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substituted am no group is onetines referred to
herei n as dial kyl ami no. Wen referring to a
nonosubstituted amno, it is neant that either R2 1 or
R22 is hydrogen but not both. When referring to a

T a1 e - o




substituted al kynyl, cycloal kyl, substituted

cycl oal kyl, aryl, substituted aryl, heteroaryl,
wWGQapsniIm ed heteroaryl, heterocyclic, and subBRCT/US20881013062

heterocyclic are as deflned herein. [041]

ORI A B RS BLR o SRR B oeo

dlspllak ylbvlcs,lgménally ﬁesig@dt&y by re’féﬂéﬁéﬁ/ﬂlumé‘rﬁbﬁ] |cbtﬂ1§)ﬁ§1mg a first substrate
substituted al kynyl

alken al kynyl
ﬁyefitfﬂéaatéf%ﬂ W&P%f‘%@ﬂfﬂteééb@ﬂ?%&?'é@éé@ eamryt 18, and at
e
elemputi Idnialin ylepwicalbmntasyeiithean anbddeletteodei andagarhdde ehdtrode.

thereto ta forma hetferocyclic.or substituted
Eleﬁ%ﬁ?‘iﬁr At %‘TO scpgrlaﬁadeﬁfamee%é% Fﬁh%{lﬁi‘iﬂmd% bEhquehoaly a single
OLEDKEmer! 1K QIWJ/n for léﬁﬁﬁl'lctli-jft QQPEB’ 8L 110 %A&WE many OLED elements
substituted al kynyl, , Substituted
dispaped dergig Thetyrical QIH%IP |eteme@d 1 &mgeludeh enepomoyd organic layers (not
A AR e TESRPAPHS AP BB LA by rose

skillddinnke sttt T yhpkyowr SLATS cleMehhES & RtRe CI-Ee N8 R dan be
where R23 and R24 are independently selected from

used yiydisplan de&ucwp Ins aelition, it eheuld heappregiatedifiat another type of thin
filn® ' !
s bl WSO ement 15 o
exampdd, dlah Kilin, sehsdre rphatomo]tas bR, iahd tledlitearmey bafabricated using the

het erocyclic, and substituted heterocyclic and where
PreyeiSIySRiieh4 are optional Iy joined together with the

[0028] QAR et Herlt B e b stAtel 121i6% Qraﬁﬁfa‘?&ﬁ Cihed élﬁssosrheet produced
substituted heterocyclic group, wher ei n~al kyl|

y 2000®
usnmbs fusion prycedskg.E., Cankag yncorparhatst’s Coded 737 l{e‘h@LE or EAGLE

b d alk b
oy el or e Tyor bEGs I et SN Grrt s THgR 6. Kt echno,
andsﬂmhhk Gosin BERIsIGH Glass Dot exlasy@lvien;, feadubihss i1 uirewle

heterocyclic are as defined herein. k043]_
prodyged ,ﬁ)@(ﬁlpqrd\xi%eﬁmsn%g ther figag pfqg,eﬁsdgse@ Mlﬁﬁahl Glass Co. to produce
oA1d
1D SElaT ks, Rethoi e TY QM InRle & ef barfilflass as firs
substkdty [12 os ithsdy beid ech-trhhksplaremk kdsyrhte. subst it ut ed al kenyl

(00BN st e B TR ésaP I BstRlh b B o iing paste is

deps$iRatdnt nBfbr B@Itf&reQﬁrﬁ{'kta sub§tRE @@ %Eh pfedeRBdinH %fté&U%Qh is
heterocyclic and where R23 and R24 are optional |

y
typycayhlml@cqct)@mrwemawlx h mihawaiytirosg &re finaddges hdoéficst sepstrate 12 as a
hne 81r éa:hg oF 9 tleg él%rsss,s u? a% tlé/ta}'(l:tg gd%)egsztrfg ér}n/%e’sﬁalge Selosed
frarﬁcu&&t/hlll upe ﬁisc&i lkfﬁéml theavdad Myuall” Esuh;&ﬂ il thHe@ens! df)arbarrier between

cyc) oal kyl, substituted, cycloal kyl, aryl, substituted
the g}syk of thg ]échagequd the Qg{s;c%e@t@gsmee r[é&ﬁly] it can have a variety of -

h. 0 ’)QI (o
s ade ;€ | QME&GI%HZ F?]Lﬁﬁ]? 6§ Nkﬁﬂgﬁﬁ cg r)s(g th)éﬁtbﬁﬁ?scascmd below, in
certaif(enitiRRlin &iRe 8 R imbenition RRAB waR22n balwnﬁbéechasfesub-walls (see Figs. 8-
10 i ndependently sel ected from hydrogen, alkyl,

)substltuted al kyl, al kenyl, substituted alkenyl
[0030) lﬁ%@ﬁékablf \WRE béikk @Ep¥ited B Ifirstalifdtrats UPShé E%t&ﬁltﬁﬁﬁﬁh paste is

cycl oal k substituted cycl oal kyl heteroaryl
sinterigh pript tﬂwnmqalﬁddarswondmb@rm %I Te acearaplishibisi thatdeposited

past%% rfg? %)gaéﬁeqclﬁ,e e\zll\fﬁr ?h 3 ?erclzg Qch%g ?(? glrs? &%str)éte 12, and then

5%

the §Lﬂfsﬁ‘hta/h|&eﬁe& (pasty ebinbiration ldhﬁbé putaﬁmrwﬁ@mmmhcm sifite@difbe paste

and wherein al kyl, substituted al kyl, al kenyl,

substituted al kenyl, al kynyl, substituted al kynyl,

cycl oal kyl, substituted cyd oal kyl, aryl, substituted

aryl, heteroaryl, substituted heteroaryl,

het erocyclic, and substltuted heterocyclic are as

deflned hereln [045] "Aryl" or "A«" refers to an

. o r o~ . A A I . s



[056] "Carboxyl™ or "carboxy" refers to -COCH or salts
thereof. [057] "Carboxyl ester" or "carboxy ester”

WO efoens310d t he groups -C(O O al kyl , - C( O O subsePCT/US2MS/013062
al kyl, -C(O O al kenyl, -C(O O substituted al kenyl,

(alsog%%rgd% h}ytﬁ% la&aécggllgbgf' c%h t11 ?9%/ hk}égéfe) 'to form the desired

asserﬁbl@)d})snmrbmahﬂ@dtcem o E))xﬁeam@ﬁtst tsuﬂsﬁdteCMMMérhyﬂwely the initial
Ohe eroaryl, .- ) O substituted heteroaryl,

heatlé egee}cwé & PRRLEd: Ivsethctgﬁ aubs@e@j@s@m&tpm Gombanation being directly

pla&%t 1ﬁfo°§ﬂ1?1|1dc€ f9h8hetife aAl§¥1| stlllsfH}:q%%< aﬁt@ﬁ%ﬂv@ltﬁé/ élntermg can be

, Substituted al kenyl yny substitute
perﬁdrmych jbly ,he@iyng just thy Ipaste pitsdrn tand got szuymhmhhg ylbstratey ka,ther than the

h h
B T T ST T i
amdﬁﬁlhdd)ﬁ@lyrd)@ bﬁls&?\llldngﬁ ortibfed rm%éﬁéra? ﬁ(eeﬁlhﬁh% Bfprob&f ®1th an initial
to the group R20- C(O) O al k

heatipgstgp qmypfgrequetdyma tla: mwal heatingoorgamy @oatpeaets of the

vehlc%%og g %rg etna 15, 4 l(b)e/ﬂyefd' out N%B %ﬁd Ot§1{11l§)¥rrz]1¥ure and time

wilk, NRB&I‘I‘@(, G&}Shﬁil.d)ﬁﬂhefcutr@dmﬁbly bf theJR&0; $peEIichlty, ch®adiydsition of
R20- C(O) O substituted cycl oal kyl
the Pﬂm@g]@éﬂa@ﬂéf .eroaryl, -NR20-C(O) O substi tut ed
t
[00§‘ﬂ ﬁg&gé&ﬂsle dsfgfgégtltﬁtq))elg% Tt g{i gggc l%éé 2ro 1f nec|s§s6ry and desired,
s0 thatnye heightrwattiatige alongride Mémldnesahdct)elxpeesllﬂbstu 2-dtmitrons, with a

typ1§ﬁlbté{ge ﬁelgl&tn[i lbﬁm%sxgl%sgg g%ﬂlt(eern}g%(? %?%sd depending on the

appiY st RAbK¥évicdl ¢ howwBS i dré! typhlc ol eigh? € 18 2B Y114~ 16 microns. If the
substituted heteroaryl’, heterocyclic, and substituted

heigfe varigfigpois |la,rgers ] gas wleith mst Hedforned be{twse] the(s@detsd it pattern and

secc?rﬁ S%Pé}(zﬁa 16wt '[%J% %H%t 95%118 s@s&%&%e i n%/d, ’may not close when

the s1@te€é@r®pﬁtﬂh&t 1I4t mbl@ﬂdlﬁidgelﬁs/dr sealiﬁg@ée@) Kal@aw ¥ )bﬂ e, gap may introduce
0.0 substituted al C(O O ar
StreSS@ 28,3k Qg POkt 9{ the 5@5@9@09&)‘&1 ﬁr fiysing cooling. An
{
adeqxgtgﬁlg)r%t éﬂ%ﬁ}% P{lﬁ{ g'g hﬁgllt %IMS the RsC{ A R R@fofned from
the b®kGXd©)0®flh$§tSeb$j[ay@ 12.cIf satteked (thqaﬂ)efn s41is300 thitgitl does not leave

enolfg BT o ST 1 Mok AP a1 g Hic pagigm i too

thicR| i WAN be aB@b @BStY lenowdhsifel dy it ekl Gifalc@ak Ml firs@dubktrate to mel,
substi tut ed aryl, heter oa@g@Ot substituted heteroaryl,
(0]

but ekl preyeyicthe @eceésmygn@rgv ine mesliethe @yléerrf:@ frirfeora geaching the
reg1gﬁ ° E?%?fg? SI[OS(IIgate sggg%ate %%h??né(uéhg reﬁ% t§ 0 g}?do(% o? sPot]ty bondmg of
the Hrst and decond bubistratesTs and no ring het er oat ons and

a si e ring. or multiple rings includi
IO"fﬁ 4t glle %@tﬁr&B %at paliragn dpiis %rorlnql»gh% 9@?@%&\/ offyst wh’mtﬁ |1g and its
attaéﬁeﬂg;lrﬁéﬁ%ﬁ EBp IR 19 g?axggg hidag ﬂ'& in@ Brtﬁg&ﬁ@tzleﬁnir [g%%ronment to

have no ring h term "cycl oa
remam)hn)edsebm d¢lmat tnhagy l;myleratcwﬁulatetlabhnngl tlepsingtthe temperature can be

kepEf3R /s30T deerailiaR B4 st i magrn 14.rAGes geping (if performed),
a findPpfdcedding/dtep EAChdpForfied t® Adrk@YresiBh sl whSistuFeX AGH &kample, the

cycloalk groups 1 nclude, for instance, adanantyl

assegihly 6#7t lyllacecwloa syl ovep it  éqenrrginre Qi AQ036 der6 or mere hours.
I

Aﬁe@f%{r}ggaq)ﬁxg)\?g the oy ’M%Xigga ?rgdlgxarl bé nél%&fdoléf] ¥ r%%lr{( lydx to deter
accurﬁiylahmabkchrsyhnd deffrists to a partially saturated

cycloal kyl ring having at |east one site of >C=C< ring

unsaturation. [062] "Cycloal kyl ene" refer to dival ent

cycl oal kyl groups as defined herein. Exanples of

cycl oal kyl groups include those having three to six

carbon ring atonms such as cycl opropyl ene,

cyclobutylene cyclopentylene and cyclohexylene

F A/AAAS1 R b . L s



to, pyridyl, furanyl, thienyl, thiazolyl,
i sothiazolyl, triazolyl, imdazolyl, isoxazolyl,
wW@eoeorth2 pyrazolyl, pyridazinyl, pyrim dinylPCT/US2008/013062
benzof ur anyl , tetrahydrobenzofuranyl, I sobenzof ur anyl ,
| .
[00??]”?195 %Eaﬁﬁgh?@ﬁgsgﬁﬁpﬁﬁﬁiﬂg(gﬁ fife %emlglg I%ﬁ g?{; ls?gs?ﬂa}’é 12 and sintered
frit Ipetltara Hﬂdmctqlm Dﬁ&lbstrytle 16}, s1itywina of ylore QLIBREZI® dndashglor more

enzim dazol yl, henzisoxazolyl, or benza hleny
clechglEn 20 HEa4 n BRgRPSaie fribrioH s iana baigr Sgieatipbi pattern,
the bh@br bR OLEDL] 4 BE elctrbdds a8 shdlvicHe d Betvh den SR B rst and second
enbodi ments 1 to 5, or 1 to 3, or 1 or 2 substituents

substedtesct Zeend }@wméedsmb@ﬁ |tln1glgmss Oﬂélblﬁ’lépiatfem Miildgiressutessin be
/0] t er.oa -
appff eroetih[ﬁ? Sgt efi s suéééﬁag Sdle6f ﬁ( Fne nnconFaﬁg';‘]‘“ the sealing

mocéwbstltuted het eroaryl oxy refers to the group
substituted heteroaryl) wherein substituted

[00}1‘& 1assF heam 15 then diseqterbentp drikpatent] b wough first substrate 12.
Altﬁﬁi\%ﬁ)ﬁqﬁ%{b&?%tg r1 9|1§ {r%%s ent %tqge ggag HB a%ef%ﬁgt%g?e%m{g may be
perfoSubd throughesibitedte 1 6 ponthiduigh bothefubsisatt Inheaclycasepthe beam or

beafiapes GEEHE Py o QU AR B A GO IpORboek{hg i such that he
glaés Qghﬁ@ﬁ@rﬁ o? hRtsifatdd A el D PERHR atRrRsHehl fhlch c'oHnects and

, he same plane and has a p-orbital perpendicular t
bonﬂh eubrStrafg 13Itawebstiateil 6. Thatpap be(wher 2bgragdsd 2tand s, remmmg from

ositive er are 3300|ated W
the Prehep ¥ sty it el T 1R o iR P ERLGHCon e 16 OLED
elerfidt 118 1M8n PRYichlar, dePpadkase @&nﬁ@né‘els lﬂ@é teuo Bktdted WRICATBM $he faces
the (4n+2) electrons encl osed an outer cyclic

of thq pag F&Pr%;ﬂdt eieimteged fry lﬁexlagbﬁoraﬁ tb@mablgéﬂle magkage. The hermetic

sSR0SI Ao BRSO e
mMﬂmnehem@nnmydkmmEMyhhgﬁﬁotﬂﬂﬂbd&ngHﬁl refers to a
100551 HieToe5 b5m BRPEHIE egHarERBORBCE b 6UREHEOBY SHEmPle. t
maléQh@féhﬁiéraftﬁ&'Erﬁﬁléﬁtqgi@lﬂn tﬁ’éJélﬁtléfed 1P BRIRA nibte @FadRXl A€thould be

includes single ring and nultiple ring Systens
notddrtbatuﬂth@radjs@ds tder st@ﬁye@ocuamjtosmghﬁ OILFY digplap i masoexhibit

cracm H ar o %relqggr}tsfé‘? enﬁ%e Sip gF%Bﬁa'L gﬁeter%l%g@%rgﬁ% needs a warm up and

cool dtﬁzhepmy dheng meltﬁige LP&dditiSa Ipkvk to use! thehﬁie@rﬁlﬂ?bf the first
pply when there is at | east one ring heteroatom and

substtﬁée angd s1@qeregtﬁlé§hm tl4jig prgferably stased B¥ anginert atmosphere to
pre\”éﬁpreae{oggi?)tn'tofr"( gE ?18% HZ%O eif%rg néelgllflg.
[0035] Glurther dlcemisa’ﬂgai‘dmg,tha Gdrinratiof-of hermm'ﬂtally-sealed packages by
decah dro%uinolin-G.-}/I%{h In gne e 'ne t, the :
travERsiie SYBFT DEHBOYRLR SEter i PALEEP OF BH‘I‘t‘Q‘)“ comrpeply-assigned
U.Shedtent opptichiorOP 1R aB68s 1984, '2@0@/0b822@8' QO(?ﬁG’lztS@@ rznowtﬁ 28966,
for the N-oxide, phosphinane oxide, sul finyl, sulfonyl
and B0 HO128967 Mbe @oquetsuoff iwdacH in theie ehigtetieoay cmqﬁrpcprat;kidldet’sn by
refe nEeIS not limted to, tetrahydropyranyl, piperidinyl,
Kinethylplperldln 3-yl, piperazinyl,
[00311 Sl Pysaitadle dbﬁhp3sﬁdbms for mersﬁmbtddl ds frit which forms the wall of
yrrolidon-1-yl, norpholinyl, and pyrrolidiny
the wgﬁse)@ainrm. fewnd EamyaonlyrasEenest Uc%rpﬁg?‘it épeh%at@@ Pglth@lon No.
e tn Ik
2005 bRl s Bkl G o 0o S BFELPand Method
of thrlldaebn Ofwhiet ®racmindmsatidnoidAjart' SUHSt PateheNo. 6,998,776, the contents
het erocyclic" or "Substituted heterocycle" or
"substituted heterocycl oal kyl"™ or "substituted
heterocyclyl" refers to het&rocyclic groups, as
defined herein, that are substituted with from1 to 5
or in sonme enbodinments 1 to 3 of the substituents as
deflned for substltuted cycloalkyl [083]
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[095] "Thioacyl" refers to the groups HC(S)-,

al kyl -C(S)-, substituted alkyl-C(S)-, al kenyl-C(S)-,
waawsviam ed al kenyl -C(S)-, al kynyI -C(S)-, SUbRCT/USL0081013062

alkynyl c(S) - cycloalkyl C(S)-, substituted

l.- stituted aryl-C(S)-,
of t%&fl? 8? g"g’ir% n gieg entlrgta/ ar F{:o%pgaat eIein (,B,yﬂefie&rg AC]gre;ently
prefeetedrgdasg cfdm the @(3'53 comﬁ&fbns bbbt lsiriﬂére&j frit comprises: 22. 92 mole% Sb,04,
hetero cI|c wherein a substituted al

46.19 293;&?% Ne% TiPKOR] molﬁ%@h%, 2.6Lumele% E@éas and 26.43
Y,
m°§4u‘*é§9.y% preSR e AL Khe A bt e Btded i
conpgises:08§ ololeo ﬁn@z,@jhﬁbheVMAﬁﬂ)gJ‘E&ﬂ@SOﬁMe% Li,@r ©thsr smtered glass
defined herei T refers to the gro
fritg, @eﬁqu’mw@ v e?@ %?V§ dt‘ﬁ‘@ e & diadyn twﬁ%r.a@ﬁlq? of the
invédthel 1S as defined herein. [098] "Substituted
al kylthio" refers to the group -S-(substituted al kyl)
[0038leAedisceisbd abavet bdgasikydispleys s eddisplags hinangianliadod8Ioif at least
14 in hfl%shpli'eggxg ah?l\/%gg% Stlhtg %x%{xlg%grlo\égsl[sgs?_{bé 8Taq}ill%h(i)]%]§; Larger displays
have @dreies sdad ldnlgﬂlsai'lﬁﬁh fm@hs thh@tll%] are hdrOENMOSE T Waddreihd oxygen to
to the group 0102L nmpound” and "conpounds”
pengigatg é@eu%ﬂ@uh@m@f@wd@fb }éﬂ@(ﬁﬁb‘o Jmogﬁ@bnﬁﬁ displan he
dogfRREEh Boce i Hofifer MRS S BT ARMap s BBty ext o
leakniottionst Tergfone rthe d@giddaimhgetﬁ of g JLEDdIsphy 15 abdut dherghme as
the racenmates, sterepj and tautomers of the .
'&E?ﬁﬁ’&ﬁ ngk leﬁ?ﬂ%ﬁn\‘f CE[“D CGS? PeREICEa -@L8eT ngFé? ge‘t’lﬁesaha"e
larg@} 3ot p&rifbteRN AR WaRTGIA,; fo B! dlsﬁﬁly\é%@ct erfos ﬁ’x@lr%[t% §fthe
a conpound refer to those conpoudnds,
dlsnl@rm@al tigs pgrimetedsffiropation ve thetchggtlayagiee. bo u n d to a
chi g tr C n- st.oi chi onet ri .
100080 V8T fisTeB6 e Spetmrrne BB s BlipBieass the widh

of the $eaf. OlnEenefal tditrsChEReHAChbIlt) rate "s&aﬁés"@pﬁh&ﬂia’[ﬂ@ﬂhﬂl seal width for
solvents are volatile, non-toxic, and/or acceptabl

2 seplfrorBRATEH P5® FEarem 2loss Fllmdhus. Eivndbel thari(Aie SisuselbDBED,
e.g,; S&H BRESS for S fh%céﬂf}gﬁfne {0h hodrd gﬁ)?{ﬁ%’eg 1rth a I@r7 1.0 mm seal

‘st ereol soners to conpoun
widdhitheml the Yifafmeoka devicmtiayisg zemem:@rﬁrﬁ m&moséhﬁmemm ocat madth is 5

in.Iude nan d di astereoners. ) )
mi. ‘%Fé’ige L%‘“ YeRT$a MOTeR ¥ 5 the i efcﬁ?ﬁlﬁ&%ﬁuw&d‘f‘n’ﬁ!l also

1mp¢é\feftﬁé o{ré’rail hfecRRBEAl sBen@h R 1Y R, Such as enol -keto
i m ne-enam ne tautoners, or the tautoneric forms

[004ﬁ] (Hm anaeaoh| foyimstaasing dhe dffmtlwg wadthiofg sinttened £tit seahisdo use a

h
watl ©rgdg B iz SR e ko B8 (R BLErRN5E Figs. &
10, evhrelrefetértenambel 04 SoplreschRandwan uhd ecblelic @A bErEY &presents

salt" refers to pharmaceutically acceptable salts
sintgfed iglasg) ﬁvtr%mvaal r Therspbovallsreganios exaraplenrvganvidth in the
pre\ﬁ?lkjs'li ﬁged' R Sl gQ Wit Bre'éaﬁze%rf el qulﬂﬁlle 6w i ¥ases
anpl e on Y, otassium ca

bothnthg rhesnexmltya:rﬁthmpauk‘agamﬂ itedtreagthkyl anmoni um  and when
contains a bhasic functionalit

| ecul e of
1004 TR EHe or P onc e e o Ry b C o 25 dhgoveted that
mulhﬂférsﬂgéﬁmfﬁ?suﬂ—afﬁm ﬁltaﬁyd JTRBhRiRs g?é‘s%ﬁtastlgmﬁeﬁ{t%@ﬁl 1g cha challenges.

oxal ate. Suitable salts inclu t hoseé descri b
peaﬁcaléy ntrwamfognémat altherighl ane@f thviesubry 1y Gadd be lalsmmk@dklsmg

Phar naceut Sal erties, .Selection, and
the BeRaSisaBFipbed Gip SRl QRO BEARES el i e iy performed
on dnﬁﬂ‘leid Qﬁﬁwbll J88 SiefMénBAld By 8 | 38 ddh fped (RO of the first sub-wall.
"Treating"” or "treatnent"” of a disease in a patient
refers to 1) preventing the disease fromoccurring in
a patient that is predi sposed or does not yet display
synptons of the disease; 2) inhibiting the disease or
arresting its devel opnent; or 3) aneliorating or
cau3|ng regreSS|on of the dlsease [01 10] Unless

1 . " . .

T 1



-NR1 1C(O NRIOR1 1, -NRL 1C(S)NRIOR', -NR1 1S(O) 2R14
-NR1L 1IC(OOR 13, -NRL 1C(O R12 , -C(NRL NR1OR',

WO ZOPNRIZA0R', -C(O OR13 , -CN, -NO2, and - C( Qr@x/LR2008/33062
is selected from hydrogen, hal ogen, optionally

i i.tyted.alk .
In 3R 45 B e PR BB i AR R el sppaing v
sub(-,\ya:lll Qﬁbwpny astht rmaldfyh@mbséxganmed THY) én tedPE bP 8L Sealing, it

bstituted heterocycl oal kyl optlonally substituted

wagy 1§¢°V6E?&tth6tr?d}q55¢d§6%%fi StaigRedefrif Sthepiaks peed to brirsated agrpg thick

( NR1OR1 1,
wall wigiaf) ﬁ%ﬁ%%’o%ﬂlg&%ﬁfkﬂc? Q%H% She i‘me NR11S( O) 2R14
[004Nm1g14:(5(}) @R&ﬂlatlc didgtand €{d¥)iRg Varipus gephiietric MRt {dRZhips relevant to

the pESIBETEh oM AP o TSR WY 36 SSien I A perature
senditiky blenfeRt, | 'e%n & GLEDb%d teedrestealuredeyha réﬂ?&éeﬁ&Qhé Wall of the

substit uted al kynyl, optional Iy substituted
asseyleled phdkspie farghe tﬂlmdra,tumﬂgamtwmlemeatm Well 14pan bad) hyingle

B LS RHAL 5L g 04 1At S v

(see, forS(x@)nBl& Figs: 561@ 2B here the Bl Gitlsub- waHd\!ﬁ’é @Rhtified by the
Y NRIORL 1. - NRL 10(9) NRIOR . -NRL 15(0) 2R14

refer% n%}&o% #ard)a qu_lgj(l@ ¢ siptered- fg@ NF&yaNRgmj:@_nq_or more
i G PO o SO o Dt (2 A

exagiphss Fig. Gtvelibre theydinterndt firio et -vglls alﬂasﬂeﬁtlﬁedd)yahk esfglence number 30

optiqgnal ]y substituted alk |, . optionall ubstituted
and 3 ey FomBret i anicye i aler t Badeiig B Farsnts mumber
34)substituted heterocycloal kyl, optionally substituted

aryl, optionally substituted heteroaryl, -ORl5 , -SR15
[0043]- Ig(F@ R ghe ovgtad) wWRILE of wall(1d)ig NFQEUF{ECI by lingR2GRd the sealed width

is 111%%&:% g%ggn&%%g Rilierel\t'ﬁel N%C&ﬁl INQT f?hﬁllgéf IN%R%ABecomes

laser G‘éa@d\ﬂBJtﬁRﬂecbnd sElsatR Aﬁshowrﬁlﬂ F1g mallanﬂdoe@(n@) RtRide sub-
i.s selected fromhal o optlonally substi tut ed

Wallaﬂ i sub-yyplls ys ased, thepearal ? width 1n5iR@hy the digiancs bgtwsen the
TN PR b SUPTLLL UE ie oupot u-
walbarlasthe sedlediwitth & the didtomk bygtweea phe mnaﬂnhgst andbsttetrmidst docations

élonall sub tituted he eroary - OR15, -SR15,
Wher%%’@)‘?é%g e°°§’(€€))‘ e ggaled _tetlag SecpA RIPSHAte. NR1ORL 1, - NRL
SaNRLGIdh 40 cmwe%g{Rt%)ldz\Bmmldth DNiRY - %@@@@Mﬂ gNﬁalsmaller

1 OORI3, -NR1L 1 C(NR11JNRIORL 1
than e gymﬂowdth SOE®p mvg :glnsea.le(g[\porth>m§23 8. aflgo, t@@ @;@l{g_dgwﬂth can be

|nd end fro 0
unif§h, B0 i £, bECSRRLY Rt s BBy Rl By BREERse. e
sealadrisidth 1@¢1tarmaiieyl Bubsidiinubhecalad, K eX W .QR% Fﬁﬂﬂﬂe)ﬁmform sealed
substituted cy cIoaI§¥I, optionally substitute

widieqass Husbptsd ik g, 4o Wsiaoralsicgual e diq lepgth of éllny |40 for ghe general

cas© Ry pnatd e SHbfLd Eﬁhﬁg%tﬁﬁ%fythe s&ied PG gf fRE wall at any place
takén toget her W th any i nterveni ng atonB orma rin

ﬂmgyhckmgﬁeMﬁheadHfron1optlonalIy subst i t ut ed

100485158 GE3i50 S S5t B Rp kSR b TRy
compoR&it] '35%8 Ghelkih 4. aPphGRaal, Xeﬁ%@é& nhib8H44 Wvaahk Ydinimum

optionally substituted heterocycloalkyl optionally
dlstambmnthﬁ\e@bnammdge oM @wpmpewalrb yensub@t dlememtcand an edge of the

porfl SRR e e BT U P B iR 2Rl

betv@&hItl@eﬂﬁhip,érzﬁlh&’@%éﬂldlm@deﬁeht&frﬁ(lhé keadddkpdrtion pf theradil ﬁs constant, it
substituted aryl, and optionally substituted
heteroaryl; R14 is selected fromoptionally
substituted al kyl, optionaltby substituted cycl oal kyl,
optionally substituted heterocycl oal kyl, optionally
substituted aryl, and optionally substituted
heteroaryl R15 |s selected fron1hydrogen optionally

L T Y 1 I T 1



[0125] In sone enbodinents, Rl is selected from | ower

al kyl and hydrogen. In sone enbodi nents, R10 is
w@e00e0taMl from optional |y substituted al kyl, opeT/082008/¢13062

substituted cycl oal kyl, optionally substituted

: su ed ary
beiBELEIEHSA AL soofl P8 SO BBl BB eataong e wan
dependinRbAahecinfipapaiviafithy wak bed thedajoud 6T thedeapermture sensitive

car box optionally substi tut ed am nocar bonyl , | owner

clegRi s e R Withuy e packese dpikgad byfhe avadl, For ggses in whieh the
B RIS Lo B Sl

[OOéﬁbbrhdmamt@n Wil thedadee seating of bln(qnb'da gl-ai?s- fyits m\hyg widths in the 0.7-

t hi ophen- 3- -rrehl., furan-2-yl-neth
L0 i RIS, oAriafh e bimisns P ORoeRRO LT 418 SSbigonmard pave been found

accptsib] Fut &gimﬂl@ 15 b%ﬁmoﬁt'tﬁ@ @aﬁs&ﬁ]mgen‘sﬁy &Rirffti8d has been

fromlower a and hydrogen. [01 26] In sone
foungy e tiblas progwdqd{t(l)e gn@m mametcrag ét&iemespihe hwidtiyof the smtered glass frit.

V. opti.onal Ly subs
Foryflt 8750 R i Tis B RBINE Rinides SiRfolhdoRgergrore
dlsthﬁgﬁdirh@drow th8 siatted fitQhY %ﬁ'e&gveaie@ﬂﬁg/c&ﬂfﬂ@ rdtes along the sintered
substituted 3- to 7-nenbered nitrogen containing

frit {# shpwldyheinosgdint agsed hegsin, bpgm (djameien (fyeam) ﬁcqemé@nqsin@mg the
0 n

/e S({ &n\f@oﬁ%jdfgfn sn%uj ?__]}}gg: %\ijﬁg ?g %512(%?(3 Eﬂ&tqgntgla b&\rﬁ)ﬁnes of the laser
beani dre dginedcasrthaiatationshe vetidelyeinoaiténsity hss filibs to 14¢f eflits peak

1 with a group -Y-R30 and optionally substituted with a
va lé‘f’e)cond group R3 1, wherein Y is a bond or is selected
[OOﬁ‘QOWuh' ﬂg%gr beamNhmbRFE and Ia %er sintered frq:t(v@)dlﬂﬁl the am @A of time

R30 i s selected from optional

eack ubis‘tldudtl@@tlan Iy the lopgitushed] Kyregtidysis iheated dhaggcs sighificantly. In

pur bR BB SAER B SRRy PO BP0 a e
scarhﬁﬁ@ﬁ;ﬁa%ﬂy Loomdﬂ%n&tueﬁwafel ReligdatftheFarhebadring speed for a 1.8 mm
opt I onal I substituted al kyl, tionally substi t uted
beany sizeAnd 2 Hpm beam size syadd ean eﬁp ceiivieprdacreasingithe lingay heatmg rate
[
o R LU Lo AP g RIS BRILIE b ot i
laseo ppataival df\P rmobsith sighditahey hrghaxr p’dwermptilsezﬂﬁigl speed ~ 5 times faster

bstituted. .al k “NC2, - NRLORL 1,
thar? %("%OIN TORIT t?’é{%jfaksﬁ%‘ SiZe. SOPNRIOR', - NRL 1C(S) NR
[003@ m{oﬂe en%Bil 536 811981% vg‘rdth &Nhe sDIdd ngf% es p@%r

In sone enbodi nents, and
reqlmremqmgeebh éhe lwqrhscamgmg speedy and mgstatrmnstantﬂ)othmal management

s e ni trogen con
sincfdBEMBbU RS us P TR B PREAR: 1N ATPERET 17 Biisavafhpcomes
mudhr laigbﬁ Bﬂﬁidﬁti(ﬁﬂ dharl3et & BaahOsiape ARG &Rcdmhe i1y anOin Rducing the
O 2, and P(O, wherein said 3- to 7-nmenbered

adV?rﬁ% P%féﬁo BasedlHieRjosrss en gy lempaTakye spusitiyspdemeni( deing
aclM R a group -Y-R30 and optionally substituted with a

second group R3 1, wherein Y is a bond or is selected
[0049(] dmgeﬁeral s;S;éed anﬁ:(p@)vldRiﬁ-hn]md dmcS(}@) tﬂﬁjaefaturEKB@de to melt the

y. substityted c

t d | k
sintgyE 561 414 PUEfsers 1Bl Burhifed Seond tvsTredt hegmeyshardless of power

and Spat 'Hdﬁ@@r %k deer%?ged%%ér@ M@hd diffﬁMQ§ Bb&h‘ﬁ ,86hding to a wider
het eroaryl ; "and Is selected from hal ogen,

heatsé are@naltheyglwtﬁslﬂuthu agrealek possitobtyi fidatmage tthettemperatire
onal | subst tut.ed al kynyl, optionally
Sensé {]?rpﬁ?tg Wé‘)} %rg ‘6?5 8hal Iy substitut ed
het er ocycl oal kyl , optl onal |y substituted aryl,
optionally subst i tuted heteroaryl, optionally
substituted al koxy, -NO2, -NRI1IORl 1, -C(O NR1OR1 1,
-C(OOR13 , -S2NRI0OR1 1, 4NR1 1C(S)NRIOR1 1, -NR1
1C(O NRIORL 1, -CN, -NRl 1SC2R14 , and -NRl 1CO2R13 .
[0128] In sonme enbodinents, Y is a bond or is selected
from NR10 and -0-. In sone enbodl rrents Y |s a bond

o N . A ST



alkyl. In some enbodi ments, R4 is hydrogen. [0136] In
sone enbodi nents, R4 is -CN.[0137] In sone

wepiwodratents, RS is selected fromoptionally PCT/US2008/013062
substituted cycl oal kyl, optionally substituted aryl,

j t d het , t | ] .
onS B L SRS SRRt i
diffegens bt bies drfdihtedd- @i alitiths Sudatinibé e redeibAMiK¥étween laser

% gnal |y substituted aryl, and optionally
powT3ad i1asgt Sanpisgspessh yIn Fig. A thedosizprial #enisscanming gpeed in
i1fifl t '
mi opteFe(‘f)%g%oﬁﬁ {shfgl‘)te{l}%%!j la)};l(se t?éél?%éarl P&%?F]n\%s%g nrga'@xged to heat the frit to
its mﬁlbmgltcmmraturd?% Fig. S8l the hedchrttaimm:syls sitteBedKrit width in millimeters

pyrazol -4-yl., phenyl, furan-2- furan-3-y|, . . :
andiff SERe Sty b Belicbsch PO HOR- i baidio Bratihg i tp dts melting
tem@@fahﬁ@ aly ¥igS 9B Sthi PSR- valuts T BnereR ok W?cm@ Fregézr k#an 5

sel ect ed from phenyl, furan-2-yl, furan-3-
mllhmﬁt@pﬂmdmvgﬂrs geeAter thano%me}mata -ay¢ caledatied orhluAhbashdm the

Su ute nbodi ments, R5 is
me 1R e B Rirahi 5o oS g T GnaeR
[oosti mghsem a&oyhclumdaohhb@@hme 2 yd vaaed 1@k 29h 'HHihzbﬁtal line 22
optionally substituted with one or two groups chosen
reprep GRS & plas 1cag|uppq:r llrnmogd@?q:r pﬁwfzrpbﬁpqi 99 the power of lasers that are
curlte%fo% g&ﬂn%%?ésﬁﬁ%vangﬂfgél ‘é‘?[ag@xj R p%en rﬁﬁg@of 3000-4000 watts.
Altlﬁmfghm@aﬂqme rsyth hiighrpame? 1agkrs afeuexmnﬁvy bnd thins dpteems 3f yost

effegg?@t@?% s‘elfs Si{éldargéglsg%{alﬁ ge@% ﬁlan&r)teﬂ IéqETE S)r;(goswatltqgare preferred.
Verﬁb‘ﬁsﬂn'et%sﬁgw@ kay When%@ntemoﬁggﬁﬁeaoﬂﬁl whdth Pt Ehered-frit

1, 1n sone
Whlemﬁdmm&hsg seﬂed l%prs&r@:dy é@s thaombhym oglimetdral ogen,

[ooé’ﬂtf onal | &h@%ﬁ%%é}%%t :]?g)éem6 gfr smﬁeégﬁew%?s need higher

lasce ﬁb@éﬂsrmﬂtfﬁster%arﬂmng slreedg OBEphrtidulars ¥R NMAIOEH siBfed. frit widths
R10 is selected fromoptionally substituted al k}/ and
as

reqps fagignsqapniagispeqds e avoid ysrawal iiyass in thegdass, as well as damage to
together with any

temF%@?%i%?&%eg% ?gﬁir#@r}ll g)g}f(l&gnal 'y substituted

[005&]tlargengnal Keahkyhe rdcmgten{peﬂa&&]s dhnngdm;er eatingl scmumeaﬂﬁ with

s .sel ect from hydr oge al oge nd op
povieE AR ana P ek e pomaghs Expotn 16 e Bl b
Gaufs§19ﬁnsff‘éﬁéﬁ%g§rﬁ vafla BALRIG Yt 1428t B 9@&6 Fg m&fsfsl SBﬁrrie§ larger
rogen. [0140] In sone enbodi nents, I's sel ected
tharf tilg mnltgbdr@etnmddpguvcﬁ algloyd quaisyi unifoset sghlk ptovutthth@ tmnpeyatures

BB S P o PP SR

compOhBNIBE GHilsidteredrfeit.- Mo @BImh fritthEQBRIC 1D Q9 MRNGSussiAR beam.
is selected from hal ogen, opti onal | y substituted

For gihey pearp shanspdh¢ heam padihican be suydarbadatgmmingght i onal | y
005135 441 2EKfn B LAENEAASLI S EAORRHN v b
shapi!ﬁg eqmpmlenat(;t ed afN mparptafmnai/d: lyeanm blmplet ataddogNayiber GBS-NIR-H

o aI I ?tht%}agg(a’n}/aﬁl&al k Q tuggaé éd);nandasmm

smt&g@ ﬁ‘ijﬂ Ht“erﬁﬁo oﬂ?le'ténﬁﬁlaﬁﬁ'é 8ChE E:&EEEP&F th@BRkdr¥d frit to the temperature
substituted al kyl, optionally substituted al koxy, and

atnSNR@GRmbteNMnmsdﬁe enmbodi nents, R7 isselected from
optio sub: omer alb@xy and optionally
subst i ‘?ft'/ g O f“‘e#ﬂ%ﬂ f“f?'.fafigf) I'n sone enbodi nents,
R7 i s polyhal ogenated | ower al koxy. In sone
enbodi nents, R7 selected fromtrifluoronethoxy and
di fl uorochl oronet hoxy. [0142] In sonme enbodi nents, R7
i s pol yhal ogenat ed | ower alikyl. In sonme enbodi nents,
R7 i s polyhal ogenated nethyl. In sone enbodi nents, R7
is selected fromtrifluoromethyl and
dlfluorochloronethyl In sone enbodlnents R7 is

T ~NA AT o Y . p——



devi ces, such as those used in cell phones, PDAs and

ot her nobile electronic devices. For a typical small
wOrEDotav: ce, a sintered frit with a seal i ng wdt/oSmwhs/013062

around 0.7-1. O nm has proved SuffICI ent. In

008 DAL B RFRRRE Rt SRR R U £ 45w

hasa:ieblﬁ)%tﬁtndtw @mai gdibld&piaﬁvy de@l OPHedale SUCHRIEH BEAN, Pl = Pegge. As
ears. |In addition, such sealing w dths provi de

a reéult,ftt:%bw diageter fae ke S@“tféﬁgtlh smaHer; p&s decpaitbdbegan be
|
R Al e L s

neeflpto tsehDS Qurefekary,elx B3vpI2¢ tinfes ﬂargertthm thel widthad ff thOkinired-frit. This

. devi. t he edge area that can ded| cated to

1 a§é%‘l”ic ‘ﬁ’é‘t Prdngs 1 ﬂtpatVﬁr t ?Wlelp%"ef dgnsiiy| 3si3/gpissian beam.

[OOB@]W& aHove (iélglri’ﬁ{shﬁp&nta@sosﬁ@dénvgg\ﬁklﬁg%e fofbWRlg, SbABwhat more
OLED devices such"as TVs require |onger servi ce tinmes

gengradl rilatienship:e demandi ng mechani cal requirements. As a

For sori v oloey BarChonabranPe BubEn as oL epe.

(0031 Wherb2aseabs €&l I PSistpdaler bt ?t D&E}Qﬁfbeaﬁh%%eﬂéf QMk @hgth of the
greater Er otection frominflux wat er and oxygen.

Segmﬁet qfrthe beam dipmater ab theafiid edezs esd F (Pg.Dideép 2 Gffumar furytion,
whelty% g Pﬁﬁ%ﬁé@fﬁ@ggfﬁgfoﬂ t‘ﬂe fa%(gj) élgo%g‘g%a g%]tlhglélfu{l d?ﬁusdwty for the

smtemﬂ‘;fnt ahddh is(fA) wpithVEndhm gasé off aGdussitbéanmamath(dldmeter of 9 mm
second ,subst (16), a wall (14) that separates. the

andig SSpred 1L SABRG 5 Sl dbeLe FelBionglyip ghied agestimaetforn hege as 0.6-

07Be@gggrature sensitive elenment (18,28,36) that is

di sposed between the first and second substrates _
[005812111156) cassaif d flatitdp Yedrr), FCRfiPgihg iwil ba abouitthe samehafos a Gaussian

fri Vi n neltin eTftrrE| nd, sai d
bealt Ty hs &y B, BB Bl 1 peameiaeer 1 1ag Aafipp beam
canfbevediged tsIDGL FHAL 1.05 (SrefpHIAL IV H lﬁaeﬁmeamhd rkferably,

(14) being bonded to said first substrate (12) and in
1.8)fond &@ussign beaghi d second substrate (16); (B) i npinging

i .

e g S e e e
dlarﬁétél) aral tha sape dideaﬁS speedeffiit ék}@s\t\&l Ihez(rilth)at lsighergea¥er @ensities and

east ortion of the w.dth of the wall (14) to
faSt?Wéalsbaé‘BE&P%fﬁ‘Bé‘F? fobe usssl: Al lerlﬂnp Prssweteﬂéraﬁflé ﬂ%tﬁecd

(scﬂhﬁfg@BG&i) (aﬁﬁ))t&?b%%tég oPAERyQEMI AR RlobtLRSE as%ﬁows
enperature sensitive el enent (18, 28, 36) and an edge

[0061?] Inteedgyde oblam mgowdteeat\mthottlgﬁ)le@eag excassive heatslaowsge, the

follg’vld]?nsgtrgef"flﬂxés(hlesﬁ ét}ﬁY%lf I%Fi%on along the wall is Lnln

) of the portion of the

wal | (RMThedcesx t® ke sgeory substrate (16) at any
| ocation along the wall is Wseai-mn ; and (iii)

(0063 exbhare £ imexppgrsitions, i1 arddi2 e scalingjeqsiffieients awhick depend on the

B e R B AT T e

its ed@e Aeatetl to achigve(1Bolting) ahddBgL.6d) é9 the ta'ﬂ;ierémh)e &f the(glds3 Bubstrate at

a dl%ﬁ%ﬁ%@égw‘?% %fntggu élg‘?ffgéda@{&é@{wh Beds )tch bsh{\)? ﬁngh 50 as not to

danﬁ%@ﬂtquﬁq pBraRRE KRRV UIRhm(s) Beig] aEl@JgeSl Q%%x f@?@écf 1ﬁttﬁls
(I2 a Second glass substrate 5 14) t

relagi eqpshia thessexplosurk tinst ofthel fistdryoihd lasabse:qdatcebe (opg ell@)lgh fertelt the

. | east 18,28, 36 t t
i G PSS AhE e raPERes TPpd hababtq b 7§ Mk plf olsance
frorﬁ)@&%teﬁﬂhé Biitdréd &1t daBSIn f%lﬁiﬂ.bs_”at es (12,16) by the

said wall (1 conprising a sintered gl ass

frit haV| ng a nelting tenperature Tfpt-neit and said
at | east one elenent (18,28336) having a degradation
tenperature Tdegrade, wherein: (i) at |least a portion
of the wwdth (42) of the wall (14) is |laser sealed to
t he second substrate (16) (||) the mn| rrumvvldth (40)

o a1 o a1 o o N a o o o



invention are only for the convenience of the reader

and are not intended to and should not be interpreted
w@g000jomivi ng t he scope of the invention. Mre PCT/US2008/013062

generally, it is to be understood that both the

ooh £ CABEL St RS BT R A il B e T o

rooi(¢Ripkiatite 3iihl 36 65¢QN eMdastpburdfiRiéiifendly RIKEY tile @iameter of
framewor k for understanding the nature and character

the §pam A& Pryvédit Waere Dvap g thehgamtdianefer dansal isrthe seanaing speed of the
laség grqtl"l@gﬁﬁ égé; ﬁthtqjll '(c))ﬁa/e\?\"#ilj 213{]? %Fcﬁ’ox? Bt tB %ratn!?el ed tltulag%h?qt its height,
T ndeds toegrdatelythap pamariﬁ thilli§deosds (pieféﬂael@ 25 nﬁﬂh@e@lhtis fwigich

t hat descrl ption or r cogm z practicjng th
corresRREIE i{d A SCAANHESPEPh el hayys r ar By beash ARAIRLSTY *To keep the
glagravi 51% 'éfsxid‘? lnﬂﬂefjnéegs oY étﬂﬁle‘? dliidﬁrltSI'@erﬁllhseconds Tgls gives a
Under st aR Ing o e I nvention, are incorporate
ranggatang goendteanudiametep fortthospeet lrcsluslpmcnifsl Thisirange i$ applicable to
t o be under st e. vari.ous .f ature of the .
varlofl S4B e BF dnsstral fiEvES s TP RS Sikpnd pisal elas
subSEAYAVIY Haeithe RAnY SEdEr bR nABNit@hrdl the fFRNRICRAdsE QNS ; BRLBMmicrons,
DESCRI PTI ON OF THE DRAW [0015] Fig. 1is a
candeleapent¢dto herspales é@mtbméllstansfr @I%thv iheqy sensiavai¢lepens/from the edge
an enbodi nent of the present
Oftge‘ri%/}é% ecﬁ&ﬁ?{ go?@? [1'3_1)9 2 is a cross sectional side

[00€3)eUsiag tie dboas selsthashipiohdican ddtétirtnethal 1ol ealf$ et firit w1th a9
bonded thereto i n accordance with an enbaodi t of th

mnpheaapdiemeteldhe sRevd needsite bersiqyver shans369 mpys delistsr thap #0 mm/s,

A fipi
w7 Sl S ot SRS BN
[0064] Bhesretatioaship belivergn dine staoming gpecarS muhthg @araptatérs of the system

el onshl eI ev nt to ent ventJ 0 .
canti aghetangnisd B SFT PeldfneRh Feert Aefyndfipn the distance
betWEINBE BdgASERhe POINRT }f)&ﬂén be&RIfri6 aRhe MeMpAAREE ScdkitiveeRenent,

different sintered frit wdths. The vertical axis in
the dpgredatioguemperaturagtthapelament, Andetrselting tarpperafare ofdhe sintered

a jsecond.
e PRI b Bl b Glpaeecone,

bet wee$i>(as aim/BeyeDyapd min)t(@ratmfL jif) (65 Uk ak)’f andr

different | aser scannin speeds l:;Fhe vegtical axis in

this f¥ élﬂ%o’fr’én/ﬁ%@eﬁpbqa 435 Ef"taﬂ' ‘the hori zont al
Pref¥dbly, S sintered frit width in mllimeters. [0021]

Fig.”6 is a schematic diagramill ustratl ng a thernal

managesren80 gys/sm(ﬂaa&/mm)ﬁémfﬁ?éﬂfnman)connect i on W th

(00851 AL K MiheR SefelS reie her RS il it Qe fogroach the

sanierté’xﬁgérlaﬂﬁ*e 8HTRE Sivitdred &itSTRE Ratfnbhip R Evdehl gowwhbnsuy P and
002 8 is a schematic diagram of an enbodi nent

scalaﬁmg ﬁ@efi@\ﬂémq Wmeespol 8ige Aen be wrieRred frit wal |
conpo of sub-walls. [0024] Fig. 9is a
schermsltg/gsc) di ggﬁ%a%ﬁof an enbodi nent of the invention
[0066] o thip ralaviehdhis,dngni tsd segn es e thesetse Waspesd by fpmeseaf 4
of a sintered frit and_a sub-wall conposed of an

reqyfeARiRcTRedn PAY faponot?- Fig. 10 is a schematic

| .
O e e B o i oy Sl PRSI (Y Ut dution
temperakirngf the@nt or moreclamedtst egt, OIEIAbERD pRESERI P Todhrter reduce

THE | NVENTI ON AND | TS PREFER ED VBCODI.VE
the GRAGEERUNCTIE JEmaEs: IGeAGRAREE | PHoE LR BN for ft and

secERIRRBEtBated NEn PXASSIBlof SMEMREIM st 18 $héwn PRFIAE WA ffor
tenperature sensitive el enents, e.g., OLEDs, by |aser

seal ing wherein the resulting seal has a wider width
(i.e., alarger Weai-mn) 140 as to provide the
package with greater strength and a | onger useful
life.[0027] Fig. 1 is a schematic, cross-sectional,
SI de VI ew of a her rretl cal Iy seal ed (]_ED di spl ay

o o o T 1 o o o - 1 A~




placed into a furnace for sintering. As a stil

further alternative, the sintering can be perforned by
wheapiorgol ust the paste pattern and the surrouPdi/ng008/013062

substrate rather than the entire gl ass sheet. Thi s

hea | can.b er.forne tire paste ..
exaldFE pIAE 26 REiT b AnGERe OE R Sh T aidler ¥ St b6 bRl oF stica
slngangr ialis prefeatilel tdmask meniseaséanwsd tha@énlythd petiohBaédeddo heat
tep is preferred since during the initial heatrng

the&iaﬂdr‘ﬁréa FrisRAskagef the vehicle, e.g., organic
[00@3& It ﬁg%%fzslt 0, Hee Bg{il%gﬂ &Hgte v&%u%é&ltgﬁgk%‘cgmtfﬂ% the wall of
the prmk[ag&l Iri thaseofigiirbe tl}fm&fﬁ'en&pﬁmﬂfer Q&lrégtesehh;ehe one or more

osition of the past gl ass partjcles. [0031]
temﬂrta © SFISHeSIemen s ep?at S@PSP&%&%@%& he package, e
[0089]01:1B 7 sttcfwme %ﬁ aé’h Wh&'ﬁ%'s thi& WiRis JfsBe tJ‘@'og{He the
vari ation al ong e frit I'ine does not exceed
heripetic srabr Bigs 8 Sh@\tvhalaaltqrpatc appmoactywheres thhovetabevidth dfthe wall is

stlllrfblﬁic%élg{aitﬂbeﬁ% o glr : h qc%%ﬁ?ﬁgh{ﬁ? ﬁgf? ﬁgg&ewﬁl multiple

subRedIBNE.gHtws sabaralls l§rlﬂu§trﬂﬂe§ PR, 8] dretub&l. hei ght
variation is larger, a gap, which may be formed

[00HYtKigchshaves asfusther approad mp‘ehl@lewb srn mmd sfi bs'tnrter@@glass

e e I

mateitisliin grdferakly anepokyges(rob dﬁl@ér@ﬂ@tenzﬂﬂ shlile agapVh@ytable acryhc
.intrqwuce stresses whi.ch can crack one or both of the

resig, f5810eAted In g PractiGe af s dpReshed thoiavetipn. AhestBotalt gomposed

of aﬁ%}%ﬁ% m%té%%l % pPrbietdoly §dn‘dwtﬁ§ieg I?)tet\%eﬂlshﬂ‘%lfslzg?—lp@§§f of a sintered
sealing to be performed fromthe backside of frrst

glass lfbsasrﬂmown:uz Fig.f9, bumthcreijrdngcmemmcambﬁusﬁﬂ if dedirzd, ¢.Bi, the sub-

t | eave enou bsorb the |.ase
wall GorRes AP oy BRI MRHR b the netniod 87 BUBrhdt: &G, Atso,
althbligtCthe uisé 0Pk kinglResuBbl Al ésmpdce bba@ﬁﬁ%&ﬁﬁ Baefialis showhéh Fig. 9,
surface of the first substrate to t, but will

mulap@\ﬁehtwah@frt@é s¥pecaep bevsedyyf desiees When ashb-walecomposed of an
f&r

org%lrlgfng (l:) Sdlf%d th® !ngre%%m]#dttgg%ag s%pe\g%l} &%}Joseé of the

sintered gmt fiyt shouldi lregn@s‘ketl ke that ftsloesinok 1sgﬂ1®gecbrsmb stgzaﬁceﬁlatenal.
|f the si d frit pattern 14 jis_ground,

1002'3 (s)FS &bl Qshopsa wishpelyies olgigsubryalls Gamanped o f6m

1sol§tb5‘¥:§r§1§9111§151'1t*s 3paty ﬁﬁ@w&? Qn&/glr RUehre cHh {‘&dll% pass through

ul trasoni c cl eaning enviro nt to renpbve any

onetoff ghte qm;pahtamtmd)a miLAt étaedtwd)zr(rthn guizielnbfthat cérepartment are
ture.can. be voi.d radati on

bred R O R BB e b SRV ARG eped n he

prad@l@é Bﬂﬂﬁ”ﬁﬁ’sbcct&)ﬂc the flveRtiGif: EBH RGmPleS Ehe%@léﬂ%uﬁ%él!%rdiﬁ Gntersect

to renove residual noisture. For exanple, the assenbly

the pagallgsupiwatis @t PA°, shusdermimeladdaatliks or depeycambrypestructure along
the ljeﬁgtgad‘sfg%al |.§fsg g?r%ﬁ%r hﬂﬁ aacsel oﬁg ia%r Bfggl\é?éflo(%%gmﬁtsomple
layetletamrbeaced ItﬂJbﬂivldHEv@ﬁ gekkasdr paditdctctebergamst %3Bied'lfbﬂures of the wall.

in rocess i.ncl ydes pl aci ng the rst.
l00'§23§4§ £ forseolRg it<ian D8 see i the peaferes e@ﬁn%ﬁ%/ep € various
aspe%%ktﬁttﬁ@hﬁleﬂl@on Poh e furber TP bEndAtElR 1ukEn ngng rQﬁuct lifetimes

nore el ectrodes 20 deposited on the subs rate
due sailbbwea ratehomoishat andexydentpermeation; higbert mecha,mqah etr@tgdl since

strefith {refato the pagtn g e ol il apdier LB MG o Guered frt and

orgdnEPaRE PréMdé BethtaiehBBS Bardibr AREhilsh intecRatit &l strenhl d
pressure can be applied to the first and second

substrates 16 to keep themin contact during the
seal ing process. [0034] A haser beamis then directed
onto frit pattern 14 through first substrate 12.
Alternatively, if substrate 16 is transparent at the
sealrng mavelength sealrng nmay be perforned through

. A~ .



di splay area to its perinmeter is proportional to the

di spl ay size. [0039] One way to decrease water and
w@00g0781pRr Neabi l ity rates is to increase the RTUR200$/013062

the seal. In general ternms, the perneability rate

a Wi, . 1 d for a se
00T bl SHh TR, b Bl 3o ac ot o
1nvé1htbn| willleid evident to’ipéi‘ﬁfﬁis| of GediRary@kil in tRO Dok fheforégBinigh

a cell phone, is on the order of 1-2 years with a

disqlosure. @s jHt easxamrie.Rlthopgnthervantipe hpsreeesrdescrihediip éerms of
AR TR epo PR AL USEL e 1l 5 wi

smdlhdisplaybesr \sielabt'hngtymsibhtemﬁefatmbsmslmmchGeﬁtmef dmxreal The
nmechani.cal strength of the devj_ce. 040 roach

follp i Gl ALT MSTIRA 12 PP dhe wesi e BATETts (R dpnbpiE o well as

sucB 8RdificatibRs, YaRaforWhid ERPAGRE of nultiple sub-walls
nested within one another (see, for exanple, Figs. 8-
10, where reference nunber 14 represents the wall and
reference nunber 30 represents sintered glass frit
sub-wal I s). The sub-walls can, for exanple, have a
width in the previously used 0.7-1.0 mmrange. The
presence of these nultiple sub-walls increases both
the herneticity of the package and its strength.
[0041] Unfortunately, in connection with the present
invention, it was discovered that nmultiple
sintered-frit sub-walls in and of thensel ves present
significant sealing challenges. Specifically, it was
found that although one of the sub-walls could be
| aser seal ed using the techni ques enpl oyed with snal
OLED packages, when | aser sealing was perforned on
anot her sub-wall, the heat generated by the | aser
damaged the seal of the first sub-wall.In particular,
sealing of the second sub-wall was found to del am nate
t he nei ghboring first sub-wall, probably as the result
of thermal expansion. Thus, in terns of |aser sealing,
it was discovered that a nested set of sintered- frit
sub-walls need to be treated as one thick wall wth
all of the sub- walls being seal ed together at one
time. [0042] Fig. 4 is a schematic di agram show ng
vari ous geonetric relationships relevant to the
present invention. In this figure, reference nunber 36
represents a tenperature sensitive elenent, e.g., an
CLED, and reference nunber 14 represents the wall of
t he assenbl ed package for the tenperature sensitive
el enment. Wall 14 can be 1) a single sintered gl ass
frit (see, for exanple, Figs. 1 and 7), 2) a plurality
of sintered-frit sub-walls (see, for exanple, Figs. 8
and 10 where the sintered-frit sub-walls are
identified by the reference nunber 30), or 3) a
conbi nation of sintered-frit sub-walls and one or nore
addi tional sub-walls conposed of an organic material,
e.g., an epoxy resin (see, for exanple, Fig. 9 where
the sintered-frit sub-walls are identified b y the
ref erence nunber 30 and the sub-wall conposed o f an
organic material is identified by the reference nunber
34). [0043] In Fig. 4, the overall width of wall 14 is
illustrated by line 42 and the sealed width is
illustrated by line 40, where the sealed wdth is the
portion of the wall which becones | aser sealed to the
second substrate. As shown in Fig. 4, wall 14 does not
i nclude subwalls. If sub-walls are used, the overal
width is sinply the di stance between the innernost
edge of the innernost sub-wall and the outernost edge
of the outernost subwall and the sealed width is the
di stance between the innernost and outernost |ocations
where the wall becones |aser sealed to the second
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packaged. [0049] In general, speed and power are
linked since the tenperature required to nelt the
waReweram frit and thus forma seal with the sSRCDOS2008/013062
substrate is the sane regardl ess of power and speed.
{ Y%% ...at | ower speeds nore heat diffusion occurs,
WhatlIlglga |§5glst'o a w der heated area in the glass and thus a

gr.eat eA paciesginy methpd@bmipaisige t o the tenperature
sensitive elenent(s) which are bein packat%gd. [ 0050]

(s)

FiYs. BRVEME &St ReRftreitea peonp sybssralepyell thetieparatey the first
i sc BB p 08! TR0 I LEE IS REBR B SN beveen
the firdt @hdveemond agtestrapeywid wal cbmpeising aasnmered ghse &dk. havingFd gelting

5A the horizontal axis is scanning speed in ) .
1eMPEIGRYTE il e pud Sut hlradfied HBPYa? Eeapitlyg ;egm?%lt hayag a degradation
tempetRBHE T 4, e, WAL Wall BEHE bBHAdRGRL fitst\QbbtrtE ah@id dchtact with said

nmelting tenperature; in Fig. 5B the horizontal axis is
secondsyustegtesd-frit width in mllineters and the verti cal

S IS again lLase ower. inwatts required to heat
(5  Furtitghg  J8eChen bVing A it e o € s ape
ROt t egaveadinethefbeamsdioriged Regthrdftthavivelll Afa gpeRatSeio Heiethe Wall and
mllimeters and powers greater than 800 watts are
seal at iggstapertien of theuwdtihakibe wall totike sesardpEniEaes obt ai ned
f\gﬁerfziﬁe smal l er widths and | ower powers. [0051] Fig.
5B a

so i ncludes horizontal line 22 and vertical |ine
A9). Haothe poninalm ldistencg Betvwasen aa edps o fithp nakhstame terppaature

il GobeR R oy LBl BRI B 85T h ko amy
locatioR A% thOwhall§s Lﬁﬂge of 3000-4000 watts. Although
aval I’abl e, such hi gh power |asers are expensive and
_ t(hys i the menimsun fvidtbaaf the pation vé tiessall $eatedrts theaseacogd substrate at
anv lo ?lvver Othgﬁeis I.e@s t han Qr equal to 1000 watts are
y logahgh along e wallis Wappr d8%94 shows that when t hi S
qiib)t erDQL,, L3inAPRLLSH Trh-N&, Whegiid 288 Stdadsfyithé pilibmbhipt:
which is being |aser sealed Is preferably |ess than
about @ ni | Wisaetre? 3 MPO052] I n view of the foregoing,
it ca e en t larger sintered-frit w dths need
hi gher(b:’)as??bea o%/ews “"%Wd faster scanning speeds. In
parti da) ar ,S B&al nmy/stQF(@pLum MDA @Q-rhnV/ L\ (O5PE/ Tyegrace)’, and

[t nddyl A S QI e g B rare.

SENSI ITHEMEhSIBALidih WvhBleth:t he package. [0053] In
general terns, the |ocal tenperature during_| aser

seal i ng sca¥ 5480 me/sed)y(Daiii2 POVASFEHEiitnudand speed

h . . ' ly, Lt h b f d
that o eEerdpr CHIREMBEEM Hafins didfoc or o | onst

u.5 (priefmedbd vf Cadiml Basdtrein Snnh KWS, | argemhan the
sintered-frit width gives a good quality, uniform
seal , Hredusthed of flaimelyBergt WreesinfPRTORVEH L CqUAlS STBAY er
dt Sj ' ' )
B R b EREnct RhEERF e el Anfprle Oy pRRANT S hEstgd sub
walls, eachfof mthicht doingpriseshe $iatered gla® fnim Gaussi an beam For

her heam shap .th eam w dth can be sinmlarl .
bt o rATEARE DS BE R} “BSRT G VAl oty BesA npuef it al arhich
compriS@&WEPJo’Y rdsif.0 @ flat top beam using beam shapi ng
equi pnent, e.g., a Newport refractive beam shaper,

Gat al ckheMoethed ofBBiMNI IRWhereixethp ovall coompisesie pbwmality of isedated
lifornia). For a 9 mm Gaussi an beam and a 5 nm
compagtingpts, o g frit, the ratio of the tenperature at the
center of the sintered frit to the tenperature at its
edge can be estinmated as: 1 edge' 1 center ~ "center'
"edge (."center 3edge)[0055] For the above paraneters,
Tedge/ Tcenter for a Gaussi an beamis equal to 0.48 and
this has been found to give a good quality seal. In
the case of a flat top beam Pcenter = Pedge- As a
result, the beam di anmeter can be significantly

o o o o .
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various systens since the thermal diffusivity of a
typical sintered frit and a typical glass substrate

WaRI00/0mEvE the same order of magnitude and t hePET/U$2008/013062
t hi ckness, e.g., 15- 20 m crons, can be expect ed to be

IIe tha |st e of .the heat sen
o e Pamorit e LN R ligpaticles gbedded
inthegmeredggﬁ%twl ng the above rel ationship, one can
determne that to seal a 5 mMmfrit with a 9 nm beam

dl@net Ehe mpﬁl@@éé‘é@iﬁhbmreﬁ@ m@%ﬁéﬁ 1 0@mnyse:. n'rd s

a f frit

. oy e BADCCRT Smeltih UE Bt o bl
Dbeam/mgﬁn4,]1s'gi°@terrelllai1snshl p between the scanning speed S

and the pararreters of the system can be further

qliant | Therretppd ok Gflaigy 1 mpereit thedassgbeam isreflaiien geam and
Dbcam/ﬁﬁsealmm k2 &Ih o8l stance between the edge of the
ortion o the frit and the tenperature
sleBnS| t TheemethedwifiiClainhe witepirathatat teasttanepemptratuee sdnsitivatelement

nt, and t [ting tenperature of the sintered
is anOfgaln{ 1%8ﬁ‘“§‘ﬂ55“?(g€done the fol |l owi ng rel ationshi ps

ag Obﬁ&ia € cgmphsﬁl% AHsBHas ubReANTa%e05d élgss%uﬁmeke a wall
nmm (65 oC/ T degrad and S < (130 mmsec>(Dbea ni
that separptes ABOfrS G qsrt:omcbmb)SQatePraeﬂ et Eb$ty>ne 8lomenB ﬁlaﬂml spsiHie to

oxygefTgnSihugh 850 sheimhel Ul PRed byt ieatval SpEENR ppstrates by

the waﬂ[ shed wall coRpeibinghesifena dAFBer Rivitigea Aklting@eberafir€ Xy me and
frit. The rel ationship between power density P and

said atdeashomegjcRpriddvineh degiedatignemapraatus Teega WHSESIN i t t en:
i S) 5 t'Iea%PQ?{zl A3 JrOEGaek b PR WHISis 4k '@Eé ?é?ﬁ[} the s fcbﬂd
can be seen at an 1ncrease 1 n spee actor o

substratequi res an increase in P by factor of 2. [0067] As

c be seen, the ve rel ationghi for S take i

403 ourthe FHEmHY St dhe PHER ShirELteRlagdo b espi ghstrate a
any lo@hiBHRIYnE thewdll is GLERS,; bei ng packaged. To further

reduce the chances of thermal damage, it can be

Heef i thie alininpum destarse bawvees ianledggof e af lepsttongretensent endl an edge
of the I'Pl ()'? heﬁvalﬁnegﬁa)&qn?léeeselggr} exarr;rg%th% r%r|1y {OSIatg(éil grrltg ghe wall 18 Liin;
and corrposed of al um num and plate 24 can be conposed of

silica. Simlarly, is preferable to mask the | aser

H&am sWsetalhat me %ﬂdtTfet meotalisBrihp edefianshipsheat t he wal |

14 rea(%?t e kagg. [0068] Turning to Figs. 7-10,

t hese f1gures$™i rIustrate vari ous constructions for the

wal | db)th@bmh@bmmEriQMemﬂl gures, the reference

nunber preserskt& the one or nore tenperature

sensi tf e el famsin e erdegfade OLEDs bei ng housed in the

piBsC Kagphe fRER offCidim 14 SHRYEn ket FRRE SRCRmpRratire GBnsitive

single thick wall is used to provide the hernetlc
clemens ésan OFER-bsed dvptaydraviig adingenal spmhoachualtie pepigaten ghan 14
overall width of the wall is still thick but rather
t han achi eving the thickness through the use of a

siengl eAwatlage GBipHPIng asfbt ylads| sibstfatg a sebordl gluky-sodktrate, a wall
as jllustrated in Fig. 8 are used. [0070] Fi 9
that cogypaiges %Slﬁiﬁfth@ilssafﬁﬁ a@b%ﬂ@atattpwtht Erst andseeantl §u‘é§gﬁ‘&t§s@tﬂ at least
{ it
one ele%en"flb ﬁ%ﬁsgg\rlr% ooaé%'s ) gfe{x 'afé%/@% Iﬁlé)g%ﬁ'g a{rlrg tlsgﬁ)émﬂeﬂééllhp&a% ttween
the firsd aghmoomhmtbetra'@ls biyshpwell ewhdrtiy tanwap @rmpriess aplodlity of isolated
other materials, such as.a UV c rable acryl
compagEiniseca§h SAMPATIIGAL (HTRIISIREA Blurd iy of a@btvefs ngl‘t}‘naée afranged so
i nvention. The sub-wall conposed of an organic
material is preferably sandw ched between sub-walls
conposed of a sintered glass frit as shown in Fig. 9,
but ot her arrangenents canibe used if desired, e.qg.,
t he subwal | conposed of an organic material can be the
i nnernost or outernost sub-wall. Al so, although the
use of a S|ngle sub mall conposed of an organic

. ~ I L o I T I Y
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| ocation along the wall is Lniln; (ii) the m ninmm

wi dth of the portion of the wall sealed to the second
wGeamsHTHIE at any |l ocation along the wall is VeEHUSI008$013062

; and (iii) Dbeam Lmm, Weai-mn, Tfht-neit,

Tdegrade, and S sati sty the rel ationships: (a), .
that owgﬁwcﬂ&x}pogy%cart {f)aaﬂ% Bgﬁ%kﬂ)élglgh}e_waptm{ gxlly (1f gt{east two of
the subtWafseidBeeamed M) (0.2 nmm L nmin)' (65C/ T degrade) 2,

and (d) S < (130 mmisec)-(D beanml 2 mm(450 oC/ T o

13-t - néle pazkage ofilaimd bivdierein tet element ighe prgapic 1ght efnditing
diode. M1 sec>(D beam 2 mm) - (450 o/ Tf pt-nei,)2. 3. The

‘method of Aaiml wherein Wseai-mn nm 4. The net hod

of8. Cl ah padkapeebriphisihgrafirst Yldeadubiirdle, dse8bnd SlassSubstrate, a wall
o? of Aajm1l where Weai-mn approxi mately equal s

that scariies chs rp L ABE RAIDPrete s 43 21 IS B 5 QTR gt 15 SobItve to
v DR A7 Al RS oy Sy g
the wallf witkrainnthé wathlerogipmistha pluaility of sybr-ivals that p@apest two sub-walls

sub- wal | i.ch co i ses an .epoxy resin. 8. The method .
compriypd of Sisret! BB BF ARG havivate]! (s CERP e el Pagpatcrial and
(ii) is Io8ALPbQH 6P TRANOTABIEIR cohlpRisBRb P8R edGrRl M 1 wherein

the wall conprises filler particles enbedded in the

siht er’Bep pAckege ¢frClaim 18 whpiein the ¢rganio fmagiridl iy an epioay epgin.
< < mi.sec. 11.. The t.hod of Claima1l...

b e Hf A Rpde SO IR Sferd anel IFmER S 51, o U it
diode. Dbeanf W5eai -m n is greater than 1.5. 12. The nethod of

Caiml1l wherein the |laser beamis a flat-top beam and

Dbeani Wseai -min i s greater than 1.05. 13. The nethod

of Claiml wherein the at |east one tenperature

sensitive elenent is an organic light emtting diode.

14. A package conprising a first glass substrate, a

second gl ass substrate, a wall that separates the

first and second substrates, and at |east one el enent
that is sensitive to oxygen and/or noisture and is
hernetically seal ed between the first and second

substrates by the wall, said wall conprising a

sintered glass frit having a nelting tenperature

Tfpt-neit and said at | east one el ement having a

degradati on tenperature Tdegrade> wherein: (i) at

| east a portion of the width of the wall is |aser

sealed to the second substrate; (ii) the m ninumw dth

of the portion of the wall sealed to the second
substrate at any |ocation along the wall is Weai-mn;

(ii1) the mnimmdi stance between an edge of the at

| east one el ement and an edge of the portion of the

wal | sealed to the second substrate at any | ocation

along the wall is Lnmiln ; and (iv) Wseai-mn, Lmm, and

Tfht-nmeit satisfy the relationships: (a) Weai-nm> 2

mm (b) 0.2 mm< Lmm 2.0 mm and (c) T fpt-nelt 6.0

Tdegrade- 15. The package of O aim 14 wherein the at

| east one tenperature sensitive elenent is an

OLED- based di spl ay having a diagonal which is equal to

or greater than 14 inches. 16. A package conprising a

first glass substrate, a second glass substrate, a

wal | that conprises a sintered glass frit and

separates the first and second substrates, and at

| east one elenent that is sensitive to oxygen and/or

noi sture and is hernetically seal ed between the first

and second substrates by the wall, wherein the wall
conprises a plurality of isolated conpartnments, each
conpartnment conprising a plurality o f sub-walls which
are arranged sothat oxygen and/or noisture can readily
pass through the conpartnent only if at |east two of
the sub-walls are breached. 17. The package of C aim

16 wherein the elenent is an organic light emtting

di ode. 18. A package conprising a first glass

s 1. . o, o T 1 I s 1. . o, R Y 1 I e



