings FIG 1 is a bl ock

di agram showi ng a general configuration of a display
devi ce according to the present invention; FIGS. 2A

and 2B are timng charts showi ng an on sequence and

an off sequence of the display device; FIGS. 3A angdp0026
3B are timng charts show ng an on sequence and an off
sequence of the display device having a standby node;
FIG 4 is a circuit diagram showi ng an enbodi nent of

a start circuit included in the display device shown

in FIG 1; FIG 5 is atimng chart of an on sequence
ofta e chprged civiethilty shBwm $¥RIRl Girguik| Eorethis gpurpose
timng chart of an off sequence of the start circuit
SHEWNn 3LACFPE iaclymed ip jthegdippiay ta&iidgr-am show ng

an enbodinent of a start circuit ready for a standby
node; FIG 8 is a timng chart of an on sequence of

the start circuit showmn in FIG 7; and FIG 9 is a

t iFRi%d ORSFEiptiem f Pre@dnghice of the 9 S04P0026

start circuit shown in FIG 7. Best Mde for Carrying
out the YHventiich2 BABGYI AeRddIShavd ner esepperal

i nvent.ion wl | ] ) ]
contfiguration of a display device according to the

present invention;

FIGS. 2A and 2B are timing charts showing an on
sequence and an off sequence of the display device;

FIGS. 3A and 3B are timing charts showing an on
sequence and an off sequence of the display device having
a standby mode;

FIG. 4 is a circuit diagram showing an embodiment
of a start circuit included in the display device shown
in FIG. 1;

FIG. 5 is a timing chart of an on sequence of the
start circuit shown in FIG. 4;

FIG. 6 is a timing chart of an off sequence of the
start circuit shown in FIG. 4;

FIG. 7 is a circuit diagram showing an embodiment
of a start circuit ready for a standby mode;

FIG. 8 is a timing chart of an on seguence of the
start circuit shown in FIG. 7; and

FIG. 8 is a timing chart of an off sequence of the



herei nafter be described in detail with reference to
the drawings. FIG 1 is a block diagramshow ng a
general configuration of a display device according
to the present invention. As shown in the figure, the
display device O is fornmed in an integrated mann®4E00D26
an insulating substrate 1 formed of glass or the
like. A display area 2 is formed at a center of the
insulating substrate 1, and a peripheral circuit unit
is formed integrally wwth the display area 2 so as to
surround the display area 2. A connection termnal is
f StREd 6ATEE bpsh ST rof IEherect angul ar i nsul ating
substrate 1. The connection termnal is connected to
a side of an electronic device proper (a set side)
via a flexible printed cable (FPC) 11. The FPC 11 is
a Fes&t Meds| EOchaarr@rﬂgloé‘tl &herIR_YeRiciA e in which a
plurality of wires are arranged in a plane. The
di spl ay %(Wlé%dlzﬂ% SEMBER i RERTHT JHAVEPTORM WL hhi ch
Cﬁgt Gmin rows and signal lines S1 to
TS U CoAreS S0 At b t i dis aaT eaaER ot Rerhe
(PIXQ| is formed at an intersectlon of each gate line
rf(‘)'%@ﬁPOO% ndseﬁc]H SFlgrit 2955 SEOWERTIt ReI RSNt
enb nent, . each i ncl.udes a liqujd crystal
el Efere Lt 8 Sl 1950y SV HPRET e e Ganoad Shehi &
ilmtransistor. TFT. The, liquid.crystal elenent.
|§gF&§8 énﬁ?Q }O%1e@Fr8%% %. the f%gure, the élséiay

device 0 is formed in an integrated manner on an
insulating substrate 1 formed of glass or the like. A
display area 2 is formed at a center of the insulating
substrate 1, and a peripheral circuilt unit is formed
integrally with the display area 2 so as to surround the
display area 2. A connection terminal is formed on a top
side of the rectangular insulating substrate 1. The
connection terminal is connected to a side of an
electronic device proper (a set side) via a flexible
printed cable (FPC) 11. The FPC 1l is a flat cable of a
single-layer structure in which a plurality of wires are
arranged in a plane.

The display area 2 has a matrix configuration in
which gate lines Gi to Gm in rows and signal lines S1 to
Sn in columns are arranged so as to intersect each other.

A pixel is formed at an intersection of each gate line G
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common el ectrode (COM opposed to the pixel electrode,
and a liquid crystal (electrooptic material) retained
bet ween the pixel el ectrode and the common el ectrode.
The TFT has a gate el ectrode connected to a gate |ine

G a source electrode connected to a signal |ines®prpo026
and a drain electrode connected to the pixe
el ectrode of the |liquid crystal elenent LC. The

auxi liary capacitance CS is connected between the
drain el ectrode of the TFT and an auxiliary
capacitance line. The TFT conducts in response to a
s@rngcepeh pleRel skl iSed ¥romhe Reegané emhedimgnigndeach
wites a signal voltage supplied fromthe signal |ine
SPigethenpiRess & detrdde Catvstht ebPiispdridi Ag PRYLlHRTY
crystal element LC. The auxiliary capacitance CS

r éeRPARItaRRe ¥ gritd volthage f4dRi Repns peraod F8r oM
frame or one field. The liquid crystal element LCis
gertdar GraFiverelaRprdn L8 deFhafeh RirfeneleThardes, 8
the signal voltage witten tg the liquid crystal
elCOMBARE BEGTFEPYhel YnSPPOoPPHet S Flie imiielt &derkrode,
pol arity periodically. A comon  voltage VCOM appli ed
LEPhe Lomin STEtode leERFBPPEHE AT igdpogebaLned
Ii%yid crystal elenment LC needs to be inverted in
pSEREE] BBP | BHIThIT P ot O ERR oFPS A FHECSFaal The

voltage. The liquid crystal element LC and the TFT for
SRR R AR VR i S T GPE EE Yot oFC df St Lecabe &

source electrode connected to a signal line S, and a
drain electrode connected to the pixel electrode of the
liquid cxrystal element LC. The auxiliary capacitance CS
is connected between the drain electrode of the TET and
an auxiliary capacitance line. The TFT conducts in
response to a selection pulse supplied from the gate line
G, and writes a signal voltage supplied from the signal
line 8 to the pixel electrode of the corresponding liguid
crystal element LC. The auxiliary capacitance CS retains
the signal voltage during a period of one frame or one
field.

The liquid crystal element LC is generally driven
by an alternating current. That is, the signal voltage
written to the liquid crystal element LC via the signal
line S is inverted in polarity periodically. A commen

voltage VCOM applied to the common electrode COM of the

11



asymmetric with respect to polarity. Therefore, when
center levels of the pixel electrode side and the
common el ectrode side coincide with each other, the
asynmetry wth respect to polarity appears, and
causes imge degradation such as an inage burn. 2640026
nmeasure against this, the comon voltage VCOM i s
of fset by a predeterm ned voltage anmount with respect
to the signal voltage to cancel out the asymetry
with respect to polarity. Incidentally, the auxiliary
capacitance CS also needs to be operated by an
allfisiAdt FrYS b2k rerrmant LEypehdent e rkevinyertied in
alternating-current driving of the Iliquid crystal
elPOtBAL tY Pe Tt etadrly, 18 Syrehyeni sy etittdd thienspenatity
in predeterm ned cycles al so needs to be agglied to
t FO1&6MRon Hikiliodt¢ eapatdt MeFIthéC eBAnkle eBFT ofor
each auxiliary capacitance CS. The peripheral circuit
urii te81Pgr AR Ing dife ilAaEdP afes rdh fdremantt &Gr 28R des,
that is, a top side, a bottomside, a left side, and
a FEVGRE LS Qe (TiiReiStg ot Relapbbhe- déberrhege di Wty
area 2. |In the present . enpbodi nent, the periphera
CIFEEFE hATELT et Jdiss Prael191salprtR e s &Rl &hg common
verticalddriver 3,. a . horizontal driver 4, a COM
dAVEF T89S ¥ (T VKT TS, YA TBCPRRD ORIt dPe7 2SyTBeF B
coné rter_7a, an i ten&gce 8 including a | evel shifter
(PRSP TESPPof g gidrat oy SBEeaht P hri o6 v oredhe
degradation such as an image burn. As a measure against
this, the common voltage VCOM is offset by a
predetermined voltage amount with respect to the signal
voltage to cancel cut the asymmetry with respect to
polarity. Incidentally, the auxiliary capacitance CS also
needs to be operated by an alternating current in
synchronism with the alternating-current driving of the
liguid crystal element LC. Therefore, a voltage inverted
in peolarity in predetermined cycles also needs to be
applied to the common auxiliary capacitance line
connected to each auxiliary capacitance CS.
The peripheral circuit unit is formed in an
integrated manner at four sides, that is, a top side, a
bottom side, a left side, and a right side surrounding

the above-described display area 2. In the present

embodiment, the peripheral circuit unit includes for

12



generator 10. However, the present invention is not
limted to this configuration; a necessary circuit is
added as appropriate according to a specification for
the display device (systemdisplay) 0, while an
unnecessary circuit is omtted. For exanple, a ds0amr026
for generating signal voltage |evels used for

conpl ete white display and conplete black display
separately fromthe signal voltage nay be

i ncorporated. The vertical driver 3 is connected to

the gate lines GL to Gnto supply a selection pulse

o *APilRe? ¥RHukFRY &lriygsi 3, FhohrbRVGHt Arigervér & COM
is formed by a air of an ugper part and a | ower
p&HLVETher hdrFZ oitidler dri PePCADE scewrRidd ed t 8 B6IRC
ends of each of the signal [|ines Si to Sn to supply a
PIRERFCELRT nédr s%rgrfsﬂte\?%atcégé iIre O 1R dfyel shiftér
sigﬂltaneously. Incidentally, the signal voltage

c o' €dpoRdSTFEHi EPIeAR T4t & ( FRAGR" | HBAFRSHREIe
transmtted £r0n1the set side via the FPC 11. The
cHTTOTAPEVED - ( EONRYPFveFhe SPERIAN e s WRE & BRTBH not

val.tgge VCOM jnverted in golarity eriodically to the
COrR el ECt Bt COHGHTES 18AG He ?%eﬁ%saﬁyygﬁawér:eﬁ%m
LC., 13 S04P0026 An offset circuit and a start circuith
(é&ﬁegk &Pt BPYT -5 AECREG TS the® CAMTHTLFEF18D FfiE the
oﬁ{g@ circuit ag;usts an gff e6 qugﬁ for the conmon
vOHERGETBREH T ot The SBOmID ur e 57 FRESSEATY
Cu{fggdit(ls o%iggéé¥oiF8¥aég§§Ele, a driver for generating
signal voltage levels used for complete white display and
complete black display separately from the signal voltage
may be incorporated.

The vertical driver 3 is connected to the gate
lines Gl to Gm to supply a selection pulse on a line-
sequential basis. The horizontal driver 4 is formed by a
pair of an upper part and a lower part. The horizontal
driver 4 i1s connected to both ends of each of the signal
lines 51 to Sn to supply a predetermined signal voltage
from both ends simultaneously. Incidentally, the signal
voltage corresponds to display data {(image information)
transmitted from the set side via the FPC 11.

The common driver (COM driver) 5 applies the common

voltage VCOM inverted in polarity periodically to the

common electrode common to each liquid crystal element LC.
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the offset circuit at a tine of starting the panel to
quickly start the application of the common voltage
VCOM The CS driver 6 applies a voltage periodically
inverted in polarity to the auxiliary capacitance
line common to each auxiliary capacitance CS. Th®04pP0026
DC/ DC converter 7 converts a primary power supply
vol tage supplied fromthe el ectronic device proper
via the FPC 11 into a secondary power supply voltage
in accordance with a specification for the panel
(display device 0). The DC/DC converter 7 is used
p&ft PEGFAE| GL¥BHLt Gl ér stant of L e pidsi GV sspgEepbvrre
supply voltage VDD. On the other hand, the DC DC
cGirrerte Yo the (L drdvercdny s @ffptachegatt vadiusts
si de power supply_ voltage VSS. The interface B
i 7 GAERGTt heved S ddry 68TRBRt Yol t228 girarsasaenbysthe
clock signal, a synchronizing signal, an imge signal
af@™RE Frkeckuppl FBE FEBRT thHer St ¥ stpatehe EREges
11. The level . shifter L/S shifts levels of the
cer BF L8P GG et Bt Ralt 1EGNPF of L3 gl SPesBAPet r b
the s ﬁ side to 1rgenerat,e control signals (nionter nal
cHHFSIY sPhMaY s GRPdrtag T o5 pels IGEHoNS L Fape VCEOM.
circuit 14.S04P0026 . operation within the displa
GabEeED FRiTRE Priiecs fetPhPRdt | H L GIGH LiRbL bYerted
external control, signals.need to pe differentiated
{ PPPREET Y of R & GHHET o SaF gRaPact SParute@r Faymporte
aréa%ét g{lp{ﬂiggntrol si,gnal egd a nunber

Yy capacitance .

The DC/DC converter 7 converts a primary power
supply veltage supplied from the electronic device proper
via the FPC 11 into a secondary power supply voltage in
accordance with a specification for the panel (display
device 0). The DC/DC converter 7 is used particularly for
conversion of a positive side power supply voltage VDD.
On the other hand, the DC/DC converter 7a is used for
conversion of a negative side power supply voltage VSS.

The interface B including the L/S receives control
signals such as a clock signal, a synchronizing signal,
an image signal and the like supplied from the set side
via the FPC 11. The level shifter L/S shifts levels of
the control signals (external control signals) sent from
the set side to generate control signals (internal

control signals} conforming to specifications for circuit
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(5) for an internal control signal nmay be attached
follow ng a synbol indicating a type of each contro
signal. The tim ng generator 9 processes the clock
signal and the synchroni zing signal sent fromthe
interface 6 including the L/S to generate for exammp®@26
a clock signal necessary for timng control of each
circuit part. The anal og voltage generator 10
supplies the horizontal driver 4 with anal og voltages
at a plurality of levels corresponding to gradation

| evel s in advance. The horizontal driver 4 wites the
greagaeédoanal By sidwaldispdryadesics. t he EhquPreeyist al
el ement LC according to image information supplied

f Feecifécarden ofwheie thel estronnt devite frigpeds FeaEs, to
2A and 2B are timng charts of sequences of contro
ofoet ﬁéfé%ev*‘asya%iu%@ ithe pptepeaketorsingd. spprplspag
represents an on sequence. FIG 2B represents an off
s&aeREe (3F &5 %BA%%ﬁfr?Blr68?%%%%t5%94ﬂ%wﬁﬂ gagumber
where there is no sequence control for a standby

node. f?ﬁeand%%ﬁﬁ%ﬂﬂ¥n9ﬁ§tF§lsEb%P?%d“%WtQ? &trasher
clock MCK, a harizontal synchronizing signal HSYNC,
veriileyingsa S‘E)W%l%m%ﬁd:ﬁ?an? zF e s?fg FRCh/SoREr ol

di spl a data DATA, a reset i gnal RST, a displa ,
perFPeti- ng' g g PeCeengRAt YT pqgv%"roceﬁﬁﬁﬁ %H% rgmal
fromt e set side accordln%&to t he redetermn

G 08 SRS BRI e SER) Fof oo Inteiface o

including the L/S to generate for example a clock signal
necessary for timing control of each circuit part. The
analog voltage generator 10 supplies the horizontal
driver 4 with analog voltages at a plurality of levels
corresponding to gradation levels in advance. The
horizontal driver 4 writes the gradated analog signal
voltages to the liquid crystal element LC acceording to
image information supplied from the side of the
electronic device proper.

FIGS. 2A and 2B are timing charts of seguences of
control of the display device side by the set side. FIG.
2B represents an on sequence. FIG. ZB represents an off
sequence. FIGS. 2ZA and 2B represent a normal case where
there is no sequence control for a standby mode. The
display side is supplied with a master clock MCK, a

horizontal synchronizing signal HSYNC, a vertical
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starting the display side by the set side, the VDD

rises first, and then the MCK, the HSYNC, and the

VSYNC becone active. After passage of a tinme tonl,

the reset signal RST is changed froma low to a high

toinitialize the circuit part of the display. The4w0026

after passage of a tine ton2, the DATA is changed

froma lowto an active state, and the display

permtting signal PCl is changed froma lowto a

hi gh. Thereby an i mage appears in the display area of

the display. In the off sequence (B) for turning off

t FYTRREPPATiNGYS i s ¢S Y8 Cde dispba DAty PATArse reset

changed froman active state to a |low, and the

dissongy BETni # t3FRp1siygmermpEEing sinmgdE T r grfachpgtier

to a low. After passage of a tine toffl, the reset

RILYREPL F2I% NNy fF OFy GReaSREghLE® accarslingo treshe
an internal state of the CIrCUIt of the display.
eﬁ%@é@%doﬁe%em%é -t of # XN ISP IFERERe (MKECT t he
NC, ,and the VSYNC is shut off, and finally the VDD

faﬁﬁagtlﬂ?ﬁe?:%%ydﬁ%l%@lﬁ@caﬁegh% @%Lﬁfdiepott@ﬁt VRP sises
atlng tentlal FIGS. 3A and 3B are timng chart
%ﬁ 6n B qhaTe Erie 804028 YHne 4 G LA

h a sta db node i s used. order to faC|I|tate

YBandt E? Fart§9€of e@pEﬁﬂﬁrﬁfqﬁo thRoEESBF THnel

ordj fary n sequence a d the ordinary off sequence
it T cPreasd R I8 vare Rabhes riad iy ieiTE e e

circuit part of the display. Then, after passage of a
time ton2, the DATA is changed from a low to an active
state, and the display permitting signal PCI is changed
from a low to a high. Thereby an image appears in the
display area of the display.

In the off sequence (B) for turning off the display
by the set side, the DATA is first changed from an active
state to a low, and the display permitting signal PCI is
changed from a high to a2 low. After passage of a time
toffl, the reset signal RST is changed from a high to a
low to reset an internal state of the circuit of the
display. After passage of a time toff2, supply of the MCK,
the HSYNC, and the VSYNC is shut off, and finally the VDD
falls. Thereby the VDD becomes a ground potential or a
floating potential.

FIGS. 3A and 3B are timing charts of an on sequence
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correspondi ng reference characters. The set side; can
be sw tched between a normal power consunption state
and a | ow power consunption state. The display side
needs to be - correspondingly controlled to be sw tched
bet ween an operational node and a standby node. §®4P0026
this purpose the set side inputs a standby signal STB
to the display side. In an on sequence (A), the

standby signal STB first rises froma lowto a high,

so that the display returns fromthe standby node to
the operational node. In synchronismwth the rising
ofenth@nsPBE apaMEICe dft MBYRE, 2 akandbwande Becvmred. In
active. However, a VDD is supplled at all tines

| (ESFesPi GaCHL E3e TTHeTAteBRLpYs Serfe DicoaTesPRRAING to
tonI an RST is changed froma lowto a high to

i FCesl Pethpeokdinant st SEEUERCE N HlH SFdippEEr ofE
passage of a tine ton DATA becones active, and a PCl
S SEREAGeANPER ahi IS TREr 885 4R THRGEATPSARPS PR { he
dlspla area. In an off sequence (B), the DATA and the
Pdorﬁééé’ﬁﬁdlfl%a%ﬁ%ncﬁf F@Prﬁﬁ*é%@e dfeasefngldergan be
the RST is changed froma hlgh to alowto reset the

i verrRed 1?9*36%%’%03‘2610%}311cﬁf’f’ ch?%%mﬁﬁ"sﬁﬁnaﬁtaﬂﬁt gpd a
p ssage of a tine toff2 the STB | s changed from a

§v871 G SRl (e T ¢ B KOPREATaRAIE RSN Be

?ﬁc%%@%s%a?%éﬁagﬁsrs%%ﬁ%{f%ﬂ%ssﬁk bE g ECHEd pethel an®"

operational mode and a standby mode. For this purpose the
set side inputs a standby signal STB to the display side.

In an on sequence (A}, the standby signal STB first
rises from a low to a high, so that the display returns
from the standby mode to the operational mode. In
synchronism with the rising of the STB, an MCK, an HSYNC,
and a VSYNC become active. However, a VDD is supplied at
all times irrespective of the STB. After passage of a
time tonl, an RST i1s changed from a low to a high to
initialize the circuit state of the display. After
passage of a time ton2, DATA becomes active, and a PCI is
changed to a high. Thereby an image appears in the
display area.

In an off sequence (B}, the DATA and the PCI become
inactive. After passage of a time toffl, the RST is

changed from a high to a low to reset the internal
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transition fromthe operational node to the standby
node. On the other hand, the VDD is maintained at a
power supply voltage at all tines even though the
transition to the standby node is nade. Thus, in a
system usi ng the standby node, a driving circuits04r0026
systemof the display side is inactivated according

to the STB while the VDD is maintained in an active
state. The signal STB used for standby.-node contro

can be a control signal input independently from the
set side as shown in the figures, or can be generated
byiEfteEnaf teryidtdrlgvocedSieiy rassee affspl by Hel G4,
anot her external signal supplied fromthe set side. In
t Ao PEBseguehided HEMeerhdh &P reuiav .oftrchéhdi ¥pKaythe
is logically reset by the RST, and thereafter the STB
f ASYYC, apdiHhe Y9RE beremgaineftErock TRER, thaeSTB is
synchroni zing signals HSYNC and VSYNC and the |ike
sGhprred Froma meiohsde & davar Bhe HERIEY PdrraRaketide
state to,be fixed at a certain potential. Wile the
naSEEr L EF B KEMPK, ERth OPeSRE APBAI BP9 9 dis STRBIRIC Bfre -
VSYNC and the like are fixed at a |ow |evel (G\D

| &Pelthei AEhAE RAGfp s NGk 1F nma s iSpisssh 26 2t Rgwer

figure, the master cl.ock MCK, the synchronizing . .
S YRR SritF VOINELERG BRI RS SHhy Ae CFPRBATAPN o0

ngglgvgl in some cases. The display device, which
s SHePAERST T or 1 Gothe
Thus, in a system using the standby mode, a driving

circuit system of the display side is inactivated
according to the STB while the VDD is maintained in an
active state. The signal STB used for standby mode
control can be a control signal input independently from
the set side as shown in the figures, or can be generated
by internal logical processing on the display side of
another external signal supplied from the set side. In
the off segquence, the internal circuit of the display is
logically reset by the RST, and thereafter the STB falls.
At this time, the master clock MCK, the synchronizing
signals HSYNC and VSYNC and the like supplied from the
set side are changed from an active state to be fixed at
a certain potential. While the master clock MCK, the
synchrenizing signals HSYNC and VSYNC and the like are

fixed at a low level (GND level) in the example shown in
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standby node in response to the falling of the standby
signal STB, has standby control neans for stopping the
driving of the display area and inactivating the
circuit part to reduce panel power consunption while
in a state of being supplied wth the power suppby4pr0026
voltage VDD from the side of the el ectronic device
proper. This standby control means is distributed in
bl ocks of the circuit part, and each circuit bl ock
perfornms a control sequence for inactivation in
response to the falling of the STB. FIG 4 is a
citheuife garagr s Stsitierg cacesntiFet etheyamsibaopfizing
configuration of the offset circuit and the start
cisioirt Satf Bihernd o IHE eoml hevbiks mowe ifAxXPRGRt 4.
Thi s enbodi ment uses a normal start circuit that is
notPhy d&dG1f 67 T9RE tH*Fby node. As shown in the

figure, the offset circuit 51 and the start circuit

52 are |'5i% Gl ay €RVERR. cOMDh HiKePer COBRVG §EiQRrYo Fhe
at a center. The COMdriver 5 sends out a common
vAERGEY\VRERR | 1Y FY P SeNn tRoFER| £51 bR fget §tandby
predet erm ned periodic¢c signal _FRP to an output node
VESTBEL ATEhe T eI EERERBRt Me2Rh el Yo StORPL TS Ghal
FEf.defines a frame period. The COM 19 S04P0026 . ,
diVEr S PE HoRi CaiRAAY 8588 BYaln Rt eraing &gt circuit
signal ., RSTS. The offset circuit 51 has _a _couyplin
c&pradi 6r r%ﬁ§u°? e SPHET N GRS Pratiet e M néEd lg‘f Fngate

V%h?%%?névs&gplied with the power supply veltage VDD £rom

the side of the electronic device proper. This standby
control means is distributed in blocks of the circuit
part, and each circuit block performs a control sequence
fdr inactivation in response to the falling of the STB.
FIG. 4 is a circuit diagram showing a concrete
example of configuration of the offset circuit and the
start circuit attached to the COM driver 5 shown in FIG.
1. This embodiment uses a normal start circuit that is
not ready for the standby mode. As shown in the figure,
the offset circuit 51 and the start circuit 52 are laid
out with the common driver (COM driver) 5 at a center.
The COM driver 5 sends out a common voltage VCOM inverted
in polarity according to a predetermined periodic signal
FRP to an output node VCOMO. In the present embodiment,

the periodic signal FRP defines a frame period. The COM
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S— n ey s

adjust the level of the common voltage with respect to
the signal voltage. This coupling capacitor C is an
external part, and is nounted on another substrate
than the insulating substrate 1 where the panel is
incorporated. In addition, the offset circuit 51 s04P0026
includes a variable resistance R3 and a switch SW
formed by a thin filmtransistor. The variable
resistance R3 is an external part. The switch SW is
included in the circuit on the insulating substrate
1. The offset common voltage VCOM appearing at a node
veaMvest St he tigtaldy €ggati pyran dnjsrnalppkised sbgmal
common el ectrode pad (COM pad) 530 via wiring forned
ofS5™Re insul ating substrate 1. The start circuit 52
pre-charges the coupling capacitor C of the offset
circuit BE tFiE 6LFSLEC Ybihayge APuRL 189t FaRaeiter CL
ri sing edge of the power supply _voltage, and
difeth§rgBEa EHY B upsdRecapaedt of fegt atoldagei A¥ 6P a
fal]ing edge of the power supply voltage. The start
ciardélﬁﬁsg 55€; Lol i Ht dGPatOlMPRt BPhe 9% Wil £eFBRfABJtO
on.the insulatjng substrate 1. The start circuit 52

i fAFuGegnal bttt €9 BUET 312°MR AR CRPEREEPAL Bt Nkt an

5#3@ a buEfer 516, a level shifter 520 and the Iike.

The' Ss 4P 3F?%%|ﬁqufraﬁﬁrﬁhggeFﬁcTﬂ%é§i i*$t ances Rl

a%%c%%pggggggge%njgddition, the offset circuit 51 includes
a variable resistance R3 and a switch SW4 formed by a
thin film transistor. The variable resistance R3 is an
external part. The switch 8W4 is included in the circuit
on the insulating substrate 1. The offset common voltage
VCOM appearing at a node VCOMI of the coupling capacitor
Cl is supplied to a common electrode pad (COM pad) 530
via wiring formed on the insulating substrate 1.

The start circuit 52 pre-charges the coupling
capacitor Cl of the offset circuit 51 to the offset
voltage AV at a time of a rising edge of the power supply
voltage, and discharges the coupling capacitor Cl at a
time of a falling edge of the power supply voltage. The
start circuit 52 is an integrated internal circuit formed

on the insulating substrate 1. The start circuit 52

includes a buffer (BUF) 512 to which the internal reset
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series wth each other between a positive side power
supply voltage VDD2 and a negative side power supply
vol tage VSS2. An internedi ate node A between the
resistances Rl and R2 is connected to the node VCOMO
via a switch SWB. In addition, a switch SW is 3504rP0026
i nterposed on an upper side of the resistance Rl, and
a switch SW2 is interposed on a | ower side of the
resistance R2. As is clear fromthe above
configuration, alnost all parts of the COMdriver 5,
the offset circuit 51 and the start circuit 52 are

f orig@ali RSER intEpHt-e@nminierten the 4§ madifari A§6, a
substrate 1, and only the coupling capacitor C and

t HEV¢ar PABFESF e3¢ Sttt ¢ NR3 Lake - extther gaRraFiscuit 52
Continuing referring to FIG 4, description will be

e TP raAn e AUSRY) UEtEe tenceReRSt AR R retinectedaiing
time of turning on power. In a first stage, the power
sHFELPS VoFPagecvIr st befecarspl B9 el & ides pgwer
Thereby the switches SW, SW2, SWB, and SW are
bridRgHY VRLERSE WY AgREPaF Ve THida/MOYSTs SYPPLded
by the series resistances Rl and R2, so that the node
A% t30%a155F nt dmeditarRSpbE ENtTAlS AVPeSiRER the
swtches SWB and SW _are also in_a conducting state, .
t FEHGFEFeIMD! | 2htR4 e SPNBEZRRB2E° st ERPHGl via
as the node A, so that the coupljng capacitor C is
SR e oPASTat | b EPREEROThee st & SPieris( ARCEEeRERE o

and R2 is set such .that ot ent | al
an upper sgde og the regis%ance R?, and a switch SW2 is

interposed on a lower side of the resistance RZ2. As is
clear from the above configuration, almost all parts of
the COM driver 5, the offset circuit 51 and the start
circuit 52 are formed in an integrated manner on the
insulating substrate 1, and only the coupling capacitor
Cl and the variable resistance R3 are external parts.
Continuing referring to FIG. 4, description will be
made of an on sequence of the start circuit 52 at a time
of turning on power. In a first stage, the power supply
voltage VDD2 of the display device rises. Thereby the
switches SW1l, SW2, SW3, and SW4 are brought into a
conducting state. The VDD2 is divided by the series
resistances Rl and R2, so that the node A is at an
intermediate potential AV. Since the switches SW3 and SwW4

are also in a conducting state, the node VCOMO is at the
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di fference of the node A and the node VCOMO is AV. In
a second stage, the driving circuit reset signal RST5
within the display device rises. Thereby the COM
driver 5 within the display device becones active to
out put an alternating-current conmon voltage. At $t0d®0026
time, the switches SW, SW2, SWB, and SW are brought
into a non-conducting state in response to the reset
signal RST5. Since the coupling capacitor d is
sufficiently charged with electric charge in the first
stage, the output of the COMdriver 5 is coupled to
oGt PQtBBFéﬁfl%ﬁ thes giodend s f Fentka b hshicourdfinghe
out put of the COMdriver 5 by 4V to the node VCOM .
THEPaFArPALFE Fesiharssde RB Fatkeduernt hhe speies
potential of the node VCOM is shifted by AV. In a
sisseqhentee it Frdfgds &°8i §prhytttara RatgRatapc
rises, so that an im appears in the display area.
AR TERGRENE P it ‘%‘ﬁ% $t &nfl Eheciiprde 5EAMA HsnéXe  be
described. In a first stage, the display conmand PCl
falls, sb?that®®r&eFéarer ntef s yFiaruati sesrouganal
into _a non-display state. In a follow ng second stage,
ﬁech?r F“&FH@%F %Lﬁ/%sﬂléé’efieéfilﬁﬁaifl?%srs (ERFRYt Hee C

d| 04P0026 _.device falls. Thereby the
vas i SSSth Bt o SPafy évwm%.r%efb?f%ﬁfgmctlﬁ?ota
conduc mg %iate The switch SWL is fornmed by a

n

PNMESTE PRE LIS re&ﬁd‘:%"%r‘é‘ﬂf‘@r@’r“r’ed At this

time, the switches SWl, S8W2, SW3, and SW4 are brought
into a non-conducting state in response to the reset
signal RST5. Since the coupling capacitor Cl is
sufficiently charged with electric charge in the first
stage, the output of the COM driver 5 is coupled to
output a potential resulting from a DC shift of the
output of the COM driver 5 by AV to the node VCOMI. The
variable resistance R3 is set such that the potential of
the node VCOMI is shifted by AV. In a subsequent third
stage, a display start signal PCI rises, so that an image
appears in the display area.

An off sequence of the start circuit 52 will next
be described. In a first stage, the display command PCI
falls, so that a screen in the display area is brought
into a non-display state. In a following second stage,

the driving circuit reset signal RSTS within the display
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by an NMOSTFT. On the other hand, the COMdriver 5
within the display device becones inactive. The power
supply potential VDD2 is divided by the series
resistances Rl and R2 to provide the internediate
potential AV at the node A. Since the SWM is in 804P0026
conducting state, the node VCOM is at a G\D | evel.
Thereby the coupling capacitor C is discharged. In a
subsequent third stage, the power supply voltage VDD2
faIIs FIG 5is atimng chart of the above-described
sequence. A part on an upper side of alternate
Iéﬁ@l&ﬁdfa§h%rtT@§§ﬁéd Ehaesvitepiass Sifls SWAt eSEhamyes SW4
of display data DATA, a reset signal RST3, a display
stedet PEPYERF 1FEY |2 A dyeRERIsERRTS- vBheagel vED $hbuis
fromthe set side to the panel side. A part on a
| dweTresl BE Bf PHPRI Tyl taé‘tdnégé FBag Hhtr s%irtswéa%édformed
lines represents state changes of a power supply
| 5o 27 BHRSTET nt GPn&PSsPERST Shansihd (P15 COMKEZ SECTT 3 I g hin
wi.thin the panel. As shown in the ure, the power
J&EI€l§BF?§g%ﬁYﬁi§|§?9§HﬁﬁlF86°F+%%1t&86 g@?®§|%&99%¥
tlmn%1 the reset, signal 3 for initialization is
tAadi g . digid BYJFERI 35713t BRTANSRE Fhe
start sjgnal. PCl are input in 23 S04P0026
5} T5° REQ 1@ FERrRethetparrie bR pdsAti vhe
e, VDD2 and the neﬁatlve si de

SI de Rowe e\e%lh%/eaﬁ li/ggzl%rae NG 1 PPnFhgter | the node

TQ%&&Hyls at a GND level. Thereby the coupling capacitor
Cl is discharged. In a subsequent third stage, the power
supply voltage VDD2 falls.

FIG. 5 is a timing chart of the above-described on
sequence. A part on an upper side of alternate long and
short dashed lines represents state changes of display
data DATA, a reset signal RST3, a display start signal
PCI, and power supply veltage VDD input from the set side
to the panel side. A part on a lower side of the
alternate long and short dashed lines represents state
changes of a power supply line, nodes, internal signals
and the like occurring within the panel. As shown in the
figure, the power supply veltage VDD is supplied from the
set side in timing T1l, the reset signal 3 for
initialization is input in timing T3, and the display

data DATA and the display start signal PCI are input in
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start circuit starts operation to charge the coupling
capacitor C. As the coupling capacitor C is charged,
the potential of the node VCOMO rises. The node VCOVO
rises to a predeterm ned offset potential AV in timng
T3. In synchronismwth this, the periodic signhatoBERR26
becones active, and signal potential is set to a

black level. Further, in timng T5, the signa

potential SIGis changed fromthe black |evel to an
active state, and display beconmes valid. FIG 6 is a
timng chart of the above-described off sequence. In

t i%HEGITES - t Meadvdplay WhthibATr Hid@elhethd| BpsHiive side
conmand PCl fromthe set side fall to a |ow |evel.

FREr SUPRAY rekiads JhR2 RBT3thaI PRI e Sd@el BOERT | n
timng T3, and thereafter the pomer supply vol t age VDD

f AWPSIYoVELERYE | VRRA 35% SR AR T50i0%: '@yncFF%ﬁ?@anq h
this, within the panel, the signal voltage SIGis :
cﬁ&rﬁéd CHEFBhY a%taa‘{:iisi \PPepAiant bO oSl B TSy EPUPALRY a

qé%%éé stat is changed froma valid state to bl ack

OrFﬁ h@ts thy FPHP%@“%?E‘H&YF&’C% qunéF ‘F%%TéIEd
nal RST5 so that dischar
PRy eeﬁb% |? theoé’é’dﬁsvc?ﬂgrléb theTBSt %ﬂfl‘? al B
the no

% 2§ Sch uall% | ower ed_and

re%c'ir?és 8 Fok PEIEF IF’rPeE rﬂ%’%%mﬁﬁn&;} EhrdntBntiite T3
s L0e BOVEL AP, 0! LRGeS YPOR: ¢ AN, V35%r8" Becomes
active, and signal potential is set to a black level.
Further, in timing T5, the signel potential SIG is
changed from the black level to an active state, and
display becomes valid.

FIG. 6 is a timing chart of the above-described off
sequence. In timing Tl, the display data DATA and the
display command PCI from the set side fall to a low level.
Further, the reset signal RST3 falls to a low level in
timing T3, and thereafter the power supply voltage VDD
falls to a low level in timing T5. In synchronism with
this, within the panel, the signal voltage SIG is changed
from an active state to a black level, and a display
state is changed from a valid state to black display.
Further, in timing T3, the internal reset signal RSTS

falls, sc that discharging of the coupling capacitor

begins. Thereby the potential of the node VCOMO is
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FIG 7 is a circuit diagram show ng an enbodi nent of

a start circuit 52 having a standby node. In order to
facilitate understanding, parts correspondi ng to those
in the foregoing start circuit shown in FIG 4 are
identified by corresponding reference nuneral s. AS04p0026
system display having a standby node does not shut

of f power supply voltage VDD even when meking a
transition froman operational nbde to a standby

node. Accordingly, the start circuit 52 is controlled
by a st andbi/ signal STB as_ a substitute for the power
s@FpPyaYbD. Laweisd el Ferelerng Babodiitdntins RaRANY nTS -
FIG 4, the COMdriver 5 applies a common voltage
VEBNVPY B ReNEFIIGHD &hdéer ég@. PR B THREL Ve VP iR g5 1VDD2
has a coupling capacitor C for generating a
pPedeVErfi ALY FtHs&ffvol tage AV to adjust the |evel

of the conmon voltage relative to the  signal voltage.
The starf®i rlcdist 2591 pFel ehdafe® PEovdBdpfT ngfoodiment
capacitor C of the offset circuit 51 to the _offset
vt Bg8LATE aF TP e 0P PP s NG AR FP9Sonet QUi Yo
vgfl tage VDD2, and di scharges the colﬁ%l i ng.. capacitor
afest LAt et S ¥R g BAGES of T HERBNENY sGpplgse in
vohltage VDD2. As shown in.the figure, the COM 25
SORB062ESIR Yt H " (He BR8P it S1,2 3R the
start circyit 52 are mopynted on a common insulatin
SUBSEFATEST ok T RO BT P RS CATRCI THE P - arfy SyEten
v EE%RE? Egéiééeg“ﬁiéﬁéby mode does not shut off power

supply voltage VDD even when making a transition from an
operational mode to a standby mode. Accordingly, the
start circuit 52 is controlled by a standby signal STB as
a substitute for the power supply VDD.

As in the foregecing embodiment shown in FIG. 4, the
COM driver 5 applies a common vcoltage VCOM to the common
electrede. BAn offset circuit 51 has a coupling capacitor
Cl for generating a predetermined offset wvoltage AV to
adjust the level of the common voltage relative to the
signal voltage. The start circuit 52 pre-charges the
coupling capacitor Cl of the offset circuit 51 to the
offset voltage AV at a time of a rising edge of power
supply voltage VDD2, and discharges the coupling
capacitor Cl at a time of a falling edge of the power

supply voltage VDDPZ. As shown in the figure, the COM
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In addition to the above-described coupling capacitor
G, the offset circuit 51 includes a transistor

switch SW and the variable resistance R3 for voltage

| evel adjustnment. The resistance R3 is an external

part as with the coupling capacitor C. The S04P0026
transistor swwtch SW is forned on the insul ating
substrate 1. A common voltage VCOM that has been
subjected to an offset process and input fromthe
coupling capacitor C external to the insulating
substrate 1 is connected via internal wring to a COM
p&Fiysy, Swhikh PSfsInrdecedtt 81t handoibrPtagitectiregét 52
W thin the systemdisplay. The start circuit 52

i A udeSEBEi @Al @ IR é@&éﬁtl%% At Hi FRERPS1he
to whi.ch a standby signal STBis _jinput, an inverter
5P 1RAI ERPAR: TR é%lna"indr és&t"‘r%?}@h%\l reigtance RAput

an |nverter 513 to which an external reset sjgnal

RST3 is %pftﬂdl’%}oﬂAl‘ElB EP%@?VWCBT—EQ%HOPH%W er

515, a . buffer (BUF) 516, a. buffer_ 517, a |evel
srﬁaﬂaé"rltgﬁocéndt}i‘%eoﬁﬁﬁ?é: C?ﬁ&“%Fa?} Jcﬁ“fldiﬂets 52 Lrapehekor
incl.udes switches 4?\% and S\Ws fornmed_by a

t FiH T F%‘lt?%s‘f%? o"FrH ﬁda?FFﬁF\an?%eR%tféFt V@#Féa?t

5 des. a a| r resi stances. Rl and R2 connect ed
ol L APED e ey 108 HEThSWANE dthdr Bot GEERoBAT Part

D05 XS FhIC BRI, SuBBlL Yl Lade VB2 and. g pepatie.,

b%ﬁ”@lﬁ %ormed on the insulating substrate 1. A common
voltage VCOMI that has been subjected to an offset
process and input from the coupling capacitor Cl external
te the insulating substrate 1 is connected via internal
wiring to a COM pad 530, which is connected to the common
electrode within the system display.

The start circuit 52 includes logical circuits such
as a level shifter 511 to which a standby signal STB is
input, an inverter 512 to which an internal reset signal
RSTS is input, an inverter 513 to which an external reset
signal RST3 is input, a NAND element NAND 514, an
inverter 515, a buffer (BUF) 516, a buffer 517, a level
shifter 520 and the like. The start circuit 52 further
includes switches SW1l, SW2, SW3, and SW5 formed by a thin
film transistor. In addition, the start circuit 52

includes a pair of resistances R1 and R2 connected in
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resistances R1 and R2 is represented by a node A
Continuing referring to FIG 7, description will be
made of an on sequence and an off sequence of the
start circuit 52. In a first stage of the on sequence
in which a return fromthe standby node to the S04P0026
operational node is nade, the STB signal rises froma
lowto a high. Thereby the switches SW, SW2, SWB,
and SW are brought into a conducting state. The
power supply voltage VDD2 is divided by the series
resistances Rl and R2, so that a desired internediate
POISEIESaFitE eBEhi HetE AP tHeeRoAePPS 1L iTHg $ide power
internediate potential is equal to a required of fset
volUrRge XOltagpciPRhenshia BRESEEV8 2P SWYear SUPRLY
conductln% state, a _node VCOMO is at the sane
potBrieigg VS5¢- t He BRGAE AL cornemli Ih@tyEFRi e
ca acitor Cl is pre-_charged. Aratio between the

SIS TPBEPSt Bhced R arfd TRPTeFENERE Rich MoKist Pa
potentlal dlfference of the node A and t he node VCQVO

is AV. |1°% Eﬂﬁ%@h&?ﬁ?r§é86nﬁos?%ﬁe 'r 8§EFTIBF 4R &1L be
RST3 an RST5 rise. Thereby the COM driver 5 becones
adtadre oAt AR §%‘¥r‘ée‘tc?err€n R8 Ohft SHEETSAL Cispe 5§9\§t

and. SW} are brou into a non-conducting state.
RSt SEand the igi efe aGoeot Ol G EsRRES lrzwhlch

| & GRATRCATIE RO EPIA: KHGTAE iR P gugode 1s

t%&&%%“t%26s¥§réf§%§i rises from a low to a high. Thereby
the switches SW1l, SW2, SW3, and SW4 are brought into a
conducting state. The power supply voltage VDD2 is
divided by the series resistances Rl and R2, so that a
desired intermediate potential is obtained at the node A.
This intermediate potential is equal to a required offset
voltage AV. Since the switches SW3 and SW4 are in a
conducting state, a node VCOMO is at the same potential
as the node A, so that the coupling capacitor Cl is pre-
charged. A ratic between the series resistances Rl and R2
is set such that a potential difference of the néde A and
the node VCOMO is AV. In a subsequent second stage, reset
signals RST3 and RST5 rise. Thereby the COM driver 5
becomes active. At the same time, the switches SW1, SW2,
SW3, and SW4 are brought into a non-conducting state. On

the other hand, the switch SW5 is brought into a
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resi stance R3. Since the coupling capacitor Cl is
sufficiently charged with electric charge in the first
stage, the output of the COMdriver 5 is coupled to
output a potential resulting froma DC shift of the
out put of the COMdriver 5 by AV to a node VCOM .sd4e0026
vari able resistance R3 is set such that the potentia
of the node VCOM is shifted by exactly V. In a
subsequent third stage, a display start signal rises,
so that an image appears in the display area. An off
sequence for making a transition fromthe operationa
mfed6tineg Stalriby ThB8ethf | TDHexts wotadesdraberl.nqde a
first stage, the display command PCl from the set
SIVGOMRHRY s20Q 2 (FRETSRT iARYE HRSepPede Megirbhe
di spl.ay area._In a follow ng second stage, the reset
sFGﬁ&F%aﬁS?SR%ndSRS?G FE?ICoW%%?%bfaPﬁ§l§ﬂFt%hé§3SMA
and SW are brou into a conducting
stSéhfél%ﬁnPh% cRitasd fand, © ﬁ@tl;% Fratodghtrenfdrat
non- conducti n state. Thereby po current fl ows
t f69gh Fhe SRR t@&r el r%‘é%lfs"tdr?c&%@leﬂmé?eby
a q§§iredm$omer S V|n% fec% i S obtained. The
dEAFEH 5P HPRE H&&llﬁigi ﬁo%u%sffcr ae It BécBPr%s
|na e_at t he wher e ower_savin
%@P i § OB?%J% QP VﬁEe tH@ o8 %%i? §Rﬁgch&?e

uct, t.he serjies resi.stances

R1 d. R2
éf‘”‘?’l?h]ée%]o%"’}ncs%ﬁc?l §SpSEENtRER Vit ik Bogential of

the node VCOMI is shifted by exactly AV. In a subsequent
third stage, a display start signal rises, so that an
image appears in the display area.

An off sequence for making a transition from the
operational mode to the standby mode will next be
described. 1In a first stage, the display command PCI from
the set side falls, so that an image disappears from the
display area. In a feollowing second stage, the reset
signals RST3 and RST5 fall. Thereby the switches SWl, SW2,
SW3, and SW4 are brought into a conducting state. On the
other hand, the SW5 is brought intc a non-conducting
state. Thereby no current flows through the external
variable resistance R3, whereby a desired power saving
effect is obtained. The COM driver 5 within the
insulating substrate 1 becomes inactive at the same time,

whereby a power saving effect is obtained. Since the
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desired internedi ate potential at the node A At this
time, since the SWI is in a conducting state, the node
VCOM is at a G\ND |l evel. Thereby the coupling
capacitor C is discharged. Finally, in a third
stage, the STB signal falls to bring the sw tches04r0026
SWL, SW2, SWB, and SWI into a non-conducting state.
Thereby the series resistances RlL and R2 are
di sconnected fromthe positive side power supply
vol tage VDD2 and the negative side power supply
vol tage VSS2 so as to prevent a flow of an
uﬁﬁlééé%ar SVEATEMTZ TREFEFEr ethe ded e YSEWeItaB e niyl
effect is obtained. FIG 8 is_a timng chart of the on
é‘tﬁ’ﬁleﬁ@ec@fw?ﬁé the goweai FERPLY HBRFRE e VODAndBYO 2
node., Wien a return is nmade fromthe standby nnde to
tﬁ@séﬁgga%PEF%WEQﬁﬁi? Pﬁt€ﬁ§1a6naEeEﬁﬁﬂﬂﬂ§e the & ‘Ha%y
nal STB fron1the set .side rises, intimng Ti.
TSy h&r fante tHE pfowdr §uﬁBP9“C%‘Pq a‘?gtét\‘?DDtP§ notle
n&g@%&lned at_a hl%§g‘ vel fro t |nn|ng The,
sitgndf %&ﬁNQ €li-n Then e 5ﬁ plﬂ?%p?%8@9ﬁ59¥
DATA.and.the dis _ t sjgnal PCI becone actjve
i o ﬁaeﬁL%ueﬂgea IR FESH 0 AT 1% he
pane nternal. power su ges_.VDD2 _an
v§§£n3%e?a%hv5? & tr ﬁag%ﬁeﬂf: o2/ e pBid oS4
%9 S04P0026 q§ standgg naIb % char |ng of
3 Colpl PR THPHET S & ?ﬁ? ﬁbt?ﬁthf BF the

n%%%lsgélgesegi and RZ are disconnected from the positive

side power supply voltage VDDB2 and the negative side
power supply voltage VSS2 so as to prevent a flow of an
unnecessary current. Therefore a desired power saving
effect is obtained.

FIG. 8 is a timing chart of the on sequence cof the
start circuit having the standby mocde. When a return is
made from the standby mode to the operational mode in the
on sequence, the standby signal STB from the set side
rises in timing T1l. On the other hand, the power supply
voltage VDD is maintained at a high level from the
beginning. The reset signal RST rises in timing T3, and
display data DATA and the display start signal PCI become
active in timing T5. In correspondence with this, within
the panel, the internal power supply woltages VDDZ and

VS52 are activated in timing Tl. Further, in response to
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torise to a predeterm ned offset potential. Wen the
potential of the node VCOMC becones the predeterm ned

of fset potential in timng T3, the internal reset

signal RSTS rises to activate the COMdri ver

Further, in timng T5, signal potential SIG becos®sr0026
active, and display becones valid. FIG 9 represents
the of f sequence of the start circuit having the
standby node. When a transition is nade fromthe
operational node to the standby node, this off

sequence is perforned. Unlike the off sequence at a

tithe §f28AbY t $HEPf STFoweharehed Wb the wwumlanaed,
while the standby signal STB falls froma high | evel
t GaRACHRPT| BeBInTm A ﬁ&e%laise%r@q iNfAdeg VESMOt hegins
reset signal RST falls in timng In response to
t % rigpsERaf gﬁ’?@jetcﬁrﬁlﬁédceﬁ'ﬁ??%gp%%atlor Wremi e
t he panel ins, and the potential of the node YCOMO
i PATERELEY ?g ¢ dipdeeVEPMO Prgemes i He m&qeessmrm??
ggfscrlbed apove, the present invention prOV|des
stdrteLi PRLFRLF Y %ﬂuqfﬁﬁygcﬂargF?% %P?ﬁﬁﬂﬂl ﬁ&set Signal
ca tor at a ti urning.on
ﬁ%\:réb§168§s1[%laec’ilo"at§u6 FeBot P egetr1 | EREFDaRd theriming
lbﬁf and i us, achi e 30, S04P0026 _ hi g
i fy3nf B‘é‘i?%ﬁﬁ PG HSCQIP%?ta%?JrVC% ta“F’o%lSaEJFEkl y

char th oupling capacitor for a common voltage
e§%ﬂﬁg JE'Eja.gtima of turning on power is

FIG. 9 represents the off sequence of the start
circuit having the standby mode. When a transition is
made from the operational mode to the standby mode, this
off seguence is performed. Unlike the off sequence at a
time of shutting off power, the VDD is maintained, while
the standby signal STB fallé from a high level to a low
level in timing T5. Before timing T5, the reset signal
RST falls in timing T3. In response to this, discharging
of the coupling capacitor within the panel begins, and

the potential of the node VCOMO is lowered to a low level.

Industrial Applicability

4s described above, the present invention provides
a start circuit for quickly charging a coupling capacitor
at a time of turning on power. It is thereby possible to

suppress image flicker and the like, and thus achieve
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i ncluded on an insulating substrate, whereby set size
and cost can be reduced. Also in a display system
having a standby node, a start circuit for quickly
chargi ng and discharging a coupling capacitor for a
conmon voltage DC shift according to change in as04rP0026
standby signal is provided, whereby occurrence of
flicker and the like can be reduced. |In addition, by
nmounting such a start circuit on an insulating
substrate, size and cost of a set having a | ower
power consunpti on node can be reduced. 31 S04P0026
ClhAiaMs iPagR drablay- dévi perhsedlals N6 SpREY phFeuids for
an el ectronic device, operating according to display
d& 4 CRAHd CPBRBI S U B RgecaRppt i F0om §O8MER of
t he electron%c devi ce proper, and forned by a pane
i YSWieSR DS ahiht AF & d3™engfatperiphetuPiercdst part
for driviing the, display area are integrally formed in
A TPEGF AP B P THIA T AR PASER BE1 RN Pates eg) B
di spl.ay device .characterized in that: said display
af@%ttgﬁBrPgeﬁeiﬁgﬁé; e%gﬁ?rﬁﬂé% d gSYSERM NI GF
a matrix, a_ conmmon_ el ect.rode osed to the pixe
IR B BOE G a G GORET COT nRE BT R TEEdREqend
b%hy%%% tg% pi xel gyectrodes.gnd %he common 1
el BT 64E4nd SR AT SHPECHAPT EOhpR | BEon voltage DC
shift according to change in a standby signal is provided,
whereby occurrence of flicker and the like can be reduced.
In addition, by mounting such a start circuit on an
insulating substrate, size and cost of a set having a

lower power consumption mode can be reduced.
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a driver for witing a signal voltage to a side of
the pixel electrodes according to the display data, a
common driver for applying a common voltage to a side
of the conmmon el ectrode, an offset circuit having a
coupling capacitor for generating a predeterm neglo4ap0026
of fset voltage to adjust |evel of the commobn voltage
with respect to the signal voltage, and a start
circuit for pre-charging the coupling 32 S04P0026
capacitor of the offset circuit to an offset voltage
at a tine of a rising edge of the power supply
vol t age, and discharging thel¥dupl i ng capacitor at a
time of falling ge of the power supply voltage.
2. The dlrsprﬁaylla@\lfﬁze A6 @9 a15fed asnacfafpddy part of an
characterlzed in that: the display area and the
&LeSHEPRE CcHR LT pﬁ%ﬁe(ratflé‘ﬁ BFFOT A9 He diisplay dpréa
|n sai d panel conprise thin filmtransistors forned
off"8 EGHRBNSTARY afG g Suls¥PPated BYPrR isdélst Péafhe
pr cess; and sajd common driver, said offset circuit
eShFrigy ﬁ?Yl%‘? RARRSEar 8P ADERTBRE Y th@3E6rmsR Which
|ns§%gt|n substrate exqeg for the coup Iln% o
PPORY BTSTHE Ui % Ry PAEY P eCREC Y ailtfdd itR¥c PR Hing
arac terized in that:
the 1sp ay area are 1ntegrally formed in an integrated
mannex on an insulating substrate, said display device

characterized in that:

said display area comprises pixel electrodes
arranged in a form of a matrix, a common electrode
opposed to the pixel electrodes, and an electrooptic
material retained between the pixel electrodes and the
common electrode; and

said circuit part comprises;

a driver for writing a signal voltage to a side of
the pixzel electrodes according to the display data,

a common driver for applying a common voltage to a
side of the common electrode,

an coffset circuit having a coupling capacitor for
generating a predetermined offset voltage to adjust level
of the common voltage with respect to the signal voltage,
and

a start circuit for pre-charging the coupling

32



said start circuit operates only at the tinme of the

ri sing edge of the power supply voltage and at the

time of the falling edge of the power supply voltage,
and is in a non-operational state during other tines.
4. A display device used as a display part of an S04pP0026
el ectroni c device capable of switching between a

normal power consunption state and a | ow power
consunption state, operating according to display

data and power supply voltage supplied froma side of
the el ectronic device 33 S04P0026 proper, and forned
byakasaker Ph W Gffsedi sprayihred ahdLtEefevcphagal at a
circuit part for driving the display area are

i tt8Gr &1 § FHPRA 999%anTi fhegPared ThRRer vodtage, and

i nsul ati ng substrate, said display device .
cKHSEERERI RS (FRURILRIs srR2pARRT Tak ddiecRibat hebhing
an operational node and a standby node according to

t FEISWCE cAPRP ISR HEESi e VOoF28Re el ectronic devi ce
proper bgetween the npormal power consunption state and
the | ow 0m€§e08ﬁ§% ﬂ%ﬁ”§?ﬁ@€;cﬂﬁlFﬁ% Yhetimbia

node, the panel, operates while supplied with the

pé&@Fa§555$§e€oF?dg@“fron1the side of the electronic

devi ce proper., and nmakes a. desired .display . by driving

the di sp‘fké%; ‘%1’5@3;ayi AT ERe?RE aﬁ%f%ﬁé’@,‘erﬁﬁe_‘:bf&%‘é}t Rt

ST REGORLT e RS QL3 ORPLOR DS i 8 EOE
film transistors formed on a common insulating substrate
by an identical process; and

said common driver, said offset circuit, and said
start circuit are mounted on the common insulating
substrate except for the coupling capacitor.

3. The display device as claimed in claim 1,
characterized in that:

said start circuit operates only at the time of the
rising edge of the power supply voltage and at the time
of the falling edge of the power supply voltage, and is
in a non-operational state during other times.

4. A display device used as a display part of an
electronic device capable of switching between a normal
power consumption state and a low power consumption state,
operating according to display data and power supply

voltage supplied from a side of the electronic device
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i nactivating the circuit part to reduce power
consunption of the panel while the panel remains in a
state of being supplied with the power supply voltage
fromthe side of the electronic device proper; said

di spl ay area conprises pixel electrodes arrangedsbt4p@i2e6
formof a matrix, a comon el ectrode opposed to the

pi xel el ectrodes, and an el ectrooptic materi al

retai ned between the pixel electrodes and the conmmon

el ectrode; and 34 S04P0026 said circuit part

conprises; a driver for witing a signal voltage to a
SIRFOPSE: BRE PP5dd dived Pofes aRcHrifhg B sPRavdrspiagnd
data supplied fromthe side of the el ectronic device
prlo P& TPACER B T v @ o L CApBr YT HRP £ o sk leyl page

to a side of the conmgn el ectrode, an offset circuit
h&FAeng&B8HHY P Tshdi™t 67 £BFekRit Aamgracn an
pr.edeterm ned offset voltage to_adjust |level of the
cdﬁﬁﬁﬁaGbP?a@%b§ﬁ¥q$‘Pe§ﬁé9tdfﬁp%ﬁ% eGita cheresgerized
and a.start circuit for pre-charging the coupling
capadiP@sf of the offset circuit to an offset vol tage

in advance when.a return is nmade fromthe standb

mode to STHE R556rtatronal* hol e Wit S ARPER hiCR ¢k mode

couplin capaci t or when transition js de fromthe
0 é&gﬁigﬁﬁngy moég accord%ng to the switcﬂy%g of the side

of the electronic device proper between the normal power
consumption state and the low power consumption state;

in the operational mode, the panel operates while
supplied with the power supply voltage from the side of
the electronic device proper, and makes a desired display
by driving the display area;

in the standby mode, the panel has standby control
means for stopping the driving of the display area and
inactivating the circuit part to reduce power consumption
of the panel while the panel remains in a state of being
supplied with the power supply voltage from the side of
the electronic device proper;

said display area comprises pixel electrodes
arranged in a form of a matrix, a common electrode
opposed to the pixel electrodes, and an electrooptic
material retained between the pixel electrodes and the

common electrode; and

34



node to the standby node. 5. A display device as
claimed in claim4, characterized in that: the

di spl ay area and the peripheral circuit part for
driving the display area in said panel conprise thin
filmtransistors formed on a conmon insulating S04P0026
substrate by an identical process; and said conmon
driver, said offset circuit, and said start circuit
are nmounted on the comon insulating 35 S04P0026
substrate except for the coupling capacitor. 6. The

di spl ay device as clained in claim4, characterized

i n that:S3H FISAT BPFEUFP™RpETSties only when t he
return is nmade fromthe standby node to the ,

oper at i ohalritde ToFd "IwheRd t hes 1T s MO SRIB s et es ¥ AE
tgﬁlo eratiopal node to the stanqu nmode, and is in a
n 90%%?5 i BhaFtEedt® 2SRIFPARI ot Retlt i HePlagpdata

supplied from the side of the electronic device proper,

a common driver for applying a common voltage to a
side of the common electrode,

an offset circuit having a coupling capacitor for
generating a predetermined offset voltage to adjust level
of the common voltage with respect to the signal voltage,
and

a start circuit for pre-charging the coupling
capacitor of the offset circuit to an offset voltage in
advance when a return is made from the standby mode to
the operational mode, and discharging the coupling
capacitor when a transition is made from the operational
mode to the standby mode.

5. A display device as claimed in claim 4,
characterized in that:

the display area and the peripheral circuit part
for driving the display area in said panel comprise thin
film transistors formed on a common insulating substrate
by an identical process; and

salid common driver, said offset circuit, and said

start circuit are mounted on the common insulating
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S04P0026

substrate except for the coupling capacitor.

6. The display device as claimed in claim 4,
characterized in that:

said start circuit operates only when the return is
made from the standby mode to the operational mode and
when the transition is made from the operational mode to
the standby mode, and is in a non-operational state

during other times.
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