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Different radiation-emitting elements can be coupled to different
power supplies and supplied different potentials during operation of a
display. In a display for an electronic device, a full-color pixel can include
35 ared subpixel, a green subpixel, and a blue subpixel. The subpixels may
have organic active materials with different compositions that degrade
over time at different rates. By using different power supply potentials for
the different subpixels, better intensity and color control can be obtained

for an electronic device.
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BRIEF DESCRIPTION OF THE DRAWINGS
The invention is illustrated by way of example and not limitation in
35 the accompanying figures.
FIG. 1 includes a schematic diagram of a single pixel having red,
green, and blue subpixels (prior art).
FIG. 2 includes a plot of current-voltage (I-V) characteristics from
different color OLED elements.




FIG 2 includes a plot of current-voltage (I1-V)
characteristics from different color OLED el enents. 2
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Reference is now made in detail to the exemplary embodiments of
the invention, examples of which are illustrated in the accompanying
drawings. Wherever possible, the same reference numbers will be used

30 throughout the drawings to refer to the same or like parts (elements).

Different radiation-emitting elements can be coupled to different
power supplies and supplied different potentials during operation of a
display. In a display for an electronic device, a full-color pixel can include
a red subpixel, a green subpixel, and a blue subpixel. The subpixels may

35 have light-emitting diodes that comprise organic active materials with
different compositions that degrade over time at different rates. By using
different power supply potentials for the different subpixels, better intensity
and color control can be obtained for an electronic device.
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35 Attention is now directed to details for implementing an electronic
device having full-color pixels. The description begins with circuitry at the
pixel and subpixel level, extends the circuitry to an array, and illustrates

how the array may be used within an electronic device. The description of
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Unlike a conventional pixel having a common Vdd line shared
among the subpixels, pixel 40 has separate Vdd lines 420, 440, and 460

for the subpixels 42, 44, and 46, respectively. The separate Vdd lines
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FIG. 7 includes a schematic diagram of a portion of an array 50 of
35 pixels. As illustrated, the array 50 includes full-color pixels 511, 512, 521,
and 522. Each of the full-color pixels can be similar to the full-color pixel
40 as shown in FIG. 5. Referring to FIG. 7, the array 50 is oriented in
rows and columns of pixels. A first select line 51 is coupled to pixels 511
and 512, and a second select line 52 is coupled to pixels 521 and 522.
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7.622 is coupled to the column decoder 602 and RAS controller 624. The

RAS controller 624 is coupled to the RAS 604. The operation of the data
line controller 622 and the RAS controller 624 is synchronized to allow the
proper display of information by the display 60.

The power supply controlier 626 may receive a first potential 64 and
a second potential 66 from external sources via electrodes near the
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In this specific exanple, the integrated circuit 62
includes the rempte circuitry and the display 60

wo pkziss7 t he array 50 and the peripheral ci rBCi/u$3003/026680
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electrodes may be connected to the integrated circuit 62 or display 60 to
provide data or allow for the proper electrical performance of the electronic
device 68. Such circuitry is conventional.

The intensity of radiation from each of the radiation-emitting

elements 428, 448, and 468 is a function of the bias across the diode, as
opposed to the actual potential of just the anode or just the cathode in
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After readlng this specn" cation, skllled artisans will appreciate that
the embodiments illustrated and described herein provide only a small
35 sampling of potential embodiments. Other embodiments using different
circuitry can allow for the independent control power supply lines to
different radiation-emitting elements. The embodiments may be used for
any OLEDs including polymeric OLEDs (“PLEDs"), small molecules

OLEDs (SMOLEDs"), and combinations of different types of OLEDs. The
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923, 943, or 963 connected as shown in FIG 9. The
pi xel 90 may be incorporated into a display and

W(elzammnn c device simlar to that shown i n FPEEUS203/026680
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power  supp lines to different
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used forpis %%rr@l@@énﬂoﬁ?;{rﬁl@bﬂﬁamb%rb@ GLEDS can be used
ul es EDs (SMOLEDs"), and

(
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on an one Oor nore ower | nes
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a Spﬁo&% qbBctindd fArBIEEn i 'fdrrtfﬁter‘ﬁbhﬂbfbcﬁb?or level

Color Color coordinates HDTYV standard

Red x=0.62, y=0.37 x=0.64, y=0.33
Green x=0.38, y=0.58 x=0.29, y=0.60
Blue x=0.15, y=0.13 x=0.15, y=0.06
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light, green light, and blue light. Additional
subpi xel s can be used but are not needed because
wo o003y all colors within the visible |ightPEpESIN0326680

ca@xﬁpgez generated by the three subpi er s . EXAMPLES

ng specific exanples are nea
i |1 ust r Biig easﬁmnlmiemmﬁtratqsﬁbatstb@@e@athm\éoltemsrf@r different

Exas1e! @leilne%@s &hh Do NPBhe ARBDINE fedl gRed@id bl OLED

col ored can b ed for
R PLEdh G DR 43R 80 LM BN AR P AT ekt
5 el ementRedagreba dnalblue ®LED eiritters tof Examplet mesyg batve |-V and

%%8@&%&%&“% %ﬁ%‘vﬂ ?ri %E(?s 1 ﬁaﬂ% ?:, ?%abl'egf‘brovﬁxaecsr}hgf

pwmtlﬁemﬁageﬁgat%)(b@d/ r/cathode. Such a structure
and itsytf@hrd.cation are conventional. Polyaniline

( ;

can be Caked as t@peMibﬁétol@gle;at@OOI@j@lZ. Low wor k

functiogegetals (sggh as Ba or Ca) are used as the
10

cat hode contact in _this exanple. The | ow work

funct i oRreRs al mﬁ/ OMe covered with an al uni num | ayer

to inprpne el ectr4ggy30 conduction and environnent al

st dUI i rty. Illl:‘ bUIIIII bbl o) A I LS Ildll Ulldl [S] U(:‘

| ' Exampleade (CIE) color coordinates are shown in

Tabl e 1Tﬁ|§(éx@ﬁfmélﬁ@ﬁhoh§trbfé§&ﬁaf preupaatetvoltagesiter different

SEF TR R AT .
standard Red x=0.62, y=0.37 x=0.64, y=0.33 Geen

=0 15, ReZooREn s e SAh (3105 Bt Foalte # idab g part of

Exmppt@vemw)sswb@m& witherixel sircdite shewadn Fe. &pkVandrV
Voélﬁé}gét%nfsﬁés Qiefsﬁ.rﬁj’vﬁ{‘ﬁw FI&y. Q0 flETEN RS p¢8v.des the

er ent he re ree and u
20 enPREratan aa@a aéj H_if%e 3@ !Fa%épﬁameeratlo for

| NgSEH Qdimlx@ éd“gfréen Farﬂetﬂue);]lb&m‘e mmztdmmxéru&o 1.
emtteria& arrpl e 1 may have INand L-V

charact 2. and 3 __Table 2

provi degoldie Ope®péta<m6n“ﬁdlta@@e\$ddaﬁ4©%/ma/ITQ Tabl e
2: Col 0'5 gperatl 0?4\<?Itage at 200 cd/n2 10 Red 5. OV

25 Green 51V
Blue 59V
Example 4

This example demonstrates that a desired color at a given

brightness can be achieved by proper combination of the three color sub-
30 pixels.

Red, green and blue PLED emitters are part of an active matrix
substrate with pixel circuits shown in FIG. 6. The Vdd voltages are
adjusted for each color subpixels so that a paper white area luminescence
is achieved (with color coordinates x=0.33, y=0.31 and area luminescent

35 intensity of 200 cd/m?). The corresponding voltages of Vg4 lines are
shown in Table 4. In this example, Vg is setat -3 V.
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G een 3.0V Blue 4.4V Exanple 3 This exanple
denonstrates that the operation voltages for different
wd 20e0bde7 subpi xel s are different at a differ ePtT/US2003/026680
| um nandabteodpared to Exanpl e 2. Red, green and bl ue
PLEDEM.ITers rromexanpte 2 may De part or _an actTve
matri x SOEtrate Wdt(N)pl xel circuits showmn in FIG 6.
IN and Red charagkeyistics are shown in FIGs. 10 and
11. Table pr ovi the 20 operation voltage Vvdd at
40 cd/né%ar{h VSSgSSVZ V. The aperture ratio for each
5 subpi xeBluered, greé&ry and blue) to one full-color
—é-@l-;"—‘ﬁ%l’) 1T Tabl'e 37 Color Operailon Voltage vdd at
Red 7.4 V 25 Geen 5.1 V Blue 5.9V
Exanpl eTHisExampie deplonstiatastbbt highdnforabtian desiengcigh

o b 0, 1ol DB B Y o e
gr desigadisdnsed iPLED sperificatien.are part of an active
10 rrat rix RéHb feeRighdbilig HQ_Eﬁbrrﬁﬂtér%L&atnsoeSBéW&f bA detife nfatrix

M%@&a&e?@p%«e SRS ShovE 1B Fs. 6, wﬁmme ofithe
acmlleoda@k gixeltdancsd 254 eiomoni. Mht &trexaleath, subpikedis and

cof Pt ARG Ko 1nls O A AN sB°titE' BBlcliOR poly-sitcon
Tamaéemals withtihtiegraige mpiveyndu@iuing drversaas SBOWn ingiew. A
15 20 epgﬂra%gnf’ &Térléﬁ%gﬁ%ﬁ 665H of %Wlébl@(sﬁ‘i‘%}rﬂr( ¥$}%séﬁﬂed in

exﬁlﬁy@ éﬂ'di%@rrlma@@smat Ehpﬁgaﬁiumd&pnﬁth'%ﬁae@ﬁvlyhv§s—-3v
hi ghd Wi Fids2of SMLaV,18/5V fon rledcgresern é’rthau@Isim Mess, can be

SRl BUER 5o, 5, LB L b
c ade$xribedrwithofefarenae tto speaitit embodlments However, one of
20 ordinary skill in the art appreciates that various modifications and changes
can be made without departing from the scope of the invention as set forth
in the claims below. Accordingly, the specification and figures are to be
regarded in an illustrative rather than a restrictive sense, and all such
modifications are intended to be included within the scope of the invention.
25 Benefits, other advantages, and solutions to problems have been
described above with regard to specific embodiments. However, the
benefits, advantages, solutions to problems, and any element(s) that may
cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential
30 feature or element of any or all the claims.
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(AM substrate with pixel circuits shown in FIG 6.
The pitch size of the full-color pixel can be 254

worenom32The size of each subpixel is approxi Per/@k3003/026680

10

15

20

25

30

35

85x254 mi crons2. The AM supgpigbe can incl ude
po silicon materials wwth integrated row and col um
@F@‘H@'“’éﬁ%\ﬁm in FIG 7. A 15 timer and controller

CI rcui t1.cAR dcp@ctnﬁrd; d@v‘ncécdhﬁmbﬁtw. system (gs descrl bed
FIG .8
i s paniotfpdtorsERiho SRS, e Rind BT oS ag 2

f wsecoad elertente, avieraindbe fisipadiatien- emiﬁ'm'@lemeet 9ompnses a

Nsf 8@%@ él?w% ?fefn'aFéﬁd %ndeé@'?ec* (b"ﬁé\{goé’ﬁ‘ eRfsSsiBF fflximum

descrl erence to Ic e odlnents
Hodted, Bist wawelesgtizo or di nary Skl Il in the art

appr eci a’rlkééoﬁch@d|é/tﬂfd-@r%ﬂt|ﬁ@€!ehﬁé‘rﬂtcbﬂﬁﬁlsﬂf§ja ﬁmlwﬁrode and
e SC
" sronhelscliodd et fe sdbntcpdiliasingo dement

Aceompliisesl & setdred sanid activei matesiatiafd gudesigredtd lbaveean
r e&ﬁfs,@% nrlggx%hrhut l:’slsée'rc hb\(ﬁa\; férg}zﬁ tﬁam'@ dﬁfer@rgltfgdrﬁ ttilu%/)ﬁrst

Sense, are rnte
i nwavelengthi t hi n t he scope of the invention.
Benef | téf.rs@gewer@,Qtesewtnﬂa%up@a%&ﬁé lﬁ?ét@éctF&ie%ﬁHé ¢igt

have been escrib above wth regard to specific
enBORtPBrATBItINGIMENL t he benefits, advantages,
sol uti ansetendpoweesspplniide aoupleuemﬁm fist eldeabdeny the

cause an nef | adviant age, or solution to occur or
-be%e&r%‘%r%ggﬁoﬁ'r 61&'8!5}%%'5’“&53 not to be construed as a

cri ti cavhenegythier edctromic devicntis ahpalgefof having: or el enent

of any C
per) U B TS A S S e ha ettt AL siapiicanty
el dferephipetantialss @ndonpri si ng: a f| rst

radi at | HBRA écbrff ubhtRIrEsElegtedmonsi Nng a first

I d wh he fi
Fadi at | GHETETH DTG ei?éwfﬁs 8 Shpfiey hSedvEa et o
acpotentiafioapaakd do@acls ofitwe spueddteletteodesaandn ssi on
Imexi MU, & ofatp% ffrsc‘ttelﬁy,@’oedetgqgtcgnf@rgﬁ %8 rﬂél?elve g lower potential

‘radi ati on-emni

el eynpargd tamcha)féle@eﬂ@pred elccir@di@s vvherel n the second
radi at '?nTﬁg‘e’iédtRﬁmeB@\ﬂEé‘bf élgerQ”Wh'e?;&ﬁ tﬁ‘e %R&ﬂ'@ﬁlc device

rganlc active nateri.al desj ave an

ciNGBre:? PRl hahcamPESes PSR Q%g%rn'ﬂme'ement and

di ééwnﬁrrbdfan@mérhﬂwfg élementyarel @ﬂﬂt&radmtfdntémltmg/\elrement
supply t,o.the firs

FIPDLY 3L e et 66yibe B pialid 1, ShEEh 90 sBhond Siegpodes
s uanel gonfigneecctougicevetsubstantiblly atsasieepoteotial. of t he

second j aghaldhQrdiit HLViB9 ofLIBIFAL wherein the electronic device

comprises a display having an active matrix of light-emitting diodes,
wherein the light-emitting diodes include the first and second radiation-
emitting elements.

5. An electronic device comprising a first pixel comprising:

a red subpixel;

a green subpixel;

a blue subpixel;

a first Vdd line coupled to the red subpixel;

a second Vdd line coupled to the green subpixel,
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wherein the electronic device is capable of having:
the first and second power supply |lines operating at
waegniotiseant |y different potentials; and 20 apP@I/as1008/026680

confi gug %li@@déﬁh@%&@ﬂe&rte%e amm pidle first

el ectrodes onfigured to receive a higher
pot ent .%?rsiél%aimgd: pled4bg e SPEB"@Econd el ectrodes;

and _ea@seolﬁortdﬂesé lllﬁét:o@ﬂ)lledtthe)geéen sulsysixél| g'ﬁd e]g tg
recel ve . [,.PO nt,l arl 0 eacC (0] t he
second %ﬂgﬂ%%g'ge. E%'ﬁgt%éﬁg%tbt%? i c device of
5 cl ai m Iwhetedr thendeviee isl carfiguredctodaliovc that ah ldastienea of:
pi xel tth@tf.r&ogpééﬁoe%nhgﬁ.ré vdatnﬁe%dgretdasa %raftaé.ﬁgo%erated

el eme second ra ion-em tting P
t matrsignifieantty difietent peientjalsi 8Rdnt . 3. The el ectronic

deVI ce b frstakatdnd, \éheftﬁir@ stﬂm&@%@@aﬁél@létdf%ﬁfg opérated
ecekve 35? tanti al y a Sahne potentlal

f
r} I'gﬁ*f\%a'gfyé?f{f?r@ﬁ‘ ROgBYRSe of claim 1, wherein the
10 eI ect r ofi Thdelectmnicdeyice stslaan d, _wbieamnhbmﬂrng sacond, and
I STt R s Ble g oPrdled BF SonirbaRLE Ll
r aeptentigla- emtting elenents. 5. An electronic device

conpr i 57 n@‘h@ é‘lédtl%tm@dé\ﬁée 6PBIBfrh~°!3 %erelﬁfthé‘fll‘s@dsecond and

sub green subpi | 1St
Jhl s b e apableial et oS el SoRGESRhtEn
15 pstentalpl ed to the green subpixel; 15 WO 2004/021327

PCT/ USs290 | |

bl ue sﬁ%pﬁbgé?e groqn C’rg% %gf %/lgﬁg 5¢%ﬁ?§ﬁ%ﬁ§g Offgl?lé Peed, green,

sud klele; subpbetooemptsed a fiestdransistor having adisst current-

SIS e B BTN e,

t h%l?ctﬁ@ ¢;eheqpagier Baving Refirst elgptro%@aﬁ@ S%@d‘dtq{WtEPdﬂi@
20 i g&%nartmrm@bh&n abﬁstrtmrﬁmroawm @lécmwla‘ s&comd Y

Veiarigariing %sg@eﬁée it %&5&5&&3%&5@% SRg fidP fohlLhding
si gJaireint having at dricdecantd pathddeawherdit: 6. The

el ectr otﬂ Cflrgte#i:e%é%%rdgang' énaarocY@Sf t‘ﬁ rfb%ﬂ?ariél{}ai fs connected

second, gnd nes are cap
operadaia line, ﬁn@ﬁe¢qr@anquntmafnyﬁ1ge¢iectr@@ﬁ ehthedrst tranSIstor is

25 Th@orﬁ{g‘% gﬂ’h% fSdIEQrfe 61 tAEBapackbredi thel dotiol ERictrode

secon
of the second transistor, and the control electrode of the first transistor is

connected to a select line;
the second electrode of the capacitor is connected to the first
current-carrying electrode of the second transistor;
30 the second current-carrying electrode of the second transistor is
connected to the anode of the light-emitting element; and
the cathode of the light-emitting element is connected to a common
Vss line.
9. The electronic device of claim 8, wherein:
35 within the red subpixel, the second electrode of the capacitor and
the first current-carrying electrode of the second transistor are connected
to the first Vdd line;
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third Vss Iines are capabl e of being operated at
significantly different 15 potentials. 8. The
web@aeoai c device of claimb5, wherein each of Pehes10e81026680

green, il yhd p%ﬁ%ﬂ%l?th@%hﬁ%&dﬁ@@ﬁh capacitor and
trans.l stor hav ng. a I'rst current- carryi _ng el ecltroae,
a tbedstrusiant-eatryingreloctreperibessgend S@sisiararercannected

el gahé @deond@veadniaet kA having a first electrode and a

second el ectrode; a,20 second transistor ving a.

Frret cttnane Bl sl Bemesond Spdiodh e Bdpoior and
5 cuhedinst-ctareny-cagyimigeiéctontie ofithe second traoksisédrearercotiepcted

a I gt -em tting el enent having an anode

aﬂtg tﬁefé@@ggé,“ggherei n: the first current-carrying

el ect r otid Bhe elestonicsdevieentelginn b, whetrin e tesh green,:and

?ﬁtga? !shagixtersmere%%ﬁgréa RUWif&dnt A8 HR%h 8%t diiffedlo a

irs ransi stor 1s 25 connected to the first
el GUPMGASERCHIRG. capacitor and the control el ectrode

10 of the BeCThE eldotdBicsd®lice ahclainh 6, ahBidip theblketronideddfice
the first tr {,0.a .sel i ne;

g i,st o . . t.
¢ nePrawisin? BRERLY ShRngs rLeRE kBt e BhRfRE: ed i o
t he fi rtbe pluralityeftpixads isydnented gt towsiand tolunns econd
t ! _ ' .
ot e ofed stbphs AREAHeHirR oEY aRcohELiEd T e
t H&st Yeadingni tti ng el enent; and the cathode of the

15 |1 ght - e} gleleRGuBbERWithih the PREGIHHDS hikels BARNBBINecksSto the
l'i ne. g E el ectroni c device of claim8, wherein: 35
wi $§HOR%G & @pi xel , the second el ectrode of the

capaci tal blaadubpixelsfwitlsin the pherality o pixglsgreeta@utactatbtoothe

t he. ransi stor are connected to the first Vdd
I .h‘ﬁéra “%‘ %‘2004/ 021327 PCT/ US2003/ 026680 within the

gr een sUbplheelectnesicsdevieriobelain Addwhereifthe capaci t or

20 and t hey|f jegsdubpiliel$tHat @6 tYhRELLEd &5 hisaffe SbletiheiRarnd
transi stor are connecte he secon I ne; and

i SSreT Hatagires CSEIE o Gakh aBRRRIRE] SUARNRIS: of ¢ e
capaci t4lr greedl subpixess thiat ate conmevtéd tatheydange ebleet limslhave
b RRESB R ATRR rEBrGRIPEE oo Qb U
wher ei malt blae _rsabpixg}sethat aamcpnrtﬂatmi touthpisaphe seleet line have

25 SO LA hidsaionil p Lt s oL il o, o

cl ai m 513.whee elastronic dedes phelatm gewheeein dhgfirst seegond, and

P! thira Vddlirtls dtec@nhetteel tac Semiritm Vdd SlecRodélfor a display,

et Eni BGY b UnchitGVas el ré Hegidnied b SisBrate
at a potential lower than the common Vdd electrode.

30 14. The electronic device of claim 5, wherein the first, second, and
third Vss lines are connected to a common Vss electrode for a display,
and each of the first, second, and third Vdd lines are designed to operate
at a potential higher than the common Vss electrode.

15. A method of using an electronic device including a first

35 radiation-emitting element having a first organic active material and a first
emission maximum and a second radiation-emitting element having a
second organic active material and a second emission maximum different

from the first emission maximum, wherein the method comprises:

17



all red subpixels within the plurality of pixels are
connected to the first vdd line; 15 all green
wGeampioxesks within the plurality of pixels are PONUISMIE6680

he. o TG 2 éS potpftial 108 1814 POVCISIP I it Edlidted
Vg & tigb Slepirbagios the Brst FTiRioTyRUVEAS GIeTEpRs m 11
wher ei rt;up@ﬂyinla@ ] §e‘ﬁdn8 poential o & lsatord ﬁlowen B&p;blg:diné@hagt is
sane sel ec | V | ere AL
¢ Pilep 54 s PGt of U B8t o bifEng SIAFLC

5 t hat arsupplyingattbidd poteartiial toaarfiryd @ower supply linetbat is coupled
dif.fef 4 P :
o TP bl Lo df iRp s EASHREluRlonerffl Blenteltoand) 20"
to the sHpplyisgpdeurtn ipﬁéef}i'a{/& a 36Cefid pewehsuRRly ineithatds
COsHIRAS LD 5 @ebdid eRlctrbBeDE tHY secanddRidieRion-erhitting 8@ ment,

el ectronjc device of claim5, wherein the first,
second,wé‘ﬁ'@'”'thi rd Vdd |ines are connected to a common

10 Vdd el etberfiostearidsecondi pgientyals aeadt significantly diffefentst |
se&&ggﬁ |an cihi rd Vss lines are designed to operate
atPR pot ent i al | ower than the common Vdd el ectrode. 30
14. Thethelalettraic deviee ihes adpiasingi aangditionrrelestad figsn:

ormon SRIPING 34 clEQISdbeVE Bt o HiftertictoRRATOBRIRACd © 2
{ [gagh ofuBe siegond SPATOMRE: |

lines are designed to
15 oper at eeach ofathpdirstrelécttodusgbat atibaer pbtentialnsampafed to each

el hod of using an el ectronic device

i ncgff’thé%%gbg&?:’erc&oﬁg "radiation-emtting el enment having
a first1@rghainethod ol elaimtle; walereind a first emission
Texi MUMafisParkeeamhd @Riatbh iR SlcRterd SFERIntlEAiRG
a second organic active material "and a secon

erfli®de®n nmaxi numdifferent fromthe first enission

20 Maxi muntheier slbdtrédes aretdivdes@Tihe higist-erhittindYiodes;
2004/ 021327 PCT/ US2003/ 02668 ueﬁﬂxl Pé:]wa irst . .
pot ent | BF $85090 FIGI00SS RLP Céﬁkﬁ’;ﬁ’sleﬁ i gz Mt digdPyy
to a fithetfirel &wd sexbmdgiotehtal$ are signditaatly diffeeenttgdterials;
elmnt; suppl ying a second potential to a second

power supply line that is coupled to a second _
el ect r dtve third @nd feunth potentiplst arerat shbstantiglep saema potsntial.

25 Y e B O B, T o "t he
Second SURAIARS GHD AR SRR POLFTIAEN10 the e A Prary diation-
f ogrittingp eleenénts) respectivehs avibreipviae fifthipidysikthnsotehtidls i s
- SnePshOdR ARG af bt PR e WO Ls779 ang
s eradliliopetraitingeenands;aandsi gni fi cant |y di fferent
30 activating a select line coupled to the first and second radiation-
emitting elements.
18. The method of claim 15, wherein the first and second radiation-
emitting elements are part of a first pixel.
19. The method of claim 18, wherein the electronic device includes
35 adisplay comprising a plurality of pixels including the first pixel.
20. The method of claim 19, wherein:
each pixel of the plurality of pixels includes the first radiation-
emitting element, the second radiation-emitting element, and a third
radiation-emitting element; and
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potentials; and the electronic device has a biasing
condition selected from each of the first el ectrodes
wo so0oam232hi gher potential conpared to each of P€TES2003/026680

second (gL radRRon AN A8RenPhad ATirdi drffssRnaRbALAR

is at a [ower potential conpared to eac
sééﬁﬁﬁpéﬂgﬁeﬁedéghgﬁ% The nethod of claim 15,

wher ei thetsegohd i’édlaﬁ’cmieﬁﬁl@lﬁg @leradhttidsa firstieniissien

el ements _ar i odes; 20 the first

eI@@i"F&H@&OHng‘g?I%B%éo 8?3‘%’1%'@*\? iﬂff em tting di odes;
5 t he sedbhedhied eadiatmesemittieg elrhentdwasad fitshemission maximum
[ the first and second

(t%te} etsl‘ﬁghﬁﬁwg:}g bi"l'%ﬁ@?l cantly different potentials;
and the third and fourth potentials are at
substantially a sanme potential. 25 17. The nethod of
claim15, further conprising: supplying fifth and
sixth potentials to the first and second radi ati on-
emtting elenents, respectively, wherein the fifth and
sixth potentials correspond to information to be
di spl ayed by the first and second radiation-emtting
el enents; and 30 activating a select line coupled to
the first and second radiation- emtting elenents. 18.
The nethod of claim 15, wherein the first and second
radi ation- emtting elenents are part of a first
pi xel . 19. The nmethod of claim 18, wherein the
el ectronic device includes 35 a display conprising a
plurality of pixels including the first pixel. 20. The
nmet hod of claim 19, wherein: each pixel of the
plurality of pixels includes the first radiation-
emtting elenment, the second radiation-emtting
el emrent, and a third radiation-emtting elenent; and
18 WD 2004/ 021327 PCT/ US2003/ 026680 the first
radi ation-emtting elenent has a first em ssion
maxi num corresponding to red light; the second
radi ation-emtting elenent has a first em ssion
maxi mum corresponding to green light; and 5 the third
radi ation-emtting elenent has a first em ssion
maxi mum corresponding to blue light. 19
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