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»1ae - Antireflection filter for display apparatus Fi

the Invention This invention relates to an antireflection filter for
“a display apparatus which filter has excellent stain resistance, scratch
resi stance and processing resistance. The filter is also used as a front
surface for CRT. Prior Art en an object is watched througtra
transparent material, strong reflected I'ight or clear reflected imge is
troubl esone. For exanple, a rgdhecirdcobi®AsI.Cavkegmohost or flare appears
in the eyegl ass | enses, which gives disconfort to our eyes. A reflected
light on a glass surface also causes the problemthat owng to the |ight,
the reflection inia lodakidwd g§ass HRAAES coMEL6BE, sensors and valve

2 The re%le%tion has so_far qifn %ifvented bétcoverinqﬂg sugs%rate
with a subst 3FCEH8IPng 3T ef FTVIFV TN di PPEFERt  F1¥m t1 o 'PhE
substrat® bysthectareumfgepbsrt epample} he |suWeseaephoducthonhé&raleove A

met hod, it | ' t Chet hi gk ubst ance
covering theﬁgéggggggg ?ﬁcgggggr&?%égg?gﬁggghéfh?ﬁﬁ%s%ﬁaﬂ§?€2§%%€??vgé
effects. Forthakaddl @nyi Paxt @fovirihaedriPReREn RO 21l h&RE nFRam
reflective i Rdexto BbeOtAN SEOIfly R ARadE ARBNbSS iV Hertdd Qlittrbaut
when the optical .fil mthickness of a substance having a_refractive index

| oner than t hEYOGVeS sEENFLYS s YO UG d PBeFRYERB5 N8 ouﬁﬁ?%ﬁ ?he
wavel engd h oprolectdpgetimki, ghtithr thel ciommenisiverade dxpearsendd nunber.

The term "optical ,f.i hj.ckness' U el he__prt t aLned
by multiplying a %é?%géﬁﬁgnghdekeo?ggsgﬁhlﬁ {gﬁﬁﬁﬁﬁhafgrﬁgggg%l aid film
It is also peayipmento fer muse in a gas or oil field comprises a

~ hydrocarbon module containing fluid flow passages which are
controlled by moving valve parts, and a separate control

15 module which contains valve actuators, and which is
arranged to be brought into juxtaposition with and fixed
with respect to the hydrocarbon module whereby moving parts
of the valve actuators are engageable with the moving valve
parts across an interface between the modules to enable

20 operation of the valves by the actuators.

The control module may be fixed to the hydrocarbon
module, or both modules may be fixed to a common base.

The hydrocarbon module could take many forms such as
a production tree, a manifold, a separator or a pumping

25 ﬁead. The valves in this module may be flow valves, chokes
or connectors but without their acfuators, the actuators
being provided separately in the control module. Most
simply the moving actuator parts are rods which, at the
interface between the modules, are arranged to abut end to

30 end with respective rods forming the moving valve parts.
Preferably the valves are fail safe closed and the valves
rods are pushed by extension of the actuator rods to open
the respective valves.

The actuators may be hydraulically or pneumatically

'35 operated pistons, or electrical actuators and a control
module designed to be operated by one mode could be changed
to one operated by different mode, e.g. an electric module.



a Multi-layer antireflection layer and for it, several proposals are made

for the selection of the filmthickness (refer to "Optical Technique
Contacdt", Vol.9, No. 8, ppl7(1971)). on the other hand, described in

Japanese Patent Application Laid-Qpen Nos. SHO 58-46301, SHO 59-4-9501 and

SHO 59-50401 are a nethod of forming a nulbi-layer antireflection film
whi ch can satisfy the above-described conditions for the

3 optical filspthacknesgephucua NGy aahl W@ £QIPESHdRNe, TPthbEECRY
years, anti reflec(hl n_opti cak pg:ﬁdugt usi n?? %I assuﬁﬁsé a substrate are
devi sed and put™? fglf:ﬁgﬂrgf’rl 8l tie E@rﬁ‘&EF gh BOEYSL i t s advant ages such

as wei ghing safety ald basdl bng efisthe ddinyatdrs usliowd i Sédone aritadks iad@pt

hei a1l ' S| | 0xi.d n.its.outernmost l.ayer.
B obl s Sought2e ot EEBh ARt Y | $Rhdt e 8 S ThheS st ErRERe | 68 A
formed by tthe dépeirebds nelalbd thalogontadl | motlwlei ngsmatenphéd cdmpothe
mai nly of an | Ney@ABESrpeXI doadd NPy 9afkLs hal dr%% th%erfé'sﬁgséﬂé'%%%gltﬁlis

substrate, the antireflectioon filmcontalning chan | nor gani ¢
essential |y hasC@hFgh Saddee Trpehhfghydr ocarhogorrinte, #henconsrol
probl ems that stedukebyuhasggoésnger pirbt, hevemengUi o OkikangagRl a¥he

ar clearl ggg % t cannot be. renoved easily. It _also
?ﬁe& ves the %ro e%rnp{)ﬁgt ‘Elhﬁ egﬁérmgf’?‘f}g Yro¥8r PRE so?rotﬁé' ] %P?u?’]a&(‘,’&s
make a scd0 bi ggerelese swhateohpancedtwol hmbdnllkerndr dlyidenearban module
wettability “‘t§k¥@§€ill'§ng§g98 SQn&thséégﬂddﬁgggmg5t¥@£Pﬁi%gbgage the
attaching to the filmspre t hereover "and, for exanpl €, an obyect
reflected on FER’% Peduds frersthpshydregashen modude.ar Bhis ensures

4 = In antitieft eeheordritr® dRsEi1dedahNbI2RAIRS], RaEfSYeq ARPELEALHAN
Lai d- Open Nos. SI—SOO 58-46301, . 59-49501 angd_59- 50401{: it is necessary to
i ncorporate an YhoYganPaveutteafde VS +fbheyarEnatersi arepgibrkies in

amount notit5smal | er tI@naddition to containing the wvalve actuators, the
control module may incorporate valve actuation monitoring
equipment and data gathering systems. In this case the
control module may be connected via a hub to a part of the
hydrocarbon module which has connections downhole or by
20 umbilical to other stations.
The advantages which stem from the invention are
numerous. The central activation of all the valves in a
tree structure or other hydrocarbon module by actuators in
the separate control module, obviously avoids the need to
25 locate such actuators in the tree so that if, for example,
an actuator should Stick, it is only necessary to release
and retrieve the control module, without plugging the well
and pulling the tree. A central location of controls,
transmitters and actuators in the control module eliminates
30 the need for pipe work in the tree or other hydrocarbon
module and eliminates the need for many hydraulic couplings
and electrical connectors.
An example of a subsea wellhead constructed in
accordance with the present invention is illustrated in the
35 accompanying drawings, in which:-
Fig. 1 is a side view of an example of a wellhead;

m
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an



30 wt.%in the outernost |ayer of the filmin order to inpart the surface
with high surface hardness. The antireflection filmavailable from such
filmconposition is acconpanied with the problemthat due to inferior
surface slip properties, the filmtends to be danaged by the abrasion with
a cloth or the Iike. Various surJace treating agents are proposed
and put on the nmarket with a view to overcon ng the_above-descri bed

probl ens. Since afi%ne? ofist ferPlansyiegll ©f that ¥pldhead &5 vehpwnt e

ef fects oncegdjpparted to the surface are tranS| ent and lack in durability.

It is also report anese Pat ent i cati,on i d- Open No. HEI
L b2aah 0 LePor sl gpangse Fate AT A R LRI (S ¢ THE < EY

wat er repel | elgywatile dmet ratplem of theekhnplienefbaseontxiol maylerlehdoght ens

wat er repel I C)(Jlbéﬁ &oe%mh brdng about satisfactory results against
friction®or abrasion: 5 It
has been found t ha&tidhe Ssurisiceat rébageannafid ssepeidhadr oydeyet bér a

conpound exhiydverdt hAf ffetmdpy; the inprovenent of friction or abrasion
resi stance or stain charact erl stics, but concerning chemcal stability,

these effects | ofhd ndr KEdpy dipgrappaticesesbional; végvnekt auwvep liead

sol vent. Thi sdmstaansidterian aa&e&maﬂn&y e priéseht achizentivhihand
Sigerr fac r.the SoI tion ,of Praobl e

th t
The pre88nt | nventie Rad8 BaPPrEICBEE WeA AT a FTiotarian HE o
view t o over emliligpadcheshahov elpragere rend dlmmg:arcfimapteeeat i nvention

which will be des b_.f[-:-#ij C eds I f sgpt
i nvention has thqufo o"\?\%lg consD"-':{l?tﬁti 1°BRE s q%‘ijagb‘"’éei(ﬁ:ttfhé)%& ﬁe t%lgsent
i nvention i sTUE odMSne t ROMPYHSAH erﬁ%nd’eﬁ‘%ﬁhg WH@?%@ r€§P§t1§Hce4or

sta: n resi st@aﬁﬂ:a%‘nmgatrbmeh]g@i@%a?m sl 484, f@bu?l@kisﬂicﬂyu\?é’pﬂbﬁt gg by

o0P! Y19 VT LIS LRG0 shao el et B I L chent hosec

of silicon difeerdsrcarkd 7hei Mhedtspeseay dre a:ﬁglthsskmslukmm as @i thpaol

perfluorOpOI%ﬁ%g@n-qubﬁkghnghglEgg&ahkggg tubing hanger has a lateral
port in alignmment with a flow port in the tree, the
arrangement being such that after the completion has been

20 pulled, through a BOP, full bore access is provided to the
well through the spool tree without the need to remove the
spool tree.

In the context of the present invention, the spool
tree 6 provides a hydrocarbon module through which the flow

25 of fluids into and out of the well is.controlled.

In Fig. 2 the spool tree 6 forming the hydrocarbon
module is shown to contain several parallel valves 8, which
may include an annular cross over valve, an annular master
valve, a production master valve, a service wing valve, a

30 production wing valve and chokes 9. These are all provided
with mutually parallel operating rods 10 which are shown in
Fig. 2 provided with extension rods 10’ so that they all
terminate adjacent to the edge of the framework 7. Each of
the valves is operated against spring action by depression
35 of the respective operating rod 16.

Fig. 1 shows a control actuation module 11 coupled to

one side of the tree 6. The control actuation module 11 is



conpound represented by the following formula 1: Rlerr]COR[err]-Rerr]-
Si(ORlerr])[err]. wherein Rlerr] represents a perfluoropol yether group,
Rl err] 6 generally represents an

atomor atomc group of O, NHL S or the Ilike, Rerr] represents an

al kyl ene chain which is not particularly kimted in the nunber of carbon
atons, and Rlerr] represents an alkyl group which is not particularly
limited in th@mmbtad ofittarfon Biphecesrid t hehidklyi nip thanyndeated T-

surface under diggl EDY SEOVELLNY th@hégéfaﬁfem”EQrgﬂgeﬁonﬂgungllde

The al koxy5|lane co oun havi ng a perfl uoropol yet her g__ represented by
t he above forﬁ{ﬂratlicabm aintee ﬂﬁ-bmses nd! eultdre ﬁmtqﬁr rmtmeleoﬁngllr:ane

grf)up Iso as t&ﬁmévﬂbdlﬁlﬁﬁaega%&@s\#o;nal%@l\?h @fé{)ﬁdd sg;.xré@&g £ By Qsating,
sol -gel ation ,reactiqn qccurs aqn, the surface re irmbond is
formed. P t e \RBNEXHe AR CHA FIOTHRE dohvidnosaHeh AT AePRERERSHOM! | | m
such as unsat |cngrmzajﬂ;orsoh.szemtnd ebrshghte oartrbetnueranmreof fhln Roii ineo,

t he conpound h |nv [ t A8
conmpound in |?s ol J%éﬁgglt%ﬁ %%% e @g%olél)% I%’% agcj’fg%sahe co%% 2& 1the
surface is i npdr tiided hoyathe fréplemoé‘ﬁﬁcy ah'ctltlhetle@miswmerédS\later
stain resistanggo dsteagoels asPer ! i RaletIheloti Moy LSaEE 01 2

perfluor&alkyl s consj dered

tain si]Jano gro [
sati sfact8ry |fr‘|“:3:8’rea"s &g bt & d%cfef ﬁ%ﬂfoﬁhecﬁ%'re&ctselspsf-hé§ it is
Satisfactory allraagieah intwi @bsrid;elo@f ofy thti oide Chifirtted &inesd.i CFheaBohtrol
bt ai ned by u SY i
(7) conpouné cor‘f{t%gll ﬁ%? |kn§1) | s &l NEEFEAGS nbtérY?h%?oﬁSF’s}gFﬁ@P
group excel | emonhtqrrmg)laggyxnmememm@sdata gatmmdmgfsysﬁeﬂwdymgathub
nvention =~ 14 Wi &1 BahfebRbe! WHidR! 14 b2YGHqaR! With] AIdA{EdIN ghat e

present invention formed on a subsirate an outernpst layef  conposed
mai nl'y of3si | PYGFaglds igkicamecloeshanis®sis not limted thereto and

various conbi nati onss C8Hokfi ef@tey€dlatly in figures 3A and 3B, the

control actuation module 11 incorporates actuators 15, each

having a projecting actuating rod 16 ending in a mushroom

head 16’. Each rod, when the modules are interconnected,

20 is aligned end to end with a respective one of the valve

actuating rods 10. The actuators may be electrical

actuators provided with an electric motor and gear drive,

similar to that shown in US-A-4920811, or hydraulic

actuators provided with a double acting cylinder

25 arrangement. Any one of the valves can then be opened by

operation of the respective actuator in the control module,

causing the respective rod 16 to be extended and hence the
respective rod 10 to be retracted.

The principle of the invention is best illustrated by

30 a comparison of the conventional arrangement as shown in

Fig. 4 with the inventive arrangement shown in Fig. 5. In

Fig. 4 the actuators 15A are provided within the tree 6.

A separate control module 17 which has numerous hydraulic

and electrical lines is provided for the control of the

35 valves. A separate umbilical connection 18 is provided for

the source of hydraulic and/or electrical power. By

contrast, in Fig.' 5, the actuators 15 and associated



particular, the constitution of the substances which form |ayers bel ow the
outernnst | ayer shoul d be determ ned experinentally according to necessary
es, for exanple, heat resistance, anti-reflective properties,
eflected light, durability and surface hardeni ng.

. of the form ng nethod of various igorganic subst ances, such as

' d|0X|de into filmfor the formation of the antlreflectlon film

as déscri bed abl iz Ind uds pita%eua PYPtE‘f?éhgéﬁaS:HEléSbQﬁJtﬁ@P%od@P&Sﬂ' on

met hod) typi vacuum deposi tion nethod, i.on pl.ating nethod and
sputtering netMiihF%%#eFFEHaE%BHpHQQ%ﬁ1§h@ngﬁgﬁﬁﬁn dth ShRtEREBeShiVEd
forht he Kl\/[D TTE;J&Cldré é&dﬁ:z ind J_asg_stILOnaTcQo_Is:,s[SlﬂHéaridteﬂf&ﬁ@&ﬁé’ﬁwééhdﬂhe
such as err r r err a[err
ZnO, In[err]C{é%%ﬁ?%%kf%?ﬁ% 1#%) ﬁ#l%ﬁe%cferrfh %%% ; %T%r??nnec 8hLs
Sb[err]Jesr], o430 thd SeQreer |of hydraulic and/orThéthlrepﬁ@stpdﬂa%lrerléf
the antireflentﬁ; défdn foldpc:Te] %ot%a@&? C-SXendhinid efh PVD method is
osed

preferably co |co di ox1 de i s not conposed: of ;silicaon
di oxi de, ~suffici entleerae?é@ [ eRkar e Feptd b‘ép%%%? néer C1Gpt bV etBfteadi n

stain {es' st a{‘Qﬁ? Qf&l%‘dr&%ﬂhiy{ %&gﬁ@%o%&6ﬁ_?§?11@$coﬁm eﬁésl?ﬁd5861n
present invention e not aftajned an urahil i ese_perf orpances
do not appear &ni ?EﬁnﬁTﬁFtbkﬁéﬁnFegﬁ§éHFi%ﬁlﬁﬁgﬁkﬁéﬁ?F%F ?ePPgaEwhlch
covers anioant |snm‘jearﬂ | b0 |@y elappardprdtate dépterfaor nedtereat ithenovalve
particul arly Iim16¢ %é)%bx%é | LA QXiEe rods 10, lﬁa £HEC§8€§§tBL £hB€ing

out ernost | ayer- sho e def'erm ned accordi ng‘t necessary
performances" omRarts hamaheas dihe -yeds ki ve effects For t he purpose of
bringi ng about the Avexd g 8@itabetb! ok seeffCtBe theks sprle‘ eélﬁ@sﬁlntﬁ!n
select an optical thlckness of the puterpost |ayer be the ong
of the wavel endt¥ o t hNEREFHREUF P REEBE A T iRH VJtdrFéféO(%‘ gatg, 8d8 f‘lﬁ
because sush sdlseciictm rijmundepdm@ommlmminr e:rcﬂeed:bpvhanﬁdef an.oshand

ds, th t
posed on 1 he FoubrROFER GRECLERopn dn s aePEph RULE o BAF 47, ?’ee

formthe outer gadte is connected to a stem 21 Wthh extends out through
the opposite end of the valve to the gate 20 where it

terminates in a mushroom head 22 which, in use, is engaged

20 by an actuating rod 16. The stem can be provided with any

extension rod, for example as shown in Fig. 2 so that it
extends to the edge of the tree 6. A spring 23 is provided
in a spring cartridge 24 and is arranged to bias the valve
into a closed position as shown in the bottom of Fig. 6.

25 The spring is surrounded by a sleeve 25 which is telescopic
so that it does not project beyond the stopper 22 when the
valve is open. Thus, when the actuating rod 16 is
retracted, the spring provides a fail safe closed
operation.

30 In the event of malfunction, the least reliable parts
are in the control module 11, and this can be readily
disconnected and raised to the surface for repair without
disturbing the tree 6, or having to break any hydrocarbon
interface.

35 If an actuating rod 16 should become stuck in a
position in which it extends across the interface between
the hydrocarbon 16 and control module 11, the control



9 ‘layer directly on the substrate but in order to attain nore eninent
anti-reflective effects, it is effective to cover the substrate with at
getayer having a refractive index higher than that of the
~ayer. Concerning the film thickness of the nulti-I|ayer
etion filmand the selection of g refractive index, there are
als (refer to "Optical Technique Contact”, Vol. 9, No. 8, ppl?7,

k) mOd‘hDet he nrzﬁseﬁ%r:sav%@,t I, meSdSWefr%q.?:a@clya sb n&lh)ﬁt«d aﬁéf‘ét .
or Tl - ayer r | ON Idm aVII’l n outernos supstantl a Yy
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cont ai ni ng a[nﬂ$p@©tuwelp@emamumgnwbdhamlmynimﬁltnéunpduieomlmﬁtirmn

th ted fil bj d
ef fected. No O%‘;i;"?.“iﬂi?%a mkEiiY | B ESREAT kol TR PER R e

the perfl8uor S Ry viskyeund bhe @ma@m@urmetrmmgr-amm@exramge
mol ecul ar wei ghibokeS0r | 0 TADURr HIIA ﬂv%fm%rr&blrxéli%éso &@%%ﬁ@éih%gd in

consi derati on of %ﬁgblli % and handllng
recurring unit= %3 ¥R theeFpy 89036I§8t58F°§r696 Uﬁlﬂﬁblﬁﬁ§55ht
inventionilnﬂqknﬁedmn051tlon The actuating rod 16 is now isolHtedGrom
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whérein 1, m n, k, p and q in the chem cal structure of the
perfluoropolyether group each stands for an integer of 1 or |arger.

»jcular limtation is inmposed on the thickness of t he f|In1conposed
of a ;erfluoropolyether cont ai ni ng al koxysi | ane conpound, but 0.5 nmto
50 ninis preferred from the viewioint of7the rel ati onship between suface
har dness and the balance of antireflective properties with a contact

angl e of repose. In the presegnalMs/ention, it is preferred that
t he surface of the antireflection filmto be coated is cleaned prior to

t he application of the perfluoropolyether-containing al koxysilane
conpound. Upont ¢l eabh Rgsetkin afeeavdprianta four pget dhta Jar@esdihd istdn

organi ¢ sol verdomst f@ﬂh&'@aﬂy&'ﬂoéé{rféﬁoﬁoaﬁlet e |b5§th§n§ﬂ§| Fedid tfldw
al so effective to subjetct t antireflection fi

pre-treat rfent P3IHFAFHe %%%%%s%reo?°Pﬁﬁ?6%Fﬂgb§dﬂ8¥FBﬂ Xﬁ&vﬁupgﬁq%tg}o)'
Exanpl es of ”’Emd par tsléijajxv&rﬂey c&sx&h&ﬂ ﬁﬂo&allboc(nlgclu]d&ﬁ reahﬁamnsvmlm\m
activating gas r eat a, chem cal_suc n aci

As the coati n % Egéi EOVE‘ S ﬂ%ea]ﬁ%}%egarsyéo c%l%t gﬁgg%l?kl&ggér? be
appl i ed but spjuxt:qadasng;onll pwagbhtl rrpdandfizedt awithl owespdthg Gpe the
preferably e”ﬁjx 3£ 00h Bl £ VBRI ety gg&wﬁﬂ‘&y Dit-B9 abputei KRje A

antl-reflectlv ??ec ts and can contro l'ectron I nterference color.
met hod oft9 npragherteEs a( kel erral e@‘&%‘ﬁeaé’lﬁaBéFhthEI BeKipg é{almeqlmadfts

foll owed by copidngacpdseasdrn nﬂntérﬁh&é Wefwriad| ¥hels mddauledm the eriabMeoi nt
of operating etficienc abl e, supst ances containing an

organi ¢ nater|%Pera5}%xg%ﬁe?%?l%a%%%feayagﬁgraﬁFVﬁ 8°tn a volatile

sol*vent. No parti-cular limtation is inposed on the solvent but it should

be deter i ned 211 26 hBEeAbRD! LbbeAlah &ML 1 Ouner 4Eh! B! Cohedonh @

silicon dioxi m Vo |
15 module is fixed to the hydrocarbon module.

3. An assembly according to claim 1, wherein the control
module and hydrocarbon module are fixed to a common base.

20 4, An assembly according to any one of the preceding
claims, wherein the moving actuator parts are rods (16)
which, at the interface between the modules (6,11), are
arranged to abut end to end with respective rods forming
the moving valve parts (10).

25 '

5. An assembly according to any one of the preceding
claims, wherein the valves (8) are fail safe closed and the
valves rods (10) are pushed by extension of the actuator
rods (16) to open the respective valves.

30 .

6. An assembly according to any one of the preceding
claims, wherein the control module (11) incorporates valve
actuation monitoring equipment and data gathering systems.

35 7. An assembly according to claim 6, wherein the control
module (11) is connected via a hub to a part of the

* c L M S *



12° is taken into consideration. It is generally
known that an acid base is used as a catal yst when a sol ution of
fsiior opol yet her - cont ai ni ng al koxysi | ane conpound used in the

pres nvention is prepared. Upon preparation, the addition of a
car b conmpound such as acetyl acgtone heightens the reactivity.
Examikes of the glass substrate usable in the present i nvention

i ncl de soda %ﬁﬁociﬁﬁdn%é’&@le hag)d vailiaks haguabhect ions do@hRS%e i g3y d
crystal gl ass aku. Benran’ Introductlon P.1-537, ed. by The
Chenircal Soci e8P bt2S3pahy. CEBpr cRFations. silicate glass containing
strontiunt(St) or barlunt(Ba) i's preferably enployed, while an

alkali-free gl@ss ig,pref %rma,ql aCCOrdln%bst rat,&;a@mgl Bg dtﬁéyg}gq Jtﬁ-%ld Lo

devi ce. Exanples of the re however
t he aboveébxeﬁ&4¥m%d'Whereln thaegontrokxapphde (11) is COUPIEdTm9 the

characteristi qg:dli-oéé‘?béﬁeﬁéc%lé n(’@ﬁ"ir@“sd&ﬂ'a way that t*}ﬁrcﬂs'@fgta@’ Qﬁ‘xe

shown clearly It shou owey, e’ln
that the preséﬁ&??@gpPPéﬁlﬁsQFﬂmlég?tBHdF8°arb°n m°d¥%ebyt£ﬁecﬂﬁq§ﬂ&r@
Exanpl es. | ncmﬂ:ﬁhlbél yuncﬁéfgdesl gaatfmast movement to disengage the

13 of part i i ca p ht
For mati on of an ant |re€pé§§? Qg %%e 4§%V$%$& p%?g¥gsur§gce°oﬁll
cat hode A&y t u8e IW@ivéslntGX|Gb°GepedWhmaﬁuntbkld@ontweﬂunmﬁﬁnl@xld@yimas

deposited to rwa&eo@aﬁmﬁlﬁméfar@.@,t@n Eabhgead QMdtah%ét%qmnfdv%tht
SiQ2 to give g filmthickness of 80 nmby thé sputterln%:net od wher eby

an antiref| ectf®n Fi9SRIREE 1 mdcontr?é) prephrat F PR ofthe ngfip:ﬁgarbon
confposi ti on whetulent ai ns a perfl uoropol yet her-cont ai ni ng al koxysi | ane
conpound

T



To 0.4 part of each of the perfluoropol yether-containing al koxysi | ane
conpounds (havi ng a nunber-average nol ecul ar wei ght of 2,000) described
‘in Table 1 as Lubricants 1 to 10, 380 parts of hexane and 20 parts of\.an
al cohol were added and m xed to forma uniformsolution. The resultin
sol ution was filtered through a nenbranesjllter wher eby a coating”’g”
conposi tion was obtai ned.

14 Table 1 Lub t
R[errie1 eLubri cgn{ |1canF( CF[err] CF[ errﬁ(é?%‘#%%)t[ err] CH erR[r]eE:Ir:][ errR][(e]r—I{]err]
Cerr]Herr] CH err] Lubricant 2

F( Cr[err] CF[ err] CH[ &r eb@kk-en hsbhaer ]].@FESE"' hesl@ieh a @drocargﬁrﬁi&{ﬁfé r]
CH err] Lubrl cant ?1 &Li .
CH err] as a spoed| dree- OCFTIE?—[ ePPFFPer F‘Péé#ﬁerlr’j &dhtains

Lubri cant 46 valve ac’E‘E&Ebf}s 15 which, whefi the cditrol mEidle is

CF[err] (OCF CF e r

F(CF[err]CF[er%féé%%%r ?h %gé%é??fbéﬁe#gﬁgiﬁé afe ar*&pged t?l%ﬁ?ﬁ?ﬁerr]
CH err] LubY?éHﬁFGS 1n the hydrgrjaatidn module.

Cerr]Herr] Cerr]Herr] CF[err](OCF
CFlerr])[err]O CF[err] Lubricant7 F(CF[err]CF[err]CFlerr]O[err]
CFlerr]CF[err]CH err] NH Ph Clerr]Herr] . Lubricant8
CFlerr] NH Cerr]Herr] Cerr]Herr]

CFlerr] (OCF CF[err])[err]O OFferr] Lubricant9 - CF[err]

NH Bz* Cerr]Herr] . CF[err] (OCF
CF[err])[err]O CF[err] °~ Lubricant 10
F(eF[err]CFlerr]CFlerr]OJferr]CFlerr]CF[err]CH err] S Cerr]Herr]
Cerr]Herr] *Ph represents CJerr]H err] and Bz represents
CHerr](err]Herr]CH err]. (3) Coating and Drying Onto
the surface of the antireflection film obtained above in (1), the coating
conposition prepared in (2) was dip-coated at a drawing velocity of 5
cmmn and was then dried at 70C to cover the filmwth the conposition
wher eby an optical product having anti-reflective properties was obtained.
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(4) Performance eval uation The performance of the optical product so
obt ai ned was tested concerning the bel ow described evaluation itens (a) to
the -test results are shown in Table 2. Incidentally, "before" and~

"aft @™ in the table indicate the test results of solvent resistan%g,////
bef oge and after washing with ethanol, respectively. (a) Test omm stain
resi §tance On the surface of a fligter, 5 nml of tap water were nmade
fall §in drops. After it was allowed to ‘'stand in the atnosphkre of room

g n after it
eNwat er stain
eiwhere water

tenpérature for 48 hours, remaining conditions of water
was Wiped with a cloth were observed. In the case whefe
was renoved, the eval uation was "good", while in the/ca
stain was not renoved, t he eval uati on was "poor".

16 (b) Surface slip properties The scratched degreé¢ of the surface
when 300 g of a load were applied to the point of a |propellling pencil was
eval uated. The judgnent was nade as foll ows: O no gcra es [err]:

smal | scratches x: marked scratches (c) Test on abfagionjresistance
Abr asi on resistance was tested by confirm ng whet her e sy face of the
antireflection filmtook scratches or not when rubbgd/30 t{nes wth Steel

Wbol #0000 under a | oad of 200 g. O no scratchsg err]} sral

scratches x: marked scratches (d) Resistance to papd stalNn

Resi stance to hand stain was visually eval uat ed. 0: not |sg marked stain
[err]: easily renovable stain x: marked ain (e) Coptact angle

The remaining ratio of theglubrication fylmor—sta
was judged by measuring the contact anglfes of
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wat er and met hyl ene i odi de.
surface with ethano

Abr agi on

slip! resistance
t est resi st ance

Contact angle (deg.)

Hand- st ai n

Ex. Lubri

resi stance

The val ues before and after washing
were neasured in order to
17 gnvestigate resi stance and stability agai nst sol vent.

Stain

of the

Table 2

Sur f ace

properties

Herr]O CHerr] Herr]O CHerr] - cant
| [ eer] | [err] bef ore
after Before Aftgr, BefQre After Before After Before After
et hanol ethanoV§5£Z ;? washi ng washi ng Lubri
Ex.1l -cant Good Good ) O O O O O 115
91 114 90 1 Lubri Ex.2 -cant Good Good O O O
O O O 93 93 I Ex.3 -cant
Good Good 0) o Qo - 1 94
115 94 3| Lubrli [B4| 4 - g Googl [O ||cood|| O] |0 O O
O O O 112 .| 92 [ 113 [ 91 4 Lubri Ex.5 -cant
Good Good &= = - o - ! TAs— 91
115 - 92 5| Lubrdi Ex.6 -cant Good Good O O O
O O Lees\ T 94 113 94 TN EX. 7
-cant  Good ({ od\\ O ) O O O S W\L17
92 115 \\ /g]_ ZLubri Ex.8-.cant G ad Y Ne) o)
O O "‘ 115 95 116 94 @uy Ex. 9
-cant Good Eiﬁ O O O _ 113
92~ 115 91 9 ri Ex. 10-c CGood” qd O O
O O O O 5 94 4 9 10
Exanpl es 11 to |15 : L n coatling c 0N descrfi bed in
Exanpl e 6 and iin a simA ar | e e pt that] dfying after
18 coating wag effecte i t hi nge~of\from 30 fo
150[err] C, test|s yere npuct gd. S repsh [ ble 3. {—
I ncidental ly, tlhe|stai/n|rpsi cefand sur e p pnoderti gs

¢)




were omtted because they resulted in good simlar to the test results of
t he abrasion resistance and hand stain resistance. As can be understood
fromgt he-test results, heating tenperatures exceeding 100C are

sati §factory for properties but are not desired because owing to a |large

t hergal capacity of a panel glass, it is difficult to raise the
tenperature and besides, they put ther stress on the antireflection
fil resulting in the formation of cracks on the film Table 3

Hand- stai n Abr asi on Cont act angl e (deg.) Ex
Lubri- Reaction resi stance resi stance test cant

t enperat ure Herr]O CHerr]l[err]
Herr]O CH[eiHDI[err] ([err] O Bef or e Af ter

Bef or e AfteK*W Bef or e et hanol After ethanol washing
washi ng Ex. 11 Lubri - 30 0 0 0 0

112 8&21‘— 105 81 cant 1 Ex. 12 Lubri - 50

0 0 IgL 0, 0_ _ 113 91 112

93 cant 2 ~13 Dybrise W 2 0 0 0 0

114 9% . 113 94 cant 3 Ex. 14 Lubri -
100 0 o 5 e 115 93

113 97\ whri - 150 0 0
0 0 s H 2l ©92 cant
5 119 *Deformation of the
substrate was fo — IR to 5 I n Conparative
Example 1, the a ST#EfoUﬁT mwas ndi|ijcoated with a coating

cormposi tion contai ni per f opol yet et - cgnt ai ni ng al koxysi | ane
conmpound, while in ' 0 5, coating was conducted in a

simlar manner to Exanples 1-10 except that the fluorine conpound
described in Table 4 .was used instead of the conpound described in
Exanpl es 1-10. Test results before washing with ethanol are shown in Table
4. As is apparent fromthese results, these antireflection filnms are
inferior particylarly—in surface slip properties even before washing with

et hanol . Tabl'§ 4 « Lubricant Stain Surface
Abr asi on andg§;a' ] —Ieststgnce slip
resistance resis\ahg8—y -4 - \\ perties
t est == "~
=l
4 — -]
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Conp. Ex.~ 1 No coating age
X
0
0
Tetraf | uor oet hyl ene-
et hyl ene copol yner

0 [err]

9
coated in a simlar

described in Table 5 were enpl oyed

Exanpl es 1-10. Test r ssbefare

5. When the conmpound %4erfl ugr’oal k
Exanple 9, the filmis inferio 4 t S
Surface Abr asi on Hand- Cb@é p
Stain slip pro- resistancelj VAN
resi stance perties Hggf'/ 1
OCCF[err] (CF[err]OJerr] ~_
(Cerr]Flerr]O[err]CFerr] COO N
F(CF[err]CFlerr]CFlerr] O [ err] CEKeBA

0 0 CF[err] COO Nesra=Her ¥1 R
Conp. Ex. 8 F(CF[err]CELs Qﬁé:f%@ CF[&rr]
0 0 \\\~

Comp. Ex. 9 (err]
[erT] 0 l’
21 When t e conpo
Conparative Exanples.- 6 to

6. As al so apparent from
resi stance, surface slip

Fig.

nt

CGood

Poor

Conp. Ex. 2 Pol ytetrafl uoroet hyl ene
‘Conp. Ex. 3 Pol yvinylidene fluoride

[err]

I n Conparative Exanples 6 to 9,
manner to Exanpl es

Good
Good

Comp. Ex. 5 Chl oroyrfif | uor oet hyl ene
- et hyl ene copol yner

[err]
[err]

20 Conp. Ex. 4
0

oo

0 .
Good [err]
Conparative Exanples 6 to

the antireflection film was

st gad bf
washiNig Wi

i sil

4117

NN

except that conpounds

t c ounds described in

t nahol are shown in Table
ne poupd as in Conparative

ce Alilp propdlties. Table 5
eculjpr ructure

Conp. Ex] 6 RNerr]Herr]O
0 0

7
0
) CFlerr]
18 Good
Nerr]Herr]R

O,

t hese

5

treT e
abrasion resistance or slip properti
results of the measurenent after wag

resu

od

ties. such as
shing with ethanol. The
ethhanol are shown in Table
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pr oper t"em**5nd hand-stain resistance show marked deterioration
conpared with those before washing wth ethanol.

washi ng wi th et hanol,

Tabl @ 6 - Conp. EX. Stain
Handf¥st ai n resi stance
resi gt ance Conmp. Ex. 6 I nferior
X Conp. Ex. 7 | nterior [erd
Compj Ex. 8 I nferior [err]

The

Advant ages of the Invention

after

Surface slip Abr asi on
properties resistance test
[err] 0
0 X
X

ireflection filter for display

appar atus accordi ng to the presen nti oQ;~\Whi ch i s obtained by
coating the surf . W a perfl ergcoynt ai ni ng al koxysi | ane
conmpound and t hen yQroopnd curi t he tgd stwfyce, has the
22 characteristics déscri bed/bgl ow. : N The\{lilter is resistant to
fingerprints or hand stain and S not oW tRe stjain. Such effects lasts
em nently. 2. Even if the filt¥gr qinegd WtiNfyr is-dried, the fur
can be renoved easily. 3. e et od rface slip properties.
4., The filter is resistant to tlikfng of |dust pr the Ilike so that it
can be used conveniently. . The tilitel hpas durpbility against
abr asi on. As desg@ibedf abo e,,{ﬁe 1nt refledqtion filter for display
apparatus according to the inavention |s resilstant to hand stain,
fur or the |like and does not w s ed \ th the ordinary
antireflection film Furthernpre) e| ljubdicathon pjoperties of the
per fl uor opol yet her - cont ai ni ng Kgxy$§i | C nd/make it possible to
provide the filter .with advan eq t hat} $t ai e renoved easily, the
filter is resistant. to scraikC WpgJte it d yurface slip
properties, and the |ike. BeGa 0 ood [du agai nst abrasion, in
addition to the above-descri B r ngeg \ t ilter is excellent as a
filter for CRT. : N — o
N
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23 . Cl ai s Claim1l An antireflection filter for a display
apparatus, wherein an outernost surface of a single layer or nulti-I|ayer
antireflection filmforned on a gl ass substrate has been covered with a
per fl uor opol yet her - cont ai ni ng al koxysi | ane conpound represented by the

fol | ow ﬂif“i#@rﬂn F 1
R[err_]é%ﬂ(}arr - err?{'ﬁ%ﬁa‘rr])[err] wherein Rf represents a

perfl uw%#her group, Rlerr] generally represents an atom or

atom c O NH S or the like, Rlerr] represents an

al kyl ene chain, and Rlerr] represents an al kyl group. Claim
2 Afilter ot iBRlca12PRAr 8bHSud@\intth a ByHrbehibohi Medpl epersudts
according to claim1, wherein the out ernost surface is covered by

appl yi ngs aa sgsT ldi@eopolThet benteoht modubg Bl koxysa immevonpaaidiators
represented by the fornula 1 on to the outernost surface and then drying
at a tenpewkichpe wiied Ofh€ contomkermodule is coupled to the hydrocarbon

24 Caim3 . Afilter for a display apparatus havin antireflective
pr oper tnedubecordiengaranded nt® @mpexatgheyaiviest Be Hut éhﬁogw%ltﬂqaa@@rbf t he
single layer or multi-layer antireflection filmfornmed on the gl ass

subst r anediteconposed mminly of silicon dioxide.
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