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i | \WENTI ONg#fi el d of the Invention The present invention relates gener’-ﬁmy to
a pfl asma'; ddr essed di splay using a panel having a | am nated structure in
which a gf asma cell-and a-display cell are lanminated to each other. In
par’f‘l cuy’ r, the present invention relates to a plasma drive circuit for .
driving#a plurality of di schargescmﬁlﬁﬁbl“icpﬁta"vll‘géﬁ in a-plasma cell so as
to ge:" ate plasma di scharges in a sequeniial selection nmanner, and nore
parti.cdularly to a control technique for controlling a discharge current.
Description of the Related Art A pl asnmdlld@dr essed di spl ay panel having such
a structure as shown in Fi gur&®LASMA ADBRESSEECDISPRAYI"n U. S. Pat ent
5,077,553. The plasma addressed di splay panel has a |am nated structure in
which a display cell 101 is |lam nated on a plasma cell 102 through an-.

I nt er medi at e base nenber 10BAEGKESROUNDIOR THE SENTI@N. The plasma cel |
102 is fornmed of a | ower base nenber 104, on the '

iel he Inventi
The present invention relates generally to a plasma addressed display u.sing a panel having a
faminated structure in which a plasma cell and a display cell are laminate;i to each otlfer. In particular,
the present invention relates to a plasma drive circuit for driving a plurality of discharge channels -
provided in a plasma cell so as to generate plasma discharges in a sequential selection manner, and

more particularly to a control technique for controlling a discharge current.

Description of the Related Art

A plasma addressed display panel having such a structure as shown in Figure 3 has beeﬁ
disclosed in U.S. Patent 5.,077,553. The plasma addressed display panel has a laminated structure
in which a display cell 101 is laminated on a plasma cell 102 through an intermediate base member
103 made of a thir; glass plate. The plasma cell 102 is formed of a lower base member 104, on the
surface of which a plurality of grooves 105 are provided in parallel to each other. Each of the -
grooves 105 is hermetically sealed by the intermediate base member 103. An ionizable gas is sealed
in each groove 105. The grooves 105 thus form discharge channels 106 which are separated from
each other. A ﬁroje'cting wall portion 107 interposed between the adjaceﬁt ones of the grooves 105
serves as a bulkhead for separating the adjécen_t ones of the discharge chann_els 106 from each other,
and it also serves as a-gap spacer between the lower base member 104 and the intermediate base
member 103. A pair of parallel discharge electrodes 108, 109 are provided on the bottom portion
of each of the grooves 105. These electrodes 108, 109 funct.i'On as an anode electrode and a cathode

electrode for ionizing a gas in the discharge channel 106 and generating a plasma discharge. On the



surface of which a plurality of grooves 105 are -provided in parallel to
each other. Each of the grooves 105 is hernetically sealed by the

i nt.er medi ate base nenber 103. An ionizable gas is sealed in each groove
105. The grooves 105 thus form di scharge channels 106 which are separated
fromeach other. A projecting wall portidn 107 interposed between the
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A pair of a vertical drive circuit and a horizontal circuit are used for driving the plasma
addressed display panel having such a_con_ﬁguration. The vertical drive circuit repeatedly performs
field scans in each of which pixels are selected in a row-sequential manner (linear sequential manner)
by sequent.ially applying drive pulses each to the discharge channels 106 for generé.tihg plasma
discharges. On the other hand, the horizontal drive circuit applies image signals each to the signal
electrodes in synchx:onization wjth the linear sequential scan of the discharge channeis, to thereby
write the image signals in selected pixels. When a plasma discharge is generated in a discharge
channel 106, the interior of the discharge channel is kept approximately in an anode potential. When
an image signal is applied to a signal electrode 112 in suéh a state, the image signal.is writtenina
liquid crystal 111 of a corresponding pixel through the intermediate base member 103. After the
plasma discharge is ended, the discharge ghannel 106 is kept at a floating potential, and thereby the
written image signal is kept at the pixel. A so-called sampling hold is thus carried out, wherein the
discharge channel 106 functions as a sampling switch while the liquid crystal 111 ﬁmctions asa
sampling capacitor. The transmissivity of the liquid crystal is changed in accordance with the image
signal that is thus held in the pixel as the held sample. As a result, the brightness of the plasma
. addressed display panel can be controlled pixel-by-pixel.

Figure 4 is a circuit diagram showing one example of prior art vertical drive circuits (plasma

drive circuits). In this figure, character V-indicates a- source voltage for generating the plasma

discharge; R is a resistance for restricting a discharge current flowing into each discharge channel,



112 cros$ the discharge channels 106. The signal electrodes 112 arranged in
¢olumhs function as colum drive units while the discharge channels 106
~arranged in rows function as row drive units. Pixels are defined in a
matrix at positions where the signal electrodes 112 cross the discharge
channel s 106. A pair of a vertical drivetircuit and a horizontal circuit
are used f drs avanedereipctrdvs; piddSisa cabiddecsiestrddeli Qe dischaamelanithisiformed oEapar of
configuration. The vertical drive circuit repeatedty perfornms field scans
in each of amdnoddelqinsdd md acehedel etectredt. iGhaacteoW” dgatens pulummsistace fdrihokiaiy
sequential manner) by sequentially applying drive pul ses each to the
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the horizontal drive circuit applies image signals each to the signa
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In the prior art circuit shown in Figure 4, a width of ea;:h drive pulse (on-time of each of the
switches SW1 to SWhn) is determined to generate a stable plasma discharge in any one of the
disch;xrge chanﬁels. Consequently, in the case where variations in discharge characteristics are
present aniong the discharge channels, the width of each drive pulse is such as to generate a stable
plasma discharge even in a discharge channel where it may be difficult to gener#te the plasma
discharge. In other words, the width of each dﬁve pulse is uniformly set with a certain allowance
added thereto. Incidgntall;', a discharge electrode is subjected to sputtering by plasma particles upon
generation of the plasma discharge. Then, an electrode material which has thus been sputtered sticks
on the glass base member to lower the traﬁsmissivity of the panel over time, resulting in a reduced
service life for the panel. The generation of sputtering becomes larger depending on a magnitude of
a discharge current. In other words, the likelihood of sputte;ring beginning is increased and the
quantity of material sputtered increases. As a result, the width of each drive pulse for carrying out
a discharge current is preferably to be reduced as much as possible. In the configuration of the prior
art circuit, however, the width of each drive pulse is set to be uniform, and accordingly an excessive
discharge current tends to flow in the discharge channels where it is relatively easy to generate a
plasma discharge. As a result, in the prior art, it is impossible to effectively suppress the generation

of sputtering of the discharge electrodes.



di schar ger channel 106 functions as a sanpling switch while the Iiquid
crystal 111 functions as a sanpling capacitor. The transmi'ssivity of the
liquid crystal is changed in accordance with the inmage signal that is thus
held .in the pixel as the held sanple. As a result, the brightness of the
pl asma addressed di spl ay panel can be comgrolled pixel-by-pixel. Figure 4

is a circuit diagram show ng i t vertical drive
circuits (plasnma drive circu ) | Irgure, character V indicates a
source vol tage F_lor enerating th I .di sch R res| n for
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circuit sequentially applies drive pulses each to the discharge channels by
sequent i al display gglliraying sgnakslectradgs arpanged insgolumps aatha plagma eqlldyawpg discharge shasnels asma
di scharges in the discharge channels. Inage signals are .

arranged in rows are laminated to each other, pixels being defined in a matrix at positions where the

signal electrodes cross the discharge channels. The vertical drive circuit repeatedly performs field

scans in each of which pixels are selected in a row-sequential manner by sequentially applying drive

pulses each to the discharge channels for generating the plasma dischargés. The horizontal drive

circuit applies image signals each to the signal electrodes thereby writing the image signals in selected

pixels. As a feature of the present invention, the vertical drive circuit includes a detecting means and

a control means. The detecting means detects a discharge state of each of the discharge channels for

each field scan. The control means controls, on the basis of a detected result obtained in the previous

field scan of the detecting means, widths of drive pulses applied in the next field for each of the

discharge channels.

Specifically, the control means controls a width of a drive pulse by changing, in accordance with

a detected result, a rise time of the drive pulse on the basis of a fixed fall time of the drive pulse.

More specifically, the detecting means detects a discharge cﬁrrent representing a discharge state of

each discharge channel and outputs a detection signal corresponding to the discharge current as a

detected result. In this case, the control means compares the detection signal with a specified

reference signal and controls an width of the drive pﬁlse to be increased or decreased on the basis of

the compared resuit.

According to the present invention, a discharge state of each discharge channel is detected for
each field scan, and on the basis of a detected result obtained in the previous field scan, widths of

drive pulses to be applied in the next field scan are controlled for each discharge channel. Since a

width of each drive pulse which is capable of optimizing a discharge current is controlled in real time



each supplied to signal electrodes (not shown) in synchronization with the
I'i nearr sequential scan of the discharge chanhels, to wite the i mge
signals in pixels corresponding to the sel ected discharge channels. Such an
operation is repeated for each field. In the prior art circuit shown in
Figure 4, a width of each drive pulse (og-tine of each of the switches SW
to SW) i sfoleidhrdidchage Ean@EReEs poKibk 16 fgaddrate phtasieplashaditthargeirfespeative ofbethof

t he di scharge channels. Consequently, in the case where variations in
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di scharge electrode is subjected to sputtering by plasma particles upon
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addressed display shown in Figure 1A.

“Figure 2isa timing chart illustrating an operation of the plasma addressed display shown in
Figs. 1A and 1B. |
Figure 3 is a perspective view showing a general configuration of a plasma addressed display
panel, with parts partially cutaway. |
Figure 4 is a circuit diagram showing the configuration of a drive circuit of a prior art plasma

. addressed display panel.

DETAILED DESQI-IIP I'TON OF THE PREFERRED EMBODIMENTS
Hereinafter, one preferred embodiment pf the present invention will be described with reference
to the drawings. Figs. 1A and 1B are circuit diagram.s showing one embodiment of a plasma
addressed display of the present invention. Figure 1A shows an entire configuration of the plasma
addressed display, and Figure 1B is an actual circuit configuration of an essential portion of the
display shown in Figure 1A. Referring first to Figure 1A, the plasma addressed display of the present
invention has a panel 0 in which a display cell and a plasma cell are laminated to each other. The
panel O has a basic structure similar to that shown in Figure 3. The display cell includes signal
electrodes D1 to Dm arranged in columns. The plasma cell includes discharge channels arranged in

rows. Each discharge channel is formed of a pair of an anode electrode A and a cathode electrode



art circuit, however, the width of each drive pulse is set to be uniform
and accordi ngly an excessive discharge current tends to flowin the

di seharge channels where it is relatively easy to generate a plasm

di scharge. As a result, in the prior art, it is inpossible to effectively
suppress the generation of sputtering oféthe discharge el ectrodes. 4
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for solving the above problens of the prior art. Nanmely, a plasna addressed
di spl ay ofpotAnarddemand withihetdthods elbasiaad 1l ty Kinjall dbes gloupadie|Pixel Ve ddfiaed
drive circuit and a horizontal drive circuit. The panel has a | am nated
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selected in a rowsequ nner by sequentially applying dritve
in a linear sequential scan. This allows each discharge channel to generate a plasma discharge. The

display also includes a horizontal drive circuit 3 for sequentially applying image signals each to the
signal electrodes D in synchronization with the linear sequential scan of the dis_c.:harge channels
thereby displaying a desirable image. The vertical drive circuit 2 and the horizontal drive circuit 3 are
controlled to be synchronized with each other by a synchronizing circuit 4.
As a feature of the present invention, the vertical drive circuit 2 in;:ludes a détecting means and
a control means. The detecting means detects a discharge state of each discharge channel (K, A) for
each field scan, and on the basis of a detected result obtained in the previous field scan, it controls
the widths of the drive pulses to be applied in the next field scan for each discharge channel (K,A).
Specifically, the control means controls a width of a drive pulse to 13e applied to each cathode
electrode K by changing, in aécordance with a detected result, a rise timing of the drive pulse on the
basis of a fixed fall ‘timing of the drive pulse. More specifically, the detecting means detects a
discharge current representing a discharge state of each discharge channel (K,A) and outputs a
- corresponding detection signal as a detected result. In this case, the control means compares the
detection signal with a reference signal, and it controls a width of the drive pulse to be increased or
aecreased on the basis of the compared result.

The actual configuration of the vertical drive circuit shown in Figure 1A will be described in
detail with reference to Figure 1B. In Figure 1B, reference numeral 11 indicates a discharge channel,
which is formed of a pair of an anode electrode A and a cathode electrode K. A p\;ll-up resistance
"r" is connected to each of the cathode electrodes K1 to Kn. A source voltage V is applied to the

anode electrodes A through a current restricting resistance R, Reference numeral 12 indicates a



pul ses each to the discharge channels for generating the plasna discharges.
The hbdrizontal drive circuit applies inmage signals each to the signal

el éctrodes thereby witing the inage signals in selected pixels. As a
feature of the present invention, the vertical drive circuit includes a
detecting neans and a control neans. Thel detecting neans detects a
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sampling pulse Ps. The reference power source 18 supplies a specified reference signal Vref to the
comparator 17. The comparator 17 compares a terminal voltage of the hold capacitor Cs with the
reference signal Vref, and oﬁ the basis of the result, it outputs an increment signal "up" or a
decrement signal " down". Finally, the reference numeral 19 indicates a memory for setting a
discharge starting timing, which functions to move a discharge starting position fore and aft on the
| basis of a detected result supplied from the comparator. 17. Asis apparent from the above-described
description, the control means comprises the flip-flop 13, comparator 17, memory 19 and the like for
controlling widths of drive pulses for each discharge channel. More specifically, the control means
controls a width of each dn’vé phlse by changing a rise timing of the drive pulse on the basis of a fixed
fall timing of the drive pulse.

Finally, the operation of the circuit shown in Figure 1B will be described in detail with reference
to Figure 2. For the plasma addressed display panel, a writing timing of an image signal (data)
depends on an ending point of the plasma diééharge, and consequently the reset pulse "Reset" for
ending the plasma discharge is fixed at a position To. Namely, a fall timing of each drive pulse Qn
is fixed to the position To. The maédtude of the discharge current is detected through the detecting
resistance 14 with a timing period Ts that begins slightly earlier than the timing To. Specifically, the
sampling switch 15 is opened/closed in accordance with the sampling pulse signal Ps for each line.

The detected result is held in the hold capacitor 16 by the operation of the switch 15. The terminal



drive pul ses to be applied in the next field scan are controlled for each
‘di scharge channel. Since a width of each drive pul se which is capabl e of
optim zing a discharge current is controlled in real tine 5 for each
di scharge channel, it is possible to generate a stable plasma di scharge
irrespective of both a variation in dis8harge characteristics and a change
over ti e volvaged4Cs) of ihabold capdsitoe hGisgempared with the seferemdervoltigeVrtfof e referenes zed
for each discharge channel. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1A is
a circuit piwegsaurts M thgedniparaesntl7) avd acigneldupdbwahis olitpat thérafiora. Addle $sed
di splay of the present invention. Figure 1B is a circuit diagram show ng

t he confi giéfeprhininga Bifcharge SEHGAmiRg oﬂé@dhtdisiéﬁargé cHalveel, [WhichiiBstrddlnahSmemesty 3p) ay
shown in Figure TA. Figure 2 is atimng chart illustrating an operation of

the pl asng; ﬁ%s@@&%@aﬁﬂ SR Yasid IR sighalufiRowd™ SpRdfichiy, when the terminal voltage
V(Cs) of the hold capacitor 16 is smaller .than the reference voltage Vref, the value in the memory
19 is rewritten, and the pbsition of the set signal Sn in the next field i.s ﬁ.xrther.moved forward from
the position To, thereby extending the width of the drive pulse Qn. When the terminal voltage V(Cs)
exceeds the reference voltage Vref in a certain field, the content of the memory 12 is rewritten such
that the set signal Sn comes near the pbsition To. Consequently, it is pgssible to usually ensure a
" stable plasma discharge with the minimum width of each drive pulse by suitably selecting both a width
"t" between the sampling timing Ts and the discharge ending timing To, and a width for changing the
set signal Sn,

AS descxibed above, according to the present invention, on the basis of a detected result of a
discharge current obtained in the previous field scan, widths of the drive pulses to be applied in the
next field scan are optimally controlled for each discharge channel. The width of each drive pulse
which is capable of optimizilng a discharge current can be thus controlled in real time for each line,
and accordingly it is possible to realize a stablé plasma discharge irrespective of both a variation in
discharge charactgristics and a change with time in each discharge channel. This makes it possible
fo ensure data writing in the display cell. In addition, the life of the plasma addressed display panel
can be prolonged since each discharge current is minimized.

Although other modifications and changes may be suggested by those skilled in the art, it is
the intention of the inventors to embody within the patent warranted hereon all changes and

modifications as reasonably and properly come within the scope of their contribution to the art.



Figure 3 is a perspective view showing a general configuration of a plasna
addr éssed di splay panel, with parts partially cuta 4 is a
circuit diagram showi ng the configuration of a drive circuit of a prlor art
pl asma addressed di spl ay panel. DETAI LED DESCRI PTI ON ,(mmgmgmmmmﬂ
EMBODI MENTS Herei nafter, one preferred enbodi nent of tlon
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circuit diagrans show ng one enbodi nent of a plasna addressed di splay of
the present i nvenlpldma alidredsédeldcfrosdpaved ddplapddvice ccotprifingur ati on of the

pl asma addressed di splay, and Figure 1B is an actual circuit configuration
of an esseat pdnePkingon of the display shown in Figure 1A Referring first
to Figure 1A, the plasma addressed display of the present invention has a

panel 0 in whi gheldct-spicaleltmbibdindsgrl Abamaes, el | are | aninated to each
ot her. The panel 0 has a basic structure sinmlar to that shown in Fi gure 3.
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a ve&ical drive circuit for scanning each of said pixels in a field scan by sequentially apblying drive
pulses to said discharge channels for generating plasma discharges, said ve:rticai drive circuit
including:

a detecting means for detecting a discharge state of each of said discharge channels for each
field scan, and -

a control means for controlling, on a basis of a detected result obtained in a previous field
scan, widths-of drive pulses applied in a next field scan for each of said discharge
channels; and

~ ahorizontal drive circuit for .applying image signals to 'selected ones of said signal electrodes to write

the image signals in selected ones of said pixels.

2. A plasma addressed electro-optical display device as claimed in claim 1, wherein said

detecting means comprises a resistance connected to receive a drive current during discharge.

3. A plasma addressed electro-optical display device as claimed in claim 2, wherein said
control means comprises a flip-flop connected to activate the discharge, a comparator connected to

receive a voltage across the resistance, and a memory connected at the output of the comparator.

4. A plasma addressed electro-optical display device as claimed in claim 1, wherein said

control means controls a width of a driving pulse by changing a rising edge of a next driving pulse
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di rection. The anode el ectrodes Al to An are alternat it “ﬂgé
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pul ses each,to,the cathode el ectrodes K of the discharge channels in a
|inear sequiStCHYIME®Sn This al |l ows each di scharge channel to generate a
pl asma di scharge. The display also includes a horizontal drive circuit 3
for sequentially applying i mge signhals each to the signal electrodes D in
synchroni zation with the |inear sequent.ial scan of tqe discharqe channel s
t her eby di spl ayisng aAd%aéi“?%’F“ésef’ﬁ‘ﬁ“g@f°WFPéd\§%‘F¥ fevige agirlpipngd i dlaim it ¢ whereip spid he
hori zontal drive circuit 3 are controlled to be synchronized with each
other by a depesting medns ingludes means for deteoting 4 disshargg @irignt represeptingseditcharge epteiobn,
the vertical drive circuit 2 includes a detecting nmeans. and a control
‘means.. The eheh distharpg chanaclandicutputing adet¢ction sigepb carTespanding te the Wishasgerrurrens as
channel (K, A) for each field scan, and on the basis of a detected result
obt ai ned i nathectebresultous field scan, it controls the widths of the drive

pul ses to be applied in the next field scan for each di scharge channel
(KA. ' |

6. A plasma addressed electro-dptica! display device as claimed in claim 1, said control
means includes means for controlling a width of the driving pulse on a basis of a result of a

comparison of said detection signal and a predetermined reference signal.



Specifically, the control nmeans controls a width of a drive pulse to be
applied to each cathode el ectrode K by changing, in accordance with a
det.ected result, a rise timng of the drive pulse on the basis of a fixed
fall timng of the drive pulse. Mre specifically, the detecting neans
detects a discharge current representi ng}? di scharge state of each

e

di scharge channel (K.A a co spondi ng detection signal as a
det ect ed resthRS M@?#%%g‘ﬂ%ont rol means conpares the detection
signal with a reference si gnalE and it contr8|a 2; m@éh of the drive pul se
to be increased or decreased £ red result. The
actual configuration of the vertical drive cir shown in Figure 1A wll
be described in Beoptinizegidisghargsicaren dawing "FF”QGP@"‘& argg ﬁhal'—‘l‘ﬁ%ff"ép‘%érm‘l"éf'%"raénce
nuneral 11 indicates a discharge channel, which is fornmed of a pair

anode el ect seqdential stanlofa Gspldycdld aeianel Orhesia laginatedtyuptuggdn P"’@§h§tdéfﬁléié°dlrha"‘r‘&

connected to each of the cathode electrodes KI to Kn. A source voltage Vis

appl i ed to ifnl ddeackdes Bl aratged theslumns indougisma cellhavingtdisclasger dhenrick §KAg girenesdice
R Reference nuneral 12 indicates a 7

in rows are laminated to each other. Pixels 1 are defined in a matrix at positions where the signal
electrodes D cross the discharge channels (K,A). A vertical drive circ.uit 2 repeatedly performs field
scans in each of which pixels 1 are selected in a row-sequential manner by sequentially applying drive
pulses each to the signal channels (K,A) for generatin'g plasma discharges. A horizontal drive circuit
3 applies image signals each to the signal electrodes D, to write the image signa!s. in the selected
pixels 1. The vertical drive circuit 2 includes a detecting 'resist.ance 14 for detecting a discharge state
of each discharge channei (K,A) for each field scan. The vertical drive circuit 2 also includes a
control means having a comparator 17, a memory 19, a flip-flop 13 and the like for controlling, on
the basis of a detected result obtained in the previous field scan, a width of each of the drive pulses

Q1 to Qn to be applied in the next field scan for each discharge channel.

FIGURE 1A



switch which is opened/closed for supplying a drive pulse to a
‘correéspondi ng one of the cathode electrodes KI to Kn. The group of these
switches 12 constitutes a cathode driver. Reference nuneral 13 indicates a
flip-flop for controlling on/off (opening/closing) of the above cathode
switch, which includes two input terminals S R and one output termnal Q
In the flip-flop 13, a reset signal "Reset" is applied to one input
termnal R while a correspondi ng one o he set signals SI to Sn is
applied to the other input termnal S. Reference nunmeral 14 indicates a
detecting resistance for a discharge current Ip; 15 is a sanpling switch
16 is a hold capacitor (Cs); 18 is a reference power source; and 17 is a
conparator. The sanpling switch 15 is opened/ &Xsd& in accordance with a.
sanpling pul se Ps. The reference power source 18 supplies a specified
reference signal Vref to the conparator 17. TR?'COnparator 17 conpares a
"terminal voltage of thd hold capacitor Cs with the reference signal Vref,
and on the basis of the\result, it outputs an |ncrenent S|gnal ‘up" or a
decrenent signal N‘ !ggllw ndi cates a
menory for sett|ﬁ§ H k§§é NJ aonuugmmyn mmxvmhnmRGMQmptlons to nove a
di scharge starting hd anl f or el deit ect ed resul t
supplied fromthe conpgrator 17. jove- descri bed

description, the contrdql neans cong uthhe—f#+p—#l \5, ppar ator 17
menory 19 and the |ikeyfor control |DnfPavi ditls of drlve Aul g4es gfor each
di scharge channel . Mjre specif kg atryrRE—eenrtrel—reans
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controls a width of each drive pulse by changing a rise timng of the drive
pul se ‘on the basis of a fixed fall timng of the drive pulse. Finally, the
operation of the circuit shown in Figure 1B will be described in detai
with reference to Figure 2. For the plasm addressed display panel, a
witing timng of an i mage signal (data) depends on an ending point of the
pl asma di scharge, and consequently the rgyggt pulse "Reset" for ending the
pl asma di scharge is fixed at a position To. Nanely, a fall timng of each
drive pulse n is fixed to the position To. The magnitude of the discharge
current is detected through the detecting resistance 14 with a timng
pericod Ts that begins slightly earlier than the . tinmng To. Specifically,
the sanpling switch 15 is opened/cl osed in accordance with the sanpling
pul se signal Ps for each line. The defd& é&d result is held in the hold
capacitor 16 by the operation of the switch 15. The term nal 8 voltage
V(Cs) of the hold capacitor 16 is conpared with the réeference voltage Vref
of the reference power source 18 in the conparator 17, and a signa

"up/down" is output therefrom Agalue for Ts
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determ ning a discharge starting timng of each discharge channel, which is
‘stored in the nenory 19, is increased/ decreased on the basis of the signal
"up/ down". Specifically, when the term nal voltage V(Cs) of the hold
capacitor 16 is smaller than the reference voltage Vref, the value in the
menory 19 is rewitten, and the position of the set signal Sn in the next
field is further noved forward fromtheapgsition To, thereby extending the
wi dth of the drive pulse n. .Wen the term nal voltage V(Cs) exceeds the
reference voltage Vref in a certain field, the content of the nenory 19 is
rewitten such that the set signal ig onmes near the position To.
Consequently, it is possible to us@. I§ ensure a stable plasm discharge
with the m ninumw dth of each dfkyﬁgg$h§e by suitably selecting both a
width "t" between the sanpling timng Ts and the discharge ending timng
To, and a width for changing the set signal Sn. As described above,
according to the present invention, on the basis of a detecteuofesult of a
- di scharge current tiﬁzm ned in the previous field scan, wi dt 1S of the drive
‘pul ses to be appli e next frera scan are optinall) 1/€ontinol | ed for

each di scharge i@znnel The width of each drive pul se i sy¢ppabl e of
optim zing a di ‘.cuﬁﬁenL"can.be"Lhus" rol.l.ed fin-. time for each
| i ne, and accordi ngty 1}"l§“pQ55LL¢§"L ~€al.izd. a..stall. Qﬁscharge
irrespective of wvariation 1n gfdcharge 2haraetgizglics and a change

with tine in eaq

- H) i i I b ‘(3'/102
/| \QJ/\ - he

\

/ | \

106 108 / 109 105
105 : 10

I
05

FIG 4
Prior. Ar~

R
MAiﬂ%rAlr%r 'Aiﬂér

U UK K| JgK
{swl {swz """""""""""""""" SWn




-
v

to ensure.data witing in the display cell. In addition, the |life of the

pl asma. addr essed di spl ay panel can be prol onged since each discharge
current is mnimzed. Al though other nodifications and changes may be
suggested by those skilled in.the art, it is the intention of the inventors
to enbody within the patent warranted hereon all changes and nodifications
as reasonably and properly cone within tfvhscope of their contribution to
the art. 9 CLAIM 1. A plasna addressed el ectro-optical display device,
conprising: a flat panel having: an electro-optical cell including signal

el ectrodes, and a plasma di scharge cell having plasma di scharge channels
arranged in rows to define pixels by intersections of the signal electrodes
and the plasna discharge channels; a vertical drive circuit for scanning
each of said pixels in a field scan by sequentially applying drive
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pul ses to.said dlscharge channel s for generati ng plasna di scharges, said
Vertical .drive circuit including: a detecting neans for detecting a

di scharge state of each of said discharge channels for each field scan, and
a control neans for controlling, on a basis of a detected result obtalned
in a previous field scan, wdths of drive pulses applied in a next field
scan for each of said dlscharge channels nd a horizontal drive circuit
for applying imge signals to selected onés of said signal electrodes to
wite the inmage signals in selected ones of said pixels. 2. A pl asma
addressed el ectro-optical display device as clainmed in claim1l1, wherein
sai d detecting neans conprises a resistance connected to receive a drive
current during discharge. 3. A plasnme addressed el ectro-optical display
device as clained in claim2, wherein said contrqy neans conpriges a
flip-flop connected to activate the di scharge,va onparator compected to
receive a voltage across the resistance, and a ry connectedat’ the

out put of the conparator. 4. A pl asma addre$ electro-optiéal di spl ay
device as clainmed in claim1, wherein sai cgntfol [means contrpl § a wi dt h
of a driving pul se by changing a rising be—of a mext driving| pyl se
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10 on a basis of a fixed falling edge of the driving pulse in accordance
with a result of detection by said detection neans. 5. A pl asma
addressed el ectro-optical display device as clainmed in claim1, wherein
sai d detecting neans includes neans for detecting a discharge current
representing a discharge state of each di scharge channel and outputting a
detection signal corresponding to the diyptharge current as a detected
result. 6. A pl asnma addressed el ectro-optical display device as cl ai med
in claiml, said control neans irncludes neans for controlling a wi dth of
the driving pulse on a basis of a result of a conparison of said detection
signal and a predeterm ned reference signal
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