DESCRI PTI ON FLAT DI SPLAY DEVI CE AND DI SPLAY BODY DRIl V| NG DEVI CE Techni ca
Field: The present invention relates generally to a} lkay di spl ybqygﬁ
li.quid crystal display (LCD) and a plasnma display panel and al So appl- Z/&
dévices thereof, and nore particularly, to a flat diplkay) devi ce having
such a configuration that a display bo&e nodul e and a‘display control unit
for controlling the display areDiﬁgglg I di-sposed as well as to a display
body driving device. Background table personal conputer and word’

e, gt I P RS, v

M ddl e- Sy Z liquid crystal display devices nounted therein each
conS|staP€ ﬁ@g&? Ius%?%ted in FIG 9, aliquid crystal display unit 10

bui I't in the pieyi seehody ivede fatrd Al &netaAll igplay mmdul e unit 20

provi ded |nmardly of an opening/closing cover so that these units are
separ at ed ys p e penetend & ya dl 5pos@ G rysiel 1d i I e rQLsindl digspl ay control unit

10 includes a liquid crystal noduTe controller 12 and an unillustrated
m croprogckbssme disnlay panel and also applied devices thereof, and
. more particularly, to a flat display device having such a
configuration that a display body module and a diéplay
control unit for controlling the display are separately
disposed as well as to a display body driving device.
Background Arts:

A portable personal computer and word processor known
as a so-called laptop type generally have hitherto
incorporated an opening/closing type flat display unit.
Hiddle-and-large-sized liquid crystal display devices
mounted theréin each consist of, as illustrated in FIG. 9,
a liquid crystal display unit 10 built in the device body
and a flat liquid crystal displgy module unit 20 provided
invardly of an opening/closing cover so that these units
éré'éepagatelﬁ independently disposed. The liquid crystal
display control unit 10 includes a liquid crystal moduTe
controller 12 and an unillustrated microprocessor unit
(MPU). This liquid crystal module controller "¥2 supplies
a variety of control signals and clock signals to the

liquid crystal display module unit 20. The liquid crystal

“7'3



(MPU). This liquid crystal nodule controller 1-2 supplies a variety of
control signals and clock signals to the liquid crystal display nodule unit
20. The liquid crystal di splay nodule unit 20 has:, e.g., a sinple
matri x type liquid crystal display panel (matrix liquid crystal display

el ements) 22; a signal electrode driving circuit (X drivers) 24 and a scan
el ectrode driving circuit (Y drivers) Zg'mhich are TAB-packaged -in

peri pheraly j5ggb9naotiiamenief 20hrapanel 22  and;@yld i ¢ of VSfgd pover
source circuit 28 for generating high liquid crystal driving voltages
(referenceigalitagesyt¥ledibplay| paneél Thetsignblqelddrodadriving circuit
24 is conposed of a pIuraIitg of signal electrode driver sem conductor
integratediespleyi edepapes)] 22; 2anshkineh alectastadbs comeatiothuifthe si gnal
el ectrode driving circuit 24 supplies driver outputs per picture line to,
e.g., tot&kKl 91‘M’9F§2e§40f agflghafCen el eotivade Mbr bV Bt Frawit (Y dat a
signals DQ - D7 ?rﬁ seﬂue tiaII¥ éaken in a shift register within the

si gnal el 8EE¥BAE) dfFFVIFRGCRI #ER| TAB2APRGkBEGR| 1| RRAKPRETA k (£ af ioms

(frame) of the panel 22; and a liquid crystal power source
circuit 28 for generating high liquid crystal driving
voltages (referen?e voltages) Vo - Vs. The signal
electrode driving circuit 24 is composed of a plurality of
signal electrode driver semiconductor integrated circuits
24y - 24m which are cascade-connected. The signal
electrode driving circuit 24 supplies driver outputs per
picture line to, e.g., totally M-pieces of signal
electrodes. More specifically, data signals DO - D7 are
sequentially taken in a shift register within ihe signal
electrode driving circuit 24 by pixel clocks (shift clock
pulses) XSCL. When the signals (M bits) per picture line
are takeo in, the.data signals within the shift register
are transmittgd in parallel to.a data latch circuit by
scﬁn line synéhronous signals (data signal 1atch.clsck§
LP) YSCL. The data signals undergo series/parallell_
coﬁvefsions. The data latch circuit hoids a signal
voltage per line during a l-scan period. Based on this

signal voltage, a selection switch circuit sets output

voltages of drivers connected to the signal electrodes



pul ses) XSCL. \Wen the signals (Mbits) per picture line are taken in, the
data signals within the shift register are transmtted in parallel to a
data latch circuit by scan lin-e synchronous signals (data signal latch
cl ocks LP) YSCL. The data signals undergo series/parallel conversions.
The data latch circuit. holds a signal voltage per |line during a 1-scan
period. Based on this signal voltag8 a Selectien switch'eircuit sets
out put vokiabes off arsebestéonnstate oo fheasignade bdeciomdetsate. either in
a selection state or in a non-selection state. The AC-transform ng cl ock FR
is a clockheofCrEnnasbeAninseatackofRage deskedlbetb mboven s fio mmi iC wavef or m
in order to grevgnt a &eterlorgtion of the liquid crystal elenents due to a
y28

DC drive. ®A°foFRel28f a T(_Sﬂféb? PHPat 2 OF i AC FaeeHdin e F desitghal for
scan of ecbFsBRBrrUiREPEIPeEFSbeo L 0SS ol Cathd oyl 1o P & bel et r ode
AR T S TR GRS '

conceived as a signal for forcibly bringing a liquid

crystal picture into a blank display state. The scan

electrode driving circuit 26 consists of a plurality of

scan electrode driver semiconductor integrated circuits

267 - 26n which are cascade-connected. This circuit 26

works to give a section voltage to only one of totally N-

pieces of scan electrodes and non-selection voltages to

the rest of then, i.e., (¥ - l)-pieces of scan electrodes.

A l-scan line period is started by the scan start pulse

(frame start.signal) SP. Every time a scan line

synchronous signal YSCL (data signal latch clock LP)

comes, the selection Voliéges are Sequentially impressed

on the scan electrodes from the first line electrode to

the N-th line electrode (line sequence display).. The

liquid nystai power source circuit 28 disposed on the-
side of the liquid crystal display module unit 20 -
generates a plurality of liquid crystal driving voltages
Vo - Vg5 selected by the selection switch of the scan
electrode driving circuit 26 and the signal electrode

driving circuit 24, The liquid crystal power source



works to give a section voltage to only one of totally N pieces of scan

el ectrodes and non-sel ection voltages to the rest of them i.e., (N -
1)-pieces of scan electrodes. A 1-scan line period is started by the scan
start pulse (frame start signal) SP. Every tine a scan |line synchronous
signal YSCL (data signal |atch clock LP) cones, the selection voltages are
sequentially inpressed on the scan eleitrodes-fxon1the fi-rst line el ectriode
to the N¢ivrddinge & ecd rade i(d ipvareTeQUonEs ditaRledy by thile fbirguidd crystal
power source circuit 28 disposed on the side of the liquid crystal display
nodul e ury ta 20 dieelrat esigngdl WFal ity of liquid crystal driving voltages
V[err] - V[err] selected by the selection swtch of the scan el ectrode
driving circuithe6l mid e xitgrald isldetr cda tdwilviung tclfcbiud 124inThe |iquid

crystal power source 4 circuit 28 is set in power gn/off states by the
forced bltdfk dRsigabatgnia qmreried itquitdecdyeatall igudgl yvesptrol unit 10
built in

display module unit 20 typically through a hinge-connected
movable part by using a flexible cable 30. With this
arrangement, the cable 30 itself is bent every time the
opening/closing cover on the side of the flat liquid
crystal display module unit 20 is opened and closed.
Signal lines of the cable 30 tend to be damaged or
disconnected due to physical factors. If a part of the
signal lines are disconnected, there arises a situation
where no AC drive is effected in such a state that a DC
voltage (DC component) remains impressed on, e.g., a
liquid crystgl display panel 22. Caused is a
deterioration of the liquid crystal display panel 22 which
is more expensive than other parts and therefore difficult
to exchange. This liquid crystal deterioration is
conceived as a factor of obstacle to a display quality and
a life-span thereof. This is a serious problem t6 éhe'
display device based on the visual recognizability. g;ong
the signals supplied to the liquid cryétal display module
unit 20 from the liquid crystal module controller 12, the
signals which may induce a decline of the DC drive of the

liquid crystal display panel 22 are a scan start pulse $P,



t he device body is connected to the flat liquid crystal display nodule unit
20 typically through a hinge-connected novable part by using a flexible
cable 30. Wth this arrangenent, the cable 30 itself is bent every tine the
openi ng/ cl osing cover on the side of the flat liquid crystal display nodule
unit 20 is opened and closed. Signal lines of the cable 30 tend to be
damaged or di sconnected due to physic f-actors. I|I.f a part of the signal -

| i nes are di sconnected, there arises situation where no ACdrive is )
ef fected iansS$@a@h ld ngt avachiwamoxspsigsrdagséClpldesaponent} tekel ns i npressed
on, e.g., l'iquid crystal display panel 22. Caused is_a deteri-oration of

t he quui6%8F§si£S'dP§pﬁ 7 t5ansiE osRigg; chork ERrandxpehe® i@ $HEH ot her

ts and therefore difficylt . This liquid tal
et ori or afPRT, SOuBREe 9T i2E Y36ac BRoGr sane: BepEatboadh) Spiay qual ity and

a 1ife-SgR bRgeeelsesTleseS i3 $861 Q4R PROBLGULLP RO, flsplay device based

on the visual recognizability. Anong e sign Supplted to the liquid

crystal d'bsak@mrm@ulﬁ@ digt 3@ ﬁnﬁ@%b?lﬁph%QU%d?ﬁgY&@PUﬁpdu' e control | er

12, the signals which may induce a decline o drive of the liquid

crystal dagpbayapaméks2drdse dnseas skabbcpivsesSPaals. There
exists a possibility where the situation similar to the
above-mentioned may take place.
Expanding the problem about the DC drive of the
liquid crystal display body, this can be generalized to a
problem associated with a signal abnormality on the side
of the liquid crystal module unit. Besides, where a
wall-mounted TV is presumed, because of a display coatrol
unit and a display panel being disposed in remote places,
a problem in _terms of detériorating the display quality is
produced due to attenuation of signal level and influences
of noises as well as to a stop of signal. Further, the
problems also happen not only in £he liquid crystal
displays but §lso plasma displays. i
Accordingly, it is an object of the present invention
devised in the light of the above-described problems to
provide a flat display device and a display body driving
device which are capable of preventing a deterioration of
display characteristics due to a DC drive of a display

panel, this deterioration being derived from an



a“scan line synchronous signal YSCL (data signal latch clock LP), an
AC-transform ng clock FR and a | ogi c-side power source voltage Vcc. Wien
sonme operational abnormalities occur in the liquid crystal nodule
controller 12 and the mcroprocessor unit (MPU), abnornmalities arise in the
respective signals. There exists a possibility where the situation simlar
to the above-nenti oned nay take pI'ace.GExpandi ng ‘the probl em about the DC

drive of fhe Ly csyst adigispl s ade Adins aCQN sBY agerRmalrbzed to a
probl em associ ated with a signal abnormality on the side of the liquid

crystal npgyd ey sind td i $ebd flelsod Wherdu Il wadilt-.nounted TV i s presuned, because
of a display control unit and a display panel being disposed in renote
pl aces, abjpsobé=uré nof etins Diveletieanorating the display quality is produced
due to attenuation of signal |evel and influences of noises as well as to a
stop of signalGendalherinthel byt ismla deHiggpahersl lod ¢ iis@ lefe | quid
crystal dll)os Jlfax?l/gdt?ijé uarlust? aPrL(iaSaanidslpslpalyaycsdntro1 unit for

controlling the.display thereof are separately disposed,

the display body module unit performs passive operations

while following up control signals given from the display

control unit. The present invention, however, adopts an

autonomous signal system including a signal management

control means. All the components of the signal

management control means can be provided on the side of

the display body module unit. Those'cbmponents may,

howe&er, be disposed distributively on the side of the

display body_module unit and in the display control unit.

Such a signal management control means consists of a

~signal detéction means for detecting“an occurrence of

abnormality of a first signal transferred from the display

control unit and a sequence processing means for changing

a signal” mode on the side of the display body modul; uﬁit

on the basis of the output thereof. The signal i

abnormality implieé a stop of signal, a shrinkagé in logic

amplitude and an interference. A typical example may be

the signal stop. A liquid crystal display device and a

plasma display device may be exemplified as a flat display



Accordingly, it is an object of the present invention devised in the |ight
of the above-descri bed problens to provide a flat display device and a
di_spl ay body driving device which are capable of preventing a deterioration
of display characteristics due to a DC drive of a display panel, this
deterioration being derived from an abnormality of a signal supplied
froma display control unit to a displ@y body module unit. Disclosure of
the Inventjon: Generally in a flat display device wherein a di spl ay body
modul e uni%® Gt -a &V@iﬂ%%ﬁ%ﬁﬁn@%ﬂe |%“'@@@“éoﬂﬁrGPWPﬁéeﬁhé°6P§ﬁFS9ythereof

are separat di spase | ay bod dul,.e unit erforns ssive
oper at Pons tﬁ/rf"lyl I '%Iql S rPg ptecccs}ﬁtor%lmeénén °§u&|e\9§ﬁltflp mPt §&°8i 5& ?;llyv
control u sen Vi ver.,. ado t 0 si gna
systeminc ud; Qﬁéﬁgﬁgnaﬁuﬁgﬁggékﬁ%f gghtegﬁlﬁéaﬁ at ?hé ?8E§8aentg of

the signalg yEnagaitant GOl s % (G RS tRY my deg QQrBhe sh9gpehythe

di spl ay body nodul e unit. Those conponents nay
body application voltage supplied to a display panel body

of a display body driving means on the basis of the output
thereof. When the first signal is stopped on the side of
the display body module, this stop is detected by the
signal stop detection means. The display body driving
means is thereby controlled by the forced stop control
means. The driving means sets the display body
application voltage to zero. Hence, even when stopping
the first signal such as a clock or the like, the DC drive
of the display body of the liquid crystal is avoided,
thereby preventing a deterioration of the display
characteristics. |

The following is an adoptable arrangement of the
concrete forced stop control means. The forced stop
.control means includes a first signal delay means for
delaying a séﬁond signal transferred from'the display
control unit by an output of the signal stop detection
means. Displéy on/off of the display body driving means
is controlled based on the output thereof. With such an

arrangement, as a matter of course, the display on the

liquid crystal panel can be quickly set in an off-state



however, be disposed distributively on the side of the display body nodul e
unit and in the display control unit. Such a signal nanagenent control
nmeans consists of a signal detection neans for detecting an occurrence of
abnormality of a first signal transferred fromthe display control unit and
a sequence processing neans for changiQg a signal node on the side of the
di spl ay body nodule unit on the basis &®f the output there€of..The signal
abnormal i typompEéverat saHptinéd &e gaval iom sigralkagaihien ltdg  iargl i t ude and an'-
interference. A typical exanple may be the signal stop. A liquid crystal
di spl ay deVi&®2 hnfie SUPe Bis ik B $PT ayt e \d ctel amayi sharodx abylti flihed as a fl at
di spl ay device; The, si gnal detectiqp means i s conposed concretely of a
signal st db! IRIZETIDNS Hebfhs! § FeHAT RS g & haktopodrend pittsitheityidie ~The
sequence ptoce girﬁkgiqgéiéf Jorced.sto coqﬁyol neans f.orl
control - se ﬁ%g,yt & TR AR bty A9 @t todt v 81 HG@ L&yt ed to a
display p pogdy, | 5P ri Vg n t basi s.,of the
out put thggrléea%?. %&eérzlftdf{ilegffn?rs@es%ﬁﬂseds{]%‘[?%%%n%t ﬁgtlglied§%ofs°he
: second signal has elapsed. Such a display body driving

means control method in terms of time difference is

capable of preventing an abnormal drive due to an

abnormality of the power source, the abnormality being

induced from a rush current. This control method is also

capable of reducing a power source load and simplifying a

power source circuit. The signal delay means receives a

frame start signal as a second signal and is desirably N-

staged D-type flip-flops settable and resettable based on

an output of the detection means. A delay time in such a

case is determined on the unit of frame period. Another

adoptable arrangement is that a plurality of signal

management control means are disposed on the side of the

liquid crystal module. In this case, it 'is possible to

simulta&eousi& detect plural kinds of signals. Thé fofced

stop control means is provided with a third signal cégtrol

términal for controlling the output thereof, whereby the

plurality of signal management control means can be

cascade-connected. In such a case, when any detected

signal is stopped, display-off with respect to the display



t he display body nodule, this stop is detected by the signal stop detection
means. The di splay body driving neans is thereby controlled by the forced
stop control nmeans. The driving neans sets the display body application
voltage to zero. Hence, even when stopping the first signal such as a cl ock
or the like, the DC drive of the displgﬁ body of the liquid crystal is

avoi ded, th re&g.greventin a deteriordtion of the display characteristics.
The fol | o%hY FSLRHREIBPEEDI &S FIHhER L &f the concrete forced stop '

control neans.IThe orcgg e control neans, i ncludes .a fuéit si gnal del ay

means for del ayf ng" & 5ecdnd" s %%Jpﬁﬁﬁﬁﬂﬁeﬁr%&???%ﬂﬁﬁﬁﬁ?%ﬁ I'AP cont rol
unit by a&'ié’b’f&’}“b@iytﬂ?esicgnﬁlesal tq]gatdlecéljl I)Eﬁcq{}si'b@esdplt%y %ryoff of the

di spl ay body driving neans Is controlled base he output” thereof. Wth

such an af§AMOETPAInLASi @ RIS T AIb LOWID (e ooyl bA! 4 dhuizqui d

crystal panel can be quickly set in an off-state

be provided with a power source control means for
controlling power on/off of a display body power

source means for generating display body driving voltages.
This power source control means controls power on/off of
the display body power source means, corresponding to an
output of the detection means. By this control process,
after confirming an appearance of the first signal on the
side of the display body module unit, the display body
power source means is powered on. The fﬁllowing is an
adoptable construction of the concrete power source
control means. The power source control means includes a
second signai delay means for delaying the second signal
transferred from the display control unit by the output of
the detection means. Based on the output thereof, power
on/off of the‘display body power source means is
EoﬁtrolLed. .ﬁith this arrangement, the output of the
first signal is confirmed, and, after the time -
predetermined based on the cycle of the second signal has
passed, the display body driving means is energized. For

this reason, the power source control means receives an

input of a display on/off signal as a second signal.



upon generating the detection signal. Wen the first signal resunes,
however, the action is not that the display-on state is restarted at that
nonent but that the display body driving nmeans is control-set in a
di splay-on state after a tinme predeternined based on .a cycle of the second
signal has el apsed. Such a display b driving nmeans control nmethod in
ternms of tine difference is capable reventing an abnorpal drive due to..
an abnornﬂPPf? &het RRVBEWEP VEGEr ERNEEAL BRABF nhf | KySheEdY fhalltedfrom a
rush curr hi.s nt r ol hod i s capabl e of reducipg a power
source | o H SngléPng?°P§|HﬂlﬁhpgﬁﬁrsggﬁFﬁﬁeg tuit. OWﬁ% %'%ﬂ %elay nmeans
recei ves geikﬁggoﬁtﬂ%% %lgggk RSefle ? skggaﬁl ? N- st aged
a n ou

D-type fl OopsS 'se re®and rese 28 pased” baP

d I f
et ecti ong ggﬁegnoté\ﬁqe aypbi g bma§us9d9 8856148 ﬂg£§§m$ura ﬁyboe it o

frame peri er adoptab e arrangenent 1Is of “signa

mnagemnalsﬁmayobnm@a%ear erdispesed edntPEbStES erw@cu&w g crystal
nodul e. -1 n this case is possible to simultarreously detect plural kinds

of signal sheTheshoegedeatop Howtvel, nkansdi B revbeett Méhimtdddrg si gnal
control termnal for controlling t he out put thereof, whereby the
The signal managemen§ control means relative to the
above-described construction is provided on a glass
substrate on the gide of the display body module unit.
The signal management control means can be incorporated
into 2 circuit of the display body driving device which is
packaged on the side of the display body module unit.
Namely, a display body driving means incorporating a
signal management control function can be actualized. The
conventional display body driving means is configured in
the form of.drivers LSI. The forgoing display body
driving means with the signal management control function
can be constructed as a semiconductor integrated circuit.
Y drivers LSI‘among the drivers LSI are smaller _in the
-nﬁﬁber of I/Ofwires than X drivers LSI. Taking thi; fact
into consideration, it is advantageous that the Y dri;ers
are employed as the drivers LSI with the signal management
control function. The liquid crystal display devices are
classified roughly into a simple matrix type and an active

matrix type. The drivers LSI with the signal management



plurality of signal managenent control means can be cascade-connected. In
such a case, when any detected signal is stopped, display-off with respect
to the display 9 body driving nmeans is controllable. In order to further
prevent a deterioration of the display body due to the abnormal drive
attributed to the rush current, it %ﬁ desirable that the display body
nodul e be provided with a power sour control neans for controlling power

on/ of f of candr6p! ayn®OUyn PEREr d 89UF £8] feBSn fdF i wanerad i ik i spl ay body
driving voltages. This power source control means controls power on/off of
t he di spl dyibedy. power source neans, corresponding to an output of the
detection neans. By this control process, after confirm ng an appearance of
the firstBsighaPeserihtiendef othehkraiwspdsy body nodul e unit, the display
body power source neans is powered on. The following is an adoptable
construction ofI€nel cbhctebbopbuiageam ckl bontiat ingeanFhodfe power source

control neans.incl udes a .. . . .
con?xgurat1on of a liquid crystal display device in an

embodiment 1 of this embodiment;

FIG. 2 is a circuit diagram showing constructions of
respective scan drivers and connective relations between
drivers in the same embodiment;

FIG. 3 is a circuit diagram illustrating scan
electrode driviné cells of the scan driver in the same
embodiment;

FIG 4 is a timing chart, showing relations between a
variety of signals in a liquid crystal display body module
unit, of assistance in explaining the operation of the
same embodimént;

FIG. 5 is a block diagram depicting a whole
configuration of the liquid crystal display device in a
embodiment 2 9f this invention;

| FIG. 6 ié a circuit diagram showing constructions of
the signal management control units of the respectivé_
scan drivers and conhective relations between the drivers
in the same embodiment;

FIG. 7 is a circuit diagram illustrating a

construction of a liquid crystal power source circuit in



second signal delay nmeans for delaying the second signal transferred from
the display control unit by the output of the detection neans. Based on the
out put thereof, power on/off of the display body power source neans is
control Led. Wth this arrangenent, the output of the first signal is
confirmed, and, after the tinme predet ggined based on the cycle of the
second signal has passed, the display:f dy driving neans is energized. For.

"this reas@Re khRePRWEHd$AWRES control means receives an input of a display
on/ of f signal as a second signal. 10 Where the power source contro

neans is Mstaged.(8 Wy B- thiypegf bhprt! opsowhhehr &1L seid resed. by an out put
of the detection neans, after energizing the display body power source

means, theadiigplyayfbedygndisvingtheahsqusdpeitystib &i b byt ayodyn state. This
al so contributes a reduction in the rush current. However, Mand N are
positive mpdederynitheofi gralistanagetrnexpbaizbie neemsoretatior ab the
above-descri bed construction is provided on a gl ass
the same embodiment; and
FIG. 9 is a block diagram depicting a configuration
of a conventional liquid crystal display device.
Best Mode for Carrying out the Inventién:
Embodiments of the present invention will hereinafter
be described with reference to the accompanying drawings.
(Embodiment 1) |
FIG. 1 is a block diagram illustrating a whole
configuration of a liquid crystal display device in an
embodiment 1 of this invention. Note that in FIG. 1, the
same components as those of FIG. 9 are marked with the
like referen;e symbols, and the description thereof will
be omitted.
Signal management control units 47 are incorporated
into scan driyer semiconductor integrated circuits (LSI)
;éi - 46n comBined to constitute a scan electrode d;ivfng
circuit (Y drivers) of a liquid crystal display module
unit 40 in this embodimeﬁt. A signal manageﬁent.control
unit 47y of the first scan driver semiconductor integrated

circuit 464 detects a stop of a scanning line synchronous

signal YSCL (data signal latch clock LP) applied to a



substrate on the side of the display body nodule unit. The signal
managenent control nmeans can be incorporated into a circuit of the display
body driving device which is packaged on the side of the display body
nmodul e unit. Namely, a display body driving neans incorporating a signal
managenment control function can be ac i zed. The conventional display
body driving nmeans is configured in tftfe formof drivers LSI.. The forgoing.
di spl ay bédyndrp¥i REBheanthei sheené Sagmabmﬁahag@mbnllcmmtvcﬁ7jLn&m|on can
be constructed as a sem conductor integrated circuit. Y drivers LSl anobng :
the drivef8eLSpcgpd §%PI@F‘Yﬁftﬁ%mhﬁ%é\lcbwl¥U%We*sec¥ HaF O iy i vers LSI.

Taking thi CE to consi degation | S. advant ageous that the Y drivers
are enplo%ga gE Fﬁgsd?i§g?g 4 amf?ﬁntﬂEaEFgﬁ% S ntt&ont r ol
function hqupd, cr I re glassified roughl nto a
srnplg na???gah;ng pggagc ?V%pgg géﬁiThéf S r% LSI K?thythe

signal MRpAGERERba: csemiﬂuayecmnoﬁrehgeé'mb&e/ gscantma/)ers or gate

drivers.
scan driver sem1conductor integrated circuit 46n detects a

stop of an AC-transforming clock FR applied to a terminal
CEBn. The respective signal management coantrol units 47,
- 47Tn have signal stop detection control terminals 3; - Sn
and signal stop detection terminals T; - Tn. A forced
blank display signal DFF of a high level voltage 1is
normally supplied from the control circuit 10 to the
signal stop detection c&ntrol terminal S1 of the signal
management control umit 47y of the first scan driver
semiconductor integrated circuit 46;. The signal stop
detection te;minal T; is connected to the signal stop
detection control terminal Sé of the signal management
control unit 479 of the second scan driver semiconductor
integrated ci;cuit 469. The signal étop detection
-tefminaL-Tz of the signal management control unit 452 of
the second scan driver semiconductor integrated circuit
464 is connected to a signal stop detection terminal
(e.g., the signal stop detection cont;ol terminal Sn of
the n-th signal management control unit 47n) of the next

stage. The signal stop detection terminal Tn of the n-th



Brief Description of the Drawings: FIG 1 is a block diagramillustrating a
whol e configuration of a liquid crystal display device in an enbodi nent 1
of this enmbodinent; FIG 2 is a circuit diagram show ng constructions of
respective scan drivers and connective relations between drivers in the
sane enbodinent; FIG 3 is a circuit ﬁLaEran1illustrating scan el ectrode
driving cells of the scan driver int ane enbodinent; FIG4 is a timng
chart, shewgnglrehatgemsnbetweénod vaitetynofsstgmadsted o |faudet cryst al

di spl ay body nodul e unit, of assistance in explaining the operation of the
sane embobilarht corteolstpsnanplacRFdpAgthen sleph cdf hve s whbl e cHif i gurati on

of the liquid crystal display d:gice in a enbodinment 2 of this invention;
FIG 6 isapdcitheust8BrAgRERVERSWARAY CoAdBructions of the signal managenent

SAATIA R I SRS IR e R e S o TR

i||UStratLQgpgctive scan drivers are, as illustrated in FIG. 2,
cascade-connected. Configurations of the signal
management control units 477 - 47n are the same. 4
detected signal of the signal management control unit 47;
is a data signal latch clock LP applied to the terminal
CkB;. 4 detected signal of the signal ﬁanagement control
unit 479 is a scan start pulse (frame start signal) SP
applied to the terminal CKBg. A detected signal of the
signal management control unit 47n is an AC-transforming
clock FR applied to the terminal CEKBn.

Now, an emphasis is placed on the signal management
control unit-47l, and the construction thereof will be
explained. The signal management control unit 474
includes a signal stop detection circuit 48 serving as a
signal detection means for detecting a stop of the
défected_signél and a sequence processing circuit §1
consisting of a signal delay circuit 49 and a logic
circuit 50. . |

The signal stop detection circuit 48 is composed of:

a first N-type MOS tramsistor Try switched by a latch

clock LP conceived as a detected signal and constituting a



construction of a liquid crystal power source circuit in 12 the sane
enbodinent; FIG 8 is a timng chart, showing relations of a variety of
signals in the liquid crystal display body nodule unit, of assistance in
expl ai ning, the operation of the sane enbodinment; and FIG 9 is a bl ock

di agram depi cting a configuration of 1$onvent ional liquid crystal display

device. Best Mde for Carrying out the I'nvention: Enmbodi ments of 'the
present i n&ARS 8F vi2 te hetbi &St hel Mbs dira helh wi 1t thi fefaermvice tof t he

acconpanyi dr awi .ngs Enpbodiment 1), FJ]G 1 is a block diagram
i || ustrat i'rr'}'gea{%‘b ec{:%%lfi Ut gt i i grd a{JTtiycflﬁ QY yisteh s 9N hF adevi ce in an

erbod ent s elpd 18y LY A PR LAY 10 LS L i G apenents =
descriptiofoddeiepfingd Pead¥Pdl6hte; a first capacitor Cyy for

effecting a charge and discharge in accordance with

opening/closing operations of the first N-type MOS

transistor Trjy; 2 second capacitor Cy9 for effecting the

charge and discharge in‘accordance with the

opening/closing operations of the second N-type HOS

transistor Trg; a discharge resistor Ry for discharging an

electric charge of the capacitor Cj5; and an inverter 1INV,

for outputting a charge level judgment signal by comparing

a charge voltage of the second capacitor Cy9 with a

threshold Qalue Vpg- The first N-type KOS transistor Try,

the inverter INVy; and the second N-type MOS transistor Try

are combined.to constitute a series exclusive keying

circuit. The first N-type MOS constitutes a selective

charge switch for the first capacitor Cy1- The second N-

type MOST tra?sistor Trg constitutes a selective charge

-sﬁitch for diﬁtributively transferring a'charge'of-thé

‘first capacitor Cj; to a second capacitor Cy,. N

The signal delay circuit 49 consists of: a D-type

flip-flop 49a, in which the frame start signal SP serves

as a clock input CE, including a reset terminal R

connected to an output of the inverter INVy and an input



Si gnal managenent control units 47 are incorporated into scan driver

sem conductor integrated circu its (LSI) 461 - 46-n conbined to constitute
a_scan electrode driving circuit (Y drivers) of a liquid crystal display
modul e unit 40 in this enbodi ment. A signal managenment control unit 47[err]
of the first scan driver sem conduct (}ntegrated circuit 46[err] detects a

stop of a scannlpq)llne chro ous signal YSCL (data signal latch clock
LP) appl it T4 elasr'flég% naFd &kE LY e Siingrfdio mndiiRget@n® hd6Bt r ol uni t

472 of th econd SCa, | ver conductor |nt rated CIFCUIt 462 detects
a stop ofg%gs@ganmest%r s§ rarre Y & gnd %C%P Bitired to a terninal

CKB2. A sigoglg %%@@étcp&t:ﬁpdal”k t%o%&cq d{r{% rhlteh (u%Sth’ otfhi rd) scan

driver sen1conduc I ntegrated circui ects sto

AC-tr ansf gy ngv@:lmk ﬁﬁ/gm efh t g d enremma1GﬁBr&onm%treasra%cahve si gnal

managenment control units 47[err] - 47n have signal stop detection contro
term nal sol{ @It 1Q -o St lpanck bi gl oS 4Ra et 110k ileeloTrRalit Boeis] - Tn. A

forced
constructed of an AND circuit AND which receives two
inputs of the forced blank signal DFF from the control
circuit 10 and an output Q of a flip-flop 49b.

FIG. 3 is a circuit diagram illustrating a typical
scan electrode driving circuit (logic unit) other than the
signal management control unit 47, of the scan driver 467.
Formed in array in this logic unit.are multi-bit scan

~electrode driving cells 4611, 4612... for applying
voltages in the order of lines corresponding to a
nultiplicity of scan electrodes. Turning to FIG. 3, there
are illustr;ted the scan electrode driving cells 464y,
4619 of the first and second bits and peripheral circuits
thereof. -

Attentioy is herein paid-on the scan electrode

.dfiving_celL-46ll, and its configuration will be
explained. This scan electrode driving cell 4614 consists
of: a D-type flip-flop 46a, in a shift register, started
by the frame start signal SP and transferring this frame

start signal SP to the next stage every time a scan

synchronous signal YSCL comes; a line unit forced blank’



bl ank display signal DFF of a high level voltage is normally supplied from
the control circuit 10 to the signal stop detection control termnal S[err]
of the signal nmanagenment control uni't 47[err] of the first scan driver

sem conductor integrated circuit 46[err]. The signal stop detection
termnal T[err] is connected to the siiﬂ?l stop detection control term nal
S2 of the signal managenent control u-i& 47[err] of the-second scan driver,
sem condutioplintegriated ciraui t 48B2.forThe rfiogmdlngshopogétect i on

termnal -T[err] of the signal managenent control unit 47[err] of the second
scan drivari &eme iohdug OF L i ot Syt dekd i r ol ti t46[bértr feilectdnnected to a
signal stop detection ternjnal (e.g., the signal _stop detection control

t er i nal %#FQﬁtt9ma%rQQF%éaﬂE;aqha sdgmgrdoPFusuPrd7ay of the next

i;ﬁggéngh r%%% %%Ia%ﬁﬁvgeéﬁﬁ{gﬁgdhﬁ%g%g’IF&gﬂgkféggﬁréha;céningl?Q?Linals
DF of the,sean, gyl st erddire 4814 1R $od"dhadei¥shg galerrl - 24n.
output thereof into a high voltage system logic amplitude .
from a logic system power source voltage (Vcc = Sv); a
total line forced blank display control circuit 48d for
performing a logic arithmetic operation by adding the
forced blank display signal DF to the AC-transforming
clock FR; an AC-transforming clock voltage level shift
circuit 46e for converting the AC-transforming clock FR
into a high volfage AC-transforming clock Fﬁh having a
high voltage system logic amplitude from the logic systenm
power source voltage (Vcec = 5v); a positive/opposite 2-
f phase clock éeneration circuit 46f for inverting the high
voltage AC-transforming clock fﬁﬂ thereof to an antiphase
high voltage AC-transforming -clock FRyg: a selection
control signa} generation circuit 46g for generating four
-piéces of seléction control signals C1 - Cq in cﬁai;ed.
combinations from a pair of the high voltage AC- N
trﬁnsforming clock FRy and the antiphase high Qoltage AC-
transforming clock FRy and a pair of outputs O, 0 of the
line unit voltage level shift circuit 46c; and a selection

switch 46h for alternatively convey-supplying scan



The signal managenent control units 47[err] - 47n of the respective scan
drivers are, as illustrated in FIG 2, cascade-connected. Configurations of
t he signal managenent control 'units 47[err] - 47n are the sanme. A detected
signal of the signal nmanagenent control unit 47[err] is a data signal latch
clock LP applied to the term nal C_KB[PB_]. A detected signal of the signal
managenment control unit 47[err] is a'scan start- pulse (frame start signal)
SP appl i ec® }F tirde ehii Hicht 8 déB‘lzt.a%@%je"tsactVad diggndls &P the §icgRal managenent

control unit 47n js an AC-transform ng clock FR gppli.ed to the . term nal
CKBn. hbmaetﬁP¥£ﬁffH§i%Pi%? U oh 15 &S A Sﬁiﬁédéﬁﬂnf°86ﬁ?#ol uni t

47[err], nst+ uctd on 4 hereof, wi | | expl,ai_ned. . gna
nanagenen?g%él{]fsoﬁp ni t2°4 _3§rr 4% nc uf ersgeél ?ﬁgaﬁg(l d§f83qdetzggtt?82 circuit 48
serving as, &l ohals drieetd WbdBA ' e AGhlengnd S FaRcRk biigaget ected
signal and a sequence processing circuit 51 consisting of a signal delay
circuit 49 iy &y |t Ll it du 0. 46Mhaind gl toitan dehechilgRkci rcuit 48 is
conposed of: a first NNtype MOS transistor Tr[err] switched by a |l atch
clock LP chiwgiaedas m ldetiaahieid sigghal Ntk adast ithet syabal INVg

represents an inverter for matching a logic with respect
to the line unit forced blank display control circuit 46b
of the forced blank display control signal DF.

Next, the operation of this embodiment will be
explained with reference to FIG. 4, too. When turning on
a logic power source Vcc of the liquid crystal display
device at a timing ty, a reset signal having a pulse width
of several #s - several ms is supplied to a power-omn
reset terminal RS of a liquid crystal module controller 12
from an MPU-(not illustrated) in the same manner with the
prior art. The liquid crystal module controller 12 is
thereby initialized. During this initialization, a
variety of signals outputted from the liquid crystal

‘médule gontroller 12 are generally in a stopping status.
During this period, the forced blank display signal DEF
assumes a low voltage level (hereinafter referred to as an
L level). Hence, a liquid crystal power source circuit 28
is in a power-off state, while the liquid crystal driving

power source voltages Vg3 - Vg remain in a non-generated



15 transfer gate; an inverter INVerr] for inverting a phase of the latch
clock LP; a second N-type MOS transistor Tr2 switched by an anti phase
signal gf the latch clock LP and constituting a transfer gate; a first
capacitor C[err] for effecting a charge and di scharge in accordance with
openi ng/ cl osi ng operations of the flgt%%N-type MOS transi stor Tr[err] a

second_capacidar el Lot ef fiectin FU8 05 2ngaplorharal, in

accordance with enlng/ | osi ng operatlons of "t he second

transistor -Erh%:rgEin%' %h%%% roffsweorcan kbt ey daﬁgh@wwgwaoheiectrl c
charge of the capacitor and an inverter I'K¥2 for outputting a charge

| evel Jud@@qg&a&hgmabfbyeg@mnaﬁw@gpalgagrg@ Vggtageao§1gmelsesomm capaci tor
Cerr] with a threshold value VIH. The first N-type MOS transistor
Trierr], thecksvdéPter ANV[iapult aodtehge sécohd MNavypee MINV4anemes or Tr2 are
conbined to constitute a series exclusive keying circuit. The first Ntype
MOS const itiuttde &hselsdotlidvaadhar §eyswict chdeor t Ae dutset chhbgyt oof (Jerr].

The second N- o
the inverter INV9 assumes the H level at a timing tg.

Before the timing tg, the output INVogp of the inverter
INVy assumes the L level. Therefore, the output Q of the
D-type flip-flop 49a of the signal delay circuit 49 is at
the L level. For this reason, an output T; of the logic
‘circuit 50 assumes the L level. Even when the output
INVogT becomes the H level at that moment, the output Q
does not assume the H level at the timing ty. During a
1-frame period (TF) and a 2-frame period (éTF) of the
frame start signal SP, the output Q is kept at the L level
'due to dela;ed storage action of the input signals of the
D-type flip-flops 49b, 49a. At a timing tg, the output T
of the logic circuit 50 assumes the H level.

The fram? start signal SP is supplied to the
-defectien terminal CEBg of the signal stop detection
circuit 489 of the signal management control unit 475?
Supplied to an input terminal CEA9 of the signal delay
circuit 499 is the frame start signal SP defined as.a

cascade input DIg coming from a cascade output terminal DO

of the scan driver 46;. The output T; of the logic

| THIS SHEET HAS BEEN [
iThis Sheet Has Been Repl REPLACED
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type MOST transistor Tr2 constitutes a selective charge switch for

distributively transferring a charge of the first capacitor

Cerr] to a

second capacitor Clerr] The signal delay circuit 49 consists of: a Dty
flip-flop 49a, in which the frane start signal SP serves as a clock input
CK, including a reset termnal R connd?ﬂ}d to an output of the inverter
fl.ip-flop 49b,

I NV [ 6 t t d
in \[/\Elrzzlh fﬂ&fé]‘alnenﬂg‘{raerﬁ éelgnaq{ g%as l\fggirnals la?‘ld?‘(%él%ol Unpde yp%

|nclud|ng a

pe

reset ternidigdod® FOMEC M 1 the UEP UL (30f11qt 8 4 ?;\{,?,rstt?rl I N\/[ err] and an

input termnal D connected to an output

l'op 49a. The logic

circuit 5Qlide By, uGmy 0fd et AN ad ifgui ity ANQu\Ma' ‘&Ii‘yrsQ‘iQ' YgemkWes! NpUt's
of the forced bl ank S|gnal DFF fromthe control circuit 10 and an output Q

of a flip-ifd gre¥ntdd.G 3 is a circuit diagramillustrating a typical
el ectrode driving circuit (logic unit) other than the signal

control

IThis Sheet Hasg

LTI llilace(

uni t 47 feraveroft hise peoanddr iaseri MG[sermlted in FIG. 4, the
forced blank display signal 5?? changes from the L
level to a high voltage level (hereinafter referred to as
an H level) at a timing tj;. The liquid crystal module
controller 12 generates the frame start signal SP, the
data signal latch clock LP and the AC-transforming clock
FR. VNow, the operation of the signal management control
unit 47; of the scan driver 46; will be at first
described. The frame start signal SP is supplied to an
input terminal CEA; of the signal delay circuit 49. The
data latch clock LP is supplied to a detection terminal
CKBl of the gignal stop detection circuit 48.

During an H-level period of the data signal latch
clock LP,- the transistor Try of the signal stop detection
circuit 48 assumes an on-status, wheréas the transistor
‘Tfé assumes an off-status. Hence, the capacitor'Cll is
charged with electricity for this period. During an E;
level period of the data signal latch clock LP, the
transistor Trg of the signal stop detection circuit 48 is
in the on-status, whereas the transistor Try is in the

off-status. Therefore, a part of electric charge supplied

management

scan



Formed in array in this logic unit are multi-bit scan el ectrode driving

cells 46[err], 46[err]... for applying voltages in the order of |ines
corresponding to a nultiplicity of scan electrodes. Turning to FIG 3,
there are illustrated the scan electrode driving cells 46[err], 46[err] of

the first and second bits and peripheﬁﬁl-circujts_thereoti- Attention is
herein paigi outhesgoan eheckeamerdrid s cold ANEIIdLcdiibddey ¢

configuration will be explained. This scan el ectrode driving ce oA46[err]

consi sts othealdyiypeiféiptf5OpoAbehe idbasn oV fier oSt ery ANtigd LY the
frame start signal SP and transferring this frane start signal SP to the

next stagngyemgl theres iagn;a:hnsngcdnoefmuﬁqzsicgn&iui\fsmchrms‘zedawliitmle y’nit
forced bl an 17 display control circuit 46b for performng a |ogic
arithneti caopeleetohc bynadgy ngy Tepétist bid mel s iafn the futan® saafrar ced
bl ank display signal DF supplied fromthe termnal Tn of the n-th scan
driver 46rnSignalfeSP. Similarly, the AC-transforming signal FR is
| supplied to a detection terminal CKBn of the signal stop
detection circuit 48n of the signal management control
unit 47n in the scan driver 46n. Supplied to an input
terminal CKAn of the signal delay circuit 49n is the franme
start signal SP defined as a cascade input DIn coming fronm
the output terminal DO of the scan driver 469. The output
T9 of the logic circuit 50 of the scan driver 4649 is |
cascade-connected to the logic circuit S50 of the scan
driver 46n. A capacitor Cn2 of the signal stop detection
circuit 48n is charged with the electricity by the
repetitive éulses of the AC-transforming signals FR,
There differ periods and duty ratios of the data signal
latch clock LP conceived as a detected signal, the frame
start signal ?P and the AC-transforming signal_?R. For
m;king coincident the comparative judgment timings t3 of
the inverters INV; - INVn in the respective scan driJErs,
it-is desirable that values (time constants) of discharge
resistances R} - Rn and of the capacitors Cy; _ Cnl, Ci9 -

Cn2 be mutually adjustable. For this purpose, in this

embodiment, as illustrated in FIG. 1, the scan driver is



unit voltage level shift circuit 46¢c for converting an output thereof into
a high voltage systemlogic anplitude froma | ogic system power source
voltage (Vcc = 5v); a total line forced blank display control circuit 46d
for performng a logic arithnetic operation by adding the forced bl ank

di splay signal DF to the AC-transform'ZuQ.cl ock FR, an AC-transform ng cl ock

voltage |l e [e(%/%ﬂ%%tew%g[ cidadbeidPre oenrvq%rlfzk%qmt'irag l,g\Cbtfr%iﬁ%for m.ng clock FR

into a hi -transtorm ng cloc err] "having a high vol tage

system | ogi &s ayiplddayies dd O Nex d G115 LML 250U £8, Y0l Lage (Vee =

5v); a positive/opposite 2- phase clock generation Circuit 46f. for
inverting the highiesddidgal Abdveansfuriign@ PedGldFR-ear khehghe of to an
anti phase high volt-age AC-transform ng clock FR err]; a selection control
signal genermiiontciafuilte 46y forpagarerstireg flewr tpi ehestdhiagl egtion
control signals C1 - C4 in chained conbinations froma pair of the high
vol t age A®hen arsd qrutiowt sclTgck- ARH afndt btend oaritci pliaseifi ghsvokt e BC

transform ng clock FR[err] and a pair of outputs O, O of the line unit
vol tage | éhadte bnithe di rlaal merudhfd Ta saeesuirad isdi tenthenfppeed

al ternatiVdeilglplca%n\%elya:niu%rygrno “etminals DF of the signal
drivers and the scan drivers. A liquid crystal display
panel 22 is therefore in a blank display state. Hore
specifically, when the forced display blank control signal
DF is at the L level, only a transistor F; of the
selection switch 46h of the scan electrode driving cell 46
remains in an on-state under control of the forced blank
display control circuits 46b, 46d depicted in FIG. 3. A
voftage of V5 (0v) is impressed on the scan electrodes,
while an inger liquid crystal electrode voltage (liquid
crystal applying voltage) is Ov. A period from the timing
tg to the timing tg corresponds to a liquid crystal drive
inhibit periog. At the timing ty, the liquid crystal
power source. circuit 28 is powered on, whereby the liquid
crystal voltages VO - Vg are generated. Those voltaégs
are supplied to the scan and signal drivers. ‘At a power
source actuation timing, the shift registers in the scan
and signal drivers are in an unsteady state. The liquid

crystal display continues to be blank-controlled up to the



18 electrode driving voltages V[err], V,[err] V[err], V4 to the scan

el ectrodes in response to respective selection control signals (Jerr],
Cerr], CJerr], Cerr]. A forced blank display control circuit is herein
conposed of the line unit forced bl ank gisplay control circuit 46b and the
total |line blank display control chrcd? -46d. -Note that t-he synbel | NV3

represent s, A 4 AVEL L afod Ve (TN RO hd Qo Wpllds1i8380T0 hAohie | ine uni t
forced bl ank display control circuit 46b of the forced bl ank display

control sigpabrif: Nexdingd her ogey atiiqui dofe dylita lephadiloent will be expl ai ned
with reference to FIG 4, too. Wen turning on a |ogic power source Vcc of
the liquid crysiett didpimytideviwteoudt Ta thewiomg st [ther H, lavedset $hgnal havi ng
a pulse width of several [err]s - several ns is supplied to a power-on
reset ternmimin®pf Hrlépi ovahtpsges aredsivepddrdr 6ol ébe1foreeth an MPU (not
illustrated) in the same manner with the pcior art. The liquid crystal

nodul e cordioplay bbenls qanhbly Yefining s, & obytihgg SCRPs 2@ EilgPR2ation, a

variety Ofdf&$§§g§ (%ﬁéanéﬁﬁlré¥?§J§i'Jf?ﬂl%yCE%%%?'22 is thereby
AC-driven by nofmal operations of the scan and signal
drivers. A display picturé is depicted on the liquid
crystal panel 22. The symbol B of FIG. 4 indicates a
liquid crystal driving period. The liquid power source
circuit 28 and the logic units of the scan and signal
drivers are powered on at the timing ty. At the timing tg
later than that timing, the liquid crystal display panel
29 is driven. Therefore, since the power-on of the power
source does not take place simultaneously, an excessive
power source.rush current is restrained. It is because,
.in addition to delayed action of the signal stop detection
circuit 48 itself, the delayed action of the signal delay
circuit 49 haying a delay time of 1 - 2 frame period
functions effectively. )

Now, it is présumed that an output of the data s?énal
latch clock LP transmitted from the liquid crystal module
controller 12 is stopped at a timing ty in the liquid

crystal driving period B. During outputting of the data

signal latch clock LP, the sufficient electric energy 1is



nodul e controller 12 are generally in a stopping status. During this
the forced bl ank display signal DFF assunes a | ow voltage | eve

peri od,
(hereinafter

power source vol tages V[err] - V[err§¥4§nain in a non-generated.

state

referred to as an L level). Hence, a liquid crystal power
Source circuit 28 is in a power-off state, while the liquid crystal

driving
-19-

. Th f d th' t t DC t | d
betwoen (TP} ﬁ%ffdt i Clp LEL L BLL et t°§ﬁ&'1§n8& IrPorSEREETN  qura €
t al t I d, t d
crystal el eng dé]tfnll % lgwea;y@% goff W4 Qh RGN eQd mlth' 'whuﬁ ake

4, the force

nal ang es ro

in FIG

evel to a high

vol tage lenelx (e @idefters t@flid,edd %Lae%taﬂchlhqvgle) igt a timng tlerr].
The liquid crystal nodule controller 12 generates the frame start signal

SP, the datansfanedd g cthel sadoddP cand dilve rAC

the operation of the signal nmanagenent control unit 47[err] of the
driver 4&{s#padiwid|Cipe atBdsiirdds, the electric charge of the second

capacitor Cjg is quickly discharged at a predetermined
time constant via the discharge resistance R;j. An input

voltage of the inverter INVg is gradually boosted. If

" that input voltage exceeds the threshold value VTH' the

output voltage INVggr thereof assumes the L level at a
timing tg. With this logic variation, the signal delay
circuit 49y is reset, and the output Q thereof becomes the
L level. Hence, in spite of the fact that the forced
display blank control signal DF is at the L level, the
output T; of the logic circuit 50; assumes the L level at
the timing té. This output T; is cascade-inputted to the
logic circuit 509 of the scan driver 469. Even when the
frame start signal SP is being outputted, and output Ty of
the logic circuit 509 becomes the L level. Further, the
output Tg is cascade-inputted to the logic circuit 50n of
the scan driver 46n. Therefore, the output Tn of the
logic circuit 50n assumes the L level even when the AC-
transforming signal Fr is being outputted. The output Tn
thereof corresponds to the forced display blank control

signal DF on the side of the liquid crystal display module

Qr&m&homhbngicbmck FR. Now,

scan



described. The frame start signal SP is supplied to an input term nal CKAL
of the signal delay circuit 49. The data latch clock LP is supplied to a
detection term nal CKB[err] of the signal stop detection circuit 48. During
an Hlevel period of the data signal Zg%gh clock LP, the transistor Tr[err]
of the signal stop detection circuit ssunmes an on-status, whereas the
transi stor Tr[err] assumes an off-status. Hencé, - the capacitor C[err] is
char ged mnﬂﬁlélé@trlEﬁ@y1ﬂ@ﬁ1@hP§YﬁéﬁﬂoGaneDu22ngSahhﬁrebEVEIOWthod of the

data signal, Iatch Z ik 1the transistor Tr[err] of the_signal stop
det ecti on dPr@uPt |sdﬂﬁptﬁ€ Siradea ﬁs“swﬁéréﬁg foeced ahsiRI®Y Trierr] is

e or ol R HaBhS Ly T &5@&5 3080 o

capac 1 G s raguebansy oL b e Fd e gt 4 5,

i nput volt%euofwt taﬁolwlavqrnt #rcl Nyl §5r inCQHBSon-state. & voltage v5
(0v) is fed to the scan electrodes, and the inter.liquid
crystal electrode voltage is thereby kept at Ov. For this
reason, even if the data signal latch clock LP is stopped
due to some cause, the liquid crystal elements are not
driven by the DC components, thereby preventing a
deterioration of the liquid crystal beforehand. If the
frame start signal SP or the AC-transforming signal FR is
stopped due to some cause, the output Tn becomes the L
level. Similarly, the deterioration of the liquid crystal
is preventeq beforehand. Incidentally, during this liquid
crystal drive inhibit period A, so far as the frame start
signal SP and the AC-transforming signal FR continue, the
second capacitor C99 and the capacitor Cnl are in a
charged state and the outputs of the inverters, INVZ

,INVn assume the H level.
When the data signal latch clock LP begins to

reappear at a timing tg, as described above, the second
capacitor Cyg is cﬁarged with the electricity. The output

INVoyp of the inverter INV, then becomes the H level.

After 1 ~ 2 frame period from the timing when the output



to the threshold value VTH or under. An output INT[err] of the inverter
INN[err] assunes the Hlevel at atimng t[err] Before the timng t[err],
the output INV[err] of the inverter INV2 assunes the L |evel. Ther ef or e,
the output Q of the D-type flip- flop 49a of the signal delay circuit 49 is
at the L level. For this reason, Jﬁ put T[err] of the logic circuit 50
assunes t | eve I NV[ err] cones the | evel

at that ngﬁghWT tave &f%Ut Cﬁgoes n8t SS fH thlgv% Eﬁiﬁé ERtfing t2.
During a Jfiagme iReiyiiad 46T ekl 1304 fra [ ]y of the
frame start S|gn5 gﬁ hl o&#puf Q F é LEgVééglggéehto del ayed

storage aqQigven Qft tahQnmnwgt tSi.gnahs ehttpla% twetﬁél PokiOPsi AORi¢49%a. AL
atimng t3, the output T[err] of the logic ¢ircuit 50 assunres the H | evel .

The franme s9tartthesiepyalbeSonies stppHi ¢dvee,t haddebests pond eagli path&KB2 of the
signal stop detection circuit 48[err] of the signal managenent control unit
47[err]. SugpuitsdTyo dm iodpdhet dogiinakcickaiesrpigf Sthnebscgneal tikel By
circuit 49[err] is the frane start signal SP defined as a.cascade input
Di[err] cdgiveg- fr8#ﬂ§e@a§@§dé°é9?6ub1@éknpnatrmb oignak BRaom dtheer 461.

The output T[err f the
P pa k f]t% IQqul crystal module unit 22 is changed to

the H level, whereby the liquid crystal display panel 22
enters the liquid crystal driving period B.

Finally, when the forced display blank control
signal DFF on the part of the liquid crystal display
controller 12 assumes the L level at a timing tg, the
output T; of the logic circuit 50; is changed to the L
level. The outputs Ty, Ton of the logic circuits 509 50n
thereby become the L level. Therefore, the forced display
blank contr&l signal DF on the side of the liquid crystal
display module unit 20 becomes the L level. The liquid
crystal display panel 22 enters a display-off period C.
(Embodiment 2)
 FIG. 5 is a block diagram illustrating the liquid’
crystal display device in an embodiment 2 of this h
invention. Note that in FIG. 5, the same components as
those of FIG. 1 are marked with the like reference

symbols, and the description thereof will be omitted.

A 'scan electrode driving circuit (X drivers) of a



-21- circuit 50 of the scan driver 46[err] is cascade-connected to the

|l ogic circuit 50 of the scan driver 462. A capacitor Cerr] of the signal
stop detection circuit 482 is fed wi-th an electric energy by repetitive

pul ses of the franme start signals SP. Simlarly, the AC-transform ng signal
FR is supplied to a detection term na Bn of the signal stop detection
circuit 48n of the signal managenent trol uni-t "47n in the scan driver
46n. Supplliiad itdo cany sitraputd itserlgimaio d@KAn uafi tt H@ disgrampdekdyo€iacuit 49n is
the frane start signal SP defined as a cascade input Din comng fromthe
out put temkuialide o tSf@ts Gl v@nisv b 146] d6m}. Theseuspap FFévefsof the

| ogic circuit 50 of. th%dscan driver 462 is cascade-connﬁgted to the logic
circuit 5076 Ydfe sS4 lMaRaB e ERt £o0d5adi (81 ténd Taf "t héBsi gnal st op

det ot on il (90 5, HREIARh Y WS SR LRRERY, B ERSREERR LY
L o B 0 U G A s gL g 97
control unit 77y - 77Tn, as illustrated in FIG. 6, are
power source power on/off control circuits 78y - 78n for
controlling power on/off timings of the liquid crystal
power source circuit 28 for generating the liquid crystal
driving voltages Vo - V5. Each of the power source power
on/off control circuits 78; - 78n is constructed of: an
inverter iNV3 for inverting signals coming in input
terminals Sl - Sn of the logic circuit 501; 2-stage-
connected D-type flip-flops 78a, 78b; and a logic circuit
78¢c for taking logic with respect to the signals coming
from terminais P; - Pn and the output Q. A signal delay
circuit 79 of each signal management control unit 77 is
constructed in such a way that a D-type flip-flop 79¢ of
the third stage is additionally connected to the 2-stage-
.céﬁnected D-type flip-flops 49a, 49b of the signél aeliy
circuit 49 in the embodiment 1. A power on/off signaT-of
the power source voltage Vcc on the logic side is supplied
to an input terminal Py of a logic circuit 78c of the

first scan driver 76;. An output PF; of the power source

power on/off control circuit 781 in the first scan driver



maki ng coi nci dent the conparative judgnent timngs t3 of the inverters
INV[err] - INVn in the respective scan drivers, it is desirable that val ues
(tinme constants) of discharge resistances Rlerr] - Rn and of the capacitors
Cerr] - Cnl, CJerr] Cn2 be nutually adjustable. For this purpose, in this
enbodi nment, as illustrated in FIG 1,2-ge scan driver is 22 provided
with connection external termnals of e resistances and the externally.
attached cHppcid orascaibe deseri bell tabave, e diimiarlg Py, pdr ithd fseeontihe on-
timng t[err] of the |ogic power source Vcc to the tinming t3 when the
outputs T[#%&] drivenf7Ghe |t erdd rsannl iegls wiee at HeriilngdelPn pifiethel eve
outputs Tn are suppljed to ige forced display blank control term nals DF of
the signal ™ol vesat ri tee nt 3y auEpusk |BEquiod dhgsParedi §pra§epanel 22
is therefore in a pblank display state. re specifically, when the forced
di spl ay bl%ﬁﬁfﬁuﬁﬂ*§ﬁ¥zﬁ%ﬂﬁﬁ%é&gﬁ%?%ht1: S E“Ié@@IFeSHPQ écﬁPaH§F§P5r Flerr]
of the selpclion s LGl *OL LT Ll SCalh FRFWOPF 0V LA §8Re 0

source power on/off control circuit 798n of the n-th scan

driver 76n is supplied to a power-off terminal POFF of the

liquid crystal power source circuit 28.

The liquid crystal power source circuit 28 is

structured in the same way with the conventional example.

This circuit, as depicted in FIG. 7, includes: a voltage

transforming circuit 28a for generating a high voltage (20

- 40v) which is boosted based on the Vecc (5v) power source

voltage; an npn-type transistor 28b for effecting on/off

control depending on a value of the voltage supplied to

the power-off terminal POFF; a pnp-type transistor 28¢c of

a power switch for performing on/off operations

interlocking with on/off operations of the transistor 28b:

a smoothing capacitor 28d interposed between a gollector

thereof -and the earth; and a voltage dividing circuit 28e

for outputting the liquid crystal driving voltages VO“— V5

from the charge voltage thereof.

The operation of the fdregoing embodiment will next

be explained with reference to FIG. 8. A power switch SW

is closed at a timing ty- The logic power source Vcc of



sTemains in an on-state under control of the forced bl ank di splay control
circuits 46b, 46d depicted in FIG 3. A voltage of V[err] (Ov) is inpressed
on the scan electrodes, while an inter liquid crystal electrode voltage
{liquid crystal applying voltage) is Ov. A period fromthe timng t[err] to
the timng t3 correspondstoallqwﬁ rystal drive inhibit period. At
the timng t[err], the liquid cryst Sgomer source circuit 28 is powered

, Whereb | d t 9Lt .V t ed.
Those vol (higed 4P ds GOAFFEA £4°PRE CORR Hha & @hgﬁléﬁif%e??ﬁ A o Bower
+hih | d

are in an e 9ha, "TEAEne ?H‘Z’%Id R F%ﬁ?%??ﬁﬁ%??? e

bl ank- cont 1 gl tQst 23uki 0 REvLESEr I ns hpveyespiiddisréperefore
possi bl e #%q§v0|dﬂggngfng%vgfﬁvfﬁg of tﬁ%L |qu]|ns crystg? panel? Next, when

the out put, T plpeGeNBS poR@ rHohevelseat tebaihhli RY 68, thk| Bvghiyol tages are

suppl i ed to t he forceg di splay blank control term nals DF of the scan and

si gnal crystal module controller 12. The liquid crystal module
controller 12 is thereby initialized. Hence, an output
signal from the liquid crystal module controller 12 is
generally in a stopping status. During such a period, the
logic power source voltage Vcc is supplied to one input of
the logic circuit 78c defined as an AND circuit of the
first scan driver 76y. The data signal latch clock LP
does not yet, however, come out, and hence its output PFl
assumes the L level. As a result, an output PF9 of the
second scan driver 769 is also at the L level. Besides,
an output PFn of the n-th scan driver 76n becomes also the
L level, whereby a power-off terminal POFF of the liquid
crystal power source cirbuit 28 is kept at the L level.
For this reason, a base potential of the transistor 28b
shown in FIG. 7 assumes an L level (0v), so that.a boosted
;oltage 4is not supplied to the smoothing capa01tor 28d
Therefore, the liquid crystal driving voltages VO - V;-are
not generated. As is similar to the embodiment 1, no DC
component is applied between the liquid crystal electrodes

during this initializing period. A deterioration of the

liquid crystal elemeats is prevented.



drivers. The liquid crystal display panel 22 is thereby AC-driven by nornmal
operations of the scan and signal drivers. A display picture is depicted on
the liquid crystal panel 22. The synbol B of FIG 4 indicates a liquid
crystal driving period. The liquid power source circuit 28 and the logic
units of the scan and signal drivers powered on at the timng tferr].

At the timng tﬁ%iéﬁ‘ﬁétﬂFﬂhédPgﬁgd qanquh%'lgqggqngysgglsq%ﬁgggy panel

22 is driven. Therefore, since the power-on of the power source does not

take place & rgHlea QUS| o AN KX AT e cRQURL 1SAYHES el B teynnent 1 s
restrained. It is because, in addition to delayed action of the signal stop

detecti on ati recWiitm i ittjsel fThet fe rdeldapdd nacidiien lay shensilgDAF del ay circuit
49 having a delay tinme of 1 - 2 franme period functions effectively. Now, it
i s presunedhanged firoguttiuet Lofl etvied dat £hei gndleviedt chGehecktkR transnitted
fromthe liquid crystal nodule controller 12 is stopped at a timng t4 in
the |iqui dher fqadie @tiaritng igdeilodPB. ther idagaostigoedi hateh checHalB si gnal
latch cl O%.lideFt.:’het r}\Ef‘)—St:li'fagfnisCf.'ioEi"rtlnti n%l % torc:.ikC F%r.]er'%é ie?cplained in the

embodiment 1, upon a start of appearance of the data

signal latch clock LP, the output INVQUT of the inverter

1INV, assume§ the H level at a timing tz; For this reason,

the output Q of the power on/off control circuit 78b

becomes the H level at a timing tg which is later by a 1 -

2 frame period than thg timing t9. The output PF{ of the

logic circuit 78c therefore becomes the H level. The

outputs PFg9, PFn of the logic circuits 78c of the second

and n-th scan_drivers 769, 76n become the H level,

correspondingly. The power-off terminal POFF of the

liquid crystal power source circuit 28 is energized at the

H level.- In consequence of this, the transistor 28b is

put into an op—state. The transistor 28c is also brought

-iﬁfo the on-state because of a drop in voltage of éh inter

base/emitter resistance of the transistor 28c. The

smoothing capacitor 28d is charged with the electricity, -

thereby generating the liquid crystal driving voltages Vo

- Vg. During a period from the timing ts to a timing ty

when the next frame start signal SP comes, the output Q of



24 supplied to the second capacitor Cferr] of the signal detection circuit
48[ err] of the scan driver 46[err]. Wen the clock thereof is stopped, no
el.ectric charge is transferred to the second capacitor Cl2 fromthe first
capacitor Clerr]. Besides, the electric charge of the second capacitor Cl12
Is quickly discharged at a predeterm ned tinme constant via the discharge
resi stance Rlerr]. An input voltage q3 he inverter INV[err] is gradually

boosted. Ifhd Attt vpldage ®Ceqds | Qe qhQ%%hglqu@hue yggrr] t he
out put voltage INV[err] thereof assunes the L level at a timng t[err]

Wth this Jiie mattiedt ich, tEha-siygralf 1de)-a) opist ol thd9keghh1li el gget, and
the output Q thereof becones the L |level. Hence,. in spite of the fact that
the forced idiapltay’ Dl ank tdorst rembosliigrealt Ofs igreaterhbylLll ekgh, ihhehout put
T{err] of the logic circuit 50[err] assunmes the L level at the timng
t[err]. THoFegutqhto i exqmtnoad cdgeadd- iT8put t ddet outhot] Bgp€ thechit 50[err]
of the scan drlver 46[er&] Even when the frame start signal SP is being

out put t ed,® fhinsifilog %9 bercomes (thgi & éﬁﬂ@d|§159FérgY petofieamehe L

ggxegf Further,d Hhe QP%P%%_T[err] esDc%i%%d?lugp¥Hted7gg thEsIoglc circuit

result, the outputs T;, Ty, Tn all become the H level. As
in the same way with the embodiment 1, the forced blank
display signal DF on the part of the liquid crystal module
unit is changed from the L level to the H level. The
driving voltages Vg - Vg are thereby supplied to the scan
and signal electrodes of the liquid crystal display panel
22. The operation then enters a liquid crystal mode.

For instance, concurrently with a generation of the
liquid crystal driving voltages Vo - Vg, the liquid
crystal display panel 22 is driven. It follows that large
charge rush currents are induced in power source units of
the scan and signal drivers as well as in the liquid
_crystal panel In accordance with this embodlment

however,” the- 11qu1d crystal drive is initiated after the
l1-frame period Tp since the liquid crystal driving -
voltages VO - Vg have been generated at the tihing ts.
The power source units are energized with a time

difference, whereby the rush currents can be dispersed.

This makes it possible to prevent a power-down and reduce



t he scan driver 46n. Therefore, the output Tn of the logic circuit 50n
assunes the L | evel even when the AC- transform ng signal Fr is being
outputted. The output Tn thereof corresponds to the forced display blank
control signal DF on the side of the liquid crystal display nodule 25
unit 46. The liquid crystal panel 2 b;,thereby brought into a bl ank

di splay state by using the forced di s y blank circuits 46b, 46d. Nanely,
only a tra@ndiofedr PPy tvof HHEhsdSedni snrowhednfabhfof phetecthngl ectrode
driving cel 6 shown in in the on-state. A voltage V5 (Ov) is

I FI.G,.3 i
fed to t he PEcart W i (Fgdde ! gﬁ&pbﬁé PADE! PREutBechySYarsetecteblie vol tage
IS thereb%h%e%t03%"9%3Cﬁq%ehh?%WQ?aégnFﬁgﬁgHE%%g%ggsg?éﬁ%ﬁ% nal |atch clock

LP is stopped due to some cause, th Tat® not driven

Crystal baroranand prelf SEPEBRRERE, LY 3 QRUCELEEFHAE 8 1 anct ormi ng
signal FRingrekeRrPad due hAndeFEoEay$nalhsiPetPptidLepecpges the L
conventional system and LCD module. Furthermore, a
reduction in the power capacity is brought about, and
hence inexpensive power source is available.

Next, supposing that oscillations of the data signal
latch clocks LP transmitted from the liquid crystal module
controller 12 are stopped at the timing tg in the liquid
crystal driving period B, as in the embodiment 1, the
input voltage of the inverter INVyg is boosted. The. output
voltage INVoayr becomes the L level at a timing tg. The
outputs Ty, Ty, Tn also become the L level. As a result,
the forced display blank control signal DF on the side of
the liquid crystal display module unit assumes the L
level. The liquid crystal display panel 22 is thereby put
into a blank ?isplay state. The effects as those of the
embodiment 1 are exhibited. When the output voltaéé '
INVogr of the inverter INVy9 assumes the L level, the-—
outputs PF;, PFy, PFn simultaneously become the L level.
The power-off terminal POFF of the liquid crystal power

source circuit 28 is changed to the L level. The liquid

crystal driving voltages Vo - VS cease to be generated.



tevel. Simlarly, the deterioration of the liquid crystal is prevented

bef orehand. Incidentally, during this liquid crystal drive inhibit period
A, so far as the frame start signal SP and the AC-transform ng signal FR
continue, the second capacitor CJerr] and the capacitor Cnl are in a
charged state; and the outputs of the inverters.INV[err] , INVn assune the
H level. Wien the data signal |atch cI LP begins to reappear at a timng

t6 as descri bed o] t o] p r | it the
electricity. 1]’ g %ﬁ%%u?‘?gﬁﬁfepg o @f%(]‘;elpll'né/:e [Stﬁc%%{% Vidt hrekn%becorres
the Hlevel. trhigE &4: 2A£raﬁretp@rmﬁief&mvimter{e Nch BY eI dafte 10Ut put 26

I NV[err] have becone the Hievel, the output Q of the signal del'ay circuit
49[ err] fuﬂEéI@mtﬁl@taﬁoHtigéEINVi@? +N@s tihe Hhiavedr atve, thddon@st [terer] .  The

output T[err] of the logic circurt 50[err] thereby becomes the H |evel, and

correspondﬂngéyethetomtpuﬂsni[égr],Aﬁ?ﬂiﬁcudﬁadcmﬁmwaﬂr&hﬂtmnﬂﬁﬂharr], 50n

beconme the H level. Hence, the forced bl ank control signal DF on the
PFy, PFZ, PFn also become the H level at a timing tg after
the 1 - 2 frame period from that txmlng tg. In
consequence of this, the power-off terminal POFF of the
liquid crystal power source circuit 28 is changed to the H
level. Generated are the liquid crystal driving voltages
Vo - V5 which are in turn applied to the drivers. As
explained earlier, the outputs T;, T9, Tn become the H |
level at a timing 10 which is later by the l-frame period
Tgp than the timing tg. The liquid crystal driving
voltages Vy -Vg are supplied to the scan and signal
electrodes of the liquid crystal display panel 22. Then
resumes the liquid crystal display mode.

When the forced display blank control signal DFF on

the part-of the liquid crystal display controller 12
becomes the L‘level at a timing tj;., the outputs Ty, To,
Tn also-become the L level. The forced display bl;hk ‘
control signal DF on the side of the liquid display A;dule
unit 70 aséumes the L level, correspondingly. The liquid
crystal display panel 22 enters a display-off period C.
At a timing tyg after the 1 - 2 frame period from that

timing tyy. the output Q of the D-type flip-flop 78b of



part of the liquid crystal nodule unit 22 is changed to the H | evel,
whereby the liquid crystal display panel 22 enters the liquid crystal
driving period B. Finally, when the.forced display blank control signal DFF
on the part of the liquid crystal display controller 12 assunes the L |evel
at atimng t[err], the output T[erq¥ f.the logic circuit 50[err] is
changed to the L IeveI The out puts Tn of the logic circuits 50[err],
50n therelthebeosre phéof f| eveltrOThe:eémre T8 heid orloak el stpd ayheollank cont rol
signal DF on the side of the Liquid crystal display nmodule unit 20 becones
the L | evdeYethe Thgurytesyst BF1di gﬁtaypblan@lSQZb@ﬁ@s“}fdrs#ﬂvaﬁy -of f

R e S L T
T i SO RS b i TG b o
eleCtrOdeTHEhVE@ginQﬁgikeﬁérgiigﬁréi Pﬂeallquld crystal driving
voltages Vg - Vg. As described above, the forced display
blank control signal DF on the side of the liquid crystal
display controller 12 becomes the L level, after stopping
the liquid crystal drive, and after a constant period has
‘elapsed, no liquid crystal voltage is applied to the
drivers. Relations in potential with respect to the logic
power source Vcc and the liquid crystal driving voltages
Vo - Vg are maintained by the sequence during such a
power-off period. A through current and a parasitic
bipolar current within the driver #re restrained, thereby
protecting the liquid crystal display panel and the
drivers as well.

In accordance with this embodiment, after the clocks
have been sup?lied to the liquid crystal module,- the
liquid G%ystai power source circuit 28 is.powered on. .The
liquid crystal power source circuit 28 is powered off when
stopping the outbut of the clocks. The rush currents
become dispersive or occur with a time difference by the
auto-sequence of such energizing of the power source. A4s

is similar to the above, it is feasible to protect the



-27- liquid crystal display nodule unit 70 is conposed of a plurality of
scan drivers 76[err] - 76n. These scan drivers include signal mnagenent
control units 77[err] - 77n identical with the signal nmanagement control
units of the enbodinent 1. Added to the respective signal nmanagenent

control unit 77[err] 77n, as iIIus;%ﬁped in FIG 6, are power source
power on/off control circuits 78, - for controlling power on/off
timngs of ltigeildi gquiyd tarly shale lpowes tséutdegcitheuliq@8dforygembrati ng the
liquid crystal driving voltages V[err] - V[erriz Each of the power source
power on/ ofdfi sedntyr slodgilecuitthe A1iverygandstbensiauidedrvstabinPofeerter
INV[err] for inverting . signals qoning ininput termnals S[err] - Sn of the
| ogi ¢ circGWWfEG[§#FFP12-§§a§§J connected D-type flip-flops 78a, 78b; and a
logic circuit 78c f.qr taking l.ogic with respect to the signals com ng from
term nal s P[err]8[“--c1 & lﬁhe18u§§8te g°dAmngﬁaﬁlﬁgF§§e%i?@ﬁ??’7gﬁ%f each
si gnal managenent control ynit IS truct i Yyt a
D-type fliﬁgﬁn ?@@aéfmfﬁg fﬁ?ﬁ%oétgégqﬁsaégd??F8g5§F§pggn2§g?egﬁ%o t he

2- stage- C%@Qﬁp%ﬁqv?T%yQﬁItliﬁTfh@p%eégﬁse499eopuh9§r559n@hed?y@y circuit

49 in the enbodi nmen power on/off signal o

signal lines is smaller than that of the signal drivers
LSI, and the display frame region is broad. Hence, an
allowance for area of the circuit board mounted with the
signal management control units is large. This embodiment
has dealt with the display device based on the simple
matrix liquid crystal panel. The present invention is not
limitea to.this type of display device but may be applied.
to an active matrix type liquid crystal display device.

In such a case, it is desirable that the signal management
control uni%s be incorporated into gate drivers LSI. On
this occasion, the gate drivers LSI are controlled so that
all the gates are turned on when stopping the clocks.
Source drivers are controlled to output the samg potential
6& the data-side as that on the common side. ALl £he‘
pixel electric fields are set in a non-application sgéte.
Besidés, the present invention is applicable not oniy to
the displays but also to display devices whose display

quality is deteriorated by the DC drive as can be seen in

an electronic device and a plasma display to which the



t'he power source voltage Vcc on the logic side is supplied to an input
termnal P[err] of a logic circuit 78c of the first scan driver 76[err] An
output PF[err] of the power source power on/off control circuit 78[err] in
the first scan driver 28 76[err] is cascade-supplied to a term na

Plerr] of the second scan driver 762 &gascade supplied to a term nal Pn of
the n-th scan _driver 76n is _an out put3 [err] of the power source power
on/of f cohifBidcFreatel7davipet hé, setohn skancals¢ vef Zebiwfid he previ ous
stage. An out put PFn of the omer ource power_on/off control circuit 798n
of the n-PﬁY§géﬁ ARrPyerapahh %téﬁngYéﬂetoWh %b%ﬁ#QQﬁ¥eQe¢n1nal POFF of the

'cihf'ﬁhf'tcrz%s??' éF"ﬁ’ﬁﬁu?%%%‘e’ﬁt?kécémgmn% A T A ha xZﬁB{Ze
Thi ' I
ciroutt ooepARgERREEL THobRIR EhodrpbBELEYTRNe Tyfhd T IARRRNE 0T bocea

on the Vb&n(?ﬁ% PBE@Et?OQEC%hMOE§§H§1 &8pPPPed VP b T M| i 28D for

ef fecting on ? )
crystal module controller 12 and the means for
eliminating this abnormal state of the signal befo;ehand
or afterwards. The following distributive arrangement
may, howefer, be gdoptable. Some of components of those
means are provided in the liquid crystal module, while the
rest of them are provided in the system (controller). For
example, the plurality.of signals (SP, LP, FR) which may
cause a DC driver of the liquid crystal panel are
different from each other in terms of frequencies and
pulse duties. Therefore, those signals are converted into
a single coiposite signal by use of a non-coincidence gate
(Exclusive OR gate). The composite signal is sent back
to the system, and the abnormal state is checked by a
jJudgment circ?it. The abnormal state is eliminated by anm
'o;tput bhereof. An additional arrangement is thét-the'
indicator display is effected by using a display bodf_
other than that on the side of the LCD module.' The
following 1s other adoptable method. The output of the

terminal! Tn of the scan driver 46n in the embodiment of

FIG. 1 is returned to the system, and the logic and liquid



control depending on a value of the voltage supplied to the power-off
term nal POFF;, a pnp-type transistor 28c of a power switch for performng
on/ of f operations interlocking with on/off operations of the transistor
28b; a snoot hing capacitor 28d interposed between a collector thereof-and
the earth; and a voltage dividing circuhts28e for outputting the |iquid

crystal driying. yplipagesa f&Edd s u?)ﬁdﬁeern%natr?r/\npﬁ}oﬁgfxﬁchar&% i\é%&}[ %ge t her eof .

The operation of the foregoing e t”be ex d with

reference tpi & pSocPover(sddedrtSWis closed at a timng to. The logic
power source Vcc of 29 the liquid crystal display device is turned on.

As in the same wayotidh daiesentmodideryr il r 1S afhesildrRali dnaviydgaa pul se

wi dth of several [err]s - several ns is supplied froman KPU to a power-on
reset ternmipete ROl thee ¢ §upidb tordest dlh eraihiy e ixanitriolnl eaylBe Thaskdquid
crystal nodule controller 12 is thereby initialized. Hence, an output
signal fromR¥ hele i fadtd hastdie lodiid comtstall erankd iis driven by the

effective DC components due to a decay in the output of a
specific driver. The deterioration may be caused also by
value shifts of the liquid crystal driving voltages Vo -
Vg which are derived from an abnormality in the voltage
dividing circuit 28e of the liquid crystal power source
circuit 28 shown in FIG. 7. Those abnormal conditions are
detectable as fluctuations in the power source current and
voltage and therefore eliminated by the above-described
abnormality eliminating means.

Industrial Applicability:

As diséussed above, in the flat display device
according to the present invention, when stopping the
oscillations of signals transferred from the display
control unit,\the DC drive of the liquid crystal is
-fgrcibly stopﬁed by the signal management control means of
the display body module. It is therefore possible to
prevent the deterioration in the display body which is
derived from the DC drive. Besides, the power source rush

currents can be reduced. The present invention is

applicable not only to the liquid crystal display device



generally in a stopping status. During such a period, the | ogic power
source voltage Vcc is supplied to one input of the logic circuit 78c
defined as an AND circuit of the first scan driver 761. The data signa

I"at ch cl ock LP does not yet, however, cone out, and hence its out put

PF[err] assunes the L level. As a [egfti, an output PF[err] of the second
scan driver 762 is also at the L | evaP©O Besi des, an output PEn of the n-th
scan drivebu¥6alpecooes nlesnehéisplevedeviverabny eheoldre.of fTheer m nal POFF
of the liquid crystal power source circuit 28 is kept at the L |evel. For
this -reaséﬁ?sangaS%VﬁbﬁéﬁBiaF dtitrklerbosisiorv2gh stwdisplRyG 7
assunes an,L level (0Ov),, so,that a boosted voltage is not supplied to the
smoot hi ng 88paEFE oF RaBAtRenEi 8P E2 8 T4HbItY AAY briatsRamafith$ vol t ages
Vlerr] - Vjerr]._ ar ot _gener at ed. is.simlar to.the enpbodi nent 1, no DC
conponent #§35£%¥iE%E%e?a%eﬂ“fﬁ%g?fﬁﬁ*% %9?2%%Jt¥ﬁe&RWQf ity this

initializiggepgéiggngﬁgggﬁgigpration of the liquid crystal elenents is
prevent ed. i



Next, as | 8, a variety of signals are generated fromthe
liquid cry m’mﬂi E"Igﬂ oller 12 at a timng t[err]. The forced bl ank
di.spl ay si gmnale ed fromthe L level to the Hlevel. GCenerated

are the frame start signal SP, the data signal |atch clock LP and the
AC-transform ng clock FR As explained in the enbodi mrent 1, upon a start of
appearance of the data signal |atch gi Kk the output INV[err] of the
inverter | KpErif BHALKER i&e H Il eve Qf a t|n1ng t2. For this reason, the
out put Q of the pomer on/off control circuit 78b beconmes the H level at a
timng t3 whichlisAl &taf 6ysalay devi¢aneoperiotghan the timng t2. The
out put PF[err] of h l, 0 It 78c therefore becones the H level. The
out puts PF2, PFh 6 ?h% ?Bg?% PEEURedu Igcumit i liddaved 2arfd at- th scan

drivers 76 b e veI pndlngl . JJhe paqwer - of f
t er mi nal %ﬁizﬁgy ﬁggfgqu$ddé§ s%%]b%é%wé cﬁﬁ%x?%ﬁ&%:|9F fglﬁénénerglzed at
the H 'eve§%1d|Pl&@néPQH?Q%eb&ﬁyIrﬁéa the transistor 28b is put into an

on-state e transistor c IS al'so brought into the on-state because of a
drop in voltagesof i @91 Pt &sn PASE/ @D { €S T ﬁ? £fs aliie gpansi stor 28c.

The snoot hi ng capacitor 28d is charged mnt ectr|C|ty,
display body module unit disposed separately therefron,
characterized by further coamprising a signal management
control means having a sighal detection means for
detecting an occurrence of abnormality in a first signal

~transferred from said display control unit and a sequence
processing means for changing a signal form .on the side of
said flat display body module unit on the basis of said
detection signal.

2. The flat display device as set forth in clainm 1,
wherein said signal management control means is provided
on the side of said flat display body module unit.

3. The flat display device as set forth in claim 1 or
2, wherein safd signal detection means is a signal stop
detectien meahs for detecting a stop of said firét-sighal,
and said sequence processing means is a forced stop -
control means for control-setting, to zero, a display body
application voltage, supplied to said flat display body,

of said display driving means on the basis of an output of

said signal stop detection means.



there | liquid crystal driving voltages V[err] - V5. During
a perﬂgﬂiﬂm\im%mm@g t3toatimng t4 when the next frane start signal
SP co s t of 31 the D-type flip-flop 79c remains at the L
I'evel . The stage nunber of the D-type flip-flops of the signal delay
circuit 79[err] in this enbodi nent i (greater by 1 than in the power on/off
control circuit 78[err]. The out put % f the D type flip-flop 79c becones
the H |l evel sl duwelheyfdal-fliapdapedeodce[esr$ethfortihainoélidime D-type
flip-flop 78b. As a result, the outputs T[err], T[err;, Tn all becone the H
| evel . As wherneHa sarkd faycridt BtpRecenbodi neeany inhbudes cedf btahk di spl ay
signal DF on the part of the liquyid crystal nodule unit is changed fromthe
L level td& 489 lHdedga negRs éPFvHﬁgaVbF$a©e§e%f%¢rilgn%4err] are thereby

SUPBIT 20 2l S5 ARHah R (8L oGH 057, oISl AMLE IR yLoE Y
gfgfgif?nékg#¥%QHa;ﬁng?ggggk?gngﬁ 506p! hQLLE: EEYSh@ndri ving vol tages

5. The flat display device as set forth in claim 4,
wherein said forced stop control means includes a control
terminal of a third signal, an output transmission of
which is to be controlled.

6. The flat display device as set forth in claim 5,
further comprising said n-bieces of signal management
control means where n is a positive integer, and types of
detected signals inputted as said first signals to said
respective signal management control means érg different
from each-other.

7. The-flat display devibe as set forth in claim 86,
wherein a control output of said k-th signal management
control means is a third signal of said (k + 1)th signal
mnanagement coptrol means where k = 1, ..., n - 1, and
-d{splay~on/off of said display body driving means {E
controlled based on a control output of said n-th sié;al
management control means.

8. The flat display device as set forth in any one of

claims 4 to 7, wherein said first signal delay means

receives an input of a frame start signal as said second



crystal i ay panel 22 is driven. It follows that |arge charge rush
current samﬁlﬂlﬂwﬂﬁﬂmnmomr source units of the scan and signal drivers
as well Loy crystal panel. In accordance with this enbodi nent,
However, the liquid &rystal drive is initiated after the 1-frame period
T[err] since the liquid crystal drivgqg voltages V[err] - V[err] have been
generated at the timng t[err] The power source units are.energized wth a
time diffeviegreel awderiebyW thte gadks P -dumeerftls podd ops  diespebdedanthi s nmakes it
possible to prevent a power-down and reduce = 32 a power capacity, which
is in turFepiahle AR sRbtEctEh Uiy ioduise idr ydEar LdiségPay panel and the
drivers as, well.. The above-descw hed power. contr.ol decreases a burden in

ternms of ﬁﬁﬁ%ﬁﬁ&ﬁﬂuﬂ%ﬁﬂﬁﬂﬁh%&%tslgn& PESttdivFs 13 e8fEr ease in the nunber
of signal wr ess.bglfjh‘gfefql atibﬁd zfsﬁzg\égﬁtd'e%%le PSERT ?@gthc?ﬁ{rgggliﬁ' 7

Furthernore, a re 'on 1 ower ‘capacity 1S broug out, 8hd hence

I nexpensi V& RyEre SPWLRL ' S1AY A ilsPa§ body module unit incorporates
a power source control.means for controlling power on/off
of a display Sody power source means for generating
display body driving voltages on the basis of the output
of said signal stop detection means and a fourth signal as .
well.

10. The flat display device as set forth in claim 9,
wherein said power source control means includes a second
signal delay means for delaying said second signal
transferred from said display control unit by the output
of said signal strop detection means.

11. Thé flat display device as set forth in claim 10,
wﬁerein said second signal delay means receives an input
of a frame start signal as said second signal and is H-
staged (M < N? D-type flip-flops settable and resettable

“based on tha-éutput of said signal stop detection means
where M is a positive integer. -
12. The flat display device as set forth in any one
of claims 1 to 11, wherein said flat display body is a

liquid crystal display panel.

13. The flat display device as set forth in any one



Next , C|Ilations of the data signal latch clocks LP
trans m ,m ” qui d crystal nodule controller 12 are stopped at the
timng ¢[err]c quid crystal driving period B, as in the enbodi ment

1, the input voltage of the inverter INV2 is boosted. The output voltage
INV[err] becones the L level at a tinia%EtG The outputs T[err], T[err], Tn
al so becone the L level.” As a result forced displ ay ‘bl ank control
signal DF of theigpde b lhe V‘i’%]mdﬂcﬁfiysdaflaﬂ shi sl aodhfdy urfi t2 assumes t he
L level. The liquid crystal djsplay panel 22 is thereby put into a bl ank

di spl ay staiésm?h@1§P%é%t%a%% lthose of the enbodinment 1 -are exhi bited.

When t he out put go FA? éii i.the | nyerter INV2 sunmes e L | evel ,
the outputs PF[&Ft f:fg h ST hUH R &EREOUSES, R etdnéml_t1 The

-of f el oy I t 28
Changed ot FEE P2 eVEF T T U et e R By e
cease to bc‘flg?i'&&af:@&'y dm?’?’nérh@oﬁ@é@eé'wai $ By S PGk Lo dt %”S

reappeari ng a
the basis of a variety of signals from a display control

unit, said driving device comprising:

a signal detection means fo; detecting an occurrence
of abnormality of a first signal transferred from the side
of said display control unit; and

a sequence procgssing means for changing a signal
mode on the side of said flat display body module unit on
the basis of a detection output thereof. |

15. The display body driving device as set forth in
claim 14, wherein said signal detection means is a signal
stop detectfon means for detecting a stop of said first
signal, and said sequence processing means is a forced
stop control means for control-setting, to zero, a display
body applicat}on voltage supplied to said flat QiSplay
-bbdy on_the_bésis of an output of said signal stop
detection means.

16. The display body driving device as set forth in
claim 15, wherein said forced stop control means includes
a first signal delay means for delaying a second signal

transferred from the side of said display control unit by



atimn tlerr]. As Tr-the same way with the embodi ment 1, the output

vol ta iﬂ inverter I NV2 becones the Hlevel at a timng t8.
As d| 1@&2 outputs PF[err], PF[err], PFn also becone the H
l'evel at étimW@st r] after the 1 - 2 frame period fromthat timng
t[err]. In consequence of this, the gg r-off termnal POFF of the |liquid
crystal power source circuit 28 is ch ed’'to the Hlevel. Generated are
the |iqui carcromstrut drfi anigl ol&indde s typedelt ec tWper mpawii ch are in turn
applied to the drlvers As expl ai ned earlier, the outputs T[err], T[err],
Tn becorme the HY <aﬂ§eaﬁl%fkﬁﬁnqﬂfyléﬁmw1éﬁ ﬁ§vﬂéﬁeﬁ5b§e$hé°I$Praﬁe peri od

TF than the t t The Jiquid crystal d Lt Y
Nerr] ard St ed 45 4 Gt %‘#&e&céﬁwa@pa&{r%' adeide Ee i

| di I 22 h de.
When t he 'forcri‘%% By B e ol s R g AP B Ve 1

ank” control the l'iquid

crystal di I nmes the L level at atimng tferr t he
y vﬁﬁ?y %errﬁié%%ﬁﬁ%‘a gt ],

outputs T[err so become the L ievel. The forced dlsplay
bl ank control sjignaly DR i e boidde dofi viihg lietlcd disSBeay raRdyl gpunit 70

assunes the L level, correspondingly. The liquid crystal display panel 22
enters a CBEaMnﬁYl'Q”deﬂd s@id signal delay means receives an
input of a2 frame start signal as said second signal and is
N-staged D-type flip-flops settable and resettable based
on an output of said signal stop detection means where N
is a positive integer.
19. The display body driving device as set forth in
" any one'of claims 15 to 18, wherein said signal management
control means includes a power source control means for
controlling power on/off of a display body power source
means for génerating display body driving voltages on the
basis of the output of said.signal stop detection means
gnd a fourth signal as well.
| 20. The ?isplay body driving device as set forth in
-19; wherein séid power source control means inclﬁde; a
second signal delay means for delaying said second sfgnal
transferred from said display control unit by the output
of said signal strop detection means.
21. The display body driving device as set forth in

claim 20, wherein said second signal delay means receives



At atimn er the 1 - 2 frame period fromthat timng t[err],

t he out putﬁmt,ﬂ”ﬂf]j,@bu flip-flop 78b of 34 the power on/off control
circuit 78[®rreg i W to the L level. The outputs PF[err], PFlerr],
PFn al so becone the L level. As a result, the power-off term nal POFF of
the liquid crystal power source cirag't 28 al so assunes the L level. Then
stops the generation of the liquid- QStaI'driving vol tages Vjerr] -
V[err]. Asndesgitbefl abbvene theaforcieghdi sgd aya 1l avde caantsiginasli gimal DF on
the side of the liquid crystal display controller 12 becones the L |evel,
after stopps nf-s tegéd qlil o< cif Yy sh-at vy mir i f/ki paflb @ tsert e bdenstraint peri od has

el apsed, no liquid crystal voltage is applied to the drivers. Relations in
potential ¢¥httebbectbasved hen | g copomer sbuyzied \wigmenld stiee® | i quid crystal
driving voltages, Verr] - V[err], are maintaipned by the sequence during such
a power-of4ehest bR B3R tRSF Ut rchi? 8BRS b 148 o 49&8 i pol ar current

wihin the driver afe."@PLIRLYeShal B EPL SRR T WIS g0 Vot
any one of claims 14 to 21, wherein said display body
driving device is a liquid crystal driving device for
driving a liquid crystal display panel.

23. The display body driving device as set forth in
claim 22, wherein said liquid crystal driving device is a
semiconductor integrated circuit.

24. The display body driving device as set forth in
claim 23, wherein said semiconductor integrated circuit is
Y drivers.

25. The display body driving device as set forth in
claim 24, wherein said Y drivers are scan drivers of a
simple matrix liquid crystal display device.

26.-The display body driving device as set forth in

claim 24, wherein said Y drivers are gate drivers of an

active matrix liquid crystal display device.



drivers as well. In accordance with this enbodinent, after the cl ocks have
been supplied to the liquid crystal nodule, the liquid Crystal power source
circuit 28 is powered on. The liquid crystal power source circuit 28 is
powered of f when stopping the output of the clocks. The rush currents
becone di spersive or occur with a tinme glfference by the auto-sequence of
such energizing of the power source. Is simlar to the above, it is
feasible to protect the 35 liquid crystal panel constituting the liquid
crystal displ ELADRISELANDPENICRANMEISIBEIAY iIRQRY DRIMEING ORWEIE sour ce
circuit as well. Incidentally, in the enbodi nents di scussed above, the

si gnal managenent control units are incorporated into the scan drivers LSI.
It is because the nunber of the I/Osignal lines is smaller than that of
the signal drivers LSI, and the display franme region is broad. Hence, an

al |l owance for area of the circuit bgggg nngnted with the
rac

Signal management control units 47; - 470 of
respective scan drivers LSI in an LCD module are cascade-
connected and each have the same construction. A detected
signal of the signal management controllunit 47y is a data
signal latch clock LP applied to a terminal CEBy. 4
detected signal of the signal_management control unit 474
is a frame start signal SP applied to a terminal CKBZ. A
detected signal of the signal management control unit 47n
is an AC-transforming clock FR applied to a terminal CKBn.
The signal management control unit 47; includes a'signaf
stop detection circuit 48 serving as a signal detection
means for detecting a stop of the detected signal and a
sequencé processing circuit 51 consisting of a signal
delay circuit 49 and a logic circuit 50. When stopping
oscillation; of, e.g., the frame start signal SP, outputs
Ty - Tn of the circuit 51 change to an L level. Hence, a
display-eff signal DF of the LCD module assumes the L
level. A liquid crystal panel is forcibly set in a
-d{splayzoff.méde. As a result, even if the frame gtari
signal SP is stopped due to some cause, a liquid cry§Ea1
application voltage is set down to zero. It is therefore
possible to avoid a liquid crystal DC drive and preQent a

deterioration of the liquid crystal.

This Sheet Has Been Replacec

T




5i gnal managenent control units is large. This enbodi ment has dealt with
the di splay device based on the sinple matrix liquid crystal panel. The
present invention is not limted to this type of display device but may be
applied to an active matrix type liquid crystal display device. In such a
case, it is desirable that the signal managenent control units be
i ncorporated into gate drivers LSI. On £hPs occasion, the gate drivers LSI
are controlled so that all the gates are turned on when st oppi ng the
clocks. Source drivgys are controlled to output the same potential on the
data side as that o& the common side. All the~QIX6Lr6|ECtrIC fields are set
I n a non-application state. Besides, the oresémi ventlon I's applicable

n

not only td the_displays but also tqo display deyices Widse di Splay quality

i s deteriorated by the DC drive as can be seeg h an el ectrohic devijce and
a plasm dlsplay to which the 36 liquid crystpll deviceqg as 1 ngthe
case of a hlquld crystal photo arithnetic devjce mgdgly appl i ed. f
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In the respective enbodi nents di scussed above, the liquid crystal nodul e
i ncorporates the neans for detecting an abnormality in the signal supplied
fromthe liquid crystal nodule controller 12 and the means for elimnating
this abnormal state of the signal beforehand or afterwards. The foll ow ng
di stributive arrangenent may, however, be adoptable. Sone of conponents of
those neans are provided in the lig uydgfrystal nodul e, while the rest of
them are provided in the system (controller). For example, the plurality of
signals (SP, LP, FR) which nmay cause-a DC driver.aof -the |iquid crystal
panel are different fromeach other in terms of frequenci es and | se
duties. Therefore, those signals are conV%iaed |n$%ba.5|ngle conposite
signal by use of a ndn-coincidencé g The conposite
signal is s%ﬂ§>bac ty@ithe system dnd t checked by a
hé

j udgnent circuit. abnormal state|if [ « apitput thereof. An
addi tional ar aﬂgﬁﬂﬂqﬁlﬁ&i§h€§oLje l C [ N st cted by using a
di spl ay bod?igther t har—t-hat "y, tihe ($i de . he LLED Inodul et The fol | ow ng
i s other adoptabl g metifhod.L.The out put—of—fhe—t€rmfnal| Tn of the scan driver
46n in the enbodi nept! g It INVour :
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FIG 1 is returned to the system and the logic and liquid 37 crystal
system power sources are on/off-controlled by fixed procedures (sequence).
Anot her cause for deteriorating the liquid crystal panel will be

el ucidated. The deterioration may be caused by the fact that the |liquid
crystal panel is driven by the effective DC conponents due to a decay in
the output of a specific driver. The det#rBPoration may be caused al so by
val ue shifts of the liquid crystal driving voltages V[err] - V[err] which
are derived froman abnormality in the voltage dividing circuit 28e of the
liquid crystal power source circuit 28 shown in FIG 7. Those abnor nal
conditions are detectable as fluctuations in the power source current and
voltage and therefore elimnated by the above-descri bed abnornality
elimnating neans. Industrial Applicability: As discussed above,2in the
flat display device according to the present invention, when stopping the
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oscillations of signals transferred fromthe display control unit, the DC
drive of the liquid crystal is forcibly stopped by the signal managenent
control neans of the display body nodule. It is therefore possible to
prevent the deterioration in the display body which is derived fromthe DC
drive. Besides, the power source rush guBrents can be reduced. The present
invention is applicable not only to the liquid crystal display device 38
but also to a plasna display device and the |ike. The present invention is
suitable for use with such display devices that the display quglity and

| ife-span of the display body are unrestorable due to the abno lity in
the driving signals. WHAT IS CLAIMED I S: 39 1. Aflat display
devi ce conpri si ng:

b A b B kL A ltBls C

. VEC.ZD/ : F;ELJ
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SP CKA;! L1 ML*”.“J.JLJLJMLIL

DFF
I S ~~ ts
LPeker Lo S | 11| IO

LP CKB:
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A . liquid crystal drive inhibit period

B . liquid crystal drive period

C: display-off period



a flat display body nodule unit including a flat display body and displ ay
body driving neans for driving said flat display body; and a display
control unit for controlling said flat display body nodul e unit di sposed
separately therefrom characterized by further conprising a signa
managenment~control means having a si§na gletection nmeans for detecting an
occurrence of abnggmality in a first signal transfeered from said display
control unit and-& sequence processi ng nmeans fopfchanglng a signal formon
the side of- sai#fl_flat-display body mmodule. uni t D@ the basis of said_
2. The flatdisplay-device 3s

det ecti on'si gnal- _ i r+h—in-claim 1,
wher ei n séid sijgnal nmanagenent control neans i|s- gr oW ' .the sidg of .
said flat,displlay body nodule unit. 3. The fldt di $pt ay deldiee—as set forth
inclaimi or 24, wherein said signal detectior ngafs.is a sigEaI stop
detectionineang for detecting a stop of said fjirst §1g a} and sai d |
sequence pra@aessing neans is a forced stop corKro nean P '
control -settihg, to zero, a display body applicatlon vollP ¢, ] sl pli?d to
sai d flat'dis, ay body, of said display driving nean§ on QF bas] IS J an
out put of ) s o
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sai d signal stop detection neans. 40 4. The flat display device as set
forth in claim3, wherein said forced stop control neans includes a first
signal delay neans for delaying a second signal transferred fromthe side
of said display control unit by an output of said signal stop detection
means. 5. The flat display device as set forth in claim4, wherein said
forced stop control neans includes g gomdrol termnal of a third signal, an
out put transm ssion of which is to be controlled. 6. The flat display
device as set forth in claim5, further conprising said n-é?eces of "si gnal
managenent control neans where n is a positive integer, and types of
detected signals inputted as said first signals to said respé8ii ve signa

managenent control mneans d enent m each e 77ahd {174 di spl ay
device as set forth.in cl-lg\%\ L?L\E/DW}eg yr-?g@cg ntro 'Hﬁ' VQ#Bb 94781-?/ idk-th
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control neans is a third signal of said (k + 1)th signal managenment contr ol
nmeans where k =1, ..., n - [err], and display-on/off of said display body
driving neans is controll ed based on a control output of said n-th signal
managenment control means. 8. The flat display device as set forth in any
one of clains 4 to 7, wherein said firjst/sggnal delay neans receives an
input of a franme start signal as said second 41 signal and is N-staged
D-type flip-flops settable and resettabl e based on an output of said signal
stop detection neans where N'is a positive integer. 9. The flat display
device as set forth in claim7 or 8 wherein said flat display body nodul e
unit incorporates a power source control neans for controlling power on/off
of a display body power source nmeans for generating display body driving
vol tages on the basis of the output of said signal stop detection neans and
a fourth signal as well. :
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10. The flat display device as set forth in claim9, wherein said power
source control neans includes a second signal delay neans for delayihg said
second signal transferred fromsaid display control unit by the output of
sai d signal strop detection nmeans. 11. The flat display device as set forth
in claim10, wherein said second ségn |4 del ay nmeans receives an input of a
frame start signal as said second iéﬁé? and is M staged (M< N Dtype
flip-flops settable and resettabl e based on the. output of said signal stop
detection neans where Mis a positive integer. 12. The flat display device
as set forth in any one of clainms 1 to 1I, wherein said flat display body
is aliquid crystal display panel. 13. The flat display device as set forth

in any one 42 of claipgs 1 to 31, whetein sajd flat |display body is a
pl asma di spl ay pa%el. 4, drii vi ng devicle, provided on the
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side of a flat display body nodule unit, for supplying display body driving
voltages to a flat display body on the basis of a variety of signals froma
di splay control wunit, said driving device conprising: a signal detection
means fop.detecting an occurrence 3§ bnormality of a first signal
transferred frgmthe side of said sZIg$ control gnit; and a sequence
processi ng nean or changing a signal node on &heside of said flat
di spl ay body_ nodul unjL_pﬂ.lhe_basLs__oi_a_dgpé%tjon output_thereof,. 15.
L~ . o8

The di splay bOgy_dLLMLﬂg_d3¥L€£L€§;éM¥—JQMJJLJ iin1;4, wherein said
signal detectign neans is a signal stop deteciioq Feahs for*ae;ecting a

stop of said filrst signal, and said sequence procepsing ne@hs—s—a florced
stop control ngans for control-setting, to zero, |ajd splay body applli cati on
vol tage supplidd to said flat display body on|{thd basis pf~fn outjput, of
. . I . . { |
said signal cgtgp detection neans. 16. The.di sgl ay Jéﬂygq nlg degVyi ce as
set forth:iﬁ“clain115, wherein said forced stop qoptd ol ns| i hdliudes a
first signal d8glay nmeans for delaying a second sigwé% trafly erred fnonlthe
side of said dilsplay control snit by I - [
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43 am output of said signal stop detection neans. 17. Tﬁ?)ngplay body
driving device as set forth in claim 16, wherein said flof ced s ntro
means has a:third signal input termnal, an_ out put transm ssion oMwhich is
to be controlled. 18. The display body € ‘device as set forth ﬁﬁLpDafﬁ
17, wherei nssatel. si Ghareferey ®eahas rbkbs vieibhal hputiot. and ke start
S|gnal as sai d second, signal and Is N-staged Dty e fli | ops settable and
resettabl e basednéhtahsoﬁ?bh%EQf %%Yﬂ@%lbﬁ%lléﬂb d%f%%?% n neans where N

is a positive integer T body. drjving,devic et forth in
any one of ele¢hEo Sstoa‘i%,a\l\fﬁ%g%fﬁ°§%1;5°gl bﬁa"ﬁ’éggg‘éﬁ’éﬂf @o‘?wlts 1" tFeans

I ncl udes a power sougc& control neans for controlling power on/off of a

di spl ay bodyspbﬁ%Yeg te neans for generating display body driving

voltages on the pash g prehiie putpid, Ofs SplfustBRBbaSIRPRAE! oL@k means and

a fourth signa
forced blank display signal DFF changes from the L

level to a high voltage level (hereinafter referred to as
an H level) at a timing tj;. The liquid crystal module
contr&ller 12 generates the frame start signal SP, the
data signal latch clock LP and the AC-transforming clock
FR. Now, the operation of the signél management control
unit 47; of the scan driver 46; will be at first
described. The frame start signal SP is supplied to an

" input terminal CEAj; of the signal delay circuit 49. The
data latch clock LP is supplied to a detection terminal
CEB; of the ;ignal stop detection circuit 48.

During an H-level period of the data signal latch
clock LP,. the transistor Try of the signal stop detection
circuit 48 assumes aﬁ on-status, whereas the transistor
-Tfé assumes an off-status. Hence, the capacitor'CLl is
charged with electricity for this period. During an-f-
level period of the data.signal latch clock LP, the
transistor Tri'of the:éignalfstop detection'circuit 48 1is
in the on-#tatus,_whgféié the transéstﬁr Try is in the

off-status. Therefore,.a“pgrt of electric charge supplied

REPLACEMENT SHEET

14 AUG 1996

o



20. The display body driving device as set forth in 19, wherein said power
source control neans includes a second signal delay neans for delaying said
second signal transferred fromsaid display control unit by the output of
said signal strop detection neans. 2l13¢ The display body driving devi ce as

24 an | nput Tor therbERactPBECCY, SR TERERTY A 800k o 8] SHaFE RS EER ot agec

44 an input of a frane start gnal as sai

(M< N D'txpehikkpn§|O@St&?étab|@hénéa&§§?EB§bbigb?ﬁ@ﬁe?@egh@x thUt of

said signal stop detection neans where I's a posftive Integer 2. The

di spl ay bodyedleratigndesi cepasisevel pull BekNodnynenga i sigadd feép 21,
wherein said display body driving devicce is a liquid crystal driving deV|ce
for drivingchotksuLBl. cryksainpisptaytpgeebs 2Be Theeﬂtgplpvaoaym@§|V|ng
device as set forth in claim?22, wherein said liquid crystal™driving device
is a senicoh@uth@rtﬁn@e@nhdedabﬁecﬂtg.or under. An output INTypp of

the inverter INVy assumes the H level at a timing tg.

Before the timing tg, the output INVygr of the inverter

INVy assumes the L level. Therefore, the output Q of the

D-type flip-flop 49a of the signal delay circuit 49 is at
- the L level. For this reason, an output Ty of the logic
‘circuit 50 assumes the L level. Even when the output
INVOUT becomes the H level at that moment, the output @
does not assume the H level at the timing tz During a
1-frame perxod (Tgy and a 2-frame period (2Tgy of the
frame start signal SP, the output Q is kept at the L level
due to delafed storage action of the imput signals of the
D-type flip-flops 49b, 49a. At a timing t3, the output T
of the logic circuit 50 assumes the H level.

The frame start signal SP is supplied to the
detection terminal CEBy of the signal stop detectjon
circuit 489 of the signal management control unit 47éj
Supplied to an input tehminaIICKAz of. the signal delay
circuit 494 is the_fréne start signal SP defined as a
cascade input ﬁlz-cphing'f;oh a cascade outpﬁt terminal DO

of the scan.driver 46;.  The output T; of the logic




24. The display body driving device as set forth iﬂé&ﬁ%;n1égﬁfmherein sai d
seni conductor integrated circuit is Y drivers. 25." The displéy/body driving
device as set forth in claim 24, mhereLgsgaid Y drivers are scgn\ggjyg£§hgﬁy
a.sinple matrix liquid crystal display dévice. 26. The displayfbodyﬁdfFVing
device as set forth in claim?24, wherein said Y drivers are gate drivers of
an active nmatri5&AT i RESREAY yRRGICH | AN RIIRIALSODY DRIVING DEVICE

Abstract
Signal management control units 47y - 47n of

respective scan drivers LSI in an LCD module are cascade-
connected and each have the same construction. A detected
signal of the signal management control unit 471 is a data
signal latch clock LP applied to a terminal CKBl. A
detected signal of the signal'managément control unit 472
is a frame start signal SP applied to a terminal CEBy. A
detected siénal of the signal management control unit 47n
is an AC-transforming clock FR applied to a terminal CKBn.
The signal management control unit 471 includes a signaf-
stop detection circuit 48 serving as a siggal detection
means for detecting a stop of the detected signal and a
sequence processing circuit 51 consisting of a signal
delay circuit 49 and a logic circuit 50. When stopping
oscillation; of, e.g., the fyame start signal SP, outputs
~ Ty - Tn of the circuit 51 change to an L level. Hence, a

display-eff signal DF of the LCD mo&ule assumes the L

level. A liquid crystal panel is forcibly set in a

-digplay:off.méde. As a result, even if the frame start

signal SP is stopped due to some cause, a liquid cry§Ea1

application voltage 1s set down to zero. It is therefore

possible to avoid a liquid crystal DC drive and prevent a

deterioration of the liquid crystal.
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