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Designof anOrganicPixel AddressingCircuit for an
Active-Matrix OLED Display

WouterF. Aerts,Stijn Verlaak,andPaul Heremans, Member, IEEE

Abstract—In this paper, we presenta designof a flat-panel dis-
play (FPD) basedon organic light-emitting diodes(OLEDs) and
onorganicthin-f ilm transistors (OTFTs). Addr essingmode,circuit
topology, layout, and dri veschemearedevelopedin order to reach
the desired frame rate and to control the gray levels against the
thr esholdvoltage dispersionsof OTFTs and OLEDs. Our design
shows that the curr ent OLED and OTFT technologyare suitable
for FPD technology, though setting seriousconstraints on dri ver
design.

Index Terms—Displays,plastics,thin film circuits.

I. INTRODUCTION

ORGANIC semiconductorscan be depositedand pro-
cessed into circuits at sufficiently low temperature

to allow the use of large-arealightweight flexible plastic
substrates.Those substratesmake it possible for organic
semiconductordevices to be manufactured in a roll-to-roll
fashion,this being a continuousproductionprocessassumed
to cost less than classicalbatchprocesses[1]. An important
applicationfor organicor “plastic” electronicsareactivematrix
organic light-emitting diode(OLED) displays.To take advan-
tage of plastic substrates,also the driving matrix should be
manufacturedat temperaturescompatiblewith thosesubstrates.
Onepossibility is to useorganic thin-film transistors(OTFT)
for the addressingmatrix. The integration of oneOTFT with
one OLED hasalreadybeendemonstrated[2]–[4]. However,
high-quality displays combining specifications regarding
displayuniformity, resolution,grayscales,powersupply, frame
rate,andothers,requireseveraldriving transistorsperpixel. In
this work, we perform somefirst-ordercalculationsto assess
the use of OTFTs for active matrix OLED displays.Based
on those calculations,some design issuesare addressed.It
is shown that state-of-the-artOTFTs can be usedas driving
elementsin OLED displays.Without further improvementson
organic semiconductorsand related processtechnology, the
designspaceis relatively small,though.This work canbeused
to seta goal for futureOTFT development.

II. ASSUMPTIONS

To be able to do simulationsand calculations,we have
madesomeassumptionsbasedon valuesfound in literature.
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Fig. 1. Model for OLED [12]. The parametervaluesareobtainedby fitting
experimentaldatain theworkingareaof theOLED.Thehighnonidealityfactor
m showsthatthismodelhasnophysicalbackground,but isaparametricmodel.
Thevaluesaretypicalfor anOLEDwith area150�m�150�m andathickness
of theorganic layersof 80 nm.

For OTFTs, we usedstate-of-the-artperformancevaluesfor
pentacenetransistors on glass substrates.Hole mobilities
higherthan cm V s have beenreported[5], while
typicalpentacenethin-film transistorsdonotconductelectrons.
Therefore,in simulationsand calculationswe have taken a
valueof 1 cm V s for theholemobility andall circuitsare
basedonp-typeOTFTs.For thethresholdvoltage avalueof

1 V is reasonable.The ratio canbe10 . A value
of 200 nm is typical for the dielectric thickness.In addition
we have neglectedtheOTFT overlapcapacitances,assuminga
self-alignedOTFT fabricationprocess.For SPICEsimulations
we usedthelevel 3 MOSFETmodel.

For OLEDs, a typical value for the external quantumef-
ficiency is 1%. For this efficiency a currentdensityof 20
mA/cm is sufficient to obtaina luminanceof 100 cd/m for
red and blue OLEDs. For greenOLEDs even lesscurrent is
necessary. For anOLED of 100 100 m thecurrentrequired
for maximumbrightnessis then2 A. The electronandhole
transportand injection phenomenain organic multilayersare
not yet fully understood.Recentpublicationsshow that the
current density versusvoltage characteristicsare dominated
by bulk properties[6]. The equationsderived are very com-
plicatedandhardto modelin SPICE.In additionthe transient
characteristicsof theOLED donot influencemuchtheworking
of the pixel addressingcircuit proposedhere.Thereforethe
OLED canin first orderbe replacedby a seriesresistanceand
a capacitancein parallelwith a diode,asshown in Fig. 1. This
model,from [12], will befurtherusedin calculations.

A framerateof 100Hz is assumed.For an activematrixcon-
taining1000rows,theselectiontimeperrow isthenonly 10 s.

Finally thepixel areais assumedto be100 100 m andthe
power supply25 V.
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Fig.2. Differentconfigurationsfor pixeladdressingcircuits.(a)Onetransistor
configuration.(b)Twotransistorconfiguration.(c)Voltagedriven four transistor
configuration.(d) Currentdriven four transistorconfiguration.

III. ADDRESSINGMODE

Becausethe luminanceof an OLED is proportionalto the
currentdensityflowing throughit, anOLED hasto becurrent
driven.

Thesimplestway to addressa matrix arrayof OLEDsis by
passivematrixaddressing.In thisaddressingmodetherowsare
selectedonebyone.Whenarow isselectedacurrentis imposed
to eachpixel of that row to obtainthe desiredbrightness.The
maindisadvantageof passivematrixaddressingis thehighcur-
rentdensitiesneededfor high peakluminance.Thesehigh cur-
rentdensitieslimit themaximumnumberof rows andcolumns
ontheonehandandthelifetimeof theOLEDsontheotherhand.
Anotherdisadvantageof passivematrixaddressingiscross-talk.
Thebrightnessnonuniformitycausedby theonsetvoltagedis-
persionof theOLEDsis alsoanimportantdisadvantageof pas-
sive matrix addressing.

Severalauthorshavealreadystressedtheadvantagesof active
matrixaddressingascomparedtopassivematrixaddressing[7].
Activematrixaddressingmeansthatoneormoreactivedevices,
in our caseOTFTs,areaddedto eachpixel. Thedisadvantages
of pixel driver circuitsbasedon oneor two TFTshave already
beenemphasizedin severalpublications[7]–[9]. In theone-TFT
configuration[Fig. 2(a)]adatacurrentis imposedto theOLED.
This configurationrequireshigh peakluminancesimilar to the
passive matrix addressing.Moreover, the sourceof brightness
nonuniformityhasnow shiftedto thethresholdvoltagedisper-
sionof theOTFTs. In the two-TFT configuration[Fig. 2(b)] a
voltageis imposedto thegateof adriving transistor during
selectionand this voltageis storedon a capacitance . Al-
thoughthis configurationhasa built-in memoryandtherefore
doesnot requirehigh peakluminance,this configurationsuf-
fers from TFT thresholdvoltagedispersionaswell, leadingto
brightnessnonuniformity.

To improve the brightness nonuniformity several pixel
driver circuitsbasedon four poly-Si TFTshave beenproposed
[9]–[12]. In the presentpaper, thesecircuits will be evaluated

with organicTFTsinsteadof poly-Si TFTs.Also thesecircuits
canbedivided into two categories:voltagedriven circuitsand
currentdriven circuits.

The working principle of the voltage driven circuits
[Fig. 2(c)] is theuseof anautozerocycle to referencethedata
against the OTFT thresholdvoltage,eliminating the effect of
the OTFT thresholdvoltagedispersion.The main problemis
that this autozerocycle is slow whena large numberof gray
levels is demanded,because has to turn itself off. The
necessaryaccuracy of the auto zero cycle is determinedby
the smalleststepin gate-sourcevoltageof the drive transistor
to obtain the desirednumberof gray levels. To obtain 128
gray levels, the step in current is 16 nA. The smalleststep
in gate-voltageis then 27 mV. Our SPICEsimulationsshow
that in this casethe autozerocycle takes980 s. A solution
to acceleratethis circuit is the useof a more complex drive
scheme.It is possibleto spreadout the auto zero cycle over
more selectiontimes by alreadyturning off the pixel when
otherpixelsareselected.If pixel i is turnedoff whenpixel i-98
is selected,the auto zero cycle will be sufficiently accurate
when the data for pixel i arrives. The disadvantageof this
drive schemeis that thepixel is off during980 s of theframe
time (10 ms), i.e., 9.8%.This meansthat higher luminanceis
requiredandthushighercurrentdensities.

Theworkingprincipleof thecurrentdrivencircuitsis thepro-
grammingof thegate-sourcevoltageof thedrivetransistorby a
datacurrent.An examplecircuit waspresentedby Hattorietal.
[10]. We presenta modified versionof this circuit in Fig. 2(d).
Comparedto thecircuit of [10], weaddedanextraselectionine
to increasethelinearity of thecircuit andwe placedtheOLED
betweenthedrainof andthegroundtocancelouttheOLED
transientcharacteristics.During selectionof thepixel ( and

open)a datacurrentis imposed(through ) to thedrive
transistor . Thefeedbackloopthrough and settlesthe
necessarygate-sourcevoltageto drive thedatacurrentthrough
drive transistor , independentlyof the thresholdvoltageof
this transistor. In this way thethresholdvoltagedispersionsare
cancelledout.Thegate-sourcevoltageof is storedon aca-
pacitance . Thesettlingof thegate-sourcevoltageof thedrive
transistor is aslow process.A largepartof thesettlingdata
currentimposedby the dataline flows throughthe drive tran-
sistor and henceonly a small part can be
usedto chargethecapacitance . Thetime t neededto charge

startingfrom to V canbesolvedfrom theconservationof
thisdatacurrentandis given by (1),where is thede-
siredgatevoltageimposedbythedatacurrent. is thepower
supply, is the thresholdvoltageof the drive transistorand

is thecapacitanceof thedataline including .
is thetransconductanceparameterof theOTFT. isgiven

by : see(1),shown atthebottomof thenext page.The
time neededto charge a of only 1 pF starting
from a maximumbright pixel ( A, V)
to a minimum bright pixel ( nA,

V) with anaccuracy of 27 mV ( V) is 128 s.
The time to charge startingfrom a maximallybright pixel
( A, V) to anoff pixel ( nA,

V) with anaccuracy of 27mV ( V)
is 1.25ms.The solutionto acceleratethis circuit is to usethe

Petitioner Ex 1020, p. 2
BOE v. Samsung, IPR2023-00987



2126 IEEE TRANSACTIONSON ELECTRON DEVICES,VOL. 49,NO. 12,DECEMBER2002

Fig. 3. Maximum capacitanceof the data line that allows current driven
charging of a voltageV � V (V is V , the voltage
prechargedduring the first part of the selection)on the gateof M within a
frametime (10 �s). The target voltageis 16,00V accordingto the maximum
currentandthusmaximumbrightness.The accuracy is 13.5mV, i.e., half the
minimum stepof the gatevoltage.For a dataline capacitanceof 3.4 pF, the
drive currentcancharge80 mV within 10�s.

more complex drive schemepresentedin the following para-
graph.

IV. DRIVE SCHEME

The drive schemepresentedheredividesthe selectiontime
into two parts,a voltagedriven part anda currentdriven part.
In the first part, the gateof drive transistor is precharged
with a voltageestimatedto make drive thedesiredcurrent
throughthe OLED. This voltagedoesnot take the threshold
voltagedispersioninto account.Thevoltagecharging is faster
than the current charging could be. In the secondpart, the
drive current only has to charge a small voltage variation

on the gate of , i.e., the thresholdvoltagedispersion
of , . Sincethe voltageon the gateof is almost
exactat thebeginningof thesecondpartof theselectiontime,
most of the drive current will be usedto flow through .
Only a small part will be usedto charge the remainingpart
of the necessarygate voltage. Within a frame time the
voltage that can be charged is limited by the capacitanceof
the data line. This is shown in Fig. 3, which is obtained
out of (1). A realistic minimal value for the dataline ca-
pacitance will be shown in the next para-
graph to be 3.4 pF. For such data line capaci-
tanceof 3.4 pF, it canbe readfrom Fig. 3 that the maximum
thresholdvoltage dispersionof is 0.08 V. The expected
thresholdvoltagedispersionsareof the order of a few Volts.
Thereforethis drive schemeis not sufficient to compensatefor
thethresholdvoltagedispersions.

This drive schemedoes however becomesufficient if a
memoryfunctionis addedto it. After thesecondpartof these-
lectiontime, thevoltagevariationchargedby thedrive current,

, canbe measuredandstoredin an externalmemory. The
next time the pixel is selected,the value in the memorycan
be addedto the precharge voltage,which will becomemore

Fig. 4. Two transistorstructures.(a) Not self-alignedfabricationprocess.
(b) Self-alignedfabricationprocess.

precise.Again is measuredandaddedto the valuein the
memory. After a few selectionsthevaluein thememoryequals
quite accuratelythe thresholdvoltagedispersionof . As a
result,the precharge voltagewill be very accurateandduring
the secondpart of the selectiontime the drive currenthasto
adjustthegatevoltageonly slightly. This little adjustmentcan
be donewithin a frame time. From (1), it can be calculated
that if the precharge voltagehasan accuracy of 15 mV, the
capacitanceof thedataline canbeashigh as60 pF.

Thisoperationmodestrengthenstheneedfor acurrentdriven
circuit, becausein a voltagedriven circuit the pixel threshold
voltagedispersioncannotbemeasuredexternally.

V. CONTROL LINES

A controlline controlsatleastonetransistorperpixel.There-
fore the gate-sourceand gate-draincapacitancesof the tran-
sistorshave to be as small as possible.In a nonself-aligned
transistorfabricationprocess[Fig. 4(a)], the gate-sourceand
gate-drainoverlapscanbelarge.Assuminga 10 m resolution
processthatresultsin anoverlapof 10 m, anoxidethicknessis
200nmandatransistorwidth of 50 m, thegate-sourceoverlap
capacitance, , is75 fF. For 1000rows,thisresultsin 150pF
perdataline, which is far too large.In a self-alignedtransistor
fabricationprocess[Fig. 4(b)] thiscapacitanceis smaller. In the
idealcase,thereis only a fringing capacitance.If thethickness
of the gatemetalis 50 nm, the oxide thicknessis 100nm and
the transistorwidth is 50 m, then is 0.38 fF. For 1000
rows, this makes a reasonable0.38 pF per data line. Several
self-alignedprocessescanbeconceived;oneexampleis given
in [13], wheretheself-alignedtransistorstructureis fabricated
by lithography with illumination throughthesubstrate.

TheRC constantof theselectlineshasto besmall in order
to selectthepixelsfast.Thisdeterminesthematerialchoicefor
the selectlines. Indium tin oxide (ITO) hasa typical sheetre-
sistanceof square. For a line width of 10 m,

(1)
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Fig. 5. Differentconfigurationsof thecontrollines.(a)Powerandgroundare
patterned.(b) Power andgroundarenot patterned.

a three-colorpixel of width 300 m (threesubpixelseachwith
a width of 100 m) and1000rows, the line resistanceis 300
k . For anRCconstantof 0.25 s (2.5%of theselectiontime),
the line capacitanceshouldonly be assmall as0.83 pF. This
is not achievable.If theselectlinesaremadeof gold or copper
( square) theline capacitancecanbeaslargeas
83 pF.

Thevoltagedropsover thepowersupplylineandgroundhave
to be small in order not to limit the power dissipation.If all
pixels in a columnareon maximumbrightness,a currentof 2
mA flows throughthepower supplylines(for 1000rows).For
a regular ITO line with line width of 10 m the voltagedrop
is 300V. Thus,alsothepower supplylinesshouldbemadeof
metal.For gold or copper, the voltagedrop is only 3 V. If the
powercanbesuppliedby a layerof conductivematerialspread
over thecompletedisplayarea,thevoltagedropcanbefurther
reducedby a factorof 10. In thatcase,a thick layerof ITO can
alsobeconsideredto bea viableoption.

Fig.5 showspossibleconfigurationsfor controllines,ground
and power. Fig. 5(b) depictsthe situationwheregroundand
power areplanes,while dataandselectarelines. In that case,
the capacitancesof the dataline and selectline are given by
respectively (2) and (3), where is the width of the select
lines, is thewidth of thedataline, , and arethever-
tical distancesbetweenthecontrol linesandgroundandpower
planes, is thenumberof rowsand is thewidth of onesub-
pixel. We proposeasrealisticvalues: , m,

rows, m, fF, pF (for
) and , , m of an insulator

like benzocyclobuteen(BCB, ). Using thesevalues,
thecapacitancesarerespectively pF and

pF. With thesevaluesthedrivescheme
with memoryfunction presentedearlier in this paperis appli-
cableif theaccuracy of theprechargepartof theselectionis 17
mV.

(2)

(3)

Fig. 6. Layout of the pixel driver circuit. (a) Top view BB of the
layout.(b) Sideview AA of the layout.

If the power supply line and the ground line are patterned
[Fig. 5(a)], which complicatesthe fabricationand increases
the seriesresistanceand hencethe heat dissipation,the ca-
pacitancescan be smaller. For the previous technological
example,they becomerespectively pFand

pF. Thus,even in this casethe more
complex driveschemewith memoryfunctionhasto beapplied.

VI. LAYOUT

To obtain a three-colorpixel, three subpixels have to be
placed adjacentto each other. The different colors can be
obtainedby e.g.,filtering awhite light-emittingOLED by color
bandpassfiltersorby e.g.,usingdifferentlight emittingorganic
layers[14]. Thelength:widthrelationis assumedto be3:1.This
is accomplishedby the layout presentedin Fig. 6. Neitherthe
power supplynor thegroundarepatternedin orderto easethe
fabricationand reducethe heatdissipation.The control lines
areseparatedby a 5 m thick layerof BCB in orderto obtain
small line capacitances.We assumeself-alignedsource/drain
electrodeswith respect to the drain, e.g., by illumination
through the substrate[13], to minimize gate-sourceoverlap
capacitances.To allow this,we assumethepower supplylayer
to bemadeof athick layerof ITO.Theselectline andnonselect
line lay at theoutsideof thepixel areain ordernot to shadethe
illumination. Finally theOLED is placedon top of thecircuit.
This impliestheuseof top-emittingOLEDs[15], [16].

VII. CIRCUIT DIMENSIONING

In this paragraph,we derive theminimumpower supplyand
the dimensionsthe OTFT pixel engine.We also evaluatethe
limitationsto thedisplayresultingfrom theuseof OTFTs.

The power supply, , hasto be large enoughto support
the currentfor maximumbrightness, , given that

will have to work in saturationregimeand is working
in trioderegime.This resultsin a first boundarycondition,ex-
pressedby (4), where is the voltagedrop across
theOLED necessaryto support .

is proportionalto theluminance, andto the
areaof the pixel, . This relationshipis expressedin (5),
where is typically 2 A/cd for theemissionof .
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The areaof the pixel, , canbe derived from Fig. 6 as
follows.

Therearetwo requirementsfor thesizeof . First, has
to be large enoughto ensurethat the charge redistribution of

to (gate-sourcecapacitanceof ) at theendof the
selectiontimedoesnotintroduceanerrorlargerthan27mV (the
smalleststepin gatevoltagefor 128graylevels).Secondly,
hasto belargeenoughto ensurethattheleakagevoltageduring
thetimethepixel isnotselectedissmallerthan27mV. Thelatter
requirementis themoststringentone.For
anda safetymargin of 5, hasto be larger than1 pF. For

, (insulatorthicknessfor ) 100nm andthe
lithographicallydeterminedminimumdimension 10 m,
hasanareaof m m.

hastocharge in half theselectiontimewith itssource-
draincurrent thatwill inducea changein as

. Solving this equationand demandingthat is
largeenoughto charge within thetime evenfor the
toughestcase,leadsto therequirementof (6) for . Here

is the startvalueof the gatevoltageof , is the
voltageon the dataline andwantedto be chargedon the gate
of and is the resultinggatevoltageof after half
the selectiontime. The toughestcharging is the charging of a
maximalbright pixel to a darkestpixel. For V this
meansthat V, V. As shown in paragraph
V the accuracy of the precharge phaseshouldbe 17 mV, thus

V. This leadsto therequirement .
For V, . is thusshorterthan . As

is placedadjacentto , it will not determinethe sizeof
thepixel, .

For thefollowing reasoningapplies.During selectionof
thepixel, shouldbein thesaturationregime.Thereforethe
drain-sourcevoltageof shouldbe smallerthan . This
leadsto therequirementof specified in (7).

The areaof the pixel, , is thus influencedby the di-
mensionsof M2, M3, andM4. Dependingonthevoltagesupply
andthecurrent,eitherthewidth of or of deter-
minesthelengthof thepixel. In thecasethat determinesthe
lengthof thepixel, thearea is given by (8). We assume
thatthelithographicallydeterminedminimumdimensionis .
Onespace is foreseenbetween and , eachcontrolline
haswidth andat eachsideof a pixel thereis an sepa-
rationto theadjacentpixel. This amountsto a fixed4 in (8).
Takinginto accounttheratio 1:3 for thepixel width:length,(8)
is obtained.In thecasethat and determinethelengthof
thepixel, theareais given by (9):

(4)

(5)

(6)

Fig. 7. Luminanceasa functionof pixel area.Thegatelengthis 10�m and
thesupplyvoltageis 37 V.

(7)

(8)

(9)

Fromthesetof (4) to (8)–(9),wecanderivetheachievablelumi-
nance asa functionof thepixel area.An exampleis shown
in Fig. 7. This figure is calculatedfor the minimum supply
voltagenecessaryto obtaina luminanceof 100cd/m for agate
lengthof 10 m. This supplyvoltageis37V. Fig.7showsthat
thereis a maximumin luminancefor a certainpixel area.This
canbeexplainedasfollows.Thetransistorwidth scaleswith the
squareroot of theareawhile thechannellengthremainsfixed
at 10 m. TheOLED currenton theotherhandscalespropor-
tional with thepixel area.For a smallerpixel areaa largercur-
rent per unit areais possibleandhencea larger luminanceis
possible.Theluminanceis thusincreasingfor decreasingpixel
area.However, for averysmallpixel area,almostthecomplete
areais occupiedby the constantareaof , which doesnot
scalewith the gate length.The ratio becomeszero,and
thus,alsothecurrentandtheluminancebecome0. Theareaof
thepixelatwhichtheluminanceis maximalis m m.
Thesizesof thetransistorsare , ,

. The currentfor maximumbright-
ness, , is 4 A.

Keepingthepixel areaconstant,the influenceof thesupply
voltagecanbeseenin Fig.8: increasingVddallowshigherlumi-
nance.For smallVdd, thedimensionsof and determine
the relationshipbetweenpixel areaand luminance;for larger
Vdd, determinesthis relationship.

Fig. 9 shows a similar picture,but assuminga technology
with minimum dimensionsand gate length of 5 m and a
pixel area of m m . For a luminanceof 100
cd/m the lengthof the pixel is determinedby the sumof the
sizesof and . A power supplyof only 19 V is needed.
The sizesof the transistorsare ,

, . The current for maximum
brightness, , is 2.75 A.
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Fig. 8. Luminanceasa functionof supplyvoltage.Thegatelengthis 10�m
andthepixel areais 20000�m (245 �m�82 �m). Thecirclesarecalculated
with M , M dominant,the solid line is calculatedwith M dominant.The
lowestline applies.Up toV = 22 V M ,M aredominant,while above22
V, M is dominant.To obtain100cd/m asupplyvoltageof 37V isnecessary.

Fig. 9. Luminanceasa function of supplyvoltage.The gatelengthis 5 �m
andthepixel areais 13800�m (203 �m�68 �m). Thecirclesarecalculated
withM ,M dominantandthesolid line is calculatedwithM dominant.The
lowestline applies.Up toV = 21 V M ,M aredominant,while above21
V, M is dominant.To obtain100cd/m asupplyvoltageof 19V isnecessary.

VIII. DISPLAY SIZE

As the numberof pixels increases,the capacitancesof the
control lines increase;see(2) and(3). The availableselection
time per pixel decreases.If the selection time decreases,

must also decrease;see (1). The accuracy of
the precharge thereforemust increasewhen the number of
pixels—hencethesize—ofthedisplayincreases.This relation-
shipis calculatedin Fig. 10.Fromthis figureit canbeseenthat
for an accuracy of 17 mV the numberof pixels canbe 1100.
For pixelswith awidth of 300 m, thedisplaysizeis limited to
33cm.Fig. 10shows theimportanceof averyaccuratevoltage
driven partof theselectiontime. If theaccuracy is 15 mV, then
thenumberof pixelscanbe1500.For pixelsof width 300 m,
this limits thedisplaysizeto 45 cm.

For thissizetheseriesresistanceof theselectline isstill suffi-
cientlysmall.Theseriesresistanceis4.5k andthecapacitance
of theselectline is 36 pF. This leadsto anRC constantof 162
ns,which is still only 2.4%of theselectiontime.

IX. CONCLUSION

Wehavepresentedafeasibilitystudyonfull-plasticdisplays,
whereboth the pixel addressingcircuit and the light-emitting
device consistof organicsemiconductors.Thetwo mainprob-
lemsin organicpixel driver designarethethresholdvoltagedis-
persionsof OTFTsandOLEDson theonehandandthespeed

Fig. 10. Numberof pixelsversustheaccuracy of thevoltagedriven precharge
partof theselection.A gatelengthof 10�m is assumed.Thecurve is thelimit
imposedby the charging of the dataline during the currentdriven part of the
selectiontime.

andcurrentdriving capabilitiesof theOTFTsontheotherhand.
In orderto reachthedesiredframerateandto control thegray
levels against the thresholdvoltagedispersionsof OTFTs and
OLEDs,wehaveshown theneedfor acurrentdrivenaddressing
modeandwehavepresentedanew driving schemewith anex-
ternalmemory. We have shown the needfor metaladdressing
lines with very low capacitances.Theselow capacitancescan
beobtainedby a self-alignedOTFT fabricationprocessandby
the useof a thick layer of insulatorbetweenthe control lines.
Wehavepresentedalayoutwith nonpatternedpowersupplyand
ground,necessaryfor heatdissipationandeasymanufacturing.
Basedon this layout we have shown that large flat paneldis-
playswith reasonablepower supplyarepossible.We conclude
thattheuseof full plasticdisplaysashigh informationdisplays
is possible,but demandingin termsof organic semiconductor
technology, matrix addressingcircuitsanddriving schemes.
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