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| nproved Properties and the Use Thereof RELATED APPLI CATI ONS Thi s
application clains benefit to European Patent Application No.
08010562. 0, 5filed June 11, 2008, which is incorporated herein by
reference inits entirety for all useful purposes. BACKGROUND CF THE
| NVENTI ON The present invention rel ates o mul tilayer optical film
structures having inproved properties and the use thereof in liquid

crystal displays (LCDs). 10Mil tifrpyasr Tl eaen es, in particul ar
multilayer optical filnms, are becom ng increasingly inportant ow ng

to a large nunber of commercial applications. One area of application
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described below. It generally consists of a housing in I ch,
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are arranged. The inside of gt SENTY %E@m@b—?w flective
surface. A diffuser sheet, \Aﬁ%@ﬁas a ?Eic ness o f?to 3 mm
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fluorescent tubes blurs. A honbgeneous illum nation can be achieved
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the LCD. On tapa of applieatjpniisim lfquidorydte sercers. Thes® substantially contain two
components: the backlight unit, in which the light is generated and is modified by
various optical layers, and the L.CD (liquid crystal display). This contains red, green
15 and blue coloured filters and liquid crystals, which are activated alternately by fine
current pulses and allow the light to pass through.

In principle, a backlight unit (BLU) with a direct light system in an LCD has the
structure described below. It generally consists of a housing in which, depending on
the size of the backlight unit, a varying number of fluorescent tubes, known as

20 CCFLs (cold cathode fluorescent lamps), are arranged. The inside of the housing
has a light-reflective surface. A diffuser sheet, which has a thickness of 1 to 3 mm,
preferably a thickness of 2 mm, lies on top of this lighting system. On top of the
diffuser sheet is a set of plastic films, which optimise the light yield. The diffuser
film like the diffuser sheet scatters the light uniformly, such that the striped pattern

25 of the fluorescent tubes blurs. A homogeneous iliumination can be achieved in this
way. This is followed by a prism film or brightness enhancing film (BEF). Its
surface is textured in such a way that incident light falling from various directions is

oriented directly forwards towards the LCD, On top of the prism film there is



usual Iy another optical filmknown as a dual brightpess enhancing
film (DBEF). The DBEF allows only exactly linearly polarised |ight,
whi ch can be utilised by the crystals in the LCD, to pass through.
Light with any other orientation is reflgcted back at the DBEF to the
reflective surface of the inside of the housing, fromwhere it 5is
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| ubricant additive, wherein said outer [ayer has at | east one
coefficient of, slijding frictign of less than 0,30 relative to said at
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performance of the prism films since the abraded matter collects in the grooves of

the ribbed prism structure. In addition, the light directing function of the prism film
is critically influenced by the shape of the peaks. The rubbing of the DBEF film on



Anot her enbodi nent of the present invention is the aboye film
structure, wherein said at |east one prismfilmhas a prismstructure
oriented towards said nultilayer optical filmand the outer |ayer of
said nultilayer optical filmhas a coeffi,cient of sliding friction of
less than or equal to 0.25 parallel to said prismstructure of said
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said at least one prism film has a prism structure oriented towards said multilayer

optical film and the outer layer of said multilayer optical film has a coefficient of
sliding friction of less than or equal to 0.25 parallel to said prism structure of said at

20 least one prism film and a coefficient of sliding friction of of less than or equal to
0.30 transversely to said prism structure of said at least one prism film, measured in
each case in accordance with ASTM D 1894-06, with a roughness R3z of greater
than 5 um (R3z in accordance with ISO 4288).

Another embodiment of the present invention is the above film structure, wherein
25 said multilayer optical film comprises an optical base film comprising a multilayer

consisting of naphthalene dicarboxylic acid and/or terephthalic acid polyester.

Another embodiment of the present invention is the above film structure, wherein
said plastics composition contains from 96 to 99.89 weight % of a transparent

thermoplastic and from 0.001 to 4.0 weight % of quaternary ammonium salts of



and 20R', R'', and R* are, independent of each other, cyglic or

| i near, branched or unbranched carbon chains having 1 to 30 carbon
atons optionally substituted with hal ogen, hydroxy, cycloal kyl, or
al kyl . Anot her enbodi ment of the presgnt invention is the above
filmstructure, wherein 25said at | east one quaternary ammoni um salt
of a perfluor ' e I | e f r,om. rou 0
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N-met hyl tripropyl arnmoni um perfluorobutyl sulfonate, N-ethyl
tripropyl ammﬁm%ﬁmquu'@?% bE‘th9 present fimention is thetabays Bloy stenetvn ivherein

perfl uorgbuty I i | . di . [ perfl uorobutyl
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cycl ohexyl di epdrftioreslkylsafomiracidispd fdrutroct vyl sul f onate, and

cycl ohexyl tri met hyl ammoni um perfl uorooctyl sul fonate. Another

enbodi ment of the present inventi B+8Q;NRRER'JUBYR fil m structure,
wherein said at | east one quaternary ammoni um salt of a

per f 1 uor oal kyl sul fiepset adhadubidcaOatidithepwbgyin di net hyl anunoni um

perfl uorobutyl sulfonate. Another enbodi nent of the present invention
is the above fil mBtruds perfiporaesdedydlica lthean) biahdlay ef nshphnched cdrbdum has

a thickness of from50 pmto 100 Anot her enbodi nent of the
present anventi on ist alggg@\@ng Pfﬁg‘ltaﬂf?@taﬁ?r’és} wherein said said
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substituted, cyclic or linear, branched or unbranched carbon chains

having 1 to 30 carbon atoms;
and
(\ 20 R", Rm, and le

are, independent of each other, ¢yclic or linear, branched or
unbranched carbon chains having 1 to 30 carbon atoms optionally

substituted with halogen, hydroxy, cycloalkyl, or alkyl.

Another embodiment of the present invention is the above film structure, wherein
25 said at least one quaternary ammonium salt of a perfluoroalkylsulfonic acid is

selected from the group consisting oft
periluorooctanesulfonic acid tetrapropylammonium salt,
perfluorobutanesulfonic acid tetrapropylammonium salt,

perfluorooctanesulfonic acid tetrabutylammonium salt,



25150 pm - 6 - Anot her enbodi ment of the present invention,is the
above filmstructure, wherein said said top filmconprises at |east
one coextruded layer in addition to said outer |ayer. Mot her
enbodi nent of the present invention is the above filmstructure,
Wherein 5said coextruded | ayer has a thickness of from10 umto 100

um Yet anot her e"g&ﬂh%%taﬁ’ésultfé}ﬁc%}Jg&%%ﬁé&ﬁ#%%ﬂig light unit for a
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quality of the filmstrycture can be i oved. 25In a preferred
enbodi nent t he pri]glrﬁ’?tf‘ﬁﬁlﬂagylﬁmﬁﬁop@mé%pfﬁ%? SBYONSR ed t owar ds t he

outer layer of th | tilayer opti.cal filmand the outer |ayer of the
mul til ayer opti caFN%%yﬁrFr épyém%@emweeﬁhwwy FHEARAY: friction of 0.25
parallel to the prismstructure oféfﬁhe prismfilmand a coefficient
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structure of the p(is il m neasured in each case in accordance with
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with SO 4288). Surprisingly it was foupd that with this enbodi nent
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resistance to scratches or damage in the film
Ancther embodiment of the present invention is the above film structure, wherein

said at least one quaternary ammonium salt of a perfluoroalkylsulfonic acid is

20 diisopropyl dimethylammonium perfluorobutyl sulfonate.

Another embodiment of the present invention is the above film structure, wherein

said multilayer optical film has a thickness of from 50 pm to 1000 um.

Another embodiment of the present invention is the above film structure, wherein
said said outer layer of said multilayer optical film has a thickness of from 1 pm to
25 150 pm,



conposite. The light directing function of the prismfilmin a film
structure according to the invention is advantageously particularly
good and the quality and 10optical performance are retained for
significantly longer than in fllmstruct%res of the prior art due to
the reduced abraded matter. According to the invention any film which

can orient in falling fromyv riouy ire |ons
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The 15surface.of the prismfilmhas a structure conprising
alternating gf®8%es and peaks. The multilayer optical film according
to the invention preferably conprises as the optical part a
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each side of the base filmas a top film 25Ssuch that a sandw ch-type
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i fvention can be used particularly advantageously for exanple as
reflectipe polariser filns (ﬁﬁmﬂl@TﬁgmgNenhancenent
films (DBEFs)) in liquid crystal displays (LCDs). According to
the invention i}he thernmopl astic top filmcan have a single-layer or
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per f | uor oal kysteithfretanthedfripgbvednoni um salts as lubricant additive are
preferably added in amounts of 0.01 to

25 In a preferred embodiment the prism film has a prism structure oriented towards the
outer layer of the multilayer optical film and the outer layer of the multilayer optical
film has a coefficient of sliding friction of < 0.25 parallel to the prism structure of
the prism film and a coefficient of sliding friction of < 0.30 transversely to the prism



4 wt.% preferably 0.05 to 2 wt.% nost particularly preferably 0.1
to 0.5 w.% 20AIl transparent thernoplastics are suitable as

pl astics for the outer layer of the multilayer optical film for
exanpl e, polyacryl ates, polynmethacryl at es, cycl ool efi n copol yners
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of 18,000 to 40,000, preferably 26,000 to 36,000, and particularly
pref erabl y 28fugher impravdpnesessgbilist sndresistinge tsesiehien gr daveage én the ifilm

sol ution Vi scgshbdkitk AranioWPRR) oXetele: i 5C 4

di chl or onet hane I%)(li n n‘i%’ﬁrescaggjﬁgg%% arm[ﬁﬁ{igﬁ y \%/eijlﬂg‘hsttmg?m

5phenol / o- di chdeordingtnthmiayerdiohiibadyrasagdoysly patitulstngdadrand dghe qiiakity and

pol ycar bgnat e e nown.set hods. for .examle by the
i nterf a(t:)L :bal pg?tf/c gg?{%%ﬁ@ é‘?ﬁg#\e r%tragacég E%r ségmﬁr%ﬂ&%&ngerit%tnelpﬁ?ghﬁm%ﬁ?é}o n
prq)cess. The fhepdoct:t due ofthgpreliyedabadat @stdy the interfacial

pol ycondensati on process is variously described in the literature;

reference is . .0f exanple ta.lOH Schnel.l 1stry and
bhy<i o of Polaetg i e et mothidh e B Rgteny SR R o
Publ i shers, Neatio¥®ditecti®fgtin.a @dticular directidaldyereyitsRestinedsurfaée land Quitable
"Condensati on Pal rs by Interfacgi .a Sol uti on Met hods",, Paul W
Mor gan, | nt ey%%%ﬁ%?g%éfmm)%ﬂgwm?wﬁ%mpﬂw%ﬁ 25,
to Drs Ys Gi ﬁ@fac&ofdﬁbFﬁﬂﬁ&ihﬁsz Dstrdturd/bih R ising2Me HEREDOOSHSE and Peaks.
Becker/ Braun, Kunststoff- 15Handbuch, Vol. 3/1, Polycarbonat e,

Pol yacet al e, ol%es,ﬁer, Cel | ul oseester, Carl Hanser Verlag Minich,
Vi enna 1992, g‘?e itilayaropticalfilmacgardmeto thsdnyention prefrablpcqmprises githe A

It is al so poggichl it OmBKRHECSHRALY GRRPOAIRrddesd Mk BEph 16 bonat es
and di phenol s 'by t'he known pol ycar bonatggé'%rocess in the r?e t, known

as the nelt 2@icordanessyigh patend apacifivatiorold 3,4 ot haid-epenigpatent dppticdtions
le i 7 L cats
exampl e i n YOy DHOBRAD O 4eHOy, 0L 030 vl A SEASEBL b LSALA

processes (acetate process an proce re a
descri b@f f orcomgiatiny & naphth8ene deadBeky885¢id PelydstSQfid iBephthdfic4¢id61, 580;

Us 4, 680, 371 and US 680, 37 and.in EP-A 26 120,. EP- A .26, 121, EPA
S8 oba. Ep. A B AqeBrinie The @enson s ghicBpariaphiss Gercebisl 45 hese o
073, _ 25[E)E- A 18Inb6r ke lalrdd Acddrding tOibe ibvntfonlad 148 ohd ﬂ%ﬂl‘ﬂoﬁﬁ’sﬁﬁ Ak 193 01
an I N -

A ]14 ) . . .
aminated to the base film as a top film. According to the invention a textured
thermoplastic film is preferably laminated to each side of the base film as a top film,

25 such that a sandwich-type structure is formed.

The multilayer optical films according to the invention can be used particularly
advantageously for example as reflective polariser films (known as dual brightness
enhancement films (DBEFs)) in liquid crystal displays (LCDs).

According to the invention the thermoplastic top film can have a single-layer or

30 multilayer structure. If the fop film has a single-layer structure, the top film



95 626. Suitabl e diphenols are described for exanple in US-A -PS N
2,999, 835; 3,148,172; 2,991, 273; 3,271,367; 4,982,014 and 2,999, 846;
rn the German | ai d-open patent applications 1 570 703, 2 063 050, 2
036 052, 2 211 956 and 3 832 396, Frenchc30patent specification 1 561
518, in the nmonograph "H. Schnell, Chem stry and Physics of

Pol ycar bonat e j l: | S 4 28 ff;

10 - p. 102 f?ﬂ?ésgﬁ‘?sﬁgb&%&gtfﬁgé’?‘%ﬁ@“t?."!’l\é.eg‘\séﬁgg%ﬂéé ghjgé’ﬁé?%’od@% SGf

Pol ycar bonat e nfidtileyer etragtore;Thodugh kosxyrusivn for ekariiel i kae odienmo¥ofiln BGRO, p.
72 ft. Both honopol ycar at es d cgpol.ycarbonates cap be used
according to PH@BF %’é’vﬁf S&ﬂe. PIREn gﬁé*"‘&@%ﬁb‘ﬁ@ﬁ‘f g dﬁw%ﬁ%*ﬁewtsﬂaw
copol ycar bonatres odtet Jayetorishte¥aovrpdethe piadh Hilnd his 4 @eBRidtk ¥¢ diopleatibng to
the total_ arount of di?henols to be used ol ydi or ganosi I'oxanes

, of
havi ng hyldr ox 9% a0 priallehig the E%Stﬁ’&ﬁu%‘l’f)sibe Hésngﬁbm antba enefficient vbsliding

i nvention. Th . ar for ex | e. from US ent ecification
US 3, 419, 634 ?‘?&‘é’ﬁr??ﬁ?r@r*%%&@%%?ﬁb@*?@e?fﬁga%"ﬁﬁ%ﬁqﬁ? BT AR RSaSIa 1 e
The product i osachfcagediydtcadamee osth ASTM D 1399108] tiargugpeRATHTBI G @834 S
10descri bed for exag%)l e 'i}}ﬁél a%zg-open pat ent application DE 33 34€1$382
A. Pol yester CHIBHGELEM 8k copol yester carbonates can al so be
used according to the invention as thernoplastics, particularly those
descri bed i n WeedAdidg 0@ (heGaventiorrteiBer 2]yt Gy fRMydthetuasiiguslichtdoddes

for the production of aronmatic ester carbonates are preferably

|
the diaci’d di BBbAHbE OHPmP‘%%ﬁB%B ndiculss; ief: 2497 Ip e BIPPves aad peaks

15di pheny! et hghed b ihedirkaRBONY &ﬁhé}ﬁﬂiéﬁh AR According to the invention "parallel
napht hal ene- 2, 6-di car boxyl i c aci d. e aronati c pol yester carbonates

can be both | fo{baprisin straituacisandgyorhipumeandhat the euisnwion isitiaesdiekto the
exanpl e in DE;28,40,098148 20 3. 9. 934 A. According to the

i nvention one”or nore quaterndry amoniumsalts of a

per fl uoroal kyl sul fonic acid having the fornmula (1) 20R S03 NRR'R'R"
(1) can pref elaprpteped gmbeadizent the oltgbleyar san ceadigt of a@asticn cavpastioR
denot es jrerfl I i i n Qr ched, ,

car bon c]%ai ns %A\‘}I{ﬁﬁ% 9? t(f %Q g%&(t:% %%1 ntﬁglg{)arn%l P [h%F@ngérj%‘g Flf/&l QBP gPOSJ@gF Ié’ocﬁo
at ons, in thequaseargbmoymiune saladif paklsompalefleunlfdilio/acidsas dutirumtragdifivé, the?
carbon atons; .25 denot es .unsubstituted or hal ggen-, h XV=,. .
Cycl oal Ryl ot TBS EoERRLERATRE fuTod wiihas eskh o, TRk oieeidcs
to C7 cycl oal ibniatialts hdlublcant ¥dlitive 204 profeR®RF added ARG 0.01 to
unbranched car bon chat\i n,tsJ havi n% | to 30 carhon atons, Ereferabl 3to

10 carbon at ofr®t"% Rraferably Jid tgi2 whe) mest padieelanlyprsieastdy B It9 OSvg e
having 5 to 7 carbon atons, particularly preferably propyl, 1-butyl,
1- pentyl20 hexXll trahsRRmOBétmop §8B4/4r¥ kuitable as plastics for the outer layer of the

( multilayer optical film: for example, polyacrylates, polymethaerylates, ¢ycloolefin

copolymers (COC), polysulfones (PSU), polystyrenes (PS), poly-alpha-methyl
styrenes (MS), polyesters, such as for example polyethylene terephthalate (PET),
polyethylene terephthalate copolymers (PETG) or polyethylene naphthalate (PEN),
25 polycarbonates, polycarbonate/polyester blends (PC/PET),
polycarbonate/polycyclohexyl methanol cyclohexane dicarboxylate (PCCD),
polycarbonate/polybutylene terephthalate (PBT) can be used.

Polycarbonates are preferably used for the production of the outer layer. All known
polycarbonates can be used here. These can be homopolycarbonates,

30 copolycarbonates and thermoplastic polyester carbonates, for example.



tert-butyl, neopentyl, 2-pentyl, isopentyl, isohexyl, cyclohexyl,
cycl ohexyl met hyl and cycl opentyl; R', R' and R' each nutually
Fndependent|ly denote unsubstituted or hal ogen-, hydroxy-, cycloal kyl -
or al kyl-substituted, in particular Cl tq C3 alkyl- or C5 to
5cycl oal kyl -substituted, cyclic or linear, branched or unbranched

car bon chai ns Q0.2 ons refera bon
Gt in t he TREEUDEdab s BBl Ryl By RERRE ROt hlartvat (o 7
Icar bon iat oLn; 18,400 tootd) QEOOL yrefmraiﬂ;ei&gﬂﬂwtomﬁmbwan%@hﬂmyﬁlarlﬁ)pﬁﬂﬁbly bg,bod ¥l ,
-pentyl, hex i sabut tert-but eQ

2-pentyl , isoéé’ﬂ?@ldefsepg %}fnea%’fr‘eﬁ Hﬁéﬁlﬁ“’e solrtiog @R?Al%g {%'é‘ﬂ%hde
cycl opentyl . 3éoridte £ 05 TThinSReBGbinethaiy & iR HFReY BT SRbL Snduhtsty »Géigﬂ%of
denotes perfluorinated |inear or branched carbon chains having 17t

30 carbor® at oRgenolp-gichlosehepzency caliprated by dightgcaftasingR  denot es

hal ogenat ed or non- hal ogenated |inear or branched carbon chains

having 1 to 3¢hegé 3 @fa&gsmw;ﬁsafce@byk&vvﬂnéﬁo&afmﬁmﬂﬂeﬁgme\M'th
propyl, 1-butyl, pent hexyl ropyl, isobutyl,” tert-butyl,
neopentyl, 2- Bﬁirfayl Pe wyémsyﬂwn PregsEes rytﬁe@etwgerp@tcmﬁ@umapnoyess
preferred; R', It" and R' each mutual ly i ndependently denote

hal ogenat ed O‘Thé‘ﬁ'adﬁ@ioﬁg@ Bﬁ&@ﬂbéﬂaﬂa@ @g {1 1n@fﬁd}ﬁgv%§/c81§%eﬁ%oﬁ E@c@s@ is

having 1 to 30 carbon atoms, prefera n ato

particularly mr@méwmoylbﬂémﬂm litezatures re%amwlmadtbwawofeaammw
h I t
i %%ent y]l 4 slogfgggxy i g%?ﬂété,uﬂnarl gélﬁér)%it %%Sgﬁg %%/lkmr §R§en %‘lilvt?}h Sal ts

as” | ubri cant hﬂhismemeﬁ’ubhﬂlhlsmeméfoﬂemmmgmff folFlynmat Reyvieon, Wsle10,-
Per fl uorooct a Ifo cid te I o yI nlu al.t,
Per f | uor obut a@ﬁ?ﬁ% ‘?er & Stb E'-‘F‘S% H?’hm g’ﬁpf Py W. Morgan,
Per f | uor ooct anwaMénaaPeblﬁqiex@ N@w lYaﬂuI%lsaémptet Vi, §a:iz£55 to Drs U. Grigo,
Per f | uor obut ul fom(i g%l% lﬁ rabut I arrwom um sal
Per f | uor ooct a Fl?eéﬁ%l P ?%IPS Mﬂ)ﬁ?%ﬁ’i@@% Kunststoff-
Per f | uorigbut aH@IﬁiEhEIPW& AL '%1%%6@&@%Wa@&ﬁ9@d%t%ﬁldellulo eester, Casl
Per f | uor ooct anesul fonic acid tetra heéxyl anmoni um sal _§L

Hanser Verlag Munich, Vienna 1992, p. 118-145, and to patent specification EP 0

517 044 A.

It is also possible to produce polycarbonates from diaryl carbonates and diphenols
by the known polycarbonate process in the melt, known as the melt

20 interesterification process, which is described for example in WO-A 01/05866 and

( WO-A 01/05867. Interesterification processes (acetate process and phenyl ester

process) are also described for example in US-A 3,494,885; US 4,386,186; US
4,661,580; US 4,680,371 and US 4,680,372, and in EP-A 26 120, EP-A 26 121, EP-
A 26 684, EP-A 28 030, EP-A 39 845, EP-A 91 602, EP-A 97 970, EP-A 79 075,

25 EP-A 14 68 87, EP-A 15 61 03, EP-A 23 49 13 and EP-A 24 03 01 and in DE-A 14
95 626.

Suitable diphenols are described for example in US-A -PS 2,999,835; 3,148,172;
2,991,273; 3,271,367; 4,982,014 and 2,999,846; in the German laid-open patent
applications 1 570 703, 2 063 050, 2 036 052, 2 211 956 and 3 832 396, French
30 patent specification 1 561 518, in the monograph "H. Schnell, Chemistry and
Physics of Polycarbonates, Interscience Publishers, New York 1964, p. 28 ff}



Per f | uor obut anesul foni ¢ acid tetrahexyl anmoni um sal t,

Per f | uor obut anesul foni c acid trinethyl neopentyl amonium salt, -
Per fl uorooct anesul foni e acid di nethyl diisopropylantnoniumsalt, -
Per f | uorooct anesul foni ¢ acid trirnethyl opent yl ammoni um salt, 5-
Per f | uor obut anesul foni ¢ aci d di net hyl di heopentyl anmoni um salt, -

Per f | uor ooct ane L e afl i et i nheopent yl ium.salt . .-
Nnethyl Cori pRobt g i B0 BRI € e Dl TS Rt Scfonce
tri propyl anmoand Techpeloiy, MatiubakkesNew Yok 2000, p. Tt apr opyl anunoni um
perfl uorobutyl sulfonate, 10- D nethyl diisopropyl anmoni um

er fl uor obut | f onat e N-Met hyl tributyl antnoniu erfl uorooctyl
el Fonat o - BoM bRl e R Ao fopdi stobied et st artngyf e
sul fonate, - Guehtidienglont compdnehofarmb ptdupRIn IfeepaPRidgnass l tEPRiey,

According to th |r1v§1n5tsl %3 oqg og,rmre of the aforenentioned

quat er na%y 158?%?5?@& 19120 W% Felgtikeio hgtotrd ampynt of diphenolstobe ysedheof

used as | ubr i gagioAgbiiiotfifes Vg hyRbkeaYloxpost bNa(oh sREHOLANY 1O

the invention are preferably seléected fromthe group conprising
per f | uor ooct aA®STlingie the BpationeThasp Asybambenexampls ftom US patent

per f | uor ooet a?f%ggic?f?&{ 633%19 6?@%}{ g%?ﬁ%@g%ﬂ tﬁgn!lstl?}o%% from the

perfl uoroocta onic atid ni-un sa

per f | uor ooct altesaitrkoRhecpradiction ef pairdisnghmsitoinesnstaining copolycarbonates is
perfl uorgoct anesw foni c acid. di.nethyl diisgpro i salt, and
cycl ohexlglqot ri g%sf% ﬁy‘fdgfﬁﬁ%’h%m&%? 15‘2?&%’@83 B%eqﬁPﬁgcﬁ?g%]hggggggggn\ﬁel | as the
cqf respondi ng perfl uorobutanesul fonic acid salts. - 13 - In a nost
particul arly Polgésterrcarbopatboatidridork copollyéstericarbemitésatn also be used according to

per fl uorobutapesul fonic acid dipethy|. diisopropyl Lum sal f i
oed ae the | B AR isafion foffFmptes e piicilteh Ry B PO b 00026575,
ar runoni um salrsmaicalitaiioosylio tei€ dihali@es F6:0H¢ 1 dudiion Dk HOMAL I BSINAGS -
Production net hods are described for exanple in WO- A 01/ 85869

. \ 01 DE 1
966 931 A or FiEDomstes aresgrelepbli e dieaid dichiansive pisenhthslip peidsteralthalionsd,
can optignal |l &ipﬁ&ay'l Bkl g0k L GO AL Bd bRd ﬁ@atﬁarens.a,td-cﬁ&éb&éﬁibaael astics
conpositions of the filnms of the filmstructure according to the

i nvention. For exanple, UV absorbers and_ conventional processing
aids, in The aromatic polyester carbonates can be both linear and branched by known

means, as described for example in DE 29 40 024 A and DE 30 07 934 A.

According to the invention one or more quaternary ammonium salts of a

perfluoroalkylsulfonic acid having the formula (T)
( 20 R-S03 NR'R"R"R™ (I)
can preferably be used as the lubricant additive, in which

R denotes perfluorinated cyclic or linear, branched or unbranched carbon chains
having 1 to 30 carbon atoms, preferably 4 to 8 carbon atoms, in the case of cyclic

radicals preferably those having 5 to 7 carbon atoms;

25 R' denotes unsubstituted or halogen-, hydroxy-, cycloalkyl- or alkyl-substituted, in
particular C; to C; alkyl- or Cs to C; cycloalkyl-substituted, cyclic or linear,
branched or unbranched carbon chains having 1 to 30 carbon atoms, preferably 3 to
10 carbon atoms, in the case of cyclic radicals preferably those having 5 to 7 carbon

atoms, particularly preferably propyl, 1-butyl, 1-pentyl, hexyl, isopropyl, isobutyl,



10particul ar rel ease agents and flow control agents, as well as, for
exanpl e, known stabilisers for polycarbonates, in particul ar heat
stabilisers, antistatics and/or optical brighteners, can be included.
Different additives or concentrations of1 additives can be present in
each filmor layer. The i ncor por ation o'f lI ubricant additives and/ or

ot her afor erre an 15t f
processes. &H ﬁﬂﬁaﬁ&%g? cé e%?g?ﬁﬂ' ]% ﬁfﬂ‘ﬁé’eﬁ 9%‘?“ bﬁ

(pol ycar bonat ax)dwctdpehﬂyh addl t| ves at tenperatures of approxi rratel y
200 to 350C in units such as internal m xers, single-screw extruders
and tw n- shaf R" @t sndoRt &acHxﬁﬁtuﬂl@&ﬁﬁ)é;ﬁn&bﬁﬂ?’ﬁbﬁot@@ﬁﬁWﬁﬁbd\& Halogg®l t

ext rusi on, mX|n ns of the polyner wth solutlons
o the aaui o1 butotl GfbelinT or alknbiiug, arecbre (et Graliomcs fo &

hal oal karges, bylieaeFEbtiGRed, GWIEVOQEW%&CWOMB%% c‘éfbbﬂ chains
subsequent evapgqration of t he” sol vent s by known neans.. The proportion

of additives h#viaghbtoilearhoaatonymprsirablnhdo thearben afoms,du theicadeiof cywlisad
limt d h
fims i a  CARERRAEDY dAE HahE 80PGRS Rt BRI nftimd ¢

pI astics conpetbik pmpybﬁ-bmné, lzﬁﬂml;ﬂﬂérexﬂai/mpmml tsohttzl, ltbl‘ﬂblﬂ}'ﬂ n@)p&ltﬂ,
.% of a W 3

C (0] rrpos ition, S gPI%(Y,E 13813?111: V e %gg(iljggylég}cgéjﬁ§ﬂ0{]’?ﬁjak?ﬂd ‘g'a@ t ives,

di meric Menzompretmécbsedhmnwaﬁelmdmsaatsmn@vhﬁﬁrl vatives, dineric
triazine derivatives, d| aryl cyanoacr yl ates. According to the

i fventi on pho ) £s_or nt ai nin abilis nd
Sg;ther conpogﬁggﬂ g@%ﬁhnggo b@m@ggcgggnc@g?ﬁgy tgﬁaéﬁ'o%e
used as - 14atoms,tpiaiefarnge¢w.sc‘5fhomwmﬁ, phosphites, di phenyl al kyl
phosphit es, phenyldiallgl phosphites tris(nonylphenyl) phosphite

tetral cis- (2, t ert.-butyl phen bi hen sphonite,

bih s- (ﬁ f di cu “;Bgi? &??@ﬁ%ﬁf&? Wﬁi‘ﬁ)“}?gﬂmg‘? B&f‘&é f@%ﬁﬁiaﬂk ‘gﬁﬂw?lavmg

phosphite arel g afGri QBB 16 10 crbSAMS, i n

tris-(2,4-di-_tert- but hse(r%yellﬂm% ost hite can partlhgfiflggﬁﬁb%?eferably
o

be used s st h‘BP‘FYISE‘F 1SqPFPPé( b Feer‘gf]eF?C@Gn%hﬁdﬁﬂh‘é AOPEHEL t op

filmof the mybidsdPoetite QREdERly driftiRean contain a coextruded layer in
addition to the outer %ayer 'n other words the top filmcan have a

single-layer or nultilayer structure. The plastics conposition of the
outer |ayer ahdKHadde ﬁqqhmlwav@pe@@ntlbéem@émﬁqg@mt Eormon-halogenated

differently CB{QPM&H&@%&Q&&%M&A’L@%QVI e(?&}l‘btﬂl%&ﬁéj F@erﬁ‘t?gtl he

i nvention, the optionally present coe ayer Can con
absorbers and¢aob0nraé¢nemaertugl@ﬂy srefanalﬂximeﬂwb ethyl prdpel, Ilblhrtylphpentyl hexyl

additiv The Qn_of Xt r ud er, can
alter na’?l vel y (gd @I M’I V{0 c?’g’?tep%%& 11??37’8 ISO Wla preferred

frImstructure having at Ieast one coextruded layer in the top film
t he 15coext r ukketiculalyeprefeand puadrearg binmopmbeises hibiiCard adtitl @8 within the

particularly rgerza%];neg & invention are:

- Perfluorooctanesulfonic acid tetrapropylammonium salt,
- Perfluorobutanesulfonic acid tetrapropylammonium salt,
25 - Perfluorooctanesulfonic acid tetrabutylammonium salt,
- Perfluorobutanesulfonic acid tetrabutylammonium salt,
- Perfluorooctanesulfonic acid tetrapentylammonium salt,
- Perfluorobutanesulfonic acid tetrapentylammonium salt,

- Perfluorooctanesuifonic acid tetrahexylammonium salt,



bet ween 20 and 50 pmthick. The filnms according to the invention can
be produced by extrusion or can also be cast fromsolutions in the
formof cast filnms. For the purposes of extrusion, polycarbonate
pell ets can be supplied to an extruder 20 and nelted in the
plasticising systemof the extruder. Theldi astic nelt can then be
pushed t hrough_a slot die d nmoyl ded in that way. The pol yner
compound can bge@e{oégﬁng Bmf’ﬁ%‘g PlpmmepiNm$alape in the nip of a
pol i shing cal e&d}g{?ea%d its shape fixed by alternate cooling on

pol i shi ng r ol F$eANETPHtBsAs ane agid frimethylmgprablapmanies salvi ng a hi gh
melt viscosity_c conventjonally be processed at nelt 25tenperatures
of 260 to 320cFerfiyarosgtancsyifonie acip dimatiyil disopropylraupamiwe sadh. si ng
cylinder and the die tenperatures are adjusted accordingly. Through
the use of onePsHlupPetansraifonie pcid rpgthyd apapentylprerpeniamisatinel t adapt er s
ahead of the slot die, polycarbonate nelts of differing conposition
can be super pofedlupreby onifi peifl Himedly] dineepentydbammpninm salbs di scl osed
for exanple in_EP-A 0 110 221 and 30EP-AO0 110238. - 15 - The

t hi ckness of tRerflugipprtanasulienic pgid dimethyp dingepentyildmmeomiumiselt,f i | m
structure according to the invention can preferably be 50 gmto 1000
gm particul arNyMpgléi"@hpa:mymlgmpgtﬂa@@bgm sfgnatest particularly
preferably 100 gmto 700 gm The thickness of the outer |ayer, in

ot her words t hd-Ethyldripoagiamgnanhun perflserobutylrsulfamedd,or di f fuser film
whi ch contains the lubricant additive, is preferably between 1 gin
ar(d 150 gm byTeiraptenyéameaoiunpetfinoddotybsnlfopates i cul arly preferably 10
gmto 75 The thickness of the layer or |ayers of the optical part
of the rf ti | apénectbytdiisepropylammonibingierfnoefbatyhbilforetent ai ns no

| ubricant additive, is preferably between 20 gm and 10600 gm The
mul til ayer optNedethyl trimiylamreniym peifloedoétyosilfbhaet her nopl astic fil s
of the outer layer by |lam nation or extrusion |lamnation with an
optical base fCyeiphexpldiatidmpthglawimdnivan perfltoroagtelrsubfmatejdat e accor di ng
to patent specification US 5,783,28 or |aid-open patent applications
WD 97/ 32726 anGysNheggltdashylamproaiven pdrflyoraddtyl salfdfatel ti | ayer of
napht hal ene di carboxylic acid and terephthalic acid polyester. These
mul tilayer opii - T . . e n be..l ai.d on top of a
prismfilm f%‘%&gélgéﬁ@é&%ﬁ%%&%ggﬁﬁ%%e %&lx—zfne{‘ %O?egrqﬁw".'ﬁlglﬁ il m
struct urlé accansionigut salts, e othayeoids erixtuten canldisé boused @s fdeidart pdditieds.
properties, such filmstructures according to the invention al so

201 Pms are mopenoieRRERHEaRREh G RlonRRL B Giegh fom e

out st andi ng r gsupstangdsiig scratches and danage. The present invention
ano provi des a backlight unit for a liquid crystal screen containing
the nul til ayeperfipirbcainehilfonic fidtefrapropygirimeiiumaesitaccording to the

i nvention as descri bed above. 25The invention al so provides the use
of the multil petfiorogdtareadlfdnid 468 @fsbutyliinonium salt,

20 perfluorooctanesulfonic acid tetrapentylammonium salt,
perfluorooctanesulfonic acid tetrahexylammonium salt,
perfluorcoctanesulfonic acid dimethyl diisopropylammonium salt, and

cyclohexyltrimethylammonium perfluorooctyl sulfonate, as well as the

corresponding perfluorobutanesulfonic acid salts.



structures according to the invention as liquid crystal screens. The
exanpl es below are intended to illustrate the invention w thout,
however, limting its scope. - 16 - Al the references described
above are incorporated by reference in their entireties for all
useful purposes. Wiile there is shown and described certain specific

structures enbodyi ng the. . inventio 1t.wll_ be.manifest to those

skilled in t@gﬁos c%ﬂi%%“ﬁ%ﬂ?‘?ngﬁﬁt 8%@35rﬁ’ﬁﬂtl?”earrangenent s of
the parts may pbglushbetanesutionit acig dahdthy) diiddpeiPyldiensithhishlt RRMeBHARE Of
t he underlyi n?ui nventive concept and that the same is not |limted to

the particul afiFispHad¢EVei n shown and described. EXAMPLES Exanpl e 1
10Pr oduction of a potycarbonate |ubricant additive nasterbatch The

| ubri cant addpéifercalkyRalolc b6l8 aingiohiunyGilis Re QbR Rr b BeGyréduced by
conventional tw n- s&{eew conpoundi ng_extruder at conventi onal
processi Mg teiﬁ%@?’%@ﬁ ds. Pepduglign methedsps doscrified SorxeapBan &/ 04 01/85869,

mast er bat ch hyd Nesgd 98 £ g} NeWshggg@nposi tion was produced:. 15 .
Mal cr ol on 2600 000000 pol ycarbonate from Bayer Material Sci ence AG in

a proportion of 98 wt.% Diisopropyl dinethylamoni um perfl uorobutane

sul fonate as Adgioadcpesatiprahitelymenadiityien prsraptionallyfbednglpdeoacexdinptee 2
produce t he f HIoa eaas Fia: BlGlcs cbhdUdTLEHE 3L Ofthe Al il URSHHAS
mm di anet er ( B)thainyentidoe Rt dxampled UVxabByrbirh endsaomeentivasl pooessitg zids) i
. 10 particular release agents and flow control agents, as well as, for example, known
( stabilisers for polycarbonates, in particular heat stabilisers, antistatics and/or optical
brighteners, can be included. Different additives or concentrations of additives can

be present in each film or layer.

‘The incorporation of [ubricant additives and/or other aforementioned additives can
15 take place by means of known processes. It can take place for example by mixing

polymer pellets (polycarbonate) with the additives at temperatures of approximately

200 to 350°C in units such as internal mixers, single-screw extruders and twin-shaft

extruders, for example by melt compounding or melt extrusion, or by mixing the

solutions of the polymer with solutions of the additives in suitable organic solvents
20 such as CHzCly, haloalkanes, haloaromatics, chlorobenzene and xylenes, with

( _ subsequent evaporation of the solvents by known means.

The proportion of additives in the plastics compositions can be varied within broad

limits and is governed by the corresponding desired properties of the films.

In a further preferred embodiment of the invention the plastics composition of the
25 outer layer can contain 0.01 to 0.5 wt.% of a UV absorber, relative to the total

amount of plastics composition, selected from the classes of benzotriazole

derivatives, dimeric benzotriazole derivatives, triazine derivatives, dimeric triazine

derivatives, diaryl cyanoacrylates.

According to the invention phosphines, phosphites or Si-containing stabilisers and

30 other compounds described in EP-A 0 500 496, for example, can be used as



25- An extrusion slot die of wdth 1500 ram - 17 - - A three-rol
pol i shing cal ender having a horizontal roll configuration, the third
Foll being able to be tilted +/- 45 relative to the horizontal; - A
roll er conveyor; - A device for the tmoAﬁgfed appl i cation of
protective film 5- A take-off unit; ndi ng station. The

foll ow ng proce ar, ters C T e of
mai n extruder ® ;@aé% r@@ﬂ@%@ﬁﬁ?u&@ WI%ZQHSB%‘&S Igﬁngédlﬁhq
Tenper at ure ophephiEaheRtoBABRenY]) phbphite mt(gmedlqértm@%zﬂhenﬁﬁ@@ + -
5C Speed of rrgl n extruder 45 rpm Speed of coextruder CE)
iphenylene diphosphonite, bis- 4 dlcumylphenyl)pentaerythrltol iphosphite and
triaryl phosphite are cited by way of example. Triphenyl phosphine and tris-(2,4-di-

5 tert-butylphenyl) phosphite can particularly preferably be used as stabilisers.

In a further preferred embodiment the top film of the multilayer optical film can
contain a coextruded layer in addition to the outer layer. In other words the top film
can have a single-layer or multilayer structure. The plastics composition of the outer
layer and the coextruded layer can be identically or differently composed. According
10 to a variant according to the invention, the optionally present coextruded layer can
C contain UV absorbers and/or release agents in addition to the lubricant additive. The
plastics composition of the coextruded layer can alternatively also be free from

[ubricant additive.

In a preferred film structure having at least one coextruded layer in the top film the
15 coextruded layer can preferably be between 10 and 100 pm, particularly preferably
between 20 and 50 pm thick.

The films according to the invention can be produced by extrusion or can also be

cast from solutions in the form of cast films.

For the purposes of extrusion, polycarbonate pellets can be supplied to an extruder
( 20 and melted in the plasticising system of the extruder. The plastic melt can then be

pushed through a slot die and moulded in that way. The polymer compound can be

moulded into the desired final shape in the nip of a polishing calender and its shape

fixed by alternate cooling on polishing rolls and in ambient air.

Polycarbonates having a high melt viscosity can conventionally be processed at melt
25 temperatures of 260 to 320°C. The cylinder temperatures of the plasticising cylinder
and the die temperatures are adjusted accordingly.

Through the use of one or more ancillary extruders and suitable melt adapters ahead

of the slot die, polycarbonate melts of differing composition can be superposed to

create multilayer sheets or films, as disclosed for example in EP-A 0 110 221 and
30 EP-A 0 110 238.



Tenperature of rubber roll 1 24C Tenperature of roll 2 72C
Tenperature of roll 3 131C Take-off speed 21.5 mimn 10A conpound
(pellets) having the follow ng conposition was m xed: - Ml crolon
3018 550115 pol ycarbonate from Bayer Materi al Science AGin a
proportion of 80.0 wt.%- Lubricant addi}ive nasterbatch according to

Exanple 1 in ro ort| of 2 . %0 15The pol ymer. pellets were
supplied to tﬁ@g 3&00819?%@ Yyeriertical film ipithe il Hruc iR 2509 BIE o

the material tmlsm%m daﬂ p&é}&aaylbwd%{ t%qro@uvtlﬂl ?aa&é@w Bresbd A AT
the extruder. The material nelt was sup he pol’i'shing

cal ender, \Ahow(}ommgn@@pétm@wb&ym@f@rh@yﬂa@m@r@ﬂ@@ gmspecified in
Table |. The final shaping and cooling of the filmtook place on the

pol i shing cal epdghickheRBR e Iaty@f oth@! Welis théfl]:fg‘éf(fagl the Mﬁﬁﬁﬁg . m

- roll and a steel roll were used to texture t sur
The rubbér rokd/grgliffusenp fitmywwhielkecantpinsfthe hbgieant adslitives ISdereﬂabls’é:dtwmn s

foughness of FRAeR P, HPERIGAIE Y MU AR RO HEGeBoB0 i
take-of f unitumA PE protective filmcan then be applied to both
5sides and the filmcan be wound up. The protective film can

subsequently one, side.and it . ¢C nat e
the base f11 miro PR Sguiedie Peadoet o 8 Setal GRlhedfe rUDR! Fier il o
used in the pohichhpieferablyicontaind na lmkaﬁﬁaddiﬁv@ﬁ@réﬂei‘ammwmm pm and

t hi ckness, of 13 m and a textured surface on both sides was
pr(c')duce 10 #fe 3 Production of an outer layer film

The multilayer optical film can be produced from the thermoplastic films of the

outer layer by lamination or extrusion lamination with an optical base film, for

example with a multilayer extrudate according to patent specification US 5,783,28

or laid-open patent applications WO 97/32726 and WO 96/19347, preferably with a
15 multilayer of naphthalene dicarboxylic acid and terephthalic acid polyester.

These multilayer optical films can then subsequently be laid on top of a prism film,
for example a known commercial BEF, to form the film structure according to the
invention. In addition to good optical properties, such film structures according to
the invention also exhibit particularly good quality and optical performance. The

( 20 films are moreover characterised by good processability and outstanding resistance

to scratches and damage.

The present invention also provides a backlight unit for a liquid crystal screen
containing the multilayer optical films and film structures according to the invention

as described above.

25 The invention also provides the use of the multilayer optical films and film

structures according to the invention as liquid crystal screens.

The examples below are intended to illustrate the invention without, however,

limiting its scope.



A conpound having the foll ow ng conposition was m xed: - Ml crol on
pol ycar bonat e 3108 550115 from Bayer Material Science AGin a
proportion of 80.0 wt.% 15- Lubricant additive masterbatch according
to Exanple 1 in a proportion of 20.0 w.% A textured steel roll and
a rubber roll were used in the polishi n'gIGLrnit and a filmhaving a

t hi ckness of m.and a.textured surface on hoth_sides was ., .
produced. St eél?fﬁagfff‘?rﬁlﬁfﬁ%pesé PYfRATE BicPpe YIREFRCS Ighels eiretis

texturing, sugdallh@éful &s.20f i I ms according to the invention the
first side was enbossed by the rubber roll and the second side by the

steel roll, suych that. they haye differing roughness val ues (see Table
2). Exanple 4%&1{;%’{8505?‘8%@n‘ilgesi’wdicﬁ%%’éﬂeﬁ&%:smcmes embodyingthp| e f or

conpar i son Wi jfyefiREE be nﬁaﬁesﬁto&h&@mwﬁldﬂéxéé Gkt %}Ng)&@ﬁ-lfoﬁiﬂc%xﬁg

conposition without lubricant additive was m xed: - rolon

pol ycar bénat eaBHgaraEements pf BmpEasmey hManeds witioet depaging@dmnthg spirit and

proportion of S 2 Il r.ubber
roll were use%?%ogﬁ\éﬂ%%%}% lr%gengﬁﬁ&gﬁgqggﬁaf%gﬁée‘% fr%él ogﬁﬂﬂ?c@frﬁ%@s of
130 um and a paticwagdmssbdreio ehom ddidesgibeds was produced. Exanple 5
Production of a nmultilayer optical film5An outer layer film
according to the invention from Exa 5(?1\%}‘ | am nated onto both
sides of a multilayer base filmconsisting ot naphthal ene

di carboxylic acid and terephthalic acid polyester. Prismfilns used:
Prismfilm1: Eso®mfel||| T 90/50: commercial brightness enhancenent
fiQ'mfromthe Vilcuiti(r) product range from 3M

10 Production of a polycarbonate lubricant additive masterbatch

The lubricant additive compound (pellets) was produced using a conventional twin-
screw compounding extruder at conventional processing temperatures for
polycarbonates of 250 to 330°C.

A masterbatch having the following composition was produced:

15 e Makrolon 2600 000000 polycarbonate from Bayer MaterialScience AG in a
proportion of 98 wt.%

» Diisopropyl dimethylammonium perfluorobutane sulfonate as a colourless

( powder in a proportion of 2 wt.%.
Example 2
20 Production of an outer layer film

Film extrusion:
The unit used to produce the film comprises:

- A main extruder having a screw of 105 mm diameter (D) and a length of 41 x D;

the screw has a vent zone;

25 - An extrusion slot die of width 1500 mm;



Prismfilm2: BEF Il T 90/50: commercial brightness enhancement film
fromthe Vikuiti(r) product range from 3M 15The foll owi ng prior art
films were used as further conparative sanples for the outer |ayer
films and nultilayer optical filns accordl ng to the invention:
Conparative sanpl e 1 DBEF D 400: conmertci’al dual bri ght ness
enhancement fil from3M The film

consists of a~ 85%8&%@5# H‘itletrglﬁ%lﬂg éggrgq%tn ’é’nlggéiﬁglé'ﬁ“@s the thipdyrolf

nul tilayer f!bah%am&l&ebm&dlﬁ- 49°elRtieABIRMtokienaat; f i | m set of a
backl i ght unit the DBEF D400 filmis positioned on the aforementioned

prismfilns (Bhhplidr Bhivedor;Conparative sanple 2 Mal cr of ol DE
1-4, 125 um conmerci al poI ycarbonate fil mfrom Bayer

25Mat eri al Sci enc&v,e@forlﬁémﬁ@e@@méﬁon %fé}oﬁb% fipel y textured.
Conparative sanple 3 - 20 - Ml Crof ol . 125°Jim comerci al

pol ycar banat e. hithya.§¢¢ gmy,Bayer Materi al Sci ence AG 6th side (second
steel roll side) matt textured; 2114 side (first rubber roll side)
finely texturegd.yifaRhSadon. Roughness measur enents 5The roughness was
determned in accordance with |1SO 4288. Measured film R3z First side

R3z Second si e following process parameters were chosen:

Table 1;

Temperature of main extruder

275°C +f- 5°C

Temperature of coextruder

260°C +/- 5°C

Temperature of crosshead

285°C +/- 5°C

Temperature of nozzle

300°C +/- 5°C

Speed of main extruder 45 rpm
Speed of coextruder 12 rpm
Temperature of rubber roll 1 24°C
Temperature of roll 2 72°C
Temperature of roll 3 131°C
Take-off speed 21.5 m/min

A compound (pellets) having the following composition was mixed:

- Makrolon 3018 550115 polycarbonate from Bayer MaterialScience AGina

proportion of §0.0 wt.%

- Lubricant additive masterbatch according to Example 1 in a proportion of

20.0 wt.%.

15 The polymer pellets were supplied to the feed hopper of the extruder. Melting and
conveying of the material took place in the cylinder/screw plasticising system of the
extruder. The material melt was supplied to the polishing calender, whose rolls were
heated to the temperature specified in Table 1. The final shaping and cooling of the
film took place on the polishing calender (comprising three rolls). A textured rubber



Conparative sanple 1 (DBEF) Not according to the invention 9.51 9.51
Conparative sanple 2 Not according to the invention <1 6.6 R3z
First side (rubber roll) R3z Second side (steel roll) Conparative
sanple 3 Not according to the invention 7.7 15.3 Exanple 2 According
to the invention 7.9 8.6 - 18-

roll and a steel roll were used to texture the surface of the film. The rubber roll used

to texture the film surface is disclosed in US 4,368,240 by Nauta Roll Corporation.

Texturing produces a particular roughness of the film surface. The film was then

conveyed through a take-off unit. A PE protective film can then be applied to both
5 sides and the film can be wound up. The protective film can subsequently be

removed from one side and it can be laminated onto the base film.

A textured steel roll and a textured rubber roll were used in the polishing unit and a
polycarbonate film having a thickness of 130 pm and a textured surface on both

sides was produced.
( 10 Example 3
Production of an outer layer film

A compound having the following composition was mixed:

- Makrolon polycarbonate 3108 550115 from Bayer MaterialScience AGin a
proportion of 80.0 wt.%

15 - Lubricant additive masterbatch according to Example 1 in a proportion of
20.0 wt.%.

A textured stee] roll and a rubber roll were used in the polishing unit and a film

having a thickness of 130 um and a textured surface on both sides was produced.

Stee] and rubber embossing rolls were therefore used for texturing, such that in the

20 films according to the invention the first side was embossed by the rubber roll and
the second side by the steel roll, such that they have differing roughness values (see
Table 2).

Example 4 (not according to the invention):

As a sample for comparison with Examples 2 and 3 a compound having the

25 following composition without lubricant additive was mixed:

- Makrolon polycarbonate 3108 550115 from Bayer MaterialScience AG ina
proportion of 100.0 wt.%.



Exanpl e 3 According to the invention 6.7 8.7 Exanple 4 Not according
to the invention 6.2 9.5 Exanple 5 According to the invention 7.9 8.6
Beterm ning the coefficients of friction: The coefficient of sliding
friction was determ ned in accordance w ASTM D 1894-06. The

surfaces of the first side (see Table 2 &above) of the filnms were used

10i n each caseg., - 21- ndi tions:. Masuring,tepperature: .23C Friction
bl ock 50 nun %texmvéis’tg mgfamflgf@{b%ﬁ’ 3735%%&56‘2 Pﬁﬁl G AEA 2 BRPdt h:
60 nm Lengt h: h2@flz ahickness of 130 pm and a textured surface on both sides was produced.

Example 5
Production of a multilayer optical film

5 An outer layer film according to the invention from Example 2 was laminated onto
both sides of a multilayer base film consisting of naphthalene dicarboxylic acid and

terephthalic acid polyester.
Prism films used:

C Prism film 1:
10 BEF III T 90/50: commercial brightness enhancement film from the Vikuiti®
product range from 3M
Prism film 2:
BEF II T 90/50: commercial brightness enhancement film from the Vikuiti® product
range from 3M

15 The following prior art films were used as further comparative samples for the outer

layer films and multilayer optical films according to the invention:
Comparative sample 1

DBEF D 400: commercial dual brightness enhancement film from the Vikuiti®
product range from 3M. The film consists of a polycarbonate film textured on the

20 outer side and a multilayer film in the middle. In a conventional film set of a
backlight unit the DBEF D400 film is positioned on the aforementioned prism films
(BEF) 1 or 2.

Comparative sample 2

Makrofol DE 1-4, 125 pm: commercial polycarbonate film from Bayer
25 MaterialScience AG; 1% side smooth; 4" side finely textured.

" Comparative sample 3



Filmand side (see Table 2) Prismfilm1 (friction partner)
Coefficient of sliding friction Conparative sanple 1 (DBEF) First

side BEF |11
side BEF |11
side BEF 111
side BEF 111
Prismfilm1l

10

T 90/ 50 Parall el
T 90/50 Parall el
T 90/ 50 Parall el

&%?é??%ﬁ%[@élrl%ﬁb & riefséﬂﬁ polycarbonate fi

to prism

44

to prism?
structure

to prismstructure 0.30 Exanple 3 First
ucture 0.25 Exanple 4 First
ucture 0.28 Exanple 5 First

; %4011"1: bayer

| m and si de

MaterialScience AG; 6™ side (second steel roll side) matt textured; 2™ side (first
rubber roll side) finely textured.

Table 2: Roughness measurements

The roughness was determined in accordance with ISO 4288.

Measured film R3z R3z
First side Second side
Comparative Not according to 9.51 9.51
sample 1 (OBEF) | the invention
Comparative Not according to <1 6.6
sample 2 the invention
R3z R3z
First side (rubber | Second side (steel
roll) roll)
Comparative Not according to 7.7 15.3
sample 3 the invention
Example 2 According to the 7.9 8.6
invention
Example 3 According to the 6.7 8.7
invention
Example 4 Not according to 6.2 9.5
the invention
Example 5 According to the 7.9 8.6
invention

Determining the coefficients of friction:

The coefficient of sliding friction was determined in accordance with ASTM
D 1894-06. The surfaces of the first side (see Table 2 above) of the films were used

in each case.




Coefficient of sliding friction Conparative sanple 1 (DBEF) First
side BEF Il T 90/50 Transverse to prismstructure 0.32 Exanple 3
First side BEF Il T 90/50 Transverse to prismstructure 0.30 Exanple
4 First side REF Il T 90/50 Transverse to prismstructure 0.33
Example 5 First side REF 111 T 90/50 Trahsverse to prismstructure

0.29 - 22 -
part ner)

I(—:Jolm,and side (see Table 2) Prismfilm2 (friction

nditions:

Measuring temperature: 23°C

Friction block 50 mm

Weight of friction block 2022 g

5 Specimens  Width: 60 mm
Length: 200 mm
Film and side (see Prism film 1 (friction Coefficient of sliding
Table 2) partner) friction
Comparative sample 1 BEF IIT T 90/50 0.30
(DBEF) Parallel to prism structure
( First side

Example 3 BEF III T 90/50 0.25
First side Parallel to prism structure
Example 4 BEF III T 90/50 0.28
First side Parallel to prism structure
Example 5 BEF HI T 90/50 0.24
First side Parallel to prism structure
Film and side Prism film 1 (friction Coefficient of sliding

partner) friction
Comparative sample ] BEF II1 T 90/50 0.32
(DBEF) Transverse to prism

{ First side structure

Example 3 BEF III T 90/50 0.30
First side Transverse to prism

structure
Example 4 BEF IIL T 90/50 0.33
First side Transverse to prism

structure
Example 5 BEF IIT T 90/50 0.29
First side Transverse fo prism

structure




Coefficient of sliding friction Conparative sanple 2 (DBEF) First
side 13EF Il T 90150 Parallel to prismstructure 0.31 Conparative
sanple 3 First side BEF Il T 90/50 Parallel to prismstructure 0.34
Exanple 2 First side REF Il T 90/50 Para%ﬁnel to prismstructure 0.25
Filmand side Prismfilm2 (friction parther) Coefficient of sliding
friction Conparative sanple 2 (DBEF) First side REF Il T 90/50
Transverse to prismstructure

Film and side (see Prism film 2 (friction Coefficient of sliding

Table 2) partner) friction

Comparative sample 2 BEF II T 90/50 0.31

(DBEF) | Parallel to prism structure

First side

Comparative sample 3 BEF II T 90/50 0.34

First side Parallel to prism structure

Example 2 BEF II T 90/50 0.25

(. First side Parallel to prism structure

Film and side Prism film 2 (friction Coefficient of sliding
partner) friction

Comparative sample 2 BEF I T 90/50 0.34

(DBEF) Transverse to prism

First side structure

Comparative sample 3 BEF II T 90/50 0.38

First side Transverse to prism
structure

Example 2 BEF II T 90/50 0.30

( First side Transverse to prism
structure
5 In summary, optical film structures are produced according to the invention which

exhibit improved properties and are particularly suitable for use in liquid crystal flat

screens.



0.34 Conparative sanple 3 First side BEF Il T 90/50 Transverse to
prismstructure 0.38 Exanple 2 First side BEF Il T 90/50 Transverse
to prismstructure 0.30 5In sumary, optical filmstructures are
produced according to the invention whi ﬁfﬁ exhi bit inproved properties
.and are particularly suitable for use iMliquid crystal flat screens.

- 23 - CLAIMS 1. Afilmstructure co | at least one prismfilm
and/ O diffuser filmand a wltilayer film wherein said
mul tilayer optical filmconprises at |east one top filmhaving an
outer |ayer whi ch Adilo stmciedcdmpnaingat least dnaprismh Bhs tinddoradiffoses fiint adda

and/or diffuser fil nd is. ared froma astics ¢ osi tion
conprising a trans%t@?ﬁﬂf’ﬂé‘%ﬁ%ﬁ fet %ﬁf“&&%ﬁ%ﬂ 1¢ MPEETSEF y
amoni um sal t of alep@ohé toprflal Hevlnguhbort Byaciidclas dirdbied eantdsagidizt | ve,

wherein said outer_ |ayer has ft Itsas({, one coeffjcient of sliding
frictionZf |ess tl§8Hiope o &lmand/er ¢iffusspfitn agd ¥ @rapared Aoy plashcs i | m

and/or 10di ffuser EihyBsiRaSHmBAsih aﬁaﬁgmriﬁ&m%fggﬁfﬁﬁ% Baétgﬁél-oﬁ,

¢
with a roughness R3z 'of greater than 5 gm neasu I n accordance with
| SO 4288. 2. The f{yarsary gampnamssalicifaipmtiuoroatkytselfonic a¢id anlubtieatt one

prismfilmhas a pgj S | el .l | er
optical filmand t%}dg%omuef %’%&fg%l;%lr% OOF&S‘%%@%SN%&\Q%&g@%?&g%?%aofa*ﬁgm has
a coefficient of sfriclomgfess thad @RO odativStd edbattidzatomerprismufdin 4nd/o. 25
paral lel.st0 said ptismstructure.of said at.le rismfilmand
et 1110 ant of SPFRMR R AR et Gined buh ERENMaF Faids Wi o 50
tr(ansversel y to satotighlesSRISHT gredterteancf uis dedsidéd ineRedrdARe wthiIS04bgg. m
measured in each case in accordance with ASTM D 1894-06, with a

roughness R322.0f gfl?caftﬂ%{ stltub: ne gf cgarpm( 1?%\,’%6;31[}1 s%fdca? [igagtno%% p\ll'\{is;[nrhlrln%gs 22 88).
prism structure oriented towards said multilayer optical film and the outer
layer of said multilayer optical film has a coefficient of sliding friction of

15 less than or equal to 0.25 parallel to said prism structure of said at least one
prism film and a coefficient of sliding friction of of less than or equal to 0.30
transversely to said prism structure of said at least one prism film, measured
in each case in accordance with ASTM D 1894-06, with a roughness R3z of

greater than 5 pm (R3z in accordance with ISO 4288).

20 3. The film structure of claim 1, wherein said multilayer optical film comprises
{ . an optical base film comprising a multilayer consisting of naphthalene

dicarboxylic acid and/or terephthalic acid polyester.

4. The film structure of claim 1, wherein said plastics composition contains
from 96 to 99.89 weight % of a transparent thermoplastic and from 0.001 to
25 4.0 weight % of quaternary ammonium salts of perfluoroalkylsulfonic acids
as lubricant additive, wherein the total wéight % of these components equals
100 weight %.

5. The film structure of claim 1, wherein said transparent thermoplastic is
selected from the group consisting of polyacrylates, polymethacrylates,
30 cycloolefin copolymers, polysulfones, polystyrenes, poly-alpha-methyl



203. The film structure of claim1, wherein said nmultilayer optical

filmconprises an optical base filmconprising a nultilayer

consi sting of naphthal ene di carboxylic acid and/or terephthalic acid

polyester. 4. The filmstructure of claim1l, wherein said plastics

conposition contains from96 to 99.89 wefght % of a transparent

t hermopl astic and from0.001 to 25 4.0 weight % of quaternar

anmoni um sal ts of f)tg?efl%88@85“?5%1’?310?@%3&35&8‘? H“sargﬁ’aﬁeﬂ’ﬁﬁie tﬁﬂ? C¥ddi ti ve,

wherein the total yslygdiboreffolicheisBexDRBORE cHclSiptahssdidfBoRitg) Rhd %

5. The filmstructure of claim1l, wherein said transparent

thermopl astic is sBPlEeaRMaRf gt he group consisting of polyacryl ates,

pol ynet hacryl ates, 30cycl ool efin copol yners, polysul fones,

pol ystyrenes, gpol yThd AlhastiRuBY bf clainPf wheret e} @fore BB IGESone

pol ycar bonat es, pol ycar bonat e/ pol yester bl ends, L

pol ycar bonat e/ pol yeyasradE aymansiy st anpefugrpalieriralfamie 4¢id dsafi farmenla @hd

pol ycarbonate/ PBT. 6. The filmstructure of claim1l, wherein one or

nmore of said at |east one 5quat er RarQs MRBORI RimBal t of a

perfluoroal kyl sul fonic acid is of formula (1) RSO3 NRR'R'R"" (1) is

used as the I ubri ciavsedasdhe lubacanhpdditéyenwheredver f | uori nat ed cyclic or

| i near, branched or unbranched carbon chains having 1 to 30 carbon

atoms; 10R i s unsuBsti tiapedueringied eyghieor lingpi brsughed o ynbrawghkre tarboror

al kyl - substituted, cycld | or unbranched carbon
y Y Cltla s‘i’lﬁwk‘%?rg?é% %%‘6@%&1@9 1

chains having 1 to 30 carbon a and R'" 15are,

i fdependgnt of each: ot ' |he a r _unpr.anched
car bon gh%gi ns havi%g I{}gq’lg%l%gtar%gﬁpg%%#@ ’%B‘E’ﬁ"giaﬁf@"e“g‘dgs{’ﬁmﬁled W th
hal ogen, hydroxy, cycl cabitithted,ayclid drylinear, Branchiee of ibmurhedicirbonechains
claim1, wherein said a%{ lealstt 3@ne gua{?er nary ammoni um salt of a
per f I uor oal kyl sul f oni ¢ %38 18 30 &ADEP 895H; om t he group 20consi sti ng
of : perfl uorooct anﬁl fonic acid tetrapropyl anunoni um salt,

per fl uor obut anesul ic acid tetrapropyl amoni um sal t,

perfl uor ooct anesul ]%\,pﬂi,,p LA tetrabutyl anmoni um sal t,

per fi uor obut anesul T-ony ¢ d tetrabutyl ammonium salt, 25

perfl uoroct anesul fonic aci d tetrapentyl ammonj.una,salt,
Per {1 orSbut anesul f oni craaR FPELEREEHH PaTRH Biaca blanched o
per f 1 uorooct anesul f oni cundgdnehddeiafiR K N¥heFARN 8B0%a#tbn atoms optionally

per fi uorobut anesul fonic acid tetrahexyl anmonium salt,
substituted with halogen, hydroxy, cycloalkyl, or alkyl.

7. The film structure of claim 1, wherein said at least one quaternary
ammonium salt of a perfluoroalkylsulfonic acid is selected from the group

20 consisting of*
perfluorooctanesulfonic acid tetrapropylammonium salt,
perfluorobutanesulfonic acid tetrapropylammonium salt,
perfluorooctanesulfonic acid tetrabutylammonium salt,
perfluorobutanesulfonic acid tetrabutylammonium salt,

25 perfluoreoctanesulfonic acid tetrapentylammonium salt,
perfluorobutanesulfonic acid tetrapentylammonium salt,
perfluorooctanesulfonic acid tetrahexylammonium salt,

perfluorobutanesulfonic acid tetrahexylammonium salt,



- 25 - perfluorqbutanesul fonic acid trinmethyl neopentylamoni um salt,
per f |1 uor ooct anesul foni ¢ aci d di met hyl diisopropyl anmoni um salt,

per fl uorooctanesul fonic acid trinmethyl neopentylanmoniurn salt,

per fl uor obut anesul foni ¢ acid di net hyl di iopentylannoniun1salt,

Sper fluorooct anesul foni ¢ aci d di net hyl df*heopentyl ammoni um salt,

N-net hyl tripropyl ni um perfl uorgbut vl. sul fonate, N-.ethyl
tripropyl anunoni unﬁ%rer? 055?’%533 ?}Tlc &4 #H%%IPYZ,M?peeP ?R}Flgﬁglﬁoni um
per fl uorobutyl sulfonpate, di hyl dii.sopropyl arnmpni um

per fl uorobutyl sul Pgﬁ@?@,bct ‘fﬁ%“li ?W%f@ffﬁgm%ﬂ’m%‘éﬂw%r ooct yl
sul fonate, cycl ohexyl.di et hyl hyl a ni um. per fl uor ooct.yl | f onat e,
?_nfl cy;:l oh;axyl t r} nﬁ?@?@ﬁ?qﬁﬁ%‘?#%%ﬁ ;(‘)e[ ?’(l)l ?‘iple?%' %%‘?.SEIES. The
ilmstructure of ¢laim erei.n sai east one quaternary
ammoni um sal t of apgﬁ}lﬂﬂé{g%ﬂgp{{wggqlggmeghyéginaoqegty OG5

15di et hyJ ar nnmoni um perfl uorobutyl sul.fonate. 9. The filmstructure
of claim?, wherei Her@é{?rﬂoﬁﬁ‘?ets}% geid dinge iSWF?WWg?Iﬁoﬁlﬂpéﬁlﬁess of
from50 pmto 1000, gm_10., The filmstrugcture of ¢claim1l, wherein
sai d said outer Iavgé‘PetB%]%‘BWBqunF%B?rﬁB?be‘%lls fopats.nas a thi ckness
of from1l pmto 150 2011. The fjlmstructure of claim1l, wherein
said said top fil nNcowptiRerylapmoping pegiorelyiyl sulfpnats | ayer in
addition to said outer Ielyer. 12. The filmstructure of claim 11,

wherei n sai d coext APy apmonyurspestlygrpbutysuldonste, f r om 10 gmto 100

m 13. A backli ght, uni or aliquid crystal screen conmprising the
]9 i(fm structure 0]9 Q]g@rt]y:l ﬁ{iq)_propylarrﬂmonium pgrﬂuorobutyl sulfonate,rrp g

10 N-methy] tributylammonium perfluorooctyl sulfonate,

T

cyclohexyldiethylmethylammonium perfluorooctyl sulfonate, and

cyclohexyltrimethylammonium perfluorooctyl sulfonate,

8. The film structure of claim 1, wherein said at least one quaternary
ammonium salt of a perfluoroalkylsulfonic acid is diisopropyl

15 dimethylammonium perfluorobutyl sulfonate.

9. The film structure of claim 1, wherein said multilayer optical film has a
thickness of from 50 pm to 1000 pm.

(-- 10.  The film structure of claim 1, wherein said said outer layer of said multilayer
optical film has a thickness of from 1 pm to 150 pm.

20 11.  The film structure of claim 1, wherein said said top film comprises at least

one coextruded layer in addition to said outer layer,

12, The film structure of claim 11, wherein said coextruded layer has a thickness
of from 10 pm to 100 um,

13. A backlight unit for a liquid crystal screen comprising the film structure of
25 claim 1.

14.  An optical film set for a flat screen comprising the film structure of claim 1.



