DESCRI PTI ON DI SPLAY DEVI CE Techni cal Field The
present invention relates to a display device having
a pixel electrode and a common el ectrode opposed to
the pi xel electrode, and particularly to an inproved
technique for a periphery of a circuit for generating
an alternating-current comon voltage to be applied
to the comon el ectrode. Background Art Flat type

di spl ay devices typified by conventional active
matrix liquid crystal panels are often used as a

di splay part for an el egct ' evice. An active
matri x type display 6%%%%&§E§P§tes according to
di spl ay data and power supply voltage supplied froma
side of an electronic device proper, and generally has

q38§g-9ab£§§kEsysten1display configuration in which a
iSIOlAay area and a peripheral circuit part for

driving the display area are integrally forned in an
i ntegrated manner on an insulating substrate. In this

©apfi cLhepdispl ay area includes pixel electrodes
arranged in a formof a matrix, 1 a conmon el ectrode

opposed,d Q. Lhe,pi xghe 8! 85 nRdessand ,an @4%3}(3 rRQALIC

material such as a lrquid crystal or The
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to the pixel electrode, and particularly to an improved
technique for a periphery of a circuit for generating an
alternating-current common voltage to be applied to the

common electrode.

Background Art

Flat type display devices typified by conventional
active matrix liquid crystal panels are often used as a
display part for an electronic device. An 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 integ}gted manner on an
insulating substrate. In this casé, the display area

includes pixel electrodes arranged in a form of a matrix,
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el ectrode. On the other hand, the peripheral circuit
part surrounding the display area includes a driver
for witing a signal voltage to the pixel electrode
side according to display data, and a conmon driver
for applying a common voltage to the comon el ectrode
side. A display device having such a constitution is
di scl osed in Japanese Patent Lai d-QOpen No.

2000- 193941. Wen a liquid crystal is used as
electrooptic material, alternating-current driving is
generally enployed to prevent degradation of the
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to the Elxel el ectrode side is inverted in polarity
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ul aving a coupfing capacitor for generating

display device having such a constitution is disclosed in
Japanese Fatent Laid-Open No. 2000-153941.

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 tc the pixel
electrode side is inverted in polarity in each
predetermined cycle, and correspondingly the common
voltage is also inverted. Thus, a conventional commeon
driver generates and inverts the common voltage in a
predetermined cycle. The liquid crystal material and an
active element such as a thin film transistor or the like
for driving the ligquid crystal material have asymmetry
with respect to polarity. TherefQFe, when center
potentials of the signal voltage and the common voltage

exactly coincide with each other, the asymmetry becomes




a predeterm ned offset voltage to adjust the |evel of
the comon voltage with respect to the signal voltage
is attached to the conventional display device in
addition to the common driver. By setting the offset
voltage so as to cancel the asymmetry with respect to
polarity of the liquid crystal material and the
active elenent, the imge 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 predeterm ned of f set
apphRrage. wWHermdse dehapgrhgonfsudte asoapl itnggeapaett or
is conpleted, the predeterm ned offset voltage is
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liquid crystal material and the active element, the image
burn and flicker can be prevented.

When power to the display device is turned on, the
coupling capacitor included in the coffset circuit needs
tc be charged to a predetermined offset voltage. When the
charging of the coupling capacitor is completed, the
predetermined offset veoltage is added to the common
voltage output 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 cf 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 guickly
charging the coupling capacitor at the time of turhing on
the power is conventionally used. This start circuit is

also used to dischHarge the coupling capaciteor at a time




is realized by a driving systemexternal to the

di splay device having the system di spl ay
configuration. In this case, there are problens of
increase in the nunber of parts and increase in scale
of the driving system external to the display device.
Di scl osure of Invention In view of the above probl ens
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
%ysten1d|splay confl%uration. The foll owi ng neans are

sBiUt o M Tdv éPEnBe %feot There is provided a

di spl d d t

el et eﬁegfve'aESFﬁéeC%%%ﬁ%ﬁ%@RaéﬁaF r%ﬂggﬁlbla%.@,}ﬂlagf dat a
Lt d

%ﬁé%?f?%ﬁf%ds apel@i%sy—’%%%%g?f by %%r%eag%‘yga%boarﬁe et

i re llzecglb%fo a{‘r%g agdstaenpe pher CUI# £a_|_rt

For %r VI hg I Spray area are |n egra offmed i n
t { | bstr at th

dgvsp*egs%zi e%e”%ﬁz%rgf@rs?ﬂ; 9. Ty

CQESa Jc}?é%l %ﬁ‘éghi"“gl SELQARS QT Eﬁ”gﬁ L?Rhgelf Orfm of

matri x, el ectTode oppose pi Xe

gk@‘étér&ﬁjt%h cr%%geagn ?&ﬁ’é r pcth'e 'ir%%a%%o@én?' ned

et ween e pli xel ectrodes an

eg{ggﬂépqgjt@ggdggslg¥r@é@§mp@rt |ncludes a driver for
witing a signal age to a side

Disclosure of Inventiocn

In view of the above problems of the conventional
technigues, 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 fellowing means are used to achieve the object. There
is provided a display device used as a display part of an
electronic device, operating according to display data
and power supply voltage supplied from a side of the
electrenic device proper, and formed by a panel 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 substfate{_the display device
characterized in that: the display area includes pixzel

electrodes arranged in a form of a matrix, a common




of the pixel electrodes according to the display data,
a comon driver for applying a conmon voltage to a
side of the common el ectrode, an offset circuit
havi ng a coupling capacitor for generating a
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 time of a rising edge of the power supply
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and at the tine o 't ng edge of "the power
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ectroni c. devi ce capable of swtching between a
tBOLATh s POMBIe 1ICQRSUARL EOnGt At t3RE @ith 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 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 circuit are mounted on
the common insulating substrate except for thé coupling
capacitor. Preferably, the start circuit operates only at
the time of the rising edge of thg_power supply voltage

and at the time of the falling edge of the power supply

voltage, and is in.a non-operatiocnal state during other
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| 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 circuit
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 sw tch between an operational node and
a standby node according to the switching of the side
of the electronic device proper between the nornal
tpoaer consunption state and the |ow power consunption
state; in the operational node, the panel operates
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side of the electronic device proper, and nmakes a
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ar§C£o§x§%iv1ng %He display area are integrally formed
in an integrated manner on an insulating substrate, the.
display device characterized in that: the panel can
switch between an coperational mode and a standby mode
according te 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 voltage

from the side of the electronic device proper; 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

applying a coomon voltage to a side of the comon

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

for_pre-charging the coupling capacitor of _the offset
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romthne operatlona , and is
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circuit having a coupling capaciter for generating a
predetermined offset voltage to adjust level of the
common voltage with respect to the signal veoltage, and a
start circuit for pre-charging the coupling capacitor of
the offset circult 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 operaticnal 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 ldentical process, and
the common driver, the offset cirppit, and the start
circuit are mounted on the common insulating substrate

except for the coupling capacitor.. Preferably, the start




ot her tinmes. 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
desired offset potential at the tinme of turning on
power is included within the |I|iquid 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
include thin filmtransistors formed on a common
Ci-RSE! At PRAF aH@Fs PRAY eVBST a9 deftir@al spledessromtde
common driver, the offset circuit, and the start
SERRERY tmog5eton G RgOPRTE PR Eifide paft whre ¥ med with
thin film_ transistors and the like_in an integrated
CRBRRET L Fh th&adgohhoh FRE BRI c8apsPPdeetexie®ht for
t he co%ﬁéing capacitor. Dependin% on_circunstances, a
SEGRYURM K &P ESpabl 2 BT SHTEHTRG2bet hokh Ml
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°tHFE THYE - when a return is made fromthe standby
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of the display device to a desired offset potential at
the time of turning on poewer is included within the
liquid crystal display device. That 1s, 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 integratéd manner on the
common insulating substrate except for the coupling
capacitor. Depending on circumstances, a system display
capable of switéhing between a normal operation mode and
“a standby mode is used. Also in Fhis case, when a return

is made from the standby mode to the operation mode, the

coupling capaciteor “for shifting the common voltage needs




configuration of a display device according to the
present invention; FIGS. 2A and 2B are timng charts
showi ng an on sequence and an of f sequence of the

di splay device; FIGS. 3A and 3B are tinmng charts
showi ng an on sequence and an off sequence of the

di spl ay device having a standby node; FIG 4 is a
circuit diagram showi ng an enbodi nrent of a start
circuit included in the display device showmn in FIG
1; FIG 5 is atimng chart of an on sequence of the
start circuit shown in FIG 4, 6 is atimng

ton &Pt CBRT G- d’f‘fl‘%‘éﬁuen@ée Gttatfe Cl§FHFF EPF cthts %Jdﬂmse
in Fg 4: %é g ult di agram show ng an
EMpBdrhehit “’b‘f “a? érPtt PrétfRiTedtiy6r a standby
node; FIG 8 is a timng chart of an on sequence of
the start circuit shown in FIG 7; and FIG 9 is a
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present invention;

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

FIGS. 3A and 3B are timing charts showing an on
sequence and an off sequence cof 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 seguence 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 ofran on sequence of the
start circuit shown in FIG. 7; and

FIG. 9 is & -timing chart of an off sequence of the




configuration of a display device according to the
present invention. As shown in the figure, the display
device 0 is formed in an integrated nanner on an
insul ating substrate-1 fornmed of glass or the like. A
display area 2 is forned at a center of the insulating
substrate 1, and a peripheral circuit unit is forned
integrally with the display area 2 so as to surround
the display area 2. A connection termnal is forned
on a top side of the rectangular insulating substrate
_ %. Ehe. coqﬂegfion.teg 'na% Is connected to a side of
&t - efecttonit dévitte g¢bper (a set side) via a
flexible printed cable (FPC) 11. The FPC 11 is a flat
cable of a single-layer structure in which a
Lural ity-of wWwres are ., aryr i,n.a plane. The
Bglsgp@%?/é aj?roera d%ﬁrﬁgémg it r%rieag%ﬁ?delngt&rogti on in which
gate Ipes ;G b0 G i rOus ARd;3Lanalohines S to Sn
in colums are arranged "'so as to intersect each other.
nérBiKebeds JOIRAaboaN; A AL SECHIN OLeBREAG3LE dilde
G 10 and each S|gna? ltne S. In the present
aeaRodl ientyy ceagh; s pi X8l odih qigggﬁmashbmcyg ETteRl1
el enment LC, an auxiliary capacitance , and a thin
cbhE ML F ARt 2TETspThe add Al dLoystial, ebepgat LC
i ncl udes a pixel electrode, a conmon electrode (COM
pPRpesedi drdihieni xgl £lS8et nedene anduse] | A diiGpystal
(el ectrooptic material) retained .
device 0 is formed in an integrated manner on an

insulating substrate.l 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 with the display area 2 sc 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 11 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 Gl to Gm in rows:and signal lines 81 to
Sn in columns are arranged so as té intersect each other.

A pixel is formed-at an intersection of each gate line G
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bet ween the pixel electrode and the comon el ectrode.
The TFT has a gate el ectrode connected to a gate |ine

G a source electrode connected to a signal line S,
and a drain electrode connected to the pixe
el ectrode.of the Iliquid crystal elenment LC. The

auxiliary capacitance CS is connected between the
drain electrode of the TFT and an auxiliary

capaci tance |line. The TFT conducts in response to a
sel ection pul se supplied fromthe gate line G and

it [ I, .vol lied f t [ I li
LSS harh rel beos puonl Led Lrom e sl e
tal I t .LC. .Th i]i it .
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periodically rn synchronismwth the signal voltage.
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swi t chi ng- fiV|ng the liquid crystal elenent LC are
TESYREBLL | fatl (N ee3BEEl cooniA A ity o Fhekel ohe, gvhen
source elecirode connected tc a signal line S, and a
drain electrode cecnnected to the pixel electrode.pf the
liguid crystal element LC. The auxiliary capacitance CS
is connected between the drain electrode of the TFT and
an auxiliary capacitance line. The TFT conducts in
response to a selection pulse supplied from the gate line
G, and writes a signal vcltage supplied from the signal
line S to the pixel electrode of the corresponding liquid
crystal element LC. The auxiliary capacitance CS retains
the signal voltage during a period of one frame or one
field.

The liguid crystal element LC is generally driven
by an alternating current. That is, the signal voltage
written to the liquid crystal elepent LC via the signal

line S is inverted in polarity periodically. A common

voltage VCOM applied to the common electrode COM of the
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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 i mage degradation such as an inage burn. As a
measure against this, the common voltage VCOMi s
offset by a predeterm ned voltage anount with respect
to the signal voltage to cancel out the asymretry
with respect to polarity. Incidentally, the auxiliary
capaci tance CS also needs to be operated by an
alternating current in_ synchronismwth the

Lappéfnat Y Hepl et tdEF vReRADit e ke 1PW&EFGdc¥9stal
element LC. Therefore, a voltage inverted in polarity
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unit. is formed in _an, . integrated manner at_four sides,
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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 out the asymmetry with respect to
polarity. Incidentally, the auxiliary capacitance CS8 also
needs to be operated by an alternating current in
synchronism with the alternating-current driving of the
liquid crystal element LC. Therefore, a voltage inverted
in polarity in predetermined cycles also needs to be
applied to the common auxiliary capacitance line
connecfed 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 r;ght side surrounding
the above-described display area 2. In the present

embodiment, the peripheral circuit unit includes for
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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 driver
for generating signal voltage |evels used for
conplete white display and conplete black display
separately fromthe signal voltage nay be

i ncorporated. The vertical driver 3 is connected to

the gate Ilines G to Gnto supply a selection pul se
on a_line- se u%ntial bagis. The horiioHtaI driver 4
SEETPLF R d By S p A VEF An PPEr PR aRd 8T oferd COM

BRIEE o7 el GFITRE &1 ghalC/Tq R eFIEE & 1 oS liply a
B b eliory” Rer Gt of Lo HE e GndP o0 oT b
EPSherd T Tl serERaRYer s o RO SradoRrtB) 1 ne
SRR i PReevEEn T bapsBhP LEE SR, (e
TRTERY G ARIOERSIER: L PO Do Ay P PL AL B oM
adhagt £4 )araal%pﬂfatt@cQggowiﬁg%wecocws%wg&c&i dhe:of fisgt

circuit adjusts an offset Tevel for the common

dY8hi AP HeNGS aled By 181 £0MDN 1 KL Sunddiee SEANS
circurt (COM starter) charges

circuit is omitted. For example, a driver for generating
signal voltage levels used for complete white display and
complete black display separately from the signal voltage

may be incorpcrated.

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 is connected to both ends of each of the signal
lines S1 to Sn to supply a prédetermined signal voltage
from both ends simultanecusly. Incidentally, the signal
voltage corresponds to display data {image information)
transmitted from the set side via the FPC 11.

The common driver (COM driyer) 5 applies the common
voltage VCOM inverted in polarity periodically to the

common electrode temmon 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 conmmon to each auxiliary capacitance CS. The
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

di spl device 0). . T DC_c. 7 i d
AP Re L af 1§10 “HoRvBFaF bri b1 odH 75HaE! poter
| t ..On t h , the DC
HiRbeFeoPo TN CCSaiPF SConvl: G aR bl Ch HRparTUE S

a3 %%fggwe{ Séjlppé% Yokt age, VS, e d rertace 8, g
includrng The LIS recerves controt - signars such asa

Shask akg{;{;e 5 A %yggg{%né zing. S 9Ndby <801 JRIE.Sl %%'

and the supp romthe set side via the

thi- oEEFeJc ?é’ﬂcflfih! et L4 eSJS"ffét?ﬁﬁgﬁ nglhg pahB¢ to

control signals (ext ernal contr sent rom

qttﬁ%k§9lt sBide tlt}% Qepet ale; SONL £ ol L Si GRS QEEEQ?%?\'JCOM.

control signals) conformng to specifications

Thel €Y1 br 1de ORETAII1QB Wit Obﬂt&%@ SHSRIAY. 88y Ehvedfed he
present specification, when the external tontrol

%l gBaksi ppedh Qe Rexdhf ey enidatadiddcomitbecbihes Nl
control signals, a nunber ( for an external control
eSicgnNahxanth &, MY tance CS.

The DC/DC converter 7 converts a primary power
supply voltage 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 wvoltage VDD.
On the other hand, the DC/DC converter 7a is used for
conversion of a negative side power supply voltage VSS.

The interface 8 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 contrel signals (external conFrol signals) sent from

the set side to generate control signals {intérnal

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 8 including the L/S to generate for exanple
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

h t al t th
opRERkTeh whe oy e geéﬁplea‘%{%%gﬂgeat o?%'héﬁ% | %{ﬁ“s”ae'ratfist al
el enent LC acce d|n ma tlon

s Fsrln% b oS Me' GesafBOr L eV| cslaf%% PReAS G
I
Egegé% é%élero% %Hartg%gr?%e Sé& S delgE? nt&gA

e disp ay device srde

nEEBE?S?ﬁ‘ S%%[‘Gsz%” %%%Hgggecoﬂﬁl 28 JreRr %%8”% Snab o f

sequence. B represent™ a normal case

\é,he%gr 111‘9{1%;& 10 o3 5:‘85]‘3&1&95[11; &rfb%r 22+ 3LROGDY

nnde di splay side Iis supplied wth a naster

I Qmﬂngrl n g YNC, a
f&é???é 15 synchﬁ%%?%?kaﬁgl%Eﬁﬁﬂ%%gﬁ%a%glgg#%ﬁg%ata
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a power  Supply voltage VDD fromthe set side

aﬁ@ceﬁgl£§héﬂ%éﬂ¥%1m@r%ﬁ@h&ln%é@@:ﬁ&ﬁﬂ%ﬂee§ntéff£@§ @n
sequence (A) f

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 analcog 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 according to
image information supplied from the side of the
electronic device proper.

FIGS. 2A and 2B are timing charts of sequences of
contreol of the display device side by the set side. FIG.
2A represents an on sequence.  FIG. 2B represents an off
sequence., FIGS. 2A and 2B represent a nofmal case where
there is no sequence contrel for g_standby mode. The

display side is supplied with a master clock MCK, a

heorizontal synchromnizing 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. Then,
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

VREEPER & %%n%ﬁi?géthi?%%?@%e‘%ﬁl‘f’rﬁgﬁ?ir?‘;?938{f
gl R R S S T R R A

Lepdy | QY+ d &pPESSRIEHO & tdiR St nfheor t
Ss?‘én& RStI'a%‘lfs c]:Dhanged flrlomsa hilgh tao grdllgév t€8 rglzget

paBdb Pl RN g St @nebst herfivielich abghbice diSp! Ay
After passage of a tinme toff2, supply of the MCK, the

sERYNG g afvk thepYSYNGi is shuthofder andef i pak! ¥phhe MOD

falls. Thereby the VDD beconmes a ground potential or a

flilkeal | g pateantinal ekl Goae 3dsantl 3BAkBet VBYRE Shasts
of an on sequence 16 and an off sequence in which a

astandby nrede bssuses.of m tAhderoha, f agel idadt€ signal
under st andi ng, parts corresponding to those of the

ROTdi fatlyarafe s egvanael anded he rorgh nar ynatfalseqguense
shown in FIGS. 2A and 2B are identified by

circuit part of the display. Then, after passage of a
time ton2Z2, 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 cff 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 a 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 i1s 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 seguence
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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. 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 froma lowto a high,
so that the display returns fromthe standby node to

S e b e R kN St Ariabya MO SoNES bigete A
Bbsefa dTog Sk e matas ES‘?%&C?]‘éfgfpé’sas% e BFEEP PR dhfL
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H&%@”ﬁno PATA hecames,active, and, eng Ls Changed
ﬁe %I %

ereby an rnmage appears in | ay
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beco I nact ter passage of ati ITE

sﬁj?gchéd &é@&&%d f HOMh2 h%%d‘! Q:o%g \H'&égnr gts.’f?tt,e tihed

Internal 17 CIrCUIt 0 I splay. ter passage of a
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| ow, the display side nakes a
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 tc the operational mode. In
synchronism with the rising of the STB, an MCK, an ESYNC,
and a VSYNC become active. However, a VDD is supplied at
all times irrespective of the STB. After passagé of a
time tonl, an RST is 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 circuit
systemof the display side is inactivated according
to the STB while the VDD i's naintained in an active
state. The signal STB used for standby node contro
can be a control'signal I nput i ndependently from the
set s wn.in the figures gan be ene ted
CEﬁCPh Fhan BT pr draet R SoREnat d?sﬁ% de of
external nal I|ed fron1th

tﬁ grl%éaﬁglce %Fﬁg ?nﬁJlLJ nat® & rélit 8 %#gpﬂERF
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e mastéer <¢loc
th
°§§EEF €#§¢0n1f%%g@set gg%gﬁg%gq%¥§§g§d%”g%ﬁ$§%e%c ive
I
Al MR Phe AR e e s et
O}(SM‘}E 0ot hedd, k%h@@DDfié(%jaﬂta@neQ 'teé{eﬂ:o&%:“)
level) in the exanple shown in 18 the figure,

%% '\gv&i%ﬁ MeKa 18 he; sypchranidHRgn %hgnekéné-@f'\& and

and e like may be fixed at 'a VDD | evel

tBENBL£A8HS moHe 1di sRhay device, which nmakes a
transition to the

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 sequence, 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 certaln potential. While the mgster clock MCK, the
synchronizing signals HSYNC and VS?NC and the like are

fixed at a low lewvel (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 with the power supply
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
trh%srt%qa'?ﬁ Eotlrlé]%&r%ellj EQLOQL It![&@, S.:frkﬁe %?n hr%nlié 'gg
circuit alagran1s owi ng a concrete exanple o6t
SOALNGURITHON AL JARCOBLECLLT [ tnRNdl Bexellalls

circuit attached to the COM dri ver shown in F

vDY S 6abogi "B Yses.sa normal start circuit that is
not ready for the standby node. As shown in the

figurerne thepablsabyeés CUiti L @ st BeeSLAL L+ £ G tene
52 are laid out wth the common driver (COMdriver) 5

stlnAbGeRbes - in TheeBNbdEbVeRe S SENGS; A4t tReCONERALY
voltage VCOM inverted in polarity according to a

siigadet ers) neds pAfEnABvC csh8fdl md R tforaRtepbPHY node
VCOMO. I n the present enbodi nent, the periodic signa

drRRidgf bnesna dirspraypere@dand henLMVES gk ¥BE SitSuit
logically reset by an internal reset signal RST5. The
pafrf:set eédwed tpdk1h@swar cotpd e icapadiitier ikl a §0ite
generating a predeterm ned offset voltage 4V to
of being supplied with the power supply voltage VDD from
the side of the electronic device proper. Tﬁis standby
contrel means is distributed in blocks of the circuit
part, and each circuit block performs a control sequence
for 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 531 and the start circuit 32 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 predetgrminéd periodic signal
FRP to an output node VCOMO. In tﬁe present embodiment,

the periodic signal FRP defines a frame period. The COM
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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
i ncorporated. In addition, the offset circuit 51
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 co vol N a arln at_a ode
EERE 5111 HEEotPnG Cap ot 1) LR4SIPe o GRRFF o4t
Rgggnon electrode pad (COM pad) 530 via wiring forned
he insul ating substrate 1. The start CIrCUIt 52

th I It th
ETFCEP%% P R ST T S e e e
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fer a level shifter 520 and the [

tEEaEBlez{tﬁLﬂ s%%stwe&hfrwm&cé udes Jxgshstances R and
R2 connecte series wth each ot her between a

1H@§kﬁbﬁ£%éﬂJjelﬁoﬁgéltlon, 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 SW4 is included in the circuit
on the insulating substrate 1. The offset common veoltage
VCOM appearing at a node VCOMI of the coupling capacitor
Ci 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 ocffset
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;;nternal circuit formed
on the insulating substrate 1. The start circuit 52

includes a buffer " {(BUF) 512 to which the internal reset

20




supply voltage VDD2 and a negative side power supply
vol tage VSS2. An internedi ate node A between the

resi stances Rl and R2 is connected to the node VCOMO
via a switch SWB. In addition, a switch SW is

i nterposed on an upper side of the resistance Rl, and
a swtch SW is interposed on a |l 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, d_j t t ed h [ | ati
S e P T
th t t

U5V PRL AT ERER SRS RS PEE i e

fnaggegf A0, 00, 56 ueng gngfest.?f 54 rﬁz GLgult 52, at a
%?urnn t &a tﬁe power
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series resistances so th node
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switches SWB and SWA are also In a conducting state,
rbaesegg@eéf@@@ads rat 1Ehecgde SRR ROLSRL 'n%ldea§cbﬂ3§ @996

A, so that the coupling capacitor O is charged.
al alvh echetweenthhgageri&s, 4 esiislaneps Rl ﬁweﬁ?oge% 2t

such that a potenti al i fference of the node A and
ahhgppedes MOM? it$1eAV¥esistance R1, and a switch SW2 is
interposed on a lower side of the resistance R2. 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 SW1, SW2, SW3, and Sﬁ4 are brought into a
conducting state. The VDD2 is divided by the series
resistances R1 and R2, so that t@g node A is at an

intermediate potential AV. Since the switches SW3 and SW4

are also in a conducting state, the node VCOMO is at the
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In a second stage, the driving circuit reset signa
RST5 within the display device rises. Thereby the COM
driver 5 within the display device becones active to
out put an alternating-current comon voltage. At this
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 Cl is
sufficiently charged with electric charge in the first
stage, the output of the COV driver 5 1is coupled to

ut put _a_ pot.ent res ng fr shift .of the
Sc?ﬂlepﬁf’tSFgf?’ﬂe RN FOBF B b5 AT e RBaL 0B
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into a non-display s ate | owm ng second st

r b LeSel s o RST
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state. The swtch SWL"i1s™ formed by a PMOSTFT, and the

2B+ SYB, amrg\e&n@teu}%ﬁedcomo@mdw@%ﬁ aOntiihe

ot her hand, the COMdriver 5 with
time, the switches SW1, SW2, 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 PCT
falls, so that a screen in the dieplay area is brought
into a non-display state. In a following second stage,

the driving circult reset signal RSTS within the display
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e

t he di splay device becones inactive. The power supply
potential VDD2 is divided by the series resistances Rl
and R2 to provide the internediate potential 4V at the
node A. Since the SWI is in a conducting state, the
node VCOM is at a G\D | evel. Thereby the coupling
capacitor d is discharged. In a subsequent third
stage, the power supply voltage VDD2 falls. FIG 5 is
a timng chart of the above-described on sequence. A
part on an upper side of alternate Iong and short
dashed | i nes represents state changes of display data
BETAS Etedet TERGREY RETTWiddespPly- sPhft Fynand Swd
ower supply voltage VDD input fromthe set

seeghropeet hﬂenfppaﬁeeoefiastl%g PiA %0 S0P oSt i of 5 he
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are 1 n
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vol t age he negative si ower

ntseletﬁge sYPce RhE SfL 44 4] 1 I&%nghctl gr&?é’tef hecheStn%E

circuit starts operation to charge t coupl1 ng
VCOMI is at a GND level. Thereby the coupling capacitor

Cl is discharged. 1In a subsequent third stage, the power
supply voltage VDDZ falls.

FIG. 5 is a timing chart of the above-described on
seqguence. 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 voltage 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 voltage VDD is supplied from the
set side in timing T1l, the reset e}gnal 3 for
initialization is input in timing T3, and the display

data DATA and the‘display start signal PCI are input in

23




capacitor C. As the coupling capacitor C is charged,
the potential of the node VCOMO rises. The node VCOMVO
rises to a predeterm ned offset potential AV in timng
T3. In synchronismwth this, the periodic signal FRP
beconmes active, and signal potential is set to a

bl ack level. Further, in timng T5, the signa
potential SIGis changed fromthe black |evel to an
active state, and display-becones valid. FIG 6 is a
timng chart of the above-described off sequence. In

TS SRR R TR, e, ol oo
SRR St PR SRR [ (e Bilen el o
EHLS 101 AP ekl D D0 TS b SYetugn s
havoeto(fomap.activeasia sl aup block ) sxel o

BB, GO kSt SN Toachber! ol L0 1558,

thQUBLE OG- £APRG LAk nBEYI RSomd NErLhy, thge ROS RN Rhoof
the node VCOMO is 24 gradually |lowered and reaches a

rhows! evel hredddBAE nkR. oflFBe8YPSPERQR ST AV thy t{}ijfn?ingl he .

power supply voltages VDD2 and VSS2 are shut o
1Rl Syndhih e iWiGHl Ends 206N SHOWANE 3R qBAPOSRIBM come s

active, and signal potential is set to a black level.
Further, in timing TS5, the signal 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

seguence. In timing T1l, 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 S5IG is chanéed
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 inferng} reset signal RST5
falls, so that discharging of the éoupling capacitor'

begins. Thereby the potential of the node VCOMO is
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of a start circuit 52 having a standby node. |In order
to facilitate understanding, parts corresponding to
those in the foregoing start circuit shown in FIG 4
are identified by corresponding reference nunerals. A
system display having a standby node does not shut
of f power supply voltage VDD even when naki ng a
transition froman operational node to a standby
node. Accordingly, the start circuit 52 is controlled
by a standby signal STB as a substitute for the power
' h 0 [ t j
R L R A P S S P ot M TR B
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as a coupl1ng capaC|tor

sppedetermoed of f get voltage AV to adjust the | eve
of the common voltage relative to the signal voltage.

The st@yd, ¢ QULt -D2-Pf €- LIRS sheﬁln§oa&9|éxﬁ&diment
capacitor C of the offset cCircuit 51 To the offset

o¥oht 398r AL Atcd o isBEnhalidg rd sifthadoacak . POMETor SUPRLY
vol tage VDD2, and di scharges the coupling capacitor

fgblaltété|Jﬁﬁé§sﬁ&ﬁﬁéhblnﬁaﬁﬂﬁebdﬁrééﬁ%n@QﬁﬁrtostﬁEgé’1n
vol tage VDD2. As shown in the figure, the COM 25

tlei Yete§oidd estafftset rehf eushowl, irandgt.hea start circuit
52 are nmounted on a common insulating substrate 1

iexaepfiédey coispgneapacid i r Fccaandmaryadsi all & ystem
resistance R3. In addition to the above-describe
deepphingaving a standby 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 foregoing embodiment shown in FIG. 4, the
COM driver 5 applies a common voltage VCOM to the common
electrode. An offset circuit 51 has a coupling capacitor
Cl for generating a predetermined offset voltage 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 dischérggs the coupling
capacitor Cl at a time of a falliné edge of the power

supply voltage VDD2. As shown in the figure, the COM
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capacitor Cl, the offset circuit 51 includes a
transistor switch SW and the variable resistance R3
for voltage |evel adjustment. The resistance R3 is an
external part as with the coupling capacitor C. The
transi stor swwtch SW is fornmed on the insulating
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 mﬁring to a COM

t ed trod
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I hcl udes SMAt SW2, SWB, f orne
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I ncludes a pair of, resistances

1@9@@ egh £k inbA0 Sekb O i difrac ﬁsoagegn b@ii‘!\@ﬁ{bla part
positive side power supply voltage VDD2 and

aBegath Vensi AR RQWer YRRl Yor V@l ¢ agﬁevﬁnsﬁm i@l
connection between the resistances RL and R2 is
stiepL eSenteds R @hR0E8sAlating substrate 1. A common
voltage VCOMI that has been subjected to an offset
process and input from the coupling capacitor Cl external
to 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 legical circuilts such
as a level shifter 511 tc which a standby signal STB is
input, an inverter 512 to which an internal reset signal
RST5 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 SWS formed by a thin

film transistor. In addition, the start circuit 52

includes a pair of .resistances Rl and RZ connected in
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Continuing referring to FIG 7, description will be
made of an on sequence and an of f sequence of the
start circuit 52. In a first stage of the on sequence
in which a return fromthe standby node to the
operational node is mnmade, the STB signal rises froma
low to 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 R1 and R2, so that a desired internediate
entia tained a n
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and SWI are brought into a non-conducting state.
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conducting state. Thus the VDDZ is obtained at a no

aVERVEMR, £aid theCUhbalbyfhows tdralghpbhetYahhabh&ie is
resi stance R3. Since t%e coupling capacitor d is

made, the STB signal rises from a low to a high. Thereby
the switches SW1, SW2, SW3, and SW4 are brought into a
conducting state. The power supply voltage VDDZ 1is
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 ratio between the series resistances R1 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 RSTS rise. Thereby the COM driver 5
becomes active. At the same timeg.the switches SW1, SW2,
SW3, and SW4 are brought into a noﬁ—conducting state. On

the other hand, the switch SW5 is brought into a
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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. The
vari able resistance R3 is set such that the potentia
of the node VCOM 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 fron1the oper ationa

the stand Xt be. bed. , |
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esired power saving fect 1s obtaine
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inactive at the sane tine, wher eby a power saving
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conduct, the series resistances RI and R2 convert the
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internedi ate potential at the node A At
the node VCOMI is shifted by exactly AV. In a subseguent
third stage, a display start signal rises, sc 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. Iﬁ a first stage, the display command PCI from
the set side falls, so that an image disappears from the
display area. In a following second stage, the reset
signals RST3 and RST5 fall. Thereby the switches SW1, SWZ2,
SW3, and SW4 are brought into a conducting state. On the
other hand, the SW5 ié brought into a non-conducting
state. Thereby no current flows through the external
variable resistance R3, whereby a desired power saving
effect is obtained. The COM drivg; 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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time, since the SWM is in a conducting state, the node
VCOM is at a G\D | evel. Thereby the coupling
capacitor O is discharged. Finally, in a third
stage, the STB signal falls to bring the switches
SW, SwW, SWB8, and SWA into a non-conducting state.
Thereby the series resistances Rl 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
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DATA and the display start signa eco active

cinibi B 8shlRyed.n porLespondence Wi hhsthis, Mid higy ; the

panel , the internal power supply voltages VDD2 an

V21 arg BE iy ah8dgl Bnti S Drlds Mt Beh, bisre
St§ 29 the standby gignal STB, é%arging of the'd%ﬁgﬁﬁﬁb

i6@pagi hok- RIS ngNdrL Rt entihalk-o8f, the Hode /COVD

. begins torise to a predeterm ned of fset potential.
rWBeBtif®es R1 and R2 are disconnected from the positive
side power supply voltage VDD2 and the negative side
power supply voltage VS8S52 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 of the
start circuit having the standby mode. When a return is
made from the standby mode to the operational mode in the
on seguence, 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 thé
beginning. The reset signal RST rises in timing T3, and
display data DATA and_the display start signal PCI become
active in timing T5. 1In correspogdence with this, within
the panel, the internal power suppiy voltages VDD2 and

V5852 are activated.in timing T1l. Further, in response to
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potential of the node VCOMO becones the predeterm ned
of fset potential in timng T3, the internal reset
signal RST5 rises to activate the COMdriver. -
Further, in timng T5, signal potential SIG becones
active, and display becones valid. FIG 9 represents
the off sequence of the start circuit. having the
st andby node. Wen a transition is nade fromthe
operational node to the standby node, this off
sequence is perforned. Unlike the off sequence at a

i me_of ShUtHQH%bOff power, the VDD is maintained,
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he coupli‘ng capacitor for a common tage h|ft
bggoﬁeglygqu turning on power is included on an
insul ating substrate, whereby set size and

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 sequence is performed. Unlike the off sequence at a
time of shutting off power, the VDD is maintained, while
the standby signal STB falle 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

As described above, the present invention provides
a start circuit for quickly charg}ng 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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cost can be reduced. Also in a display system having a
standby node, a start circuit for quickly charging and
di scharging a coupling capacitor for a comon voltage
DC shift according to change in a standby signal is
provi ded, whereby occurrence of flicker and the |ike
can be reduced. In addition, by nounting such a start
circuit on an insulating substrate, size and cost of
a set having a |ower power consunption node can be
reduced. 31 CLAIMS 1. A display device used as a

di_spl t_.af | ect d t
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shift according to change in a standby signal is provided,
whereby occurrence of flicker and the like can be redﬁced.
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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the pi xel electrodes according to the display data, a
comon driver for applying a conmon voltage to a side
of the commobn el ectrode, an offset circuit having a
coupling capacitor for generating a predeterm ned

of fset voltage to adjust |evel of the common voltage
Wth respect to the signal voltage, and a start
circuit for pre-charging the coupling 32 capacitor of
the offset circuit to an offset voltage at a tine of
a rising edge of the power supply voltage, and

di scharging the coupling_capacitor at a tine of a
falling edge of the poW%?A ply voltage. 2. The

di spl deV|ce aimed in . claim characterlzed

in that- halal? V&Fé’a“ﬁﬁ& #he?p %E&Wéfr aerds plupp
f th I ,
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Siaplon e LD s sharse o o
tﬂg &Egplay area are integrally formed in an integrated
manner 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 betweeh the pixel electrodes and the
common electrode; and

said circuilt part comprises;

a driver for writing 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 common electrode,

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

and

a start circuit for pre-charging the coupling
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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
el ectroni c device capabl e of swi tching 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 proper and formed by a pane
ar ea, and, r al cui t
PR T R oEsE a§“é?‘é3at &1 kg P FoLEgreett o
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supplied wth the power supply voltage fromthe’side

ngragpgrfgégn oRiLg +devi ce proper, and nmakes a desired
display by driving the display area; in the standby

mode, e qpapehy h§§e§t£{mt%ecge§:£ghergfa@§r&ﬂrt part
st oppi ng the dr|V|ng of the display area and

fonagkivald Nhd ke sphibGubtePat 40 d ¢dUEE POMEFise thin
consunption

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:

sald 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
electreonic device capable of switching between a normal
power consumption state and a low_power consumption state,
operating according to display daté and power supply

voltage supplied from a side of the electronic device
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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 display

area conprises pixel electrodes arranged in a form of

a matri x, a conmon el ectrode opposed to the pixe

el ectrodes, and an electrooptic material retained

bet ween the pixel electrodes and the conmmon

el ectrode; "and 34 said circuit part conprises; a

driver for witing a signal voltage to a side of the
pi xel el ectrodes accordlng to the display data
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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 veltage 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 electredes and the

common electrode; “and
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5. A display device as clained in claim 4,
characterized in that: the display area and the
peripheral circuit part for driving the display area
in said panel conprise thin filmtransistors forned
on a common insulating substrate by an identica
process; and said common driver, said offset circuit,
and said start circuit are nmounted on the comon
insulating 35 ------ I - substrate except
for the coupling capacitor. 6. The display device as
claimed jn claim4, characterized in that: said start
Ci r cui ¥ Gh&TECEd LoRfYE WHEWP 1 FESFet urn is  made from
the standby node to the operational npde and when the

transiiGn i ARA"FI LMY e P8Pt YBhERIFOMR 4 PLANET
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supplied from the side ¢f the electronic device proper,

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

an offset circuit having a coupling capacitor for
generating a predetermined offset voltage to adjust level
of the common voltage %ith 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 formgd on a common insulating substrate
by an identical process; and

salid common driver, said offset circuit, and said

start circuit are‘mounted on the commcn insulating

35




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-operaticnal state

during other times.
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