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BOTTOM ANTI REFLECTI VE COATI NG COVPCSI TI ONS FI ELD OF
THE | NVENTI ON The present invention relates to aqueous
waelewelzsabl e coati ng conpositions useful as coRCT/IRP008/002994
layers in multilayer systens and new conpounds for use
therein. BACKGROUND I n several industries (for
exanpl e, the varnish, printing i nk pai nt, and
l'ithography markets), nultilayer stens are used in
connecti on wi VNDYLAIEDRBANBE G!S%Q BUEs PAPERs e
i nstances, these systens contain acid-curable resins.
FIELDNOF AR abl e r esi n conposi tions contain at |east one
CORBRNEAL HeaR ALMORI 1o LA ARking e EPBARGERA Wn inadvertently
These materials are I ar tothose ski Il
left unattendeche) aasubshpisd@eedng vaderayi taldoyse is felgrgaced here'n as a smoking
articleIHAMd BIbKSightih) pmb@hgliyﬁatld@a"l? 5ol h&rﬁlﬁor{TBFcfp(ehﬁ{fy smoking article will
properties as appropriate for a great nmber o
continygg 3¢ pamy Wheisireelt FurPEPaes suchaasiin “@ﬁ)h?i@@’ afiaprashiray or when being held
in the HBAY itRoutl RUfire@rER Surn'g! KK terr%%h&sf’or %lg%'f‘étféetorg%sdﬂ%unng free burn
urea resins, guanam ne’'resins, phenolic resins
is refgfﬁdy@slpgplnr@%,|qag extingyisheenty | M_any é)glphf,lgaﬁﬁ;qeyd,qsmﬂs that achieve low
lgnltloﬁe&bﬁe?msut\}' HraQERBES exMibHigHe $4t8E Sof self-extlngwshment under free burn
tyrene/Substituted styrene resins, polyinide resins,
Cond'@ﬁ@w de resins, urethane resins, and m xtures ther eof
Exanpl es of m xtures include, but are not |inited t o,
mel am ne/ (meth)acrylic resins, nelan ne/polyester
SUMMABYns, nel ami ne/ al kyd resins, vinyl
eﬁhﬁfra;{rfé?tfm %Cﬁbﬁloklﬁgrﬁﬁél@%eréﬁh”&dm@r‘s@?ré B8t Wb tRRling a nominal

styrene resins, and . One ‘exanpl e where
permeability {a@ﬂ/érba@?@@ éﬁ@iOTaWéh @dﬁ'@'eﬂba‘#chén rﬁ‘ﬁi?fdﬁ'lsvﬁ'@&?aéd'ﬁﬁlwﬁppef has a
permé’JBﬁﬁ)plal tﬂt@ﬂéﬁcﬁgd‘/ réM%E YharPh HBﬁﬁiaﬁbeﬁﬁm%to'f QRS base web. A
used 1n mcrollthography processes
Ieadmm Qﬁilgatou theZanded eeaioroas @%&W@Yﬁ@c@% é@?'a%crﬁﬁe'tal‘&d
fabrication of conputer chips and integrated circuits.
Gener al lﬁl in these processes, a thin coating of a

BRIEF DESCHPAIGH OF ortéls PEAVINIASosi tion is first applied to
2 NRIND oL af beTdrfdges T Hs A cRLUIECHN Haed afer! 36 thdsB'skilled in the

maki hg i ntegrated ci rcw ts. The coated substrate iIs
art where thip Hpegificationalsoread ein agppiunstioe nithi et attaghrd: drpwiniogtwherein like
refereﬁeém bFél@é}e?Bglléd)tofh'ké eldpfentOMd WekreRt 0 the substrate.

aked coated surface of the substrate is next
s lﬁlﬁ etis@dparerestive Ry« aisawking@eials acqosding if this Byelosyrrs
r "ﬁ@ 3 Y s BURREL VB W $SHEpFerPRBET ERing 4 ﬁr@?érﬂb@@ﬁ”}eﬁf‘of'ancrenellated
t he exposed areas of the coated surface. Visib
banded frgaen; ul travi ol et (UV) |ight, electron beam and X-ray
I a5 aBtjs ed"‘%Et%fnﬁrcewé@ddfaé '\A%‘pde\fpp?a;i)ef;‘?ﬂmﬂala‘{ sHe&H ERBBYiment of a
i n mcrolithographic processes. After thi's inage-w se
creneliatpd banded regieNcoat ed substrate is treated with a
d%YG L4GPS s chGhatd Vi bPa Hkabpet ¥5petPdving FMiRd @r‘nb!?&ﬁwehf‘&f a crenellated
radi at1 on-exposed or the unexposed areas of
bandgshiggionesi st. There are two types of photor eS| st _
CRROSi s Qns%helﬂggftvle\’/s)eo rmd?ﬂela'bgpgpﬁé\tnhq & WU BSbodiment of a
When positive-working photoresist conpositions are
crenelixpd Haaecdiggenii se to radiation, the areas of the
pti"% %Ry %he%@@%Wdf%%r@ﬁﬁ&%ﬁgelt Ravirddea flﬁqél"i‘lbbdmwent of a crenellated
becone soluble in a devel oper sol ution whil
bandeghegi9¥sed areas of the photoresist coating rerral n
rel@l Vel ¥ ddnerlatl! vied Of St Giadbe? Opater HuvingN¥Ssixth embodiment of a
treatment of an exposed positive-working photoresist
crenelipted bandrdiepi®Per causes renoval of the exposed areas
OfFiG N8 iPNPSERARAR viER St & Yrddpidr (JaBef REIRY |LBeRintr embodiment of a
ositive 1mage 1 n the coating, thereby uncovering a
crene, §¢|béeld€t5bf|e9|06n of the underlying substrate surface on
whi ch the photoresi st conposition was deposited. In a
negati ve-wor ki ng phot oresi st the devel oper renoves the
portions that are not exposed. The trend towards the
m ni at urizati on of sem conduct or devi ces has I ed bot h
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optionally have a third |layer present under the first
| ayer where the photoacid generator of the first |ayer

wo g00gi0pssantial |y insoluble in a solvent of theCT/B208/002994
| ayer. Also, a positive bottom photoi mageabl e
antireflective coating conposition which is capable of
bei ng devel oped with an aquepus al kali devel oper and

whi ch is coated bel ow a positive photoresist, where
t NEGaftip rafrieRmatice Viewae! ﬁgWE,a@ﬁﬁbﬁfi@qro'F\aVMr pighth ﬁmbOd'me”t of a

crene@&b&ﬁ&ﬁded&@ ioA; 4ot oaci d generator conprising a cation
havi ng a volune of |ess than or equal to about 450

ciiip c%]%ﬂﬁs”t sehamalicavigy efnp o‘ﬁrapRﬁeP%pe(rH@Vﬁ}go?o’HB fhgembodiment of a
mene@ﬁggbgﬁgﬁrb@oﬁubstant|aIIy insoluble in a solvent of
the photoresist is disclosed. Also disclosed is a
negati ve bottom phot oi mageabl e antirefl ective coating
DET SR OSISORIPTIMN ch is capabl e of being devel oped with
an aqueous al kali devel oper and which is coated bel ow
a Imagrdanse bt (hisedqsstiptiopn arseickinonartirie i1 ipgpfesajtacco rod 2. The

tobac@@?ﬂd Z‘ﬂ\a?ﬂ{m‘é'é ARISIB ISR o %n@ M@@@h@ecﬂ@‘ﬁﬁp@l‘ paper 10. One
npri si ng cation having a vol of | ess

end oédt@paﬁmp@ng@gwe gy ipglgie aa‘.ﬁ.blg?lpaﬂt@r é,ﬂ:rranm Bhswéable filter tipping

papercr RS khidking Grfde Nt typReinama9Q! HaVETa géﬁk@alryeaﬁma\fe;r@@t Eé'lﬂ'bn over the
hot oi mageabl e antirefl ective coating can conpris

lengttp 6 B8 CHEOYh @rilldr  BiHertelass g olnes b snseronalgshapes including, for

exampe! VB, ¢ withimthé Basheosf tﬁl@léi@lscrtdﬂoﬁlbWHé tdbaled kel 23has a nominal length
angstroms and an anion, a crosslinking agent and

measgieRaIam 41 4PING RRREY R ihecBaspPicseiige igbaCen,tad FAR0 grproitudinal axis of
smokWﬁta‘i‘tlciPé‘ B WQF IBF BehrRhE CRBORSRIRal 16rgth RayNiedRtHe@nEObE SHdut 60mm to
ot oi mageabl e antireflective coating can conprise a
abou p‘!@@f‘lﬁ'&m d generator conprising a cation having a
VaiheNRrapbel Papert RBNInGILdES YR lbat® \ﬁéU)WhlcﬂﬁQ/pﬁBéW Gs permeable to air.

angstrons and an anion, a crosslinkin

Permggpjlltéﬁf WIPRE( pwr&pgn@ymlfleq WeC%TS%B rUt5‘i't?rgA Coregta unit measures

papeﬁﬂb’rﬁh@ﬂﬂh?frﬁteﬂﬁ@%ﬁ%lur\‘\’bﬁnﬁ'flﬁwtr% P& ¥iBsecd bePsniBdrea (i.e., cm?) per unit
ditive'in the conposition; or t he negative bottom

pressamrep efyeeD b waler) r D19 BRs8 e E%&wat'e@ﬁmgmqrcﬂ?per also has well-

knowﬁocfb%IsS@vélgﬁfs ané&&?élﬁ% @r&ﬁ@%atsﬁﬁaﬁoﬁﬂé@rsbﬁ&e@aﬁé@t B®Mgsm”. The
havi ng a vol unme of |ess than or equal to about 450

permeaiiity. and fepisonioRinter dhe KAFDMeRNS té{p'ﬁ%JI §fheking Agicle papers commonly

used ﬁhﬂ@@%sﬁfé@ée&ﬁu@ﬁ the/@leitded:i ty in the presence of
t he phot ol yzed phot oactive conpound such that its

solubility in aqueous base is changed from soluble to
i nsol ubl e EdrhfRAbANP TAHeSta Ui abS OrEAIE WeightNgsm
intrinsic to the poI ymer or due to an added dye. Also
di scl osed are nffo functional i zed anmoni ¥ saits of
certain dicarboxg ic acids, a conpound ofgsforrmula (1),
t hat nmakes very good thermal acid generators for use
in heat activat acid-curable resin co sitions,

whi ch are usefulggin the nultilayer systeng as

descri bed herein. The heat activated aci dcurable resin
conpositions can be those which formirreversible

CIF® u'r63§8§1 oF WAk edEscriptRh, e BRE weBl (5fté3 p@éf@rred wrapper paper has a
non- devel opabl e antireflective coati n élbOt car bon

permBaRil Ok 4l sl PBRHT HhSETESEa LBS. e MRFhPEETETAAYnine WiRpPING paper has

permE&sHity @éateraﬁwa‘helaﬂ)o@%d st dh é@rcﬁhfn&)hebéé@lm%bs having nominal
crossl1 nked és ens, for exanple devel opa

permagfilities of aqut va 3p8 2PPHIeS GRSt 'é%%'%we'sata?f.as‘?agt e Forsome

applicétibss, ?tt@é @ﬁeﬁﬁeﬁ‘ mayhavdlh befhedMitofieatar haR BB6GtIG0L oresta, or greater
gr ou is an unsubstituted or substituted am ne

than %Qﬂ%gg I%Pres,@ 6 ewrsbiobRRerMeakilith¥aluesct i vat ed
aci d-curabl e resin conposition conprising at | east one
resin capabl e of acidcatal yzed pol ycondensati on and a
conpound of formula (1). The connecting group Y can be
selected from CrC 8 unsubstituted or substituted
al kyl ene chain optionally containing one or nore
hetero atorrs (for exanple O, S, SO S, C(=0) -

~\ o~ P~ \ P N T T Y 1
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nonoar yl di al kyl am nes, unsubstituted and substituted
di aryl nonoal kyl am nes, unsubstituted and substituted
WO 2008/0%18am nes, unsubstituted and substitut ed PCT/IB2008/002994

di aryl am nes, and unsubstituted and substituted

nmonoar yl am nes, unsubstituted and substituted

triaral kyl am nes, unsubstituged and substituted

di aral kyl am nes, and unsubstituted and substituted

mrie ApteHIgN Sake mé sonventiemtel, i fesrribing dimpRgiens Afe@rious embodiments
herelmﬂ&aﬁlﬁétkybﬂé PakdePrEgRPSexteHEEURSS IdngitGdindtMitection of the tobacco rod,

substituted diaral kyl'nonoal kyl am neS, unsubstituted
whereagc difIRSSionLin doe AemBesenial iyarign ahe Baaded rrginnswilthet @pressed as

"trans3SeSH0GT érbsyd-Gifb BN F&bsKybaRanRealoky! an nes,
unsubstituted and substituted

mbARbeYEPeRS Kthigsieseliptign.fianded regions frrsigast Melgrialpssgrgceribed herein
are ap°'dl'|@§tt6 tﬁétmpfr&r%@vldmaﬁyrﬁbwé&drﬂmnrb%@p@@ﬁy EhBadibigics and also

Furt her exanpl es i1 nclude trinethyl am ne,

to ob@pmmyy@t BSif- %n.@shraeweqr}mc&r@yqs angrion propensity is a standard test

condﬁé@&?%t%ﬁb“u@ms‘?ﬁl E %B’f%hd*ﬁém@ré‘%gﬁMethod for Measuring the Ignition
ropyl am ne, methyld | am ne,

Stfen&@t@g 3@92’99@%% aM'ihH?B 'Sﬁﬁ‘fq{?@’éfqﬁﬂyh?fﬁtrylnaﬁ‘i gatirety by this reference
therethtIBM iGH PRVERI YhedBuRs thErdr@cHFMlltyﬁ‘maf‘S »smoking article, when placed on a
| di propyl am ne, ethyldibutyl’am n
subst@t%tmwggp%gtﬂsgﬁm@t heptdq minta|p ﬁagpnbﬁgnng of the tobacco rod. Low values
for lgt%&'y |prp‘éH¥|lyb%ydéﬁb5]§ astdUcRNVAREL &Brifite with a reduced likelihood that a
I pro t'yl am ne, propyl di butylam ne, tributylam ne,
smolqwn@ émoulna articlss Wil cReseROMyisien WA Endegying SHestAe. ani ne,
a@élﬂe&ﬁnédu&ﬁner@'tﬁ%lﬁj'lsﬂél @?&Qndét@sﬁ%@%ﬁﬁ’g THESElAL®Rs of a smoking
conprising a substrate having thereon; a |ayer of the
articleanPgrefree cirp ecasifionsig E@r@'@iattq @ﬁlf@ﬁhfegﬁ@fm%eﬁt'abowtow test is
conddcrﬂébeglt 4 9EmpdHdiufe bRYSIC 23°8 HAOERIISS haiidig I B4 1*‘3% both of which
above the anti reflective coating conposition. Al's
shouldibgcneritated 8y 2 fﬁF@éé‘@shMg&thﬁffﬁ}oﬂfarP@ alr<h aﬁ'ﬁbﬁo%ﬁﬁfen@mgombusﬂon

prodtﬁgs fHRA4Y BsHird EQRG! 'F‘Blopfo tbg‘tﬁ\gbgﬁ'\b@imt; RRRIRI t%@@@@é@a@rﬂdndltloned at
ef | ective Coating Z(tpsulon of prese

55% ;trﬁ?/eﬁ@lp@,\ﬁa bymidity gbgtzp &; 3°0) fop 24 tpﬂyrQ héu%{rﬂqor to testing, the smoking

artchJSQrb%fatch fh @Q@st bedersQd aBERY dE RG RcsRat i ng of a top
hot oresi st™ [ ayer over the antireflective coatin

i M@m@@m iterRying Hakeshdees wihiganapRriev e PéquégP’l‘ vé single port

smokmg%é@ﬂwel GYET Sebific AgHtEMs GséR @hl‘té’ﬂme(&’m&ﬂ@?amcles for the test. During
vel ength; e) post-exposure baking the photoresi st

testing@n m&ratw pe@nplpdhoideat haids qhﬁyﬁm%'”@r?r'&'ql@ 9 hs<iestad &y holding an end
at an@@g offd dgﬁﬁé% QRoADN e 4B MRIGPERS Iapk/oR U éél}réé@(Je@lﬁfa_FVeTwenty (20)

oating layers with an aquéous al kal i ne sol uti on
smokmamcﬁ@s er@ntﬁﬁgd @t 8achHef the@ degeassn S dggreRsi K Wndedpappositions. If
more RRan SRE dbharatidld LS, |tﬁé/earpf>%ﬁpsets rbﬁerpﬁéﬂei‘bb%b’%ﬁmrfe'aaéuch that the
is used I's transparent absor bi ng)
smokipgvatigay farevireye @rneea@brﬁéfeﬁgutpuayﬁl%e;ﬁ% '%%ffewgref& fygesmoking article
goes %?Siefat% Re IRRE ik of tRY %ﬁwoldehnét; 2oBl Re&EshRE WF&HQ Paper, the outcome is
phot oresi st and a substrate prevent contanination
scoregdra$ "gef-extingusamgnt”; e therathey, hamsotfutmsme'ﬂag afticlgngontinues smoldering
until tﬂE (fr‘d)'hf firfof t%@ﬁbh@%mf _ﬁlegﬂqu pplifdpaddYEREh ¢d eﬁ:tcome is scored
| ayer systemis disclosed having at |least a first
as npwétrngaﬁamn ‘edOHY fergramplaame selfextingbisnmest valag gt 95% ndicates that
95% %Pmé"br'ﬂ%klﬁg RiRiaEs @ d98hiad %If@iﬁﬁgdu%n%&@%é@rt fréd Ib¥irn conditions;

insoluble Tn a solvent of the second
while @ingeifxtirguishmentyalie Phe indicatesthabenly 65"0&5 e smeldngeargicles tested
exhibltBd E&l-banglisRinesENde Péeburh RBnditidris | ayer where the

phot oaci d"generator of the first |ayer

sUthet seftdngyshmens| valseenay, b refgrred ﬁ? "bfe”f“ﬁé)ft slt-extinguishment at 0

degrdedY Ghlue” 6 Qelf BxiRishintAt ket D MdyRaIsohaRgeas e self-extungunshment at

antireflective coating conposition which is capable of

bei ng devel oped with an aqueous al kali devel oper and

which is coated bel ow a positive photoresist, wherein

the antireflective coating conposition conprises a

pol yner, and a phot oaC| d gener at or conprl sing a catl on

o " a I
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phot oacti ve conpound such that its solubility in

aqueous base is changed from sol uble to insol uble
wa@baoen2siposur e, the absorbance bei ng intri nsi PCT/B20682002994

pol ymer or due to an added dye, where the photoacid

generator is substantially insoluble in a solvent of

the photoresist. Al so discloged are nono

functionalized ammonium salts of certain dicarboxylic

90 degisiedsvalug” ceaoohdhish reterania the( value ohaell ulinguishetent gode specified

tested Qﬁ%galln aBkitlod &R BB Eh u%rhn%ﬁ?vél V\g‘?ﬁ%l bé‘?éféﬁ‘@({ ﬁfjm terms of " self-
curable resin COHE t1ons, are use

extinguisbment \verage rvalyest wihis arefetede ranbaveraes off rihe Ihr@eh@mular positions:

name CtdnhQ% Cdfdg PPl bfélﬁ&tlﬂg&ﬁ{mirﬁ L @née%@é‘s %Itfehoﬁi‘? the " self-

mirreversi Cro
ethngél)@amﬂnéab"sﬁ mgie%mwphﬂﬁ)na@Fé(ﬂéltb?Jab‘?'éeﬁtﬁ\gwsh@ﬁme@tawgfees value”. A

refere?leé‘% %ﬁ e(xg %J?stﬁﬁé QBILRagELk ﬁ&dd'émngﬁ P@%‘?\dgelf v\%{%%uushment at 0

ts an coatln S
degreﬁ@»r ﬁelf émgsllstarr@nt:raéséfr |dmee955;s§tfmngw%\meé&a#p9@ degrees, or self-

extmg%%‘ﬁﬁ{eﬂpémr é"‘@alué\?%{rloer%){ ?"e?ercteﬁw Bﬂéoﬁggmphot or esi st

coat I ngs. ere s sel ected oma direct bond and a

The pheeresciseirgexjinguish umer fieg dugh condiianst ior tseltiexinguishment under free

burn SSHtIohE: ué?ﬁsé’d.'h@r%arp‘? Pt e &tlﬁ%ﬁiﬂ?‘&{t%%dsméld@m{beabareﬂe without

act1 vated aci d-curab e resin co ositlon conpri sing
puffing emkan sueh cigasstie is apbibrted of expesed i fige/bwd conditions.

PGh¥% SR Bl RO a@%e@ r%?éﬂ?% Bes@be AL @Q@é tdge M€ banded region

connecti ng group can be selected fr
meang tkafldhe ileagingdedsae /wo@,twatvat//é@i sheng/| Errewenailike shaneomay |bg curved or

comp%élarbt @s@r‘g@t Wsegméﬂ?%‘z 37’{0'1@' r%c%%@?/‘ér érf %ua?é(%?lt % w)9fds encompass

‘crenatiatedy aﬁg@bdthemnetﬂ'ederr@u@fgﬂeltauﬁdede@gﬁct%alna&ﬂeéh ef multiple, regularly
space@2 Bmidh Hﬁ%ﬁ%haﬂggegpé?fessr@%béd ggﬁ{jaﬁl&ﬁé}Wm%n@@rﬁiﬂﬂgusC@ohd banded

unsu Stltut or substitut ary ene Furt her nore
region.t Assneliatedpatiernuardhand ican @tsedbegtessiinst ag mtél@e%om%@ﬁéng similar to
0 | G b 0
a puafe, DRL BB 2BIRER Re/36 oEnfiRt o VaIESD il RiBholated edge.
while dnarICPnSomferdﬁaalsgd potions. O AigtegHe oba cienelatey adgﬁr@etvaﬁe@ crenels.
| o8 b td : :

* Ao U8 ReRl o Bhree DBk oBy | HITS e BB draidffea rogon hat s
closesi| tgwn@p@rq,eﬁ,aqn. cogl dlgmmnqgl@r[g\gaqur'@@{@ng;ﬁ@plﬁ whose wrapper contains
the bMﬁtré%Hﬁ %ll\é"tﬁ@ hkégé @t’f%l'mgaé}:{geo ef@rlsl‘ibf khe TT &M %ded region that is

can e ecte uc at 1t izes at a

farthesk uffpmr an uar@r@achmu e¢al cBiipe s$olgeTEonAl @thﬁ@‘ﬁﬁ@laﬁt'Q'% avhose wrapper
contaﬁm?'mﬁ%ﬁidég refanm‘Ihacréﬁe)Ia@PeerMb%frﬂ?r{té %hé S’K’@'%f' mﬁeﬁﬁﬁw €5F the banded

e am ne Co oun I NC a conpoun ected from
region fsemgasigd tf@ﬁ\sﬁhgtfurﬂges(t)fqmérrdee@qumf@ﬂe Radingraige tRAle furthest trailing

exten?@ﬂhgﬁglh %'s\{éfﬂ alté/d rﬁﬁ‘ilé% Pftﬁ uns%@voge”

unsu or su tituted stituted or '
s ibwtappern f@@la @m@k@glakt}qle cqmwlggtaubtage agbdO (sedE1G.tA)t kaying a nominal

permé@ﬂ&%%ﬁé 3 WaanQt%%KGéd %g%%l 12 Fid sUt‘ﬂéthtS%dJ-Hrﬁ ?r%t%'al such that the

tute sel ect ed
wrapnm@abgtnelrme@mhtm @t ﬁ\@mrie@t@tpralewtr@néh@ nomRine! pergeehity of the base
ve, 4 ghesg A0r bSNBER bls ESHOR{IIT, Sphal, faling e 1

of thegrapded Faglqmaay aksarglceendllaiédude ammoni a, unsubstltut ed
ANGhiRURRbLS HRGdmdrad kY tel? i} (68EuARYhose skilled in th
o L T Y b8 T RTatcHIE IR, Y S5Pung those skiled i the

art, sgvasak baky é@amﬂﬁﬂmtwramuw@ted unéh@apperua@dflwas For example (see

ufpsit i

PG e B e P 2 g g 3 e b e 20, cisposed

betwegnygeianst ¥ mmmmm tei medonsytBsbayer @ dimensicinia the transverse
(RIS i Hés%%é@ﬁ‘@%'i tall bﬁ'eaééhlé thEREHERAE RS ¢

direc and s ébst I tuted C{F/]gﬁ tﬁ%? ifrah))knoa I ky ggrﬁ ngs ! ransverse
unsubstituted and substi tuted nonoaryl di al kyI am nes,
unsubstituted and substituted diaryl nonoal kyl am nes,
unsubstituted and substituted triaryl am nes,
unsubst ituted and subst ituted d| aryl am nes, and

L T Y 1 e L T Y 1
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to actinic radiation of sane wavel ength; e)
post - exposur e baki ng the photoresist and
w@paovozeBect i ve coating | ayers on the substrat BCT/EB2A08/002994
f) devel oping the photoresist and antireflective
coating layers wth an aqueous al kaline solution. The
coating conposition of the psesent invention can al so
be used as a barrier |layer when the resin systemthat
directiog qfdkej creneisr Zhs ﬁércgﬂcteqq(jhe gﬂg@pgﬂﬁggnda@sspﬁl@ted crenels 20 may be

generW?éc?d?‘@U&r WhEekBsitdde heRBRAS kid %rl&‘ﬁ’#“g e éféﬁéis 20heBy have other
used as a barrier layer, it is placed between

geomplstshpees clugding. a/'tQQFBs'W'Eﬂ'@”t%J%ﬁ’f'@Wﬁ'ﬁ Ee?ﬁzatﬁSnHtainsws hexagons,

and oMY E§HISCHS |r(é§u%f ge%ﬁ'iémﬂ &walgfu%%hé"g Th@tcﬁétarﬁdeoﬂétween the top of a
occurfing. ment1 oned above, there are two

merlopH8tanedie §t>%om KL tapméerarfderiﬁéaaﬂnaye"e B e é@gmé ﬁbovetr?énm to about
5mm, GRERFGERBIAMYy BOLEQM3RRQL 0 mageabl e antireflective

‘coat i 05|t|ons are also of two ty positive
b6 thsniTpives Brarm gL At eansies fe@Pn d@: VRIS Grhgeiated arrangement may
also HeFBREed. | PO, ReSaklityor RRdrbREVP helydd®iaRas Itrﬁnsversely across the

antireflective coatlng congo& tions. "Regarding t
base ghit0j and srAArIAY HRE SNerapRias) &y arferreetaneig R)'éra&%é%fqu@e's 24. As

deplc@e”ﬁ’u@ﬁéﬂs' ﬂf‘§f th@ Ié%?ilir‘)g”@dgeua?r@ftr‘éhS\}e'ﬂséW%gtn'eMQvntlﬂcﬂrér%@ 24 of the trailing
hot ol mageabl e antirefl’ecti vecoating conpositio
edge am& Figaels20fthareadiag ledge atp FansyPisRY AYBRRHWIN W(eir'yn%@? of the trailing

edge. peﬁh)é r@?éné'?soﬂﬁ”h'a% A0crBs- bv@@%‘im@rf@orf SB4EdrtRg, el §arﬂé &b tﬁ’é‘ cross-web
acid labile group; (i) mer con‘grlsm eas

dimensipg qféa@meirlﬁgs aﬁuett the teﬁd'aa G&JEPd‘“I dhe bagg o§r5n'baﬁlu the merlons 33 of

the trhi f?f%sédg%n% Fn%? Wald Rradd \Neﬂ\’dﬂbr@fbn%@%%hﬁdﬁlg R ESAB %Qﬁ@ cross-web
(i) mer conpri sing | east oné recurrin

dlmen;smntofv\m ﬁreaelﬁ dthe 'eaﬁals(ﬁdga 16arTl5’G>€i$ta’g‘?eotER5W8%“§tt°p of a merlon

22 anh%‘i’e%otf?)ﬂ?of aﬁﬁé’(ﬂédéﬁgcﬁﬂélt%%tttﬁb ﬁéhlﬁbb@d?jet}hé‘)galso lie in the range of about
hr onophore. One pol yner usef ul positive bottom

2mm ;maﬁqsat apH @f%fﬁ"taPIrYéT‘%eE@ ab@t@m . ﬁg wWith iR aTeflpm 48 pad crenels 20

of thel lehdifig %P& MRI 1 inehofOBP lahd &Ferfdlis b@%ﬂheﬂi‘@iln@b&gé’\kﬂa@ be generally
an acid Fabile group. One function of the ner is

rectangylasr gngeally gerstilaterat i agnejaliv |tweém%?'ar9@nﬁ@"v| kiapgular, generally

hexag{ﬂ?‘n@pB?oﬁwgﬁg&?ﬁétﬁ@éérﬁﬁwa‘t‘@né:Oat' ng to change solubility
rom exposure to deveél ogrrent The acid | abile grou

ups
i Ahe mttgm 3het therasenale 20 et t%@@é@areyiggd|4u5mr¢f€5ﬂb'y spaced from the
bottorﬁ%rtg%e drBRelP 2k o Rie tY!élltr,@OéngtH?Qa §§§t'ai5|cé ?Wlﬂgeinglﬁé)#b‘?\gb%f about 2 mm
l'e in an aqueous al kaliné sol ution,
to abgvto% @&rﬂean%pfqierahlyaeutae|famq ef gl B%é‘?r@QOWnéd‘l“Ubl With such an
arrangégféml §§u&ftar{'f?3f‘;9&§{tlﬁu&tﬁbaﬁaddrﬁ&‘f6n é}"vlﬁé‘th'x eﬁ@éd&@'da'n&xye@él? across the

[1c _acid, net acryllc aci d, vi négpa cohol

base Wér&(ygh‘ylb@ﬂ@@ 21van‘§ﬂP Grenfderel of dh wg,ﬁjjge correspond to a leading
edge %f éhe s%b%t_an?fan?y coRGr s HRhA oI ORENHile I bSttHrh BNMNEI H8Sels 24 of the

|"'uor onet hanesul f onyl am noet hyl
traulmg@gg@pryqasgogd écha trailigg ledgn f Higi sy§Stansally continuous band portion "x". The
contnrﬂlot:& %Qﬁ@%BH&Sh Rt Wmcdr?»’\h@é §)re?|@htohw$bs@r\yet9ﬁ/ﬁé‘r@ thBadrapper paper of
makes pol ymer al kal i may be used
the srnylan@aﬁlf:!e. XPERRAe GRlalively eacreassdiRecpstP et @amwr@ﬁ tq eqgipns lacking
add- dna\'hétleﬁalgr%eﬁjuﬁﬁﬁ hh@@lsﬁdn'éé( Iy, mﬁ%/ 33 %é}ugbéh to %'éhl%% taQie@Fi'ed balance of
cycl oal kyl, oxocycl oh exg C | act one, benzyl,
lgmtlogi nrymensew R9rrf0r§164n9¢ and ggJ ?*ttnetleamsemeﬂomw%xy al kyl
UeihcRAt BdrueY Ye ?&W §2 ghd Wtd?‘?%’?%é?w&‘b ﬁié}}é'spaced longitudinally from
ace oxyal koxy such as ace et hoxy et hy
one atnétheahy/arr@ﬂumadﬁyac'n%ﬁhﬁwom'@%ﬁpaﬁwr%dmeaﬁwdéwé/veen the rearmost

extenf@f"é‘lr&ﬁmg:eé%?éﬂ@ﬁﬁhe FRrRERI-R8staktcht bﬁthb'n@bsgh@é’rnéadmg edge 14) may lie
i ncl ude are not limted to, t-butoxycarbony

in the ,repr@)echfoQtpug 1Qn‘01) d@@gﬁyq 30r’2mne{rh9qarilgngrdé ,tp@gqi penod which can be
depehd‘éﬁb%b@ﬂ khe BBEQT Y Ien?ﬂmﬁg ¥iBkikg taRXe/ cah el about 27mm, meaning
ment hyl, tertiary but t et rahydr opyrany, 3-
oxocyclohexyl 3- hydroxy 1- adamant yl ,
2- et hyl - 2- adamant yl, beta-(gammabut yrol actonyl), and
meval oni c | actone. Sone of the nononers are vinyl
conpounds mnth the above nentloned Iablle groups. The
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aromatic noieties and heterocyclic aromatic noieties
wth fromone to four separate or fused rings, where
W b@p@2mse 3 to 10 atons in each ring. Exanpl eBRCDIB2008/002994

nononmers w th absorbi ng chronmophores that can be

pol ynerized with the nononers containing the acid

| abi | e groups are vinyl conmpgunds contai ning

substituted and unsubstituted phenyl, substituted and
the nomisghspaging waUldrie ARRYH 27 yTIBEINKS (e areatatesh Bamss widtut e spacing
mlnlm‘?ée%riét'at Biatbd aalpd.| hidaC@ntiitin dé‘Q%Bﬁ%été’r‘ia@ﬁm'@Qﬂ&ﬁb@ article, thereby

substituted and unsubstituted heterocyclic ri

reducigriaghan eMdder (G4 demelssin erainsdregry gBeke. n\{vpue)@@rd%pth of the crenels 20

on thelabbirg ed@é OP@@J‘B'aH@éd I‘é@%nt@eér%%e dER b f’h% d?b!ﬁél@b!l 8h M trailing edge
ranyl, ~piperi di , acrid ¥QJbSC1UI nolinyl. O her

of th%é@@ﬁﬁ?p’l@@@@swala@ 8’@’6} ibEWS. |21 h@éﬁmel\ld)t is@yithin the scope of this

dlscloéﬂrqu%akér@ﬁoéerhegt@ dlfPéiléﬁt |N8esn%d6225296 SU g tPat No.
6Tﬂg-prd§@fdlreg|®al pmensqqas o@t@g@em 1% 72 andsthemgsenelg0, 24 may be

substantAy €464 as i idledTRYF . 20 BReisHd, hcfmﬂeara?\ integral number of pairs of
i ncorporated herein by reference. Exanples of "the

merloppntheand £ieeeisdel Maye axadfpi-web Scpy\p@ﬁ@n correspondlng to the nominal

C|rcurhf)éFHn‘€é36$taY§n§‘6k‘?n éﬁ@feoﬁb‘?texarﬁﬁl% thd otk ob?rﬂ#l@ﬁg 88 ahldWeénels 20 may
4-tertbutyl benzoate et hyl ene g ycol phenyl ether

have g@SWV\@[bedlmSﬁ@ﬁlaﬁ(yprWﬁ @l twp_pairs of each have a total cross-web

dlmer{s‘?onbgﬁéﬁadt'za é?ﬂ(rﬂr %%H%’r‘r‘ééﬂdnﬁs%' th@cr’fdfﬁlﬁaleclrcumference of a smoking
r oxy enoxypropyl acryl ate, phenyl

a“'C'%t\X{ﬁBr%CQt ezmaefﬁzyﬁe rrEeSr 9n<at6éeneés aYYf‘Wl‘ de@riAsferay| 10 is split

|ong.tnaah£1@/% Yén'aht Sobb%s df'mfﬂal\%p%rr‘bﬁb&%ﬁﬁno@ng/bﬂuﬂeg ABPERANRE 8t lines 30, 32,

N-vi nyl pht hal i m de roxg
the crenelialed ypatierof the banded region 12" will substantlally perfectly overlap at a

longitD¥i 65’1 s'axﬁufrﬁéun the)ely ¢ bonyl phenyl azo) pheny!

Nfcgeﬁ%fmﬁqu mhenhestablishingns | RIFWAG | RatETHH@ng| roll of crenellated (or
sawtdrigg"t gﬁrﬂeyl fHgl HéterNsﬁgulé dp&att ERRNEHY AN RIMNERding to a transverse
dimengiqfy eRuA %wﬁmlq%ﬁcmm)@m@elga@tte that is to bear the pattern, even
thougﬁ tﬁé’r rcﬁltrhé’sxh(& 3ftlkp Eﬂllﬁf“?@bét@?@iﬁ%&@ﬁ(iﬁérpﬂ rRhfivAl circumference of the

hacrylate, 3- oxyphenyl ) azo- acet oacet oxy
cngareét%gﬁcp me\ﬂcﬂﬁaeﬁw @96@% dor Hmy%ﬁa@a i 6 tebagest @déaﬂﬂmopract'ce will
assuré e(sfa‘bln%érﬂ%@r@/bat%?@§§ %t@ﬁd&t&?(bheeélﬁbﬂettm A4 Gtvhere slitting is
and equi val ent structures. Any chronphore that absorbs
initiated of Hee aipiansions &t dheesqassuifer REVBPIENYLIF FEPralie indefave a pattern of
eight ?é Qﬁ’@rlo‘ﬁ‘é (b e hd‘ﬁ{e'dﬂﬁaré‘ﬁé ||§ t@hg\% a FBRHEP BIRQUNSErendd Hfsthe cigarette

nmer may nt esi zed poI yITETI Zi ng nonone

of 24taﬁ%{f‘ {r@ntoauqf Caﬂnqi'é oa@awpog?edwam WOH@n%él*tse\t%tﬂmm but the
patter‘ﬁQﬂ'é@h’f‘ @%@Bﬁ@ &Ité@h%@@%@f Sverfbl 8L i vely, t he

ymer may be reacted wth conpo

t rTa»tmrpﬂ &/Ftﬁe A e aaqpartqoabuor thegmatipnsafrt ae@ﬁmﬁagwael&%a@f the leading

edge Qk)oéﬂe Qﬁfetré}ﬁ fRIAP ﬂ{ebéﬁ%g%meﬂf'@ﬁoﬁl@ ‘2 MM ehe”mndflodd$4 may have a
acid labile unit in the final polymer can range fromb5
CfOSStV(ﬁbQS"mW”t Ak aheNtehalf Hre cressaeofimengios hefogpatsosiated crenel 46.

NeveHﬁ‘élésé int R gkl Mmooy FRlrs GRmdrRRY 4l SITcRNER %coﬁés%%nds to the
he aci d Iablle group is attached to the_absorbin

nomur@ﬂ FB‘FH‘EN@@S‘C@ pf ?'ﬁ@'t‘”g pdiclehaofippHere apgveat'ft'&rpﬁé@tp{,gpﬁgerlons 44, or
depth"ﬂ‘é’fI tﬂe E%bls%f%%@@abl%ﬁés f?\"tﬁgﬁbﬁ]etrﬁ%ﬁ%ﬁéssaﬁ)&)éc&%ed in connection

WlthF('@H? CHX- Ar - C(CFa) ZOR CH2=CHX- Ar - C(CF 3)2Q(CO) O R,
C'ﬂﬂg'%ﬂﬁ{g &fa@': cﬁ)thezérﬁment of FIG. 3, the cross-web dlmensmns of the trailing
) -0C( O - =CHX- CON( X) - Ar- O- R,
edge \mqﬁl)(pps §g ﬁﬁg Lnﬁfgaulg'@rﬁd@pmrwls {m)e@fpgrg@t frmmit(e@[@sm@ dimensions of
the Ie'a% ) leQTIBné\M an@(tﬁﬁegdl%%&@ Qeﬁelér% Fefédgain, however, an integral
), where Xis Hor Ar is subs?ltute
and unsubstituted phenyl such as phenyl or benzyl,
substituted and unsubstituted ant hracyl such as
ant hracyl net hyl, substituted and unsubstituted
phenanthryl substltut ed and unsubstltut ed napht hyI

L T 1 I T Y I T .
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met hacryl ate, butyl nethacryl ate, hydroxyethyl
nmet hacryl ate and hydroxypropyl nethacrylate. Mononeric
waiwe278dNt ai ni ng acid | abil e groups may al so PEI/IB0eR/002994
such as hydroxystyrene, vinyl alcohol, (nmeth)acrylic
acid capped with acid | abile groups. Exanples of acid
| abil e groups, without limtation, are secondary and
tertiary alkyls (up to 20 carbon atons) with at | east
numbghef get ﬁ»i//meg@@qq% gaglcggnglsaﬁgthy@taap@ss e ,g@pﬁgqlgq pgqrespondmg to the

nomn@ﬂ@nr&nﬁféﬂeﬁ@é By 4 §Ho)(||nP %ﬂhﬁé ' Aé’&iﬂﬁvrﬁ'tﬂfé’!:r%ss web dlmensmn of the crenels
presentative exa es of acid | abl gr oups ar

48 is §t¢t}sfar}gaﬂ)yl|ess ft@ptth%gwpwebldéram of the rrgﬁrpws é§(9|ndh%599posed portion
of thejleé’d II‘@’ EG% h@pﬁ/lbtré/dver aNE H@;ﬁ\ﬁ’&‘ﬂthe &eﬁélgﬁb &tﬂéfh@@gﬁ ¥t the merlons 50

-Z2- Nhor orn her exan'p es of acid
lies 'ngshsuaggeapfedmnlsamd*#%ﬁ%ﬁe&rﬁhovevr@p?wa%wmm?} | Furthermore, the

spac.r&y@&%é r%%d?tbn%ﬁh@ér"ehélg%%nﬁﬁé ré@zsmgﬁrdge RKY ,theb%ottom of the crenels

trial kyl silylalkyl groups

48 ondpe trejling sdgerappies in @mca@gﬁ gf gmng)og)dzs,cugmp plpf%yq ipe@nnection with

FIG. EXESESBEI% BwdBN 8dBESHt BARE Rigtthsa fh Fialid S1s@NiBs RS the same range
hat can be used in the 2ol ynmers include methacryl ate

d'““@@f‘é\bokﬁ INGANAGSLLABTtI@né, net hacryl ate ester of
MBI MCFIGAGL ﬂféeleaﬁn@lé%@)ﬁt’ ol trROHIBY Yqibk U Dagdy haleesubstantially

nmet hacryl ate ester of
the sameq 9!3%9‘6?%335?3 &tﬁﬁH%ﬁﬁSlﬁb?Y%lna‘é’tnaﬁ@'ontW'Wuﬁ'ﬁ 2n&0mvﬂy|the trailing edge

64 mé?ya’fé%l)f’b{érﬁing 60thak?h'\b)6ro§§ﬁkéﬁ’&m@ﬂéﬁﬂﬁé"&)‘dstém’bha@ﬂé%{e@ttrﬁbn the cross-web

adamantyl acrylate, t-butyl acrylate and tbut

d'meWﬁzﬂ@rﬂ% 8@@599 HRReEx 0 BEV‘Sd?ﬂﬂ'”%Q%Q/lWP the APSRwVED di gmens'ons of

the tBMRg Yddgex¥rehals benydre @&Bst‘éhtﬂa\ﬂkl 1BENZRAHE the IR Yned meensuons of the
oxy vinyl benzene; trimethyl silyl ether of viny

correspoaAie OPRASEDMEFIprY 1§ PﬁﬁieHWdJW Ws% ilfHy 1ISRECIHG] beé\g?%rr thgf crenellated

Ieadnn@ebm’ ltraiRighagges # €1G.The aﬁ@ﬂ@ﬁ?fu&r&éﬂ%baélﬁg "Eetwéen adjacent banded
absor bi ng _chronmophor e i ncl ude hen henol ,

regions. 13,RffdRy4 plRosbsiantiallysRe same o gﬁgfngﬁ @povezm connection with FIG. 2.

'Tﬂ@y|5ph@§@£lb§”yﬁﬂean<ﬁhéi39%6é‘ih%ﬂﬁ St ff*@n@}e-nellated banded regions in
napht hyl - bet a- dgal act opyr anosi de h

accorﬁ%eoywrg ttplp eieclosiye.r dethisaempeditnept r%ﬁ éeacbrég] Agge 14 may have the

charaH@Fn&ﬁﬁrd’és@ﬁ&d %8@ Whorﬂ%'c@ém& FIg. By lor Bz 3at ¢ this embodiment,
Vi né}e 4-tert-but enzoat e yl ene gl ycol

phenyl
howeygrh té@yrgg adee 7%%%9@1@@@ ggrpcigdaqeglonb@] E’yqy beystralght Spacing

betwe@R\Ré BBt bﬂ%%&%t@én@fhe@nl%b%d@@'?@ may be selected the same as the
2- hydr oxy- 3- phenoxypropyl acrylate

Spaciigs DRMAS Hice Craneliaiet TRERR Aty |24 6! W hrereRyarmadiapent banded

reguodﬁ?@%)@: éﬂréf)re(?er‘éblmé QéEJHsad‘e%Bﬁoedan\FH@)/i napht hal ene,
N-vi nyl pht i mde ( 3- hydr oxy) phenyl
mMeniabs ¢f g teading edge may have a transverse dimension in the range of about

3mm Nb (akolly iy - #oﬁ&%r@ﬁqé( C AHeRORY loPIEN Ve AR BB§EYhay have a transverse

nmet hacryl am d
dmeq@omof%ubﬁﬁmmf Wb HZEHP LI BROYh BNz ST BRRInIpf the leading edge may

have Q%I‘ié\%ﬁ%é éﬁmeﬂglon W (hé rdngt &t dbbePHAMMEMELBALH &Y. For example, crenels
el m de,

of thea@@glag,ﬁd,ggrmgy]ypyqigdrazpswgg m%ﬁfeabout 3.1mm, about 4.2mm, about

5.2mm; érlatiub 8XonGAT kwawhs Bh%YtHnlﬁ\@ RUAALRARXY trBh&Wdrse dimension in the
met hacryl ate, 3-(4-hydroxyp ylI")-azo- acet oacet oxy

rangegqf fpbpu ﬂ}ﬁ‘&éf“}/ PReW, 10 By a%y'&?‘@iﬁ medenss of thattr@"@wesig%may have a

transvarée? dinfdHsiopPEreadu FZomaeh ORsl @om@t BY labBBt §22sMhAt €renels of the
A skilled artisan will appreciate i ch chronmophores

trailing £do¢, g2 (Nava @ tf%ﬁ‘é“iiﬁ?)emﬁ”é'oﬂla’\‘/ thedapeh obabquh mgvad ahgyd 7mm. For
example! ¥fEREIsCEINthaitriling ddfe nidy BaJea®itaRsvéndd difBhshSE about 1mm, about
cont ai n ot her nonabsorbi ng nononeric units as
2. 1My ¥ @ooLR 2Abve. Exanpl es of the pol yner contai ni ng
the acid labile group include copolyners of
2- et hyl - 2-adamantyl net hacryl ate, neval oni c | actone
nmet hacryl ate, 3-hydroxy-1-adamantyl nethacryl ate,
net hacryl ate ester of
bet a- hydr oxy- gamma- but yr ol act one, t-butyl norbonyl
car boxyl at e, t butyl rret hyl adarrantyl rret hacr yI ate,

o oy o, T 1 - o, -
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m xture of nonomer units containing hydroxyl and/or
carboxyl groups. Vinyl nononers containing the 1,1 , 1
WQ 2008/038Bexaf | uor o- 2- propanol group are repr esSRCI/ERL068/002994
structures (1) to (6) and their substituted
equi val ents. Thus a polynmer may be synthesi zed by
pol yneri zi ng nononmers that cgntain a hydroxyl or
car boxyl rowo Wi th nononers that contain an absor bi ntg ,
c b refpripe do FAGsRi desstibeg tn araiheti manngppthe agded figgiermof a smoking
articleC E4PERRSHRE S é‘r'icﬁjléié@iéé'dlr@t e&d@esoeéspR)S&’éf%evﬁlvﬂe‘?&igﬁéle@ieadmg edge

interest. Alternatively, al kal i sol ubl e pol yne
zone ﬂrﬁ‘i/(ﬁ’fb‘éwﬁé)&&(%&ﬂ‘ gashrd é@‘iﬁ)éhﬁ@l%ﬂ W%\S@G@dﬁé"taﬁeg feg'ons of increased
117 aHM %Qﬁéxéeoof 153§ér|€r@éb5i|nty9rérawé @%cﬁmu Aee |édb@ﬂg &Ig%vio% 114 can be

he absor bi ng chronophore. Int I nal
crenet'éﬁ@%w@ dheofegions anFQ'atb’le'Yuﬁ‘?Qf%as@éanfﬁmﬁ?Ph'gtyt %b’v Reiag grgilons of the
crene@é’te@?é’a@ﬂ?@yéd&r 8 $ANah@NEErdg FCQ]@OL} rE@tn%iy |&F@Js€8 EH@'I’Meablllty being
0,” and nore preferably2 nd the nole %

crenelﬁrﬂ 1t7Hé "@o@f@ﬁ@laﬁﬁj’ leadinarepop zenauhi4 whwhtqﬁ@ pquwablm@glyrh%?” of no or
IesseP@Hb#nEé’lBH@ofédH%@nia?er%ﬁS preferably 10 to 90 nore

preferably 2 80. It is also within the scope of

t I His wawribe aath afdke {aadingyasigexifi is eer i wedyate @r‘Qﬁ\QﬁhﬁB deading edge
zone qaﬁagr#beq it @nliBBnadIUtRhEGE GRIMITERE YoBldOfaké tEﬁert\x/&/e forms, such as
chronmophore is attached to the hydroxyl or carboxy
sinusgjla) s triangatar wavetienns, disirasisofa steppedware fqﬁmtqfsestg)a\msln FIG. 5. The
frequatdy lof tré%rﬁﬂlaﬁmé? bk @@ju@@ﬁqgﬂﬁﬁ@{'lé SEQJeﬂ‘HﬂﬁarQ:@SCf i bed

preV| ousl have pendant hydroxyl and/or carboxyl

gﬁ\@uwm}g tOha@ boyed BKtoeRSHHIGIS eelgw%r!ﬁat ahRl laading edg)é zone 114 will

|mprobe\! d§é?fxé64tln§k5|§l#}ﬁerﬂn9é@c5rnfaﬂ5§’0®hﬂ Iﬁtfeoq@ %Qnﬁbéta%heibnﬁt@m propensity
same Qgroup. ddition to the unit containing t

perfoww\cewer amandof é@wl@bi@?ndeﬂ widh- ambe regiongneftineraages ?ﬁfﬁ*@ab'“ty 117
are béniaee@mﬁ&ebwa.ﬁlama%OJ&i 8s it bPSroRGHSATRE bARYEIGREbAI1D.

her monomeric units, such units may provide” ot her

dé‘sif@'bnﬂ edgs pertipn cE&e bansied|regiopicand ¥§91b%lﬂedtd@§e 1SPRREGto define an
mterd‘b‘ﬁé%' PARRY @dgERAB! 6 @bmbh&in oeﬂt@g‘%'tl re bMéTQfSincreased 117 and

I'ncl ude, for éexanpl e, UNDULATE RETTE P
decrepped B DpeWpPRbT oI UavIS FEBOUER: eﬁ?)‘taé‘tal%oﬂ@él A regionsof relatvely

|ncrez§s@Bl‘ﬂeﬂgeé’&ﬁty “cbﬁsallé\n%r @Féti'v@l?%&@aé@?ﬂ%cb%% 8if tt(‘ﬁmé ase web of the
l'eft unattended on a substrate, and the tendency t

0 do
wrappgs paper e9fethen segkingr artlﬁlea@aw@rﬁsk.tchg}h%rrfeg@né wam'ﬁye'y decreased
permeddiMy.i gni tion propensity”. ldeally, a lowigniti on
propensity snoking article will continue to burn wh
f r @@T"? tB@iﬁﬁé@@% eg\beAiments depiticrensiiaied asoeshaya ﬁttfaéiy'ona' notched
shap%Ltr X f\ pﬁé@%ah@'@ éfrFlbh% KRS aietdie Whap! fdrithe c(enfeﬂéiéd edges 80.
dy

e tendency for a cigarette to go out during
More fpagisu ihe grangliated gggq 80 fhes gienlons 18 gt @re substantially triangular. The

trlang%?gf'rﬂ&’iﬂn§hf83%t'e sePpAraedPhy, Oénocbgfﬂ{e‘;-‘tstuﬁst‘aﬁﬁéllgntﬁaﬁé@ér crenels 20. |If
achieve lowignition propensity characteristic

desired Hh@itrailing d9p A% of Bt band Wtb%@h@'@'ﬁneﬁfefﬁ‘!ﬁ@'ér hewexer, the trailing

edge BYIR trféod'%'dt1'2°rﬂ§ a@HWMeArl%g?l@é}ecrrerféﬂéu& SIHRKLMlon described above

article herein conprl Ses base havi ng a nom nal

in copgctempith iths, leaging @dsarﬁ@eoslgelgmywh@ tholiame jof thenteading edge crenels
20 arddshaRP Wﬁblﬁéllysﬁl%h%ttné‘tpabpﬁw% apPREMNAS Bdttoms of the trailing edge

ermsa anded region | ess than the

crendiroRD BN apdFEem.| AOgTer 9 isask egise | helolergnaiginal spacing S
betwé¥n %H@epl@a&deﬁ n’fe?%h@rbfatﬁest‘?zﬁrh&)é 480 g2 e@dua@%@qoe%ta@lofuﬁenons of the
crenel | ated. BRI EF DESCR ny
subseguiest tegding cedggy @ tia geeater theni tge gridiel wsquteewommws portion of each
bandapparent to those skilled in the art when this
specification is read in conjunction with the attach

drTagi trierouldiyraseneliptedebands daie delirued rta funcipr "b%ﬁP”V@G“O“a' band in
the rddfiorl WK efh%'d?éﬂ'é’l&f?or@%u%@r\ﬁimthe 'fdr@tuénélﬁnt@rd%%ﬁsd%&ihg &cooperate to

view of a snoking article according to th

di sclosure; FIG 2 is a schematic view of a wWr apper

paper having a first enbodi ment of a crenellated

banded region; FIG 3 is a schematic view of a w apper

paper haV| ng a second enbodi rrent of a cr enel I at ed

s o o oy o o



10

15

20

25

30

35

measured fromthe tipping paper to the free end of the
t obacco rod along a | ongitudinal axis of snoking
W@eaopor831 By way of exanple, that nom nal | enge¢ir/m2p08/002994
lie in the range of about 60mmto about 100mm The
wr apper paper 10 includes a base web which typically
is perneable to air. Perneabglity of wapper paper is
normal ly identified in Coresta units. A Coresta unit
reduchrehe (FEERONH BIVEPXigR CABABNEN 1of SMPkedpnd sEToking| qrtgle ffaghioned from this
wrapger PApEAt Mdrbover, by @él’éMﬁ%‘thep@rbssi%b Pabig (2 b@tweeﬁrtﬂé peaks of an
per unit pressure cmof water). The bas
mtegra}eauma?r egm%lﬁﬂt é%&prrwweetp bapercuaesnes f \ﬁeF'I“R'HBQ\/r?”'C'e to be

manuFé%ﬁJré’d RO tHeS pagBRasel @8, tHe géﬁéﬁw{@@rms@a@'b% F&Sﬁélﬁfdarnally slit without
breviated as "gsm'. The perneabi |

concarp tq;wfe Ipestiop RatNE A4S é,v@otheﬂoawpw%ﬂ 0 uHibRe eﬁav Snistantialy precisely at a

Iongltﬁcﬂﬁﬁrs%aﬁpm{é' \)Ora‘éé 8dphgert hﬂ”lé SsHERS ¥ mdyeas6tbeOidjudtBd to achieve a
he tabl e bel ow erneabl ty, Coresta units Basis

desrrqpétquaﬂce Qi dqRition ngoeggltgBerjg;rr@gcggncé6el|‘:g>ft|n§t|tsb@§@gpq5§0rmance for the
smokﬁta'a‘ﬁtrd?eesc“ ption, the base web of a preferred vvrapper
paper has a errreabl Iltdy of at |east about 20
12

uSiriar teothe f;seeﬁr"éteabrqn hEIGw & pie rgeprlisiad Ha@,d 12 G Fl. 7 has 2
crenePSEARABE |8'()tﬁév%3ﬁér‘ﬁfnstMaﬁ%%ub@%n@fﬁﬁbﬁgul&uﬂﬁ f8ngular merlons

common base havi ng nom nal er neabi | i es

18 seqmigiRd B33 28A delmoa SUbTET L StaUar FeAclsed: IVile, PR Irgjfing edge 82 of

the bﬁh@%aﬁgegﬁmgéforh ISI@'TEI aRP ARG & 82 he th@%nﬂeé]sd'ﬂhﬁs the same
have a ﬁ)er nmea SStgr eat er 't han_about

triangglar grengtial fontRB i B2 e (gfding @doeo?0 e%Hthtte@H'ethated in FIG. 7, the

band Hﬁ’d’yn@é‘gi'vldbh YntY Q\'NH ®and bohidn Al 2d1 {Dknat e s@&ce@qﬂyﬁ rd)hé Q{ﬁuother by a
,_in describing di mensions of various enbodi

"slit" rﬁér ei mhe ¢ #lit 8+ WiVECRl §0eh B‘é‘n&é@eqdeéh%nwl‘é’mser?&st"ten '”ci""'dua' band
portro'nQWthM‘i’ B&meds et thrr@f:tldm?ar{e%l@%?alfeﬂﬂ) th‘é'fbﬁ(fseﬁsa Smoking article

dinmension in the circunferential direction of a banded
having dfe drandsi | T seagine deatireaRrovigdes s valif'sé* (8f drspelntmuuty) in the band

structGfePsRerdith&6 tid # %ss&famMnP%r%thd@Ldrﬂ%bteﬂal For
pur poses of thi description, banded regi ons_of

FIGS rfhgbd |9a¢acﬁ§h@é’§c?r FEBEokh RIS al2esiaAT foehat of Fife 7. A Whh the band

divided iRRRAeelHPE hoktBno Al @' 1"1 2' "fﬁ’? Otﬁﬁfjarbgsﬁbéé@fﬂorﬁ oA @ASthkYalong the axis
characteristics and

of a sst@tkrngeartlrlﬁ@uuasmts"@rﬁér §ét érdrtE%fi the s g éﬁ.b@rwﬁ?n the individual, divided

band FHOR%QS‘]H':ZY”? iR F‘Féa’ﬂ‘?dﬁfe% tremt the AU, 8B Beweeh thedndVidual, divided
St andard Test Met hod for Measuri

band tmgnqngnm 51261 PG!S SMBIE nEIGR 3 ARb8-STSiHQtR Sagh Biher in the

wrdths ra;mreoraamdegr RIfkRNDENE ddrfor@ntiior €4, By2t BUSndtahE WIS f the overall
hereto. Ignition propensity neasures the probability

Cfeneﬂ'ﬁ'@f’ band ¥bki ng article, when placed on a substrate,

Wlhlarg%ﬁﬁfoaﬁﬁerﬁtghﬁbvﬁ' ﬂnﬁd"e’% {he BB d 112l RasStaabikferent shape for the
burni ng of the tobacco rod. Low val ues for |gn|t| on

crengipleg @99ps $0.aiePAEMIFTabIG 18shewe R 930N §9e% iakIsArenaled 6., cut into
rouno‘%zdr &QJ‘HGSQ |Tﬂfee|sball‘69§ 1ohqk., Q:lréiéoséﬁeﬁéd’t‘g o‘ﬁ@hbbl@g pﬂfjédtr@h@ can have

cause conbustion in an_und substra

variaia o GO AEn BT rsalin TR6 ialled EPgR &8 Qighe band can be straight,

crene?lgfébd(gd 'aB&rSM%r‘tt?%h?tdf Sl 1-@2 SEKERStedr tik 64 @oMBﬁh@fated that the
free burn conditions.” To eval uate sel f-extingui shpe

crenateqd hast oft By 19 €37 furbetiprlyde eedlitatn the tbén%émtmeea%ﬂ'uats%ed in FiGs.
7-9. %:aa&ﬁorf ebrkinge |Iﬁl§'t?&t€’d ¥ bMd SRIture %ank@idprieé aV‘étéﬁtﬁlated (i.e., having

shoul d be nonitored a recording hygrothernn
an inregyais vanoedsesate e%w lgastinsLand/emirgilinsdeiges heetrar?@oopt'ona"v featuring
one dtWhdrBgsit@sting. Prior to testing, snoking articles to

be tested are conditioned at 55% 5% rel ative hum d % ,

arfy spaking agicle BAY samprss & tobaged rqgranska WERRPEE 85 HaSCfPﬁ% erein. The
wrapﬁéfcﬁ?éf@%bﬂf s &ﬁweﬁ&r@n M @68sldirdttioh ast t2k@8kR6 acédunfs Sk dnference of

free air "access. f-extingui shnment testing takes

pl ace within an enclosure or test box. A single port

snoki ng machine or an electric lighter is used to

ignite the snoking articles for the test. During

testing, an apparatus or angle holder holds t he
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The word 'undul ated' as used herein to describe the

| eadi ng edge of a banded region neans that the |eading
we@oye/ o3l a wave |i ke shape. The wave | i ke shaP&r/mgodn®2994

curved or conposed of straight Iine segnents,

i ncl udi ng rectangular or square, and the words

enconpass "crenellated'. As wged herein, the term

‘crenel | ated” refers to a pattern of mul t

the topagra| T4 |0 APARNEHEPRIBG BATI 41 vsglhats%rdgeﬁa@éwh?r@ntaeé«ﬂapper is slit

whenffér‘?’rﬂh?fhéi’&lh&(lﬂ? RO ek 10MwapL bih ExBarsiedap o 'trﬂancreﬁellated pattern.
crenell ated pattern or band can al so be describ

Statedh qanutseo BRI I C@idIrartion oamplipase apgvaensls Qg creneliated

bandétﬁrregloﬁ are @é@ﬁﬁln&d sﬁ@l’f\ Ha® of theostﬁéu.r@muclerthtéaéécﬁuygSedge’lofahe banded
crenel | ated edg ile "merlons" refer to rais

regiory praf¢rably C°W"§?%?b§é§t Ufo HeesleRfl |2k feast @'(ﬂ‘@éner'ﬁ?@? vvé:é’h example, the

|ead.r@r@dgel & th@Danaed réféecan cbrhsnsehtv@'saenhe%mg/oerds@ons three crenels
refers to the edge of a banded regiogn that is cl osest

and t0ige JRCRSr GBI TRISRESH AN IPUTTBEHARST clLysn eFATCIESS b RPHghe smoking

amcnéﬂstdngdee IS B AL REFin s&etrm t@§tlr¥d1%éi'énéjﬁﬂva§/§§yﬁlﬁtetry of the banded
the phrase "trai e" refers to

t he edg
region W&h%d‘“?'e@g v beiind by A1a ot FrRsTed aﬁtpasotae ﬁmb'ng article lies

on thé‘ eé\t)st@tg HiMhgs§mbidefing) GoRfbustich® kddaliatéd by kit ¥eASIRted leading edge;
per contains the banded region. In crenellate

speclianarane g e lgadinepaa 'eahien RS oigGrefsiare 1 algenng, while crenels

of theﬂ&ﬂiu@@"e dgia éTB@SaJF rfited érﬁ&hﬁt Resrhobémesto oRtimas d?hrﬁtljtfl%@tbuﬂ'f conditions.
e to the furthest trailing extent of

ed
ACCOFPI‘P@'Yt ,dgeqratﬁ% gfét'“%lésn’%e’]tIqrtgslgf‘a'P@cPrPPterlsl'tG chgragit¢ristics are to be
ach,epmevm dth "W. A wapper for a snoking article
onpri ses a base web 10 (see FIG 2), having a nomn

pé\swéf&EF’l‘tlyt yndaigtogd pFn?r BP”Q‘%’ Eﬁg'%‘énﬁfeadﬁ’ b ’Gﬁge”?b aﬁﬁqrﬁlng to this

descriptlbi ipeirfinh shtskiaBleab iRl desiimBd Wit arf B@va‘M@l@@é cBa®ination of low
permeabi lity at the banded region |ess than t

IgnItIOﬁ\oprngSItPj ﬁﬂ@ébﬁ‘qq W salf-extingy eMteRIves. | E%.‘% p@a@eeablllty banded

regions?o0hd®8h hn@l@ﬂéie&o(n@@'é?@aslgf |f|ﬁm erﬁ:\l?@' ¢dhsslind along the length of the
Optional ly, atrallln%.oeel‘%'ﬁ of the bandedrfe?g'
tobacge {PdavRiEh kBN cPRfEpte ! Sypsirele 19 gxfiardsatnedih §eREAe §”t9fe when it is
pnaceahfh £'sep&tdtat g thew aaées BRYilrRfsrhHing BorhPOFR &dCinbt eslideNthe smoking
he art, several such arranaenents are illustrated in

artlclq Weseéﬁﬁi@ﬂ%%f‘ pheu thes Smelgpg adtisles detdstyea smekenin a freg burn condition.
Thus bﬁ\@%‘i’ok"r@?bﬁu@le%d@)&htﬁlﬁ&Qeéhde@aglhlﬂéh @Qﬁ:ﬁvntl,"‘whllsé V&élﬁhg a desirable

he crene are di sposed bhetween nerl ons )
free-uR} §UaIR SE IaHE SElT-CXHNgURBMEB ¥al4s DY APEbAT PRREISS) isaiopR of fim-forming

compbid {o'tREBHEL *BD thé&efhg@@ttﬁ ddsREptms erneefidldh mBiesiBl dad be applied to
subst anti al Ie‘]ét e sane as the dinension in the

one of foppll) eides gf hedESBMeBf the crenel's 20. As depi cted,

the Mé@r@esﬁgbléﬂénlmﬁﬁfp@hﬁ@ &'Toeé@f éxtn%@u@ﬁbheHﬁcharacterlstlcs of the
general ly rectangul ar desi red, however,

smokifg ariifie DAIER AP SPRliedisy thh e WeR N ”@"ve?é’tpP[ paper. An object

of thi$ BaReiptid &l td Pré\ide WrdppeH bapdréivhithi ARen ftAE ik IoBREs0 rod, exhibit
trapezoids, triangles, hexagons, and other regul ar

or
|gn|t|anqrgwsgy VRlHB$Re greaterdhan SR seliaxtinguishigertva no greater than 50.
Even Wr%?éfettré@ i$ R I%‘fltl(ﬂ\ &B‘Sér&ﬂy 18uahnst thd e RMING MK ngﬂéhlcle no greater

adj acent crenel ie 1n the range of about

than SRS SANCEApR et B1SSF EH ISPy PFRRPTE VAN (or ST iesiling Rpoking articl

is not §rabler NBar®@BBUT 0 heoanstextinglisimdm, valuss Bid alsbYdesired. In this
crenel | ated arrangenent f% al so be prow ded. To this

conn%:,t,lan %\"ﬂﬂr%rpé‘?fﬁfr9d @ﬁ]f-ﬁé‘ilf'%l meat ﬁ%]ye b% e§§éh%(uabout 25; whtle the most

prefeﬁré@@@ﬂ@itﬁt@hféh@@hﬂ%é|B¢es|§5tl$ai‘t ARkt 1§ and separ at ed from
one anot her by a correspondi ng plurallty of crene

24 he Aanguqsse diseensians| Qb Hie WERPBE™ R3Rer PEXRR ﬁae%aa%eda% the diameter of
the fihiSREIPYAGIGRY YrtRld @BBG Mhinho @beite] tmRfafd alldV@ng fet dvieRSpping material

edge and crenels 20 of the | eading edge are

transversely aligned with nerlons 22 of the trailing

edge. The crenels 24 have a cross-web di nensi on

substantially the same as the cross-web di nensi on of

the nerlons 18 at the | eadi ng edge 14 of the band.

o ~ ~ Y a1 o A~
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substantially equal as depicted in FIG 2. Preferably,

however, an integral nunber of pairs of nerlons 18 and
wee@nes320 have a cross-web di nensi on corr esppPeliBgos/ 2994

t he nom nal circunference of a snoking article. For

exanpl e, two sets of nmerlons 18 and crenels 20 may

have cross-web di nensi ons of 1about 6.2mm so that two

pairs of each have a total cross-web di nension of

at a IGRSENANS Seaal SUPHI TS & AR ARV 9 AEIPIRAIQYANG for 1mm overlapping

seam§' (h‘éLWffaﬁb&nﬁ?ﬁ)e‘Pfdlrﬂew'|r{76ro§§-fdir8ét%n Mé%*besétﬁﬁht 7 gor a smoking
he nmerlons and crenels, when the base web 10 is

art'C'es']EﬂVi’IQ 3 PrrYMeraneeaPiaPorb25 8MM bobbi ns of wr apper paper
f he DARYERgRINE 'n‘\‘éyec% fof‘rﬁéd Sgéﬂplbﬁgainddr'ﬁ%‘re Mersgé’f arl &¢ueous film-

crenel |l ated pattern o region 12 w |
forming, sRrpRASitioR) tpyth@@aﬁ%mbyo &O@rwraw%tpager ¥heRduge .%Pe%w"tv of the

papeﬁTﬁlfHdég baRged R}@ﬂﬁ‘éoA!t@#natn@lyataeéélldlb&f:@rﬁaﬁé‘r‘idl)hangI‘sﬁﬁbe used to form the
establishing a printing pattern for a rol

banded- gggionsat é(}ﬁhe(r@,ra §'H‘MQ§6‘E’}@ compesition fe UpRet: ttg?hfnlghg)lﬂn@g composition

prefel’faﬁf}%‘éy ihtI588 Wvaf bR S hidhecdnebhtraAieR OF Hh BGcllﬁd?ng'ﬂagent e.g., 20% to about
transverse di nension equal to the nom nal

50% Ry weight &w&r@-f@mwemzepwde@wn@'m Ofe; Of HOFFeRFClUdiNg agents such as

starcrp%tlg}u@‘dt@ ceRBe bh@UB\hartchﬁlaS/QJIéo HBMd@%aR‘aMnﬁ cé\’boﬁete as a filler. Where
ghtly greater dinension than the nom

starcttlﬁﬁ%ﬂfnefpgwee compeRd. @i garetiadon %awlé%%én%fg%advamageous

D%E'fiﬂﬂ%rﬁﬂ{% EdHRp SRR rﬁéPBQ abEl%dt t@hﬁ@ %Qsé Qb -of Ty \Tvrapper paper 24
practice will assure estab ment of attern

using; grewyigeRindRg + AIgitali Biriagt éo?té@aPH§%f§§'”8fu PelegInate; A Rg any other

suitadi® técﬂhhhét dr @kampr, tHeMAsfoRfifg Q:fonipB@n@ﬁarﬁH nﬁ‘ﬂ’fods for applying film-
exanp if the cigarette is to _have a patt

forming gcpmpqu.gyis@@lspr&gg 1(16,} St Aeplipptieh Fupbtratien dier gp@y01g20(1g A1, which is

herebgqr"(c%ré’orﬁ@m Hafdin @H K<L Endfr 8t ) QRis QbfetdiRe thdtafoe hia 1Rf chosen for applying
he roll of crenellated (or sawt oot hed)

bandeghFaineo e ttasw&bwf HenvapRer Rane pHdeged. gy Qﬁ"&ﬁg %89“5 of add-on

mater“@rc'aﬁrb% foPhed %9%?&1&?@%&’(@@@5@@&@%%*&& 8q thLUrr}h@r@ successive
3, the proportions of _the nerlons 44 and th

layers, egHRiATEd 46 algnaciN QRIPNGIEIGELTG EP. BIER GNETR et dhad 1o form the

bande‘id"?‘e%cfnrsfa('.iffékﬁﬂi‘itfht malerial, Ghe fratéribl il fayers mb?%eﬁﬁé's@ﬁﬁe &4different. For
ave a cross-web di nension of about half th

e
examplegQRs (As T S12E Whie(the ned aer S PecstalR pnd Gaicium carbonae.

W‘ﬁ%&bh@l@% atiilty kERBgalksh mmbklﬁ aRRle ﬁlaQGer ®Bfe on providing
44 and crenels 46 corresponds to the nomin

mininym epgthuiseredent of BroRMiga 4pTpeyrd. rafserdnar a§§6@U'§bW@ht per area of
fllm-erhf?ndqurgﬁBun@f The&nBink 8NAMAdrmiAg c@ﬁﬁbbn@ﬁséd?ﬂa? beMrSased without

6 preferably lies in the sane range of val
losmgjaér@am QA B e iFSReIRal 1EPRplS (o Ape PRRET; r%rﬁf%f%v the banded
regloﬁéj%d?.ifoﬂ hateriabraLEepémifablily@f the widtDef passit¥ 8 range of from about
di nensions of the trailing edge nerlons 50 and the
0 to abpy§ 10 Ggreeldge crenels 48 are different fromthe
Cr@%ﬁﬂt\ﬁ#@s@%@‘?ﬂﬁh?%p@érafﬁ%é gastribed desn Wdaﬂ?%cﬁﬂdes a reel, first
and the |lea e crenels 46. Here again,
gravuse, pf"ﬁﬁt@gﬁ‘%ﬂ‘%ﬁ‘uﬁ%‘é’n"d S\ PERIngeSti s e A P@W@9§@t§>n collection

reel, NBiGs 2 |rﬁ5r‘é§§oﬂ\e®llrﬁ’dé?erb%bﬂﬁg CrNI&re Shed) didagnoR, @ﬂm heat exchanger,
nom nal circunférence of a smoking article.

hown
appligater, bathseQllRelnr. draiRriscion biader 3utmengyindass jand idler roller.
suRshRBitdrAatve th %Séiaw}érbrlhmb 6p&raon Ve Qérf@ﬂ&é@ﬂn@fortshﬁpes can be

merl ons 44 on the posed Portlon of the | eadin

applieghto paseovRt us'ﬂ%\eosam%c%m opitenateEaldnal fargns t5p b?g%weg The banded

regnoﬁ@h&?%oﬁfpn&@ﬁ sIRAY AhighnPrefih€ fibdué Rellulcyage. gOfflbers fibrils, microfibrils,
di mensi ons di scussed above in connection with FIG 2.

or cqrphinatiopsthareof) ner 91@&&.%1& PeMatriia! 1aReligsh usBeh \Griopp espray or coating
techrﬁd@@ehﬁcltﬂﬁ\@%pbli&tlé@@@éﬂhﬂquég%aﬁ@dhz‘éhﬁ melih@orMte tdplicator at the
crenels 48 on the trailing edge also lies in the range
of di nensi on di scussed above in connection with FIG
2. Spaci ng between adj acent banded regions 12 in FIG
3 also lies in the sane range di scussed above in
connectl on vvlth FIG 2 Turn| ng to FIG 4, the Ieadl ng

Y a1

o s 1 a4 .=
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crenellated, with the regions of relatively decreased
perneability 115 being nerlons of the crenellated
wo emdiozmg3sedge zone 114 and the regions of rel ap@wE2908/002994

i ncreased perneability being crenels 117 of the

crenel | ated | eadi ng edge zone 114, which are

preferably regions 117 of noidr |esser applications of

add- on terial. In this way at h of the | eadi
formlr@dﬁeect@am%§ RRREH- r@qgl%%p@p% a§| <{ﬁ§§n &fLin %%{'amﬁay %@dnlgs 5 997 691

and US061896. 145, tAé dortents Bf wnwhsar@netébp h&ioréd?@t%ﬂ uyndfélratceonnmeur entirety.
coul d take other wave- as, sl nuso

dal. or )
White i i 6t SCRARRENPREoS BRET sk 61 oanien SRTIe/va Bned regions,
by adfifsti Wrelmuvﬁl foticn bérth@eiﬁ el paperyweth dnbethentolimg bfite band of the

coio B Sr  He Gs B LS sl b oo reios

of thlsﬁdﬁaoaﬁéﬁbaﬂﬂréaduﬂ e fa8pibAYE ®as fappreciat@lingh BBEH arrangement operates

perforpmance wth I|ttIe to no act o nitio
the mBying SFes GV 't HANEEDE Eheed WATTH SrondHEYE i RPliae froader bands
and gma@érmpprf&moﬁ egeons of increased perneabili ty 117 are
bel i eved to increase glrf|OMIt0

aaﬁ?dﬁﬁﬂ%gnﬂ a5 YR/ éqlr&narqz\o AO?f}eaff]t?rﬁbe'(%de\gth mathematical or

geom@t@lbtplrémsléﬁ réthér drntait teRBinIDgE Rito deSittelpetdddl |n@aﬂd198;ibproxnmatlng
as to i ne an |nterd|% tatﬁg grallln edge zoqg tended t
or SR 18 AEORPEE RS AL PR BT S 88 JOUFARh e intended to

encorﬁ';%‘srs&ﬁ)"@te re];ibé rﬁ&\'ﬁ’fﬁ;@bif ltthe dssfo@ia@éd t‘éﬁmt @anéachceptgs well as to provide
Advant ageous q ons, of t|veI§P|ncr

reasophlpnaliide W?‘C%é?]c%sl' g PRy PP?}Q" afofbr BRRG0a dpedem "sbout

when Qfisedi in EénricBforPasa N\ﬁﬁerﬁfel hb@nt%k@ﬁ@eihteﬁd@@rto dhcludee values within a
snokj ng article, conpared to the regions of relatively
tolerageg.ple f%@@ﬁﬁﬁ%ﬂvq Yes-\whi | e the foregoing

enaedi ViRidLS cdffdiditerts aaed batwdessibed, hay@o de understood that various
traditional notched, s agﬂg t he crﬁﬁi | ated band 12

OGRS VAEGORS g AP AENBHABEDS EFOTRS (At LI e e Rl ulgose skiled

in theB8rt. MBliéh RYdlficatidnar wnatibhe ghicceglivated &dge B cbasdered within the
nmerlons 18 that are substgntially triangular. The

purvigw Rgh3eAPSOf s F1Ime aj_)gegfeéia‘% 8rated by, and define,
substantially triangul ar crenels 20. If desired, the
trailing edge 82 of the band may be straight.
Preferably, however, the trailing edge 82 of the band
12 may al so have the triangular crenellation
configuration described above in connection with the
| eadi ng edge 80. Significantly, the bottons of the
| eadi ng edge crenels 20 are spaced | ongitudinally
al ong the paper web 10 fromthe bottonms of the
trailing edge crenels 20' by a distance w. Anot her
significant feature is that the |ongitudinal spacing S
bet ween t he peaks of nerlons of the trailing edge 82
and the peaks of nerlons of the subsequent | eading
edge 80" is greater than the width w of the continuous
portion of each band 12. The triangularly crenell ated
bands 12 are believed to function |ike conventiona
band in the region w. The crenellations coupled with
the | ongi tudi nal interband spacing S cooperate
toreduce the carbon nonoxi de conponent of snoke in a
snoking article fashioned fromthis wapper paper.
Mor eover, by selecting the cross-web spacing z between
t he peaks of an integral number of nerlons to
correspond to the circunference of a snoking article
to be manufactured with the paper web 10, the paper
web 10 can be longitudinally slit w thout concern to
the |l ocation of the cuts and the paper web 10 w ||
overlay substantially precisely at a |ongitudinal seam
of the wapper paper. The spacing z may al so be
adjusted to achi eve a desired bal ance of ignition
propensity performance and sel f-extingui shnent
perfornance for the snDklng artlcle S|n1lar to t he

T | o 1 o~ T | oA N Y
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wr apper preferably has a dinmension in cross-direction
that takes into account a circunference ofthe tobacco
wo oahoarm3an overl appi ng seam As a result, regeCTiB2863/002994
of where the wapper is slit, when form ng the snoking
article there is always an exact overlap of the
crenell ated pattern. Stated ¢ herw se, dinensions in
cross-direction of merlons and crenels of the
CLAIMBenel | at ed banded region are deternined such that on
the snoking article, the |eading edge of the banded
region preferably conprises at |east tw crenels and
1. afh wapeer feR smeking AYICleramAsisiipl e, the | eadi ng edge of
t Q%a@é%%%bi‘ﬁa'aodbrﬂﬁé] peRAPALiIRE dngo crenels and two
merlons, threé crenels and three merlons, or four
c Pebrsded Jegion geamaRsindosidficiant add-ene ateriab Sy ch thatolhet Wapper has a
perméal’ﬁﬂﬂw &Qh@ﬁéh&'deregi%n H&@Qﬁéh @8 nerr%bﬁérfn?éa%m%fltﬂg bASeTWeD,
ng, there iS always symetry of banded
wher%gulasﬁdmgwqgﬁmhevhampﬂgeww is&nggated: by any theory, it
is believed that as the snoking article lies on the
substrate during snol dering, conbustion is nodul ate
2. pyhemearnes REFC|aiD dgwhergily wa@ag@dgg%@ﬁpﬁa@w (R9iqRdp P@ﬁg"ated
of the | eading edge reduce the progression of the
snol dering, while crenels of the |eading edge allow
3. | iThemeeprarsliplainaf . wheneded railing ergeqthebandedregign f%%ﬂe“ated
burn conditions. Accordingly, desirable
sel f-extingui shnment and ignition propensit
4. cheareensrfidaimad.evheseHeneraisaf dng (eading %%@safﬁtwsversely aligned
with CrEHLRy §ftt99‘$f tHeht%lIh%”é{fg@ drR%reNsts Bf thadehdMy BdjcLareatansversely aligned
according t hi s "description permt a snoking article
with npeslope Oﬁwlclﬁﬁlﬁti“@\ﬁ"tgne%@ advant ageous comnbi nation of |ow
ignition propensity values and | ow sel f- ext|ngU|shnent
val ues. The | ow perneability banded regi ons of add-
5. mdbemrappregsbEiare 1ar"\é‘8§e”bf3fef‘?'lsrﬁff'l9r'ﬁ?<i’1©9 eé%a%aﬁegpwaf the leading
edge hB% trSRIERe YimbiforisQRAHE shvdaritilFtheGamec00pErate with
a substrate to extinguish the lit snoking article when
|t is placed on a substrate, yet these areas of
6. fid éﬁlél@ﬁd@fﬂae“cgmbﬂ V\g angeﬂ:% rEPHREE DR aSiER lof Birart i cl e
to self-extinguish en the snoking article is held by
a snoker in a free burn condition. Thus, the snoking

7. a%b%‘nﬁ)kﬁ'@r‘arﬁd@ obClai 6/ %HFeﬁ'dtHegﬁHabbé}rhé%ré)%hgw ih ¥ross-direction that
'e retaining a desirable free- bum quality or |ow

takess‘épfaﬁé‘%ﬂt AgiirwhteEsncevhthedobgecaped-yi ng banded regi ons
of filmformng conpound to the base web according to

this description. The add-on material can be applied
8. 1 g nemEnaKing; 5ttie PHCHAT Bs WhsTeTHBCRASE idhieadigo £a sgalce progression

of smg@ghﬁ@ytﬁelsgﬁkﬁ]b%,oqg opensity and sel f-extingui shnment
characteristics of the snoking article, banded regions

are applied to the base web of the wapper paper. An

9. Ohih%“stmdﬂngtéﬂlée @?@%"rh Bt Wﬂ@reirﬁm&@or%rd?\’héj%a%gmgé reduce progression
pers whi'ch, when formed into a tobacco ro exhi bi t

pa

of smplgiering ehthe sBekIngiaricle as adssmeking wticle fies ARA spBsteie:
sel f-exti ngui shnment val ues no greater than 50. Even
nore preferred, is an g?nltlon propensity val ue for

10. t Héer @@@h"ﬁg Rgickarsk Claim tVesreinngeyia & dhe 19pAncaBegR allow a limited

amoul@of HRSladiR) tBRSAtiMIeIUBRG Bee bOM ddnaiioRs.opensi ty val ue
for the resulting snoking article is no greater than

about 10. Lower self-extinguishnment val ues are al so

11, deﬁiers‘?l’i’oklrlgnaﬁlab%f CUAGE Whefkin fheNBAdindPERJeLEdriistises at Ieast two crenels
f-extingui shment value is |ess than about 25; whi

andﬁ?ﬁ@shﬁﬁkﬁ‘ ®Perred sel f-extingui shment value is |ess

t han about 10. The transverse di nensions of the

wr apper paper are selected based on the dianeter of

the finished snoking article (about 7mmto about 10nmm

and allowi ng for overlapping nmaterialat a | ongitudina

seam of about 1mmto about 2mm For exanple, allow ng

for 1nn1over|app|ng sears, t he wWr apper paper dlnen3|on

o . - I
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As an alternative to a gravure printing operation, the
banded regions, or stripes, can be applied to a base
wormnsisey t he sanme cellulosic nmaterial that fRCTEB2682002994
base web. The banded regi ons nay conprise a slurry of
highly refined fibrous cellulose (e.g., fibers,
fibrils, mcrofibrils, or compinations thereof) or
ot her add-on materi al applied using various spra
12, cHampihgd 1ob divstin GNitioR I oRRNSSY ApRior sall-PYRILISERED e%fiormance of a
smokih§ akicl by édﬁ@stlﬁg EdqREnE dfunBGlafdH ih @daRBed@fegidiel Or M ng
section ‘of "a paper-nmaki'ng machi ne as described in
commonly owned US 5 997 691 and US 6 596 125, the
13. cgr&%ﬂétge Wiappbi &inptlshgher eby i ncorporated by reference
in their entlrety VM|Ie in the past such technol ogy
hadapewRbU¥Y to fashion circunferentially banded
r QQUItRQIﬁy obéba@sla gé&& Bwelaee@sh@t i ve notion between the
paper he nmoving orifice band of the equipnent
deseh |b@@éeq' rf e@'@ﬁnﬁﬁfﬂ&“%@cﬂ' urdujated 7legding apdpeusoeag dg define an

mterdnbggtedtlgfdnhba@GSQ zBﬁQ'c%prn@ifwg taMetnathg GEQSMY Bf %Fbefs@écﬁddydecreased
fashi oned I s apprecrated that such arrangenent

permeﬁ@éiﬁya&e@éw Héeﬁﬁli‘\ﬂt'ﬂ@' orifice device at a slower belt
speed which is conducive to applying broader bands and
greater plication rates. The terns and phases used
14. hé’h@crgaéﬁt@ wapPenohelaimtidr wherekythgi '?W'%?ﬁ%ﬁrﬁ?”% g crgpellated, said
reglor%een%EEHeSs&f %@frﬁéémvt el (9 tédion to?ﬁﬁ&r@é’ééagﬁeﬂn%ablhty being
be Interpreted as meaning approximating or simlar
merlomoftmd gr@aﬁlga«?q leadiag pE9Q AeNe: SAIEEPYIeNs qfdPergasasppragability relative to
said re§IEN8f @ d-dased pRrhéYtRARABEING ereRBRUTBAIR Trdlited We%@ir@%dge zone.
neani ngs of the associated ternms and concepts as wel
as to provide reasonable |atitude which is conS|stent
15. W'TBQ cfg%Fé'ﬁe WiiaBpér G1Elai e QindMBATH tlling [dtRyel (IiBn' &HAREbanded region
when used in connection with nunerical quantities is
is undulatechtreas togtefine o drierdigitated tgilingiadog zpos 6%%@%@"61@%9 regions of
mcreé%(ed bhg detrahssh &é%ﬁ‘ﬁ%bﬁlt'y‘?élatl\)@htble%m%fHeQUS enbodi nent s
have been described, it is to be understood that
vari ous nDdlflcatlons, vari ations, and equival ents may
be resorted to as will be apparent to those skilled in
the art. Such nodifications, variations, and
equi valents are to be considered within the purview
and scope of the clains appended hereto. CLAIMS: 1. A
wr apper for a snoking article conprising: a base web
havi ng a nom nal perneability; and a banded region
conprising sufficient add-on material such that the
wr apper has a perneability at the banded region | ess
than the nom nal perneability of the base web, wherein
a | eadi ng edge of the banded region is undul ated. 2.
The wrapper of Caiml1, wherein a | eading edge of the
banded region is crenellated. 3. The wapper of C aim
1, wherein a trailing edge of the banded region is
crenellated. 4. The wapper of Caim3, wherein
nmerl ons of the | eading edge are transversely aligned
with crenels of the of the trailing edge and crenels
of the | eading edge are transversely aligned with
merlons of the of the trailing edge. 5. The w apper of
Claiml1, wherein crenels of the |eading edge and
nmerl ons of the | eading edge have transverse di nensi ons
that are substantially the sane. 6. A snoking article
conprising a tobacco rod and the wapper of Caim1l.
7. The snoking article of Caim6, wherein the wapper
has a length in cross-direction that takes into
account a circunference of the tobacco rod. 8. The
snoking article of Claim®6, wherein nerlons of the
| eadi ng edge reduce progression of snoldering of the
snoking article. 9. The snoking article of Caim 6,
wherein nerlons of the | eading edge reduce progression
of snDIderlng of the snDklng artlcle as a I|t snnklng
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