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(57) ABSTRACT

Signal management control units 47,47 of respective scan
drivers LSI 1n an LCD module are cascade-connected and
cach have the same construction. A detected signal of the
signal management control unit 47] 1s a data signal latch
clock LP applied to a terminal CKB,. A detected signal of
the signal management control unit 47, 1s a frame start
signal SP applied to a terminal CKB,. A detected signal of
the signal management control unit 47n 1s an
AC-transtorming clock FR applied to a terminal CKBn. The
signal management control unit 47, mcludes a signal stop
detection circuit 48 serving as a signal 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 oscillations of, e. g.,
the frame start signal SP, outputs T,—T, of the circuit 51
change to an L level. Hence, a display-ofl signal DF of the
LCD module assumes the L level. A liquid crystal panel 1s
forcibly set 1n a display-oil mode. As a result, even 1if the
frame start signal SP 1s stopped due to some cause, a liquid
crystal application voltage 1s set down to zero. It 1s,
therefore, possible to avoid a liquid crystal DC drive and
prevent a deterioration of the liqud crystal.

3947811 A * 3/1976 Hodgson .........c.......... 345/117
4,268,827 A * 5/1981 Hughen et al. ............. 345/117
4,314,245 A * 2/1982 Wilbur, Jr. ..ol 345/204 2 Claims, 9 Drawing Sheets
I o
SED i+¢}m, — ‘;[E_L“ —ﬁl N
.| KBy I L] e e N ] R
- ﬁr—l?ﬁﬂ | s i
| EN '
um———ﬁil ;'%'I 2 %:i_r -HT“—J 2 I
b VeeaSL B2t et SR
¥ T_%F” L~ 48, 1 |
o= AN
R o
(5P i -fmi 1 E_L_u: w
_’_%r:r::\‘a.E T Ck |—ch }j 7
o L — '- IE|
EE]i 371%: :I'Hi Eﬁ;* - 1|
T veepll ey | Mz S0y
. - ; |
I{.L*jT *_I_j-z T : T2y ]
I L__gu_zﬁﬁ____j
(sP)DI.> _l(crmn G J_E qj AHD Tﬂli
| toke, o x_a- Aol |[[— T
R F_____ o R r | 1|
| 1] | |
-__S‘E‘i: ;‘Tgﬂ: Tr;:_s EH'H"n'—- —!—— J ? I
l! ""l:f:‘,_f‘fnu_ **:n'-’;_—%}_e : My g, !I
\ N N L
(R A oy |




US RE39,236 E

Page 2
U.S. PATENT DOCUMENTS FOREIGN PATENT DOCUMENTS

4,541,066 A * 9/1985 Lewandowski ............. 345/117 EP 419 910 *  4/1991
4,674,031 A * 6/1987 Siska, Jr. ceevvereeeeeenn. 364/141 EP 0 419 910 4/1991
4687956 A * 81987 Itohetal. .coeeven........ 345/102 JP 49 97593 9/1974
4,748,444 A * 5/1988 Arai .coceovoreiviieennnnnnn. 345/213 IP 49-97593 9/1974
4,758,896 A *  T/1988 TtO woovvevereereereeeresreanns, 345/204 P 100997 8/1977
4,855.802 A % 8/1989 LOWET wooveoveeeeeereerernn 363/86 P 52-100997 /1977
4922448 A * 5/1990 Kunieda et al. ............... 345/1 IP [28178 © 1071977
4,931,791 A * 6/1990 Mallard, Jr. ............. 340/825.5 ‘_g gg_%ggg . lgﬁg;g
5,077,553 A * 12/1991 BUZaK .eeeoevreeeeeeeeaennnn.n 345/87 P 13118 £ 71083
5,155,477 A * 10/1992 Shirochi ..eccevveeeveeennnn.. 345/204 P 59.193118 ~/1983
5,155,613 A * 10/1992 Sakayori .......coceveeene.... 345/97 P 61 50105 ¥ 2/1086
5,592,191 A : 1/1997 Tsuboyama et al. .......... 345/97 P 61-50195 /1986
5710925 & * 11998 Fang oo wirsoos 03-153204  7/199]
: : D o iiiiiiiiieiiiaiaes . TP 03-202817 9/1991
5,903,260 A 5/1999 Imamura .................... 345/211

5,952,990 A * 9/1999 Inoue etal. ................ 345/214 * cited by examiner



US RE39,236 E

Sheet 1 of 9

Aug. 15, 2006

U.S. Patent

llllllll e e —_—— e — - — e — — e e —_ —m e —— e I..|..I|_ .
3 . — — | -
_ = — — 1 1=914
_ | S - } — _
“ A
_
N N N . |
" T
m ' T7a 2-0G 10SX 41441 (40 £-0Q 70SX d1 84 Ew
| 07 3l 03 13 “
_ ) _ WD
“re YIAO TYNIIS | YIARIQ TYNOIS | n: | inow
L e ould) R
L ¥Z h u 4
T ! ! WISKIO| |
_ aindiN
m | "
_ |
_ _
_ 71 e O
|
" unmmn £ G T 4 UMt N 1} I I8 D SPPERSEEENS :
" “ _
_
“ (K X N)  TINYS TYISAY¥D QIndi _
| | ¢\ Linoyo
| _ 32HUNOS
_ 1 CA  YIMOd
_ 1, IVISAAD |
“ : A amon |
_ .m_ﬂf.ﬂ\\ N __ ﬂ
4 “ _l Y 3INCON 1YISAYD @INOI l _
00 Q¥
_ 4/
|

sy Seeges i FTETT




U.S. Patent Aug. 15, 2006 Sheet 2 of 9 US RE39,236 E




US RE39,236 E

Sheet 3 of 9

Aug. 15, 2006

U.S. Patent

i
|
—u

0UT(X 1)

46 9
f
——-"'—--—h—_L____'m

-

). S

HIG.—3



U.S. Patent Aug. 15, 2006 Sheet 4 of 9 US RE39,236 E

(pyekey LU

Y

(SP)CKB , L N
(FR)CKB - 1 | I | |

\

\

INYouT \l\\
§ T~
T-| : \i

t3

A: LIQUID CRYSTAL DRIVE INHIBIT PERIOD
8. LIQUID CRYSTAL DRIVE PERIOD
C: DISPLAY-OFF PERIOD

FIG.—4



US RE39,236 E

Sheet 5 of 9

Aug. 15, 2006

U.S. Patent

Allas TN Tl e ey S e e et s

&
-t
o~

i

!lrlllillllll!ll"lllll—lll‘.lllll

e llllillllllll!‘lll

e MR — e— lillu

03 3ft-{ O3

Ty ey Eaaaaeliae ey SN

- ..I.I._.i..:ﬂ.,,..:h

(W X N) TINVd TVISA¥D aIndIT

30 £-04 10SX d144f (40 £-00 79SX d1 84|

YIARIG TVNDIS HIARIT TYNOIS

!
I
~—
o
o
R
]
Yo
'n U

3| | 1
" X

e sk

i |
It »¥)0 | g
1zuy TOIA

-

> |
<L >
=
S
-
P
R A
S, vl A
V) O
T—
A e R T

1OSA

| & ot
Li—

|
i

C
L
g
-
m R
L
2

——
s T O aaeeseppllEREE B A ebplesiiasesssy®™ 00 oghelh ek

=,
—r e —

7 )
|
|
i
l
|
|
!
-

195X

—.:Hl I...Llll.l.._-..l-_l...r :

.5.{
) JINAON 1VISAHD asozi\L_

9L

£y LINOYID

104N0S
CA YIMO |
[ IVISAYO
>9:o:

]

1IN0

dl 4311 17941N0D

-T0Y4INQD | AV14SI0

44  JINACK] | visan

-—= WISAND| “ QiNOI
mhi ainbn|
THEE( DA _

- 0!

_VltlaliﬁL




U.S. Patent Aug. 15, 2006 Sheet 6 of 9 US RE39,236 E

78C 761

788 781
— . v = —— ":.("::'

e wes R Ee—————— P el ol

|
]
D Qffy AND]:i

A

e e e ——— el g




U.S. Patent Aug. 15, 2006 Sheet 7 of 9 US RE39,236 E

-*ﬁ“”‘*ﬁ-—'___——_——‘w—“u——-‘___ﬁ

)
|
VcC{}L___ 5 } V;
o el Uy
“aﬁj?_v / l .‘ | | 2
28D ‘
: 288 i I}‘ ‘ V3
l} S Zanmi
| hi T "‘w:"’s
i k

FIG.—7

(PRIOR ART)



Q0I3d 440-AVIdSIT -0
A0I3d JAIMQ TVISA¥D 0OINOIT 6
LINDAID LIBIHNI 3AIMQ IVISAYD QINOIT -V

US RE39,236 E

Sheet 8 of 9

Aug. 15, 2006

U.S. Patent



US RE39,236 E

Sheet 9 of 9

Aug. 15, 2006

U.S. Patent

-.[I]iili!llll

- NDEOQ wm_

ml O_u._

|
& TISX ﬂ
i LINN
4311
N ! ouin0a| | Amﬁﬁm
44 JINAON! | IvISAYD
-m IVLSAYD “ aInoIT
ds  amnon|
s _
1 7y b O
b e e e . i
L — ——n
: |
_

¢y ¥IAINQ
324105

|l]!|'l‘|.r|||.l1

- | IAING "
3] 93 el | NV2S |
YIAIHG TYNOIS YIANA TYNOIS ek o
] 1 ﬁ 97
1 “
LK nm—y
I[oa 40 10SAH-
_ (2) 43 _
HIAING _
_ NYJS m
g — (97
(W X N)  T3INV4 T¥ISA¥D QIndi _ _
[[oa 30 1354
| ) b
o |
. T - \n_ _L..Lm_m
) TINGON WISAED ainon - 7 1 @ "
9 _
22 .

CA ¥IMOJ
— YiSAYO
A ainon

04




US RE39,236 E

1

FLAT PANEL DEVICE AND DISPLAY
DRIVER WITH ON/OFF POWER
CONTROLLER USED TO PREVENT
DAMAGE TO THE LCD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a Divisional of prior application Ser. No. 08/267,
103 filed on Jun. 23, 1994 now U.S. Pat. No. 5,563,624
which 1s a continuation of Ser. No. 07/834,295 filed on Apr.
9, 1992 which 1s now abandoned, which 1s a 371 of PCT
Internatonal Application No. PCT/IP91/00785, filed Jun. 11,
1991, and which designated the U.S.

STATEMENT OF RELATED APPLICATIONS

This reissue application is rvelated to divisional reissue

application Ser. No. 10/677,165 filed Oct. I, 2003, which is
a reissue application of U.S. Pat. No. 5,903,260.

BACKGROUND OF THE INVENTION

1. Technical Field

The present invention relates generally to a flat display
such as liquid crystal display (LCD) and plasma display
panels and also applied devices thereof, and more
particularly, to a flat display device having such a configu-
ration that a display body module and a display control unit
for controlling the display are separately disposed as well as
to a display body driving device.

2. Background Art

A portable personal computer and word processor known
as a so-called laptop type generally have hitherto imcorpo-
rated an opening/closing type tlat display unit. Middle-and-
large-sized liquid crystal display devices mounted therein
cach consist of, as illustrated mm FIG. 9, a liquid crystal
display unit 10 built into the device body and a flat liquid
crystal display module unit 20 provided inwardly of an
opening/closing cover so that these units are separately
independently disposed. The liquid crystal display control
unit 10 includes a liquid crystal module controller 12 and a
microprocessor unit (MPU), not shown. The liquid crystal
module controller 12 supplies a variety of control signals
and clock signals to liquid crystal display module unit 20.
The liquad crystal display module unit 20 has:, e. g., a simple
matrix type liquid crystal display panel (matrix liquid crystal
display elements) 22; a signal electrode driving circuit (X
drivers) 24 and a scan electrode driving circuit (Y drivers) 26
which are TAB-packaged in peripheral regions (frame) of
the panel 22; and a liquid crystal power source circuit 28 for
generating high liquid crystal driving voltages (reference
voltages) V,—V.. Signal electrode driving circuit 24 1s
composed of a plurality of signal electrode driver semicon-
ductor integrated circuits 24,-24  which are cascade-
connected. Signal electrode driving circuit 24 supplies
driver outputs per picture line to, e. g., M-pieces of signal
clectrodes 1n total. More specifically, data signals D0-D7 are
sequentially taken in a shift register within the signal elec-
trode driving circuit 24 by pixel clocks (shift clock pulses)
XSCL. When the signals (M bits) per picture line are taken
in, the data signals within the shift register are transmitted 1n
parallel to a data latch circuit by scan line synchronous
signals (data signal latch clocks LP) YSCL. The data signals
undergo series/parallel conversion. The data latch circuit
holds a signal voltage per line during a 1-scan period. Based
on this signal voltage, a selection switch circuit sets output

10

15

20

25

30

35

40

45

50

55

60

65

2

voltages of drivers connected to the signal electrodes either
in a selection state or 1 a non-selection state. The
AC-transtorming clock FR 1s a clock for transforming each
voltage described above mto an AC waveform in order to
prevent a deterioration of the liquid crystal elements due to
a DC drive. A forced blank display signal DF 1s conceived
as a signal for forcibly bringing a liqud crystal picture into
a blank display state. The scan electrode driving circuit 26
consists of a plurality of scan electrode driver semiconductor
integrated circuits 26,—26, which are cascade-connected.
The circuit 26 works to give a section voltage to only one of
a total of N pieces of scan electrodes and non-selection
voltages to the rest of them, 1. e., (N —-1) pieces of scan
clectrodes. A 1-scan line period 1s started by the scan start
pulse (frame start signal) SP. Every time a scan line syn-
chronous signal YSCL (data signal latch clock LP) comes,
the selection voltages are sequentially impressed on the scan
clectrodes from the first line electrode to the N-th line
clectrode (line sequence display). The liquid crystal power
source circuit 28 disposed on the side of the liqud crystal
display module unit 20 generates a plurality of liquid crystal
driving voltages V,—V . selected by the selection switch of
the scan electrode driving circuit 26 and the signal electrode
driving circuit 24. The liquid crystal power source circuit 28
1s set 1 power on/off states by the forced blank display
signal DF.

The liquid crystal display control umt 10 built in the
device body 1s connected to the flat liquid crystal display
module unit 20 typically through a hinge-connected mov-
able part by using a flexible cable 30. With this arrangement,
the cable 30 1tself 1s bent every time the opening/closing
cover on the side of the flat liquid crystal display module
unmit 20 1s 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 1s eflected 1n such a state that
a DC voltage (DC component) remains impressed on, €. g.,
a liquid crystal display panel 22. Deterioration of the liquid
crystal display panel 22 1s caused which 1s more expensive
than other parts and therefore diflicult to exchange. This
liguid crystal deterioration 1s conceived as a factor of
obstacle to display quality and life-span. This 1s a serious
problem to the display device based on visual recognizabil-
ity. Among the signals supplied to the liquid crystal 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 SP,
a scan line synchronous signal YSCL (data signal latch clock
LP), an AC-transtorming clock FR, and a logic-side power
source voltage Vcc. When some operational abnormalities
occur 1 the liguid crystal module controller 12 and the
microprocessor unit (MPU), abnormalities arise in the
respective signals. 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 1s
presumed, because of a display control unit and a display
panel being disposed 1n remote places, a problem in terms of
deterioration 1n display quality 1s produced due to attenua-
tion of signal level and the influence of noise as well as
signal stoppage. Furthermore, problems also occur not only
in liquid crystal displays but also plasma displays.

Accordingly, 1t 1s an object of the present invention
devised 1n light of the above-described problems to provide
a flat display device and a display body driving device which
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are capable of preventing deterioration of display charac-
teristics due to a DC drive of a display panel, this deterio-
ration being dertved from an abnormality of a signal sup-
plied from a display control unit to a display body module
unit.

DISCLOSURE OF THE INVENTION

Generally 1n a flat display device wherein a display body
module unit and a display control 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 1mvention, however, adopts an autonomous signal
system including a signal management control means. All of
the components of the signal management control means can
be provided on the side of the display body module unait.
Those components may, however, be disposed distributively
on the side of the display body module umt and in the
display control unit.

Such a signal management control means consists of a
signal detection means for detecting an occurrence of abnor-
mality 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 module unit on the
basis of the output thereof. The signal abnormality implies
signal stoppage, a shrinkage in logic amplitude and an
interference. A typical example may be the signal stopping.
A liquid crystal display device and a plasma display device
may be exemplified as a flat display device. The signal
detection means 1s composed concretely of a signal stop
detection means for detecting a stop of a first signal. The
sequence processing means 1s a forced stop control means
for control-setting, to zero, a display body application volt-
age supplied to a display panel body of a display body
driving means on the basis of the output therecof. When the
first signal 1s stopped on the side of the display body module,
this stop 1s detected by the signal stop detection means. The
display body driving means 1s 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, DC drive
of the display body of the liquid crystal 1s avoided, thereby
preventing deterioration of the display characteristics.

The following 1s an adoptable arrangement of the concrete
forced stop control means. The forced stop control means
includes a first signal delay means for delaying a second
signal transierred from the display control unit by an output
of the signal stop detection means. Display on/ofl of the
display body driving means 1s controlled based on the output
thereol. With such an arrangement, as a matter of course, the
display on the liquid crystal panel can be quickly set in an
ofl-state upon generating the detection signal. When the first
signal resumes, however, the action 1s not that the display-on
state 1s restarted at that moment but that the display body
driving means 1s control-set in a display-on state after a time
predetermined based on a cycle of the second signal has
clapsed. Such a display body driving means control method,
in terms of time difference, 1s 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 1s also capable of reducing a power source
load and simplitying a power source circuit. The signal
delay means recerves a frame start signal as a second signal
and 1s desirably N-staged D-type flip-flops settable and
resettable, based on an output of the detection means. A
delay time 1n such a case 1s determined on the unit of frame
period. Another adoptable arrangement 1s that a plurality of
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4

signal management control means are disposed on the side
of the liqud crystal module. In this case, 1t 1s possible to
simultaneously detect plural kinds of signals. The forced
stop control means 1s provided with a third signal control
terminal 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
1s stopped, display-ofl with respect to the display body
driving means 1s controllable.

In order to further prevent deterioration of the display
body due to the abnormal drive attributed to the rush current,
it 1s desirable that the display body module be provided with
a power source control means for controlling power on/oil
of a display body power source means for generating display
body driving voltages. This power source control means
controls power on/ofl 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 unat,
the display body power source means 1s powered on. The
following 1s an adoptable construction of the concrete power
source control means. The power source control means
includes a second signal 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/oil of the display body power source means 1s
controlled. With this arrangement, the output of the first
signal 1s confirmed, and, after the time predetermined based
on the cycle of the second signal has passed, the display
body driving means 1s energized. For this reason, the power
source control means receives an input of a display on/off
signal as a second signal.

Where the power source control means 1s M-staged (<N)
D-type thip-flops which are set/reset by an output of the
detection means, aiter energizing the display body power
source means, the display body driving means 1s put into a
display-on state. This also contributes a reduction 1n the rush
current. However, M and N are positive integers.

The signal management control means relative to the
above-described construction 1s provided on a glass sub-
strate on the side of the display body module unit. The signal
management control means can be incorporated into a
circuit of the display body driving device which 1s packaged
on the side of the display body module unit. Namely, a
display body driving means incorporating a signal manage-
ment control function can be actualized. The conventional
display body driving means 1s 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 number of I/O wires than
X dnivers LSI. Taking this fact into consideration, it 1s
advantageous that the Y drivers are employed as the drivers
LSI with the signal management control function. Liquid
crystal display devices are classified roughly into a simple
matrix type and an active matrix type. Drivers LSI with the
signal management control function are desirably scan driv-
ers or gate drivers.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram 1llustrating a whole configura-
tion of a liquid crystal display device 1n an embodiment 1 of
this embodiment:

FIG. 2 1s a circuit diagram showing constructions of
respective scan drivers and connective relations between
drivers in the same embodiment:
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FIG. 3 1s a circuit diagram 1llustrating scan electrode
driving cells of the scan driver in the same embodiment;

FIG. 4 1s a timing chart, showing relations between a
variety of signals 1mn a hiquid crystal display body module
unit, of assistance 1 explaining the operation of the same
embodiment;

FIG. 5 15 a block diagram depicting a whole configuration
of the liquid crystal display device in an embodiment 2 of

this invention;

FIG. 6 1s a circuit diagram showing constructions of the
signal management control units of the respective scan
drivers and connective relations between the drivers in the
same embodiment;

FIG. 7 1s a circuit diagram 1illustrating construction of a
liquid crystal power source circuit in the same embodiment;

FIG. 8 1s a timing chart, showing relations of a variety of
signals 1n the liqud crystal display body module unit, of
assistance 1n explaining the operation of the same embodi-
ment; and

FIG. 9 1s a block diagram depicting one configuration of
a conventional liquid crystal display device.

BEST MODE FOR CARRYING OUT TH.
INVENTION

Embodiments of the present invention will heremnafter be
described with reference to the accompanying drawings.
(Embodiment 1)

FIG. 1 1s a block diagram illustrating a whole configura-
tion of a liquid crystal display device 1n an embodiment 1 of
this invention. Note that in FIG. 1, the same components as
those of FIG. 9 are marked with the like reference symbols,
and the description thereof will be omitted.

Signal management control units 47 are incorporated into
scan driver semiconductor integrated circuits (ILSI) 46,46,
combined to constitute a scan electrode driving circuit (Y
drivers) of a liquid crystal display module unit 40 1n this
embodiment. A signal management control unit 47, of the
first scan driver semiconductor integrated circuit 46, detects
stoppage of a scanning line synchronous signal YSCL (data
signal latch clock LP) applied to a terminal CKB1. The
signal management control unit 47, of the second scan
driver semiconductor integrated circuit 46, detects stoppage
of a scan start pulse (frame start signal) SP applied to a
terminal CKB2. A signal management control unit 47 of the
n-th (e.g., third) scan driver semiconductor integrated circuit
46 _ detects stoppage of an AC-transforming clock FR
applied to a terminal CKBn. The respective signal manage-
ment control units 47,-47 have signal stop detection con-
trol terminals S,—S, and signal stop detection terminals
T,—T, . A forced blank display signal DFF of a high level
voltage 1s normally supplied from the control circuit 10 to
the signal stop detection control terminal S, of the signal
management control unit 47, of the first scan driver semi-
conductor integrated circuit 46,. The signal stop detection
terminal T, 1s connected to the signal stop detection control
terminal S, of the signal management control unit 47, of the
second scan driver semiconductor integrated circuit 46,. The
signal stop detection terminal T, of the signal management
control unit 47, of the second scan driver semiconductor
integrated circuit 46, 1s connected to a signal stop detection
terminal (e. g., the signal stop detection control terminal S,
of the n-th signal management control unit 47 ) of the next
stage. The signal stop detection terminal T, of the n-th signal
management control unit 47n 1s connected to forced blank
control terminals DF of the scan drivers 46,—46_ and the
signal drivers 24,-24. .

(L]
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The signal management control units 47,—47 of the
respective scan drivers are, as illustrated 1n FIG. 2, cascade-
connected. Configurations of the signal management control
unmts 47,—47 are the same. A detected signal of the signal
management control unit 47, 1s a data signal latch clock LP
applied to the terminal CKB, . A detected signal of the signal
management control unit 47, 1s a scan start pulse (frame start
signal) SP applied to the terminal CKB,. A detected signal
of the signal management control unit 47 1s an
AC-transtorming clock FR applied to the terminal CKBn.

Now, an emphasis 1s placed on the signal management
control umt 47,, and the construction thereol will be
explained. The signal management control unit 47, includes
a signal stop detection circuit 48 serving as a signal detection
means for detecting stoppage of the detected signal and a
sequence processing circuit 31 consisting of a signal delay
circuit 49 and a logic circuit 50.

The signal stop detection circuit 48 1s composed of: a first
N-type MOS ftransistor Tr, switched by a latch clock LP
conceived as a detected signal and constituting a transfer
gate; an 1nverter INV, for inverting a phase of the latch
clock LP; a second N-type MOS transistor Tr, switched by
an antiphase signal of the latch clock LP and constituting a
transier gate; a first capacitor C,, for eflecting a charge and
discharge 1n accordance with opening/closing operations of
the first N-type MOS transistor Tr,; a second capacitor C,,
for effecting the charge and discharge 1n accordance with the
opening/closing operations of the second N-type MOS tran-
sistor Tr,; a discharge resistor R, for discharging an electric
charge of the capacitor C,,; and an inverter INV, for
outputting a charge level judgment signal by comparing a
charge voltage of the second capacitor C,, with a threshold
value V ;. The first N-type MOS transistor Tr,, the inverter
INV, and the second N-type MOS transistor Tr, are com-
bined to constitute a series exclusive keying circuit. The first
N-type MOS constitutes a selective charge switch for the
first capacitor C,,. The second N-type MOST transistor Ir,
constitutes a selective charge switch for distributively trans-
ferring a charge of the first capacitor C,, to a second
capacitor C, .

The signal delay circuit 49 consists of: a D-type flip-flop
49a, 1n which the frame start signal SP serves as a clock
mnput CK, including a reset terminal R connected to an
output of the inverter INV, and an mput terminal D earthed;
and a D-type tlip-tlop 49b, 1n which the frame start signal SP
serves as a clock input, including a reset terminal R con-
nected to the output of the mverter INV, and an input
terminal D connected to an output Q of the flip-flop 49a. The
logic circuit 50 1s constructed of an AND circuit which
receives two mputs of the forced blank signal DFF from the
control circuit 10 and an output Q of a flip-tlop 49b.

FIG. 3 1s a circuit diagram 1illustrating a typical scan
clectrode driving circuit (logic unit) other than the signal
management control unit 47, of the scan driver 46,. Formed
in array in this logic unit are multi-bit scan electrode driving
cells 46,,, 46, . . . for applying voltages in the order of
lines corresponding to a multiplicity of scan electrodes.
Turning to FIG. 3, there are illustrated the scan electrode
driving cells 46,,, 46,, of the first and second bits and
peripheral circuits thereof.

Attention 1s herein paid on the scan electrode driving cell
46,,, and 1ts configuration will be explained. This scan
electrode driving cell 46, consists of: a D-type tlip-tlop 46a,
in a shift register, started by the frame start signal SP and
transierring this frame start signal SP to the next stage every
time a scan synchronous signal YSCL comes; a line umt
forced blank display control circuit 46b for performing a
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logic anthmetic operation by adding, to its bit selection
output Q, a forced blank display signal DF supplied from the
terminal T, of the n-th scan driver 46n; a line unit voltage
level shift circuit 46¢ for converting an output thereof into
a high voltage system logic amplitude from a logic system
power source voltage (V__=5v); a total line forced blank
display control circuit 46d 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 1nto a high voltage
AC-transtorming clock F,. having a high voltage system
logic amplitude from the logic system power source voltage
(V__=5v); a positive/opposite 2-phase clock generation cir-
cuit 461 for inverting the high voltage AC-transforming
clock FR,, thereof to an antiphase high voltage
AC-transtforming clock FR,; a selection control signal gen-
eration circuit 46g for generating four pieces of selection
control signals C,—C, 1n chained combinations from a pair
of the high voltage AC-transforming clock FR,, and the
antiphase high voltage AC-transtorming clock F,,, and a
pair of outputs 0, 0 of the line unit voltage level shift circuit
46c; and a selection switch 46h for alternatively convey-
supplying scan electrode driving voltages V., V,, V,, V4 to
the scan electrodes 1n response to respective selection con-
trol signals C,, C,, C;, C,. A forced blank display control
circuit 1s herein composed of the line unit forced blank
display control circuit 46b and the total line blank display
control circuit 46d. Note that the symbol INV; represents an
inverter for matching logic with respect to the line umnit
forced blank display control circuit 46b of the forced blank
display control signal DF.

Next, the operation of this embodiment will also be
explained with reference to FIG. 4. When turning on a logic
power source V__ of the liquid crystal display device at a
time t,, a reset signal having a pulse width of several
us—several ms 1s supplied to a power-on reset terminal RS
of a liquid crystal module controller 12 from an MPU (not
illustrated) 1n the same manner with the prior art. The liqud
crystal module controller 12 is thereby initialized. During
this 1nitialization, a variety of signals outputted from the
liquid crystal module controller 12 are generally 1n a stop-
ping status. During this period, the forced blank display
signal DFF assumes a low voltage level (heremnafter referred
to as an L level). Hence, a liquid crystal power source circuit
28 1s 1 a power-ofl state, while the liquid crystal driving
power source voltages V,—V. remain in a non-generated
state. Therefore, during this imitialization, no DC component
1s applied between the liquid crystal electrodes, and dete-
rioration 1n liquid crystal elements 1s prevented.

If over this period, as illustrated in FIG. 4, the forced
blank display signal DFF changes from the L level to a high
voltage level (heremaftter referred to as an H level) at a time
t,, the liquid crystal module controller 12 generates the
frame start signal SP, the data signal latch clock LP, and the
AC-transforming clock FR. Now, the operation of the signal
management control unit 47, of the scan driver 46, will first
be described. The frame start signal SP 1s supplied to an
input terminal CKA, of the signal delay circuit 49. The data
latch clock LP 1s supplied to a detection terminal CKB, of
the signal stop detection circuit 48.

During an H-level period of the data signal latch clock LP,
the transistor Tr, of the signal stop detection circuit 48
assumes an on-status, whereas the transistor Ir, assumes an
ofl-status. Hence, the capacitor C,, 1s charged with electric-
ity for this period. During an L level period of the data signal
latch clock LP, the transistor Tr, of the signal stop detection
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circuit 48 1s in the on-status, whereas the transistor Tr; 1s 1n
the off-status. Therefore, a part of the electric charge sup-
plied to the capacitor C,, 1s transierred to a capacitor C,,. A
charging voltage of the capacitor C,, increases with a
generation of repetitive pulses of the data signal latch clocks
LP. An input voltage of the mverter INV, comes to the
threshold value V.., or less. An output INV .. of the
iverter INV, assumes the H level at a time t,. Before the
time t,, the output INV ,, .ot the inverter INV, assumes the
L level. Theretfore, the output QQ of the D-type tlip-tlop 49a
of the signal delay circuit 49 1s at the L level. For this reason,
an output T, of the logic circuit 50 assumes the L level. Even
when the output INV ., becomes the H level at that
moment, the output QQ does not assume the H level at the
time t,. During a 1-frame period (T ~) and a 2-frame period
(2T ) of the frame start signal SP, the output Q 1s kept at the
L level due to delayed storage action of the input signals of
the D-type flip-flops 49b, 49a. At a time t;, the output T, of
the logic circuit 50 assumes the H level.

The frame start signal SP 1s supplied to the detection
terminal C K B , of the signal stop detection circuit 48, of
the signal management control unit 47, Supplied to an input
terminal CKA, of the signal delay circuit 49, 1s the frame
start signal SP defined as a cascade mput DI, coming from
a cascade output terminal D0 of the scan driver 46,. The
output T, of the logic circuit 50 of the scan driver 46, is
cascade-connected to the logic circuit 50 of the scan driver
46.. A capacitor C,, of the signal stop detection circuit 48,
1s fed with electric energy by repetitive pulses of the frame
start signals SP. Similarly, the AC-transforming signal FR 1s
supplied to a detection terminal CKBn of the signal stop
detection circuit 48n of the signal management control unit
47n 1n the scan driver 46n. Supplied to an mput terminal
CKAn of the signal delay circuit 49n 1s the frame start signal
SP defined as a cascade mnput DI, coming from the output
terminal DO of the scan driver 46,. The output T, of the logic
circuit 30 of the scan driver 46, 1s cascade-connected to the
logic circuit 50 of the scan driver 46n. A capacitor C, , of the
signal stop detection circuit 48n 1s charged with electricity
by the repetitive pulses of the AC-transforming signals FR.
The different periods and duty ratios of the data signals latch
clock LP conceived as a detected signal, the frame start
signal SP and the AC-transforming signal FR. For making
comncident the comparative judgment times t; of the invert-
ers INV,—INV 1n the respective scan drivers, 1t 1s desirable
that values (time constants) ol discharge resistances R;,—R
and of the capacitors C, ,—C, ., C,,—C ., be mutually adjust-
able. For this purpose, in this embodiment, as illustrated 1n
FIG. 1, the scan driver 1s provided with external connection
terminals for the resistances and the externally attached
capacitors.

As described above, during a period from the on-time t,
of the logic power source V __ to the time t; when the outputs
T,-T, of the logic circuit assume the H level, the L level
outputs T, are supplied to the forced display blank control
terminals DF of the signal drivers and the scan drnivers. A
liquid crystal display panel 22 1s therefore 1 a blank display
state. More specifically, when the forced display blank
control signal DF 1s 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 n FIG. 3. A
voltage of V. (0v) 1s impressed on the scan electrodes, while
an 1nter liquid crystal electrode voltage (liquid crystal apply-
ing voltage) 1s Ov. A period from the time t, to the time t,
corresponds to a liquid crystal drive inhibit period. At time
t,, the liquid crystal power source circuit 28 1s powered on,
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whereby the ligmd crystal voltages V V. are generated.
Those voltages are supplied to the scan and signal drnivers.
At a power source actuation time, the shift registers 1n the
scan and signal drivers are in an unsteady state. The liquid
crystal display continues to be blank-controlled up to the
time t,, however, it 1s therefore possible to avoid abnormal
driving of the liquid crystal panel.

Next, when the output T, becomes the H level at the time
t,, H-level voltages are supplied to the forced display blank
control terminals DF of the scan and signal drivers. The
liquid crystal display panel 22 1s thereby AC-driven by
normal operations of the scan and signal drivers. A display
picture 1s depicted on the liquid crystal panel 22. The symbol
B of FIG. 4 indicates a liqud crystal driving period. The
liquid power source circuit 28 and the logic units of the scan
and signal drivers are powered on at the time t,. At time t,
later than that time, the liquid crystal display panel 22 is
driven. Therefore, since the power-on of the power source
does not take place simultaneously, an excessive power
source rush current 1s restrained. It 1s because, 1n addition to
delayed action of the signal stop detection circuit 48 1tsell,
the delayed action of the signal delay circuit 49 having a
delay time of 1-2 frame periods functions effectively.

Now, 1t 1s presumed that an output of the data signal latch
clock LP transmitted from the liquid crystal module con-
troller 12 1s stopped at a time t, 1n the liquid crystal dniving
period B. During outputting of the data signal latch clock LP,
suilicient electric energy 1s supplied to the second capacitor
C,, of the signal detection circuit 48, of the scan driver 46, .
When the clock thereof 1s stopped, no electric charge is
transierred to the second capacitor C, , from the first capaci-
tor C,,. Besides, the electric charge of the second capacitor
C,, 1s quickly discharged at a predetermined time constant
via the discharge resistance R,. An iput voltage of the
inverter INV, 1s gradually boosted. If that input voltage
exceeds the threshold value V ., the output voltage INV -~
thereol assumes the L level at a time t;. With this logic
variation, the signal delay circuit 49, 1s reset, and the output
Q thereof becomes the L level. Hence, 1n spite of the fact that
the forced display blank control signal DF 1s at the L level,
the output T, of the logic circuit 50, assumes the L level at
the time t.. This T, output 1s cascade-inputted to the logic
circuit 50, of the scan driver 46,. Even when the frame start
signal SP 1s being outputted, and output T, of the logic
circuit 50, becomes the L level. Further, the T, output is
cascade-inputted to the logic circuit 530, of the scan driver
46n. Therefore, the output T, of the logic circuit 50
assumes the L level even when the AC-transforming signal
FR 1s being outputted. The output T, thereof corresponds to
the forced display blank control signal DF on the side of the
liquid crystal display module unit 46. The liquid crystal
panel 22 1s thereby brought into a blank display state by
using the forced display blank circuits 46b, 46d. Namely,
only a transistor F, of the selection switch 46h of the scan
clectrode driving cell 46 shown 1n FIG. 3 1s i the on-state.
A voltage V. (0v) 1s fed to the scan electrodes, and the inter
liquad crystal electrode voltage 1s thereby kept at Ov. For this
reason, even 1f the data signal latch clock LP 1s stopped due
to some cause, the liquid crystal elements are not driven by
the DC components, thereby preventing deterioration of the
liquid crystal beforehand. If the frame start signal SP or the
AC-transtorming signal FR 1s stopped due to some cause,
the output T, becomes the L level. Similarly, the deteriora-
tion of the liquid crystal 1s prevented 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 C,, and the capaci-
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tor C, ; are 1n a charged state; and the outputs of the inverters
INV,, INV assume the H level.

When the data signal latch clock LP begins to reappear at
a time ts, as described above, the second capacitor C,, 1s
charged with electricity. The output INV ., of the inverter
INV, then becomes the H level. After 1-2 frame periods
from the time when the output INV ,, .. has become the H
level, the output Q of the signal delay circuit 49, functioning
as a timer assumes the H level at a time t,. The output T, of
the logic circuit 50, thereby becomes the H level, and
correspondingly the outputs T,, T, of the logic circuits 50,
50, become the H level. Hence, the forced blank control
signal DF on the part of the liquid crystal module unit 22 1s
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 time t,, the output T, of the logic circuit 50,
1s changed to the L level. The outputs T,, T, of the logic
circuits 50,, 50, thereby become the L level. Therefore, the
forced display blank control signal DF on the side of the
liquad crystal display module unit 20 becomes the L level.
The liquid crystal display panel 22 enters a display-off
period C.

(Embodiment 2)

FIG. § 1s a block diagram illustrating the liquid crystal
display device 1n an embodiment 2 of this mnvention. Note
that 1n FIG. 5, the same components as those of FIG. 1 are
marked with like reference symbols, and the description
thereof will be omutted.

A scan electrode driving circuit (X drivers) of a liquid
crystal display module unit 70 1s composed of a plurality of
scan drivers 76,-76, . These scan drivers include signal
management control units 77,—77_  1dentical with the signal
management control units of the embodiment 1. Added to
the respective signal management control unit 77,-77 , as
illustrated 1n FI1G. 6, are power source power on/oil control
circuits 78,78, for controlling power on/ofl times of the
liguid crystal power source circuit 28 for generating the
liquid crystal driving voltages V,—V.. Each of the power
source power on/oil control circuits 78,—78  1s constructed
of: an inverter INV, for inverting signals coming in input
terminals S,—S, of the logic circuit 50, ; 2-stage-connected
D-type thp-tlops 78a, 78b; and a logic circuit 78c¢ for taking
logic with respect to the signals coming from terminals
P,—P, and the output Q. A signal delay circuit 79 of each
signal management control unit 77 1s constructed 1n such a
way that a D-type flip-flop 79¢ of the third stage 1s addi-
tionally connected to the 2-stage-connected D-type flip-tlops
49a, 49b of the signal delay circuit 49 in the embodiment 1.
A power on/ofl signal of the power source voltage V __ on the
logic side 1s supplied to an input terminal P, of a loglc circuit
78c of the first scan driver 76,. An output PF of the power
source power on/oll control c1rcu1t 78, in the ﬁrst scan driver
76, 1s cascade-supplied to a termmal P, of the second scan
driver 76,. An output PF, of the power source power on/off
control circuit 78, in the second scan driver 76, of the
previous stage, 1s cascade-supplied to a terminal P, of the
n-th scan driver 76,. An output PF, of the power source
power on/oil control circuit 78n of the n-th scan driver 76n
1s supplied to a power-oil terminal POFF of the liquid crystal
power source circuit 28.

The liquid crystal power source circuit 28 1s structured 1n
the same way with the conventional example. This circuit, as
depicted 1n FIG. 7, includes: a voltage transforming circuit
28a for generating a high voltage (20-40v) which 1s boosted

based on the V_. (5v) power source voltage; an npn-type
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transistor 28b for effecting on/off control depending on a
value of the voltage supplied to the power-ofl terminal
POFF; a pnp-type transistor 28c of a power switch for
performing on/oil operations interlocking with on/ofl opera-
tions of the transistor 28b; a smoothing capacitor 28d
interposed between a collector thereof and the earth; and a
voltage dividing circuit 28¢ for outputting the liquid crystal
driving voltages V,—V. from the charge voltage thereof.

The operation of the foregoing embodiment will next be
explained with reference to FIG. 8. A power switch SW 1s
closed at a time t,. The logic power source V__. of the liquid
crystal display device 1s turned on. In the same manner as
embodiment 1, a reset signal having a pulse width of several
us—several ms 1s supplied from an MPU to a power-on reset
terminal RS of the liquid crystal module controller 12. The
liquid crystal module controller 12 1s thereby imitialized.
Hence, an output signal from the liquid crystal module
controller 12 1s generally 1n a stopping status. During such
a period, the logic power source voltage V. 1s supplied to
one mput of the logic circuit 78c defined as an AND circuit
of the first scan driver 76,. The data signal latch clock LP
does not yet, however, come out, and hence 1ts output PF,
assumes the L level. As a result, an output PF, of the second
scan driver 76, 1s also at the L level. Besides, an output PE_
of the n-th scan driver 76, also becomes the L level, whereby
a power-ofl terminal POFF of the liquid crystal power
source circuit 28 1s kept at the L level. For this reason, a base
potential of the transistor 28b shown 1n FIG. 7 assumes an
L level (Ov), so that a boosted voltage 1s not supplied to the
smoothing capacitor 28d. Therefore, the liquid crystal driv-
ing voltages V,—V. are not generated. As 1s similar to
embodiment 1, no DC component 1s applied between the
liquid crystal electrodes during this mitializing period. Dete-
rioration of the liqud crystal elements 1s prevented.

Next, as illustrated 1n FIG. 8, a variety of signals are
generated from the liquid crystal module controller 12 at a
time t;. The forced blank display signal DFF 1s changed
from the L level to the H level. The frame start signal SP, the
data signal latch clock LP, and the AC-transforming clock
FR are generated. As explained 1n embodiment 1, upon the
data signal latch clock LP starting to appear, the output
INV ,,,of the inverter INV, assumes the H level at a time
t,. For this reason, the output Q of the power on/oil control
circuit 78b becomes the H level at a time t; which 1s later by
a 1-2 frame period than the time t,. The output PF, of the
logic circuit 78c, therefore, becomes the H level. The
outputs PF,, PFn of the logic circuits 78c of the second and
n-th scan drnivers 76,, 76, become the H level, correspond-
ingly. The power-ofl terminal POFF of the liquid crystal
power source circuit 28 i1s energized at the H level. In
consequence of this, the transistor 28b 1s put into an on-state.
The transistor 28¢ 1s also brought mnto the on-state because
of a drop 1n voltage of an 1nter base/emitter resistance of the
transistor 28c. The smoothing capacitor 28d 1s charged with
clectricity, thereby generating the liquid crystal driving
voltages V,—V.. During a period from the time t, to a time
t, when the next frame start signal SP arrives, the output Q)
of the D-type tlip-tflop 79¢ remains at the L level. The stage
number of the D-type tlip-flops of the signal delay circuit
79, 1n this embodiment 1s greater by 1 than 1n the power
on/ofl control circuit 78,. The output Q of the D-type
tlip-flop 79¢ becomes the H level, but slower by a 1-frame
period T, than that of the D-type flip-flop 78b. As a result,
the outputs T,,, T,-, Tn all become the H level. In the same
manner as embodiment 1, the forced blank display signal DF
on the part of the liquid crystal module unit 1s changed from
the L level to the H level. The driving voltages V,—V . are
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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 generation of the liquid
crystal driving voltages V,—V., the liquid crystal display
panel 22 1s driven. It follows that large charge rush currents
are mduced in power source units of the scan and signal
drivers as well as 1 the liquid crystal panel. In accordance
with this embodiment, however, the liquid crystal drive 1s
initiated after the 1-frame period T since the liquid crystal
driving voltages V,—V . have been generated at the time t;.
The power source units are energized with a time diflerence,
whereby the rush currents can be dispersed. This makes 1t
possible to prevent a power-down and reduce power
capacity, which 1s in turn helpful for protecting the liquid
crystal display panel and the drivers as well. The above-
described power control decreases burden 1in terms of system
development costs and restrains an increase in the number of
signal wires between the conventional system and LCD
module. Furthermore, a reduction in power capacity 1s
brought about, and hence inexpensive power source 1s
available.

Next, supposing that oscillations of the data signal latch
clocks LP transmitted from the liquid crystal module con-
troller 12 are stopped at the time t. in the hiquid crystal
driving period B, as 1n embodiment 1, the mput voltage of
the 1inverter INV, 1s boosted. The output voltage INV ,,,~
becomes the L level at a time t.. The outputs T,,T,, T, 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 liquad crystal display
panel 22 1s thereby put into a blank display state. The effects
as those of embodiment 1 are exhibited. When the output
voltage INV ,,,~ of the mverter INV, assumes the L level,
the outputs PF,, PF,, PF simultaneously become the L
level. The power-ofl terminal POFF of the liquid crystal
power source circuit 28 1s changed to the L level. The liquad
crystal driving voltages V,—V . cease to be generated.

The data signal latch clock LP starts reappearing at a time
t.. In the same manner as embodiment 1, the output voltage
INV ,,of the inverter INV, becomes the H level at a time
t.. As discussed above, the outputs PF,,, PF,, PF also
become the H level at a time t, after a 1-2 frame period from
time ty. In consequence of this, the power-oil terminal POFF
of liquid crystal power source circuit 28 i1s changed to the H
level. The liquid crystal driving voltages V,—V . which are 1n
turn applied to the dnivers are generated. As explained
carlier, the outputs T, T,, T, become the H level at a time
t,, which 1s later by 1-frame period, T, than the time t,. The
liguid crystal driving voltages V,—V. are supplied to the
scan and signal electrodes of the liquid crystal display panel
22. Then the liquid crystal resumes 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 time t,,, the outputs T,, T,, T, also become the
L level. Correspondingly, the forced display blank control
signal DF on the side of the liquid display module unit 70
assumes the L level. The liquid crystal display panel 22
enters a display-off period C. At a time t,, after a 1-2 frame
period from time t,,, the output Q of the D-type flip-tlop 78b
of the power on/ofl control circuit 78, 1s changed to the L
level. The outputs PF,, PF,, PF_ also become the L level. As
a result, the power-ofl terminal POFF of the liquid crystal
power source circuit 28 also assumes the L level. Then the
generation ol the liquid crystal driving voltages V,—V.
stops. As described above, the forced display blank control
signal DE on the side of the liqud crystal display controller
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12 becomes the L level, after stopping the liquid crystal
drive, and after a constant period has elapsed, no voltage 1s
applied to the liquid crystal drivers. Relations 1n potential
with respect to the logic power source V__. and the liquid
crystal driving voltages V,—V. are maintained by the
sequence during such a power-oil period. A through current
and a parasitic bipolar current within the driver are
restrained, thereby protecting the liquid crystal display panel
and the drivers as well.

In accordance with this embodiment, after the clocks have
been supplied to the liquid crystal module, the liquid crystal
power source circuit 28 1s powered on. The liquid crystal
power source circuit 28 1s powered ofl when stopping the
output of the clocks. Rush currents become dispersive or
occur with a time difference by the auto-sequence of such
energizing ol the power source. As 1s similar to the above,
it 1s feasible to protect the liquad crystal panel constituting
the liquid crystal display module, the drivers, and the liquid
crystal power source circuit as well.

Incidentally, 1n the embodiments discussed above, the
signal management control units are incorporated into the
scan drivers LSI. It 1s because the number of the I/O signal
lines 1s smaller than that of the signal drivers LSI, and the
display frame region 1s broad. Hence, an allowance for the
area ol the circuit board mounted with the signal manage-
ment control units 1s large. This embodiment has dealt with
the display device based on a simple matrix liquid crystal
panel. The present invention 1s not limited to this type of
display device but may be applied to an active matrix type
liquid crystal display device. In such a case, 1t 1s desirable
that the signal management control units be incorporated
into gate drivers LSI. On this occasion, the gate drivers LSI
are conftrolled so that all the gates are turned on when
stopping the clocks. Source drivers are controlled to output
the same potential on the data side as that on the common
side. All the pixel electric fields are set in a non-application
state. Besides, the present invention 1s applicable not only to
the displays but also to display devices whose display
quality 1s deteriorated by the DC drive as can be seen 1n an
clectronic device and a plasma display to which the liqud
crystal device 1s, as 1n the case of a liquid crystal photo
arithmetic device, widely applied.

In the respective embodiments discussed above, the liquid
crystal module incorporates a means for detecting an abnor-
mality 1n the signal supplied from the liquid crystal module
controller 12 and a means for eliminating this abnormal state
of the signal beforechand or afterwards. The following dis-
tributive arrangement may, however, be adoptable. Some of
components of those means are provided 1n 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 1n terms of frequencies and
pulse duties. Therefore, those signals are converted into a
single composite signal by use of a non-coincidence gate
(Exclusive OR gate). The composite signal 1s sent back to
the system, and the abnormal state 1s checked by a judgment
circuit. The abnormal state 1s eliminated by an output
thereol. An additional arrangement 1s that the indicator
display 1s eflected by using a display body other than that on
the side of the LCD module. The following 1s another
adoptable method. The output of the terminal T, of the scan
driver 46, 1n the embodiment of FIG. 1 is returned to the
system, and the logic and liquid crystal system power
sources, are on/ofl-controlled by fixed procedures
(sequence).
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Another cause for deteriorating the liquid crystal panel
will be elucidated. The deterioration may be caused by the
fact that the liquid crystal panel 1s driven by the effective DC
components due to a decay in the output of a specific driver.
Deterioration may also be caused by value shifts of the
liquid crystal driving voltages V,—V. which are derived
from an abnormality in the voltage dividing circuit 28¢ of
the liguid crystal power source circuit 28 shown 1n FIG. 7.
Those abnormal conditions are detectable as fluctuations 1n
the power source current and voltage and, therefore, elimi-
nated by the above-described abnormality eliminating
means.

Industrial Applicability:

As discussed above, 1n a flat display device according to
the present nvention, when stopping the oscillations of
signals transterred from the display control unit, the DC
drive of the liquid crystal 1s forcibly stopped by the signal
management control means of the display body module. It
1s, theretfore, possible to prevent deterioration in the display
body which 1s derived from the DC drive. Besides, power
source rush currents can be reduced. The present invention
1s applicable not only to the liquid crystal display device but
also to a plasma display device and the like. The present
invention 1s suitable for use with such display devices that
the display quality and life-span of the display body are
unrestorable due to the abnormality in the driving signals.

What 1s claimed 1s:

[1. A method of controlling a flat display unit comprising
a flat display panel driven in accordance with display driving
voltages, display drniver means for selecting the display
driving voltages supplied to the flat display panel and a
display power source circuit for supplying the display driv-
ing voltages to the display driver means in response to a
power control signal, the method of controlling the flat
display unit comprising the steps of:

detecting a logic power voltage activating a logic circuit

of the flat display unit by the display driver means;

supplying the power control signal from the display driver
means to the power source circuit, said power control
signal having a delay time after the detection of said
logic power voltage;

supplying the display driving voltages to the display
driver means 1n response to the power control signal by
the power source circuit; and

selecting the display driving voltages supplied from the
power source circuit to the flat display panel by the
display driver means.]

[2. The method according to claim 1, further comprising
the step of supplying a start signal controlling a start of
display to the display driver means after supplying the
display driving voltages to the display driver means.}

[3. A method of controlling a flat display device compris-
ing a flat display panel module unit and a display control unit
for supplying control signals to control display of the flat
display panel module unit, said flat display panel module
unit including a flat display panel driven 1n accordance with
display driving voltages, display driver means for selecting
the display driving voltages to the tlat display panel and a
display power source circuit for supplying the display driv-
ing voltages to the display driver means in response to a
power control signal, the method of controlling the flat
display unit comprising the steps of:

supplying the power control signal to the power source

circuit by the display driver means, the power control
signal having a delay time after a logic power voltage
has been supplied to a logic circuit of the flat display
device;
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supplyving the display driving voltages to the display
driver means 1n response to the power control signal by
the power source circuit;

supplying a display start signal controlling a start of the
selection of the display driving voltages by the display
driver means 1n response to the control signal supplied
from the display control unit, said display start signal
having a delay time aiter the power control signal has
supplied to the power source circuit; and

selecting the display driving voltages supplied from the
power source circuit to supply to the flat display panel
in response to the display start signal.}

[4. The method according to claim 3, wherein the flat
display panel module unit 1s arranged separately from the
display control unit.]

[5. A flat display unit comprising:

a tlat display panel for being driven in accordance with

display driving voltages;

display driver means for selecting the display driving

voltages supplied to said flat display panel, said display

driver means comprising a logic circuit and a detection

means for detecting a logic power voltage, activating

said logic circuit and for supplying a power control

signal having a delay time aifter the detection of the
logic power voltage; and

a display power source circuit for supplying the display
driving voltages to said display driver means in
response to the power control signal.]

[6. A flat display device comprising a flat display panel
module unit and a display control unit for supplying control
signals to control display of the flat display panel module
unit,

said flat display panel module unit comprising;

a flat display panel driven in accordance with display
driving voltages;

display driver means for selecting the display driving
voltages supplied to said flat display panel and for
supplying a power control signal having a delay time
alter a logic power voltage has been supplied to a
logic circuit of said display driver means; and

a display power source circuit for supplying the display
driving voltages to said display driving means 1in
response to the power control signal,

wherein said display driver means starts the selection of
the display driving voltages 1n response to a display
start signal having a delay time after the power
control signal has supplied to said power source
circuit.}

7. A method of controlling a display apparatus comprising
a display control device, a display device that is driven by
a display driving voltage, a display device driver unit that
selects the display driving voltage that is to be supplied to
the display device, and a display device power supply that
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supplies the display driving voltage to the display device
driver unit in response to a power control signal, the method
COmMprising:
a first step of supplving a logic power source voltage to
the display control device;

a second step of supplving a forced blank display signal
to the display device dviver unit;

a third step of supplying the power control signal to
control power-on of the display device power supply;

a fourth step of supplving the display driving voltage to
the display device driver unit from the display device
power supply in vesponse to the power control signal;

a fifth step of supplyving to the display device driver unit
a start signal to contrvol start of causing a display on the
display device; and

a sixth step of selecting by the display device driver the
display driving voltage that is supplied to the display
device;,

wherein the method advances to the third step after at
least a first delay time has elapsed following the second
step.

8. A display control device that controls a display power
source circuit (28) that supplies display driving voltages to
a display device (22) to show a display, comprising:

a display controller (12) that is vesponsive to the supply
of a logic power source voltage (Vcc) to output a forced
blank display signal (/DFF) as active (t0), and to
output the forced blank display signal (/DFF) as non-
active after the elapse of a first delay time (1) subse-
quent to the supply of the logic power source voltage;
and

a display device driving circuit (76) that receives the
Jorced blank display signal and display data and drives
the display device in response to the received forced
blank display signal and display data, the display
device driving circuit selecting and supplying to the
display device a potential (V3) for presenting a blank
display in response to the forced blank display signal
(/DFF) being active, and
then, after a second delay time has elapsed (13) fol-
lowing the blank display signal having turned from
active to non-active (t1), the display device driving
circuit outputs a display power supply control signal
(/POFF) that initiates the display power supply
circuit (28) to start power supply output, and

then, after the elapse of a third delay time (t4) following
the output of the display power supply control signal
(/POFF), the display device driving circuit selects
and supplies to the display device predetermined
display driving voltages that are output by the dis-
play power source circuit based on display data.
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