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Novel Products

The present invention relates to novel products in the form of
electronic or electrical devices, which are treated to protect
them from liquid damage, for exanple from environnental damage
in particular from water or other liquids, as well as to

processes for their production.

It is well known that electronic and electrical devices are
very sensitive to danage caused by contanmination by [|iquids
such as environmental liquids, in particular water. Cont act
with liquids, either in the course of normal use or as a result
of accidental exposure, can lead to short circuiting between

el ectronic conponents, and irreparable damage to circuit

boards, electronic chips etc.

The problem is particularly acute in relation to small portable
el ectronic equipnent such as nobile phones, pagers, radios,
hearing aids, |aptop, notebook, palntop conputers and personal
digital assistants (PDAs) , which can be exposed to significant
liquid contamination when noved outside. In addition, they are
prone to accidental exposure to liquids, for example if dropped

or spl ashed.

In addition, other types of electronic or electrical devices
are particularly prone to for exanple, environmental damage
because of their location, for exanple outdoor |ighting
systens, radio antenna and other fornms of conmunication

equi prent

However, nost devices of this type are danaged by accidental
spillage or the Iike. Particular exanples may include desktop
devi ces such as keyboards, or instrunentation for instance used

in control rooms.
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A particular problem arises in relation to devices which are
used in sound reproduction and which utilise transducers such
as | oudspeakers, microphones, ringers and buzzers. These are
particularly susceptible to damage by liquid contanm nation,
either as a result of accidental exposure or from environmental
factors such as rain or spray in use. In many cases, the
menbranes or diaphragns used in the devices, particularly the
nost econonical ones, are liquid absorbent to some degree, and
when exposed to water for exanmple, wll absorb considerable
anount s. This affects the operability of the transducer
significantly and the quality of the sound reproduction

therefore suffers.

Many m crophones are provided with an open-pore foanmed plastic
encl osure surrounding the transducer. However, these nust be
gas perneable and they do not provide conplete protection

against liquid contam nation.

In the past, this problem has been addressed by introducing
further water protective neasures in the mcrophones. In many
cases, these conprise water-inpermnmeable porous mnenbranes such
as pol ytetrafl uoroethyl ene (PTFE) nmenbranes (see for exanple
WD 01/ 03468 or USP 5,420,570) into the device. In all cases,
these nmenbranes will reduce the sensitivity of the transducer

and therefore have an adverse inpact on sound quality.

In other cases, such as that described in GB 2,364,463, nore
rigid protective covers are provided, which are solid and holes
into which pick-up devices are inserted. This solution is
costly and conplex and only suitable in certain limted

situations

Pl asma deposition techniques have been quite widely used for
the deposition of polyneric coatings onto a range of surfaces,
and in particular onto fabric surfaces. This technique is

recogni sed as being a clean, dry technique that generates
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little waste conpared to conventional wet chem cal nethods.
Using this nethod, plasmas are generated from organic

nol ecul es, which are subjected to an electrical field. Wen
this is done in the presence of a substrate, the radicals of
the conpound in the plasma polynerise on the substrate.
Conventional polyner synthesis tends to produce structures
containing repeat units that bear a strong resenblance to the
nononer species, whereas a polymer network generated using a
pl asma can be extrenely conpl ex. The properties of the
resultant coating can depend upon the nature of the substrate
as well as the nature of the nonomer used and conditions under

which it is deposited.

The applicants have found that by utilising a specific type of
nmononer under particular deposition conditions, electronic or

el ectrical devices having highly liquid repellent nano-coatings
thereon can be produced, which does not affect the efficacy of

t he devi ce.

According to the present invention there is provided an
el ectronic or electrical device having a polynmeric coating,
fornmed by exposing said device to pulsed plasma conprising a

compound of formula (1)

>—_—< 0)
R R

where RY R2 and R8 are independently selected from hydrogen,

al kyl, haloalkyl or aryl optionally substituted by halo; and R4
is a group X-R5 where RS is an alkyl or haloal kyl group and X
is a bond; a group of fornmula -C(o) O(CH,),Y- where n is an
integer of from 1l to 10 and Y is a bond or a sul phonam de

group; or a group - (9 gR6(0Q 4(CHy)— where R6 is aryl optionally
substituted by halo, p is O or 1, gis Oor 1 and t is O or an

integer of from 1l to 10, provided that where q is 1, t is other
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than o, for a sufficient period of tine to allow a protective
polyneric layer to form on the surface of the electrical or

el ectronic device.

As used herein, the expression ™in a gaseous state" refers to
gases or vapours, either alone or in mxture, as well as

aerosol s .

The expression "protective polyneric layer" refers to polyneric
| ayers which provide some protection against liquid damage, and
in particular are liquid (such as oil- and water-) repellent.
Sources of liquids from which the devices are protected include
environmental |iquids such as water, and in particular rain, as
well as any other oil or liquid, which may be accidentally

spil | ed.

As used herein, the term "electronic or electrical device"
refers includes any piece of electrical or electronic equipnent
which may be used, as well as conponents thereof such as
printed circuit boards (PCBs) , transistors, resi stors,

el ectronic conponents or sem -conductor chips. In particul ar
however, the coating is applied to the outer surface of a fully
assenbl ed device, for exanple the fully assenbled nobile phone,
or mcrophone. In such cases, the polymer layer will be
applied to, for exanple an outer casing or foam cover, as well
as any exposed conponents such as control buttons or switches,

so as to prevent any liquid reaching the conponents within.

The applicants have found that the polyner |ayer forns across
the entire surface of the device, including where the device
includes different substrate materials, such as a conbination
of different plastics (including foamed plastic) , netals and/or
gl ass surfaces, and surprisingly therefore, the entire device
is made liquid repellent. Even where these are not in a water-
tight relationship, for exanple push buttons on a nobile phone

which are not fused to the surrounding casing, the polynmer
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| ayer deposited in this way is sufficiently repellent to
prevent |iquids penetrating the device around the edge of the
buttons into the device. Thus it has been found that nobile
phones for exanple, which are generally very sensitive to
liquid damage, can be fully imersed in water after the

treatment of the invention, wthout any lasting harm

As the coating is carried out without requiring imersion in
any liquids, there is no risk to the operation of the device as

a result of exposure to this procedure.

This broad applicability makes the present procedure

particularly advantageous.

Particul ar exanples of electrical and electronic devices

i nclude communi cations devices such as nobile phones and
pagers, radios, and sound and audio systens such as

| oudspeakers, microphones, ringers or buzzers, hearing aids,
personal audio equi pnment such as personal CD, tape cassette or
MP3 players, televisions, DVD players including portable DVD
pl ayers, video recorders, digi and other set-top boxes such as
Sky, conputers and related conponents such as |aptop, notebook
or palnmtop conputers, personal digital assistants (PDAs),
keyboards, or instrunentation, ganes consoles in particular
hand-held playstations and the like, or outdoor |I|ighting

systens .

Q her particular exanples may include electrical or electronic
conponents which are particularly at risk of water

contam nation, such as those used in transport vehicles include
aircraft and other transport equipnent such as trains,
autonmobiles in addition to other vehicles such as those used by
the Mlitary, and other devices such as washing machines and

di shwashers .
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In a particular enbodinment, the electronic or electrical device
i's a mcrophone. By utilising the method defined above, highly
advant ageous ni crophones have been produced. In particular,
the main features and benefits of using this approach are that
by coating for exanple the casing in particular the foam cover
of the mcrophone, the transducer is protected fromliquid
contam nation w thout any loss of sound quality. Level s of
protection equal to or better than those achieved using
menbranes are achieved without any resultant "nuffling" of the

sound quality, which is a feature of the use of such nenbranes.

When applied to the foam cover, the layer does not affect
porosity of the foam In other words, the layer is not
sufficient to block the pores of the foam or to affect the air
pernmeability in any way. However, the entire surface of the
pores is made liquid repellent, and this is sufficient to

ensure that liquids do not penetrate the foam

However, simlar advantages occur in relation to devices which
i ncorporate small mcrophones such as conmunications devices

and sound and audio systenms as defined above, and in particular
nobi | e phones, where coating of the finished phone may further

enhance the levels of protection.

El ectronic or electrical devices treated in this way are
protected to a significant degree, against water and oil

danage .

Precise conditions under which the plasma pol ynerization takes
place in an effective manner wll vary depending upon factors

such as the nature of the polyner, the electrical or electronic
device etc. and will be determ ned using routine nethods and/or

t he techniques .

Suitable plasmas for use in the method of the invention include

non-equilibrium plasmas such as those generated by
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radi of requencies (Rf) , microwaves or direct current (DC) . They
may operate at atnospheric or sub-atnospheric pressures as are
known in the art. In particular however, they are generated by

radi of requenci es (Rf)

Various forms of equipment nmay be used to generate gaseous
pl asnas. Cenerally these conprise containers or plasm
chanmbers in which plasmas may be generat ed. Particul ar
exanpl es of such equiprment are described for instance in
WO2005/ 089961 and W02/ 28548, the content of which is

i ncorporated herein by reference, but many other conventi onal

pl asma generating apparatus are avail able.

In general, the itemto be treated is placed within a plasnma
chanmber together with the material to be deposited in gaseous
state, a glow discharge is ignited within the chanber and a

suitable voltage is applied, which may be pul sed.

The gas used within the plasma may conprise a vapour of the
nonoraeric conpound alone, but it may be conbined with a carrier
gas, in particular, an inert gas such as helium or argon. In
particular helium is a preferred carrier gas as this can

mnimses fragnmentation of the nononer.

When used as a mixture, the relative anpbunts of the nonomner
vapour to carrier gas is suitably deternmned in accordance with
procedures which are conventional in the art. The anount of
nononer added will depend to sone extent on the nature of the
particul ar nononmer being used, the nature of the l|aboratory

di sposable being treated, the size of the plasma chanber etc.
CGenerally, in the case of conventional chanmbers, nononmer is
delivered in an amount of from 50-250mg/mn, for exanple at a
rate of from 100-150ng/nmin. Carrier gas such as helium is
suitably admnistered at a constant rate for exanple at a rate
of from 5-90, for exanple from 15-30sccm In some instances,

the ratio of nmononmer to carrier gas will be in the range of
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from 100:1 to 1:100, for instance in the range of from 10:1 to
1:100, and in particular about 1:1 to 1:10. The precise ratio
selected will be so as to ensure that the flow rate required by

the process is achieved.

Alternatively, the nmononer nmay be delivered into the chanber by
way of an aerosol device such as a nebuliser or the like, as
described for exanple in WXR2003/097245 and WX03/101621, the

content of which is incorporated herein by reference.

In some cases, a prelimnary continuous power plasma may be
struck for exanple for from 2-10 mnutes for instance for about
4 mnutes, wthin the chanber. This may act as a surface pre-
treatnent step, ensuring that the nonomer attaches itself
readily to the surface, so that as polynerisation occurs, the
coating "grows" on the surface. The pre-treatnent step may be
conducted before mononer is introduced into the chanmber, in the

presence of only the inert gas.

The plasma is then suitably switched to a pulsed plasma to
all ow polynerisation to proceed, at |east when the nononer is

present.

In all cases, a glow discharge is suitably ignited by applying
a high frequency voltage, for exanple at 13.56Miz. This is
suitably applied using electrodes, which may be internal or
external to the chanber, but in the case of the l|arger chanbers

are internal

Suitably the gas, vapour or gas mxture is supplied at a rate
of at least 1 standard cubic centinetre per mnute (seem) and

preferably in the range of from 1 to | OOsccm

In the case of the nononer vapour, this is suitably supplied at

a rate of from 80-300ng/ m nute, for exanple at about 120ng per
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m nute depending upon the nature of the nononer, whilst the

pul sed voltage is applied.

Gases or vapours nmay be drawn or punped into the plasma region.
In particular, where a plasnma chanber is used, gases or vapours
may be drawn into the chanber as a result of a reduction in the
pressure within the chamber, caused by use of an evacuating

punp, or they may be punped or injected into the chanmber as is

conmmon in liquid handling.

Pol ynmerisation is suitably effected using vapours of conpounds
of formula (1), which are maintained at pressures of from 0.1
to 200nmtorr, suitably at about 80-100ntorr.

The applied fields are suitably of power of from 40 to 500W
suitably at about |OOW peak power, applied as a pulsed field.
The pulses are applied in a sequence which yields very |ow
average powers, for exanple in a sequence in which the ratio of
the tine on : tinme off is in the range of from 1:500 to 1:1500.
Particular exanples of such sequence are sequences where power
is on for 20-50us, for exanple about 304s, and off for from

| OO0Ous to 30000us, in particular about 20000us. Typical

average powers obtained in this way are 0.01W

The fields are suitably applied from 30 seconds to 90 m nutes,
preferably from 5 to 60 m nutes, depending upon the nature of
the compound of formula (1) and the electrical or electronic

devi ce etc.

Suitably a plasma chanber used is of sufficient volume to
accommodate nmultiple electrical or electronic devices, in
particular when these are small in size, for exanple up to
20,000 nicrophone heads can be processed at the sanme tinme wth

ease and nuch nore is capably with the correct size equipnent.
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A particularly suitable apparatus and nethod for producing
electrical or electronic devices in accordance wth the
invention is described in WX005/089961, the content of which

is hereby incorporated by reference.

In particular, when using high volunme chanbers of this type,
the plasma is created with a voltage as a pulsed field, at an
average power of from 0.001 to 500w m3, for exanple at from
0.001 to 100w m3 and suitably at from 0.005 to O.5w nmB3.

These conditions are particularly suitable for depositing good
quality uniform coatings, in large chanbers, for exanple in
chanbers where the plasma zone has a volunme of greater than
500cm3, for instance 0.5m3 or nore, such as from 0.5m8-10m3 and
suitably at about Im. The layers formed in this way have good

mechani cal strength.

The dinensions of the chanber will be selected so as to
acconmodate the particular electrical or electronic device

bei ng treated. For instance, generally cuboid chanbers may be
suitable for a wide range of applications, but if necessary,

el ongate or rectangular chanbers may be constructed or indeed

cylindrical, or of any other suitable shape.

The chanber may be a sealable container, to allow for batch
processes, or it may conprise inlets and outlets for electrical
or electronic devices, to allow it to be utilised in a

conti nuous process. In particular in the latter case, the
pressure conditions necessary for creating a plasma discharge
within the chanber are maintained using high volume punps, as
is conventional for exanple in a device with a "whistling

| eak". However it will also be possible to process certain
items at atnospheric pressure, or close to, negating the need

for "whistling I|eaks"
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The nmononers used are selected from nmononers of formula (1) as
defi ned above. Suitabl e hal oal kyl groups for R, R, R3 and RS
are fluoroal kyl groups. The alkyl chains may be straight or

branched and may include cyclic noieties.

For R5, the alkyl chains suitably conprise 2 or nore carbon
atons, suitably from 2-20 carbon atoms and preferably from 6 to

12 carbon atons.

For R, R2Z and R3, alkyl chains are generally preferred to have

from 1l to 6 carbon atons.

Preferably R5 is a haloalkyl, and nore preferably a
per hal oal kyl group, particularly a perfluoroal kyl group of
formula GJF,,.awhere mis an integer of 1 or nore, suitably

2ra+

from 1-20, and preferably from 4-12 such as 4, 6 or 8.

Suitable alkyl groups for Rl, RZ and R3 have from 1 to 6 carbon

atons .
In one enbodiment, at least one of R, R2and R3 is hydrogen. In
a particular enbodinment R R2, R3 are all hydrogen. In yet a

further enbodi nent however R3 is an al kyl group such as nethyl

or propyl

Where X is a group -C(o O(CH,),Y-r n is an integer which
provides a suitable spacer group. In particular, nis from1

to s, preferably about 2.

Sui tabl e sul phonam de groups for Y include those of formula -
N (R7)SQ,"” where R7 is hydrogen or alkyl such as Ctal kyl, in

particular nmethyl or ethyl.

I n one enbodi nent, the conmpound of formula (1) is a compound of

formula (11)



10

15

20

25

30

WO 2007/083122 PCT/GB2007/000149

12

CH,=CH-R> ()

where R5 is as defined above in relation to fornula (1) .

In conmpounds of formula (Il), X in formula (1) is a bond.

However in a preferred enbodi nent the compound of formula (1)

is an acrylate of formula (II1)

CH,=CR7C(0) 0 (CH,) RS (i)

where n and RS as defined above in relation to formula (1) and
R7 i s hydrogen, G-io alkyl, or G -iohaloalkyl . In particular R7
i s hydrogen or C,_zalky! such as nethyl . A particular exanpl e

of a conpound of formula (IIl1) is a conpound of formula (1V)

O
H (CFy)
—_ ~
%(lfow #*CF, v)
H R
where R7 is as defined above, and in particular i s hydrogen and

X is an integer of from 1 to 9, for instance from 4 to 9, and
preferably 7. In that case, the conmpound of formula (IV) is

IH, IH 2H, 2H heptadecaf | uorodecyl acyl ate

In a further aspect, the invention provides a nethod for
protecting an electrical or electronic device against liquid
danage said nmethod conprising exposing said device to a pulsed

plasma conprising a conpound of formula (1)

Z>:< ("
R R
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where Rl, R2 and R3 are independently selected from hydrogen,

al kyl, haloalkyl or aryl optionally substituted by halo; and
Rt is a group X-R5 where R5 is an alkyl or haloalkyl group and X
is a bond; a group of formula -C(o) O(CH,),Y- where n is an
integer of from 1l to 10 and Y is a bond or a sul phonam de
group; or a group - (0) pR6(0) 4(CH,)- where R6 is aryl optionally
substituted by halo, pis Oor 1, qis Oor 1 andt is O or an
integer of from 1 to 10, provided that where q is 1, t is other
than o,

in a gaseous state for a sufficient period of time to allow a
protective polynmeric layer to form on the surface of the

electrical or electronic device.

Li quid damage from which these devices are protected include

environmental liquids such as water and in particular rain, or
any other liquid, which nay be accidentally spilled onto the
devi ce .

Suitably, the electrical or electronic device is placed in a
pl asma deposition chanber, a glow discharge is ignited within

said chanber, and a voltage applied as a pulsed field.

Sui tabl e nononers and reaction conditions for use in this

nmet hod are as descri bed above.

The invention will now be particularly described by way of

exanpl e .

Exanple 1

M cr ophones

A set of 100 microphones were placed into a plasnma chanber wth
a processing volume of ~ 300 litres. The chanmber was connected
to supplies of the required gases or vapours, via a mass flow
controller and/or liquid nmass flow nmeter and a mixing injector

or any other vapour/gas introduction nechanism as appropriate.
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The chanber was evacuated to between 3 - 10 ntorr base pressure
before allowing helium into the chanber at 20 seem until a
pressure of 80 nmtorr was reached. A continuous power plasnma
was then struck for 4 minutes using RF at 13.56 MHz at 300 W.

After this period, |IH IH 2H 2H heptadecaf | uorodecyl acyl ate (CAS
# 27905-45-9) of formula

0
H CF
R ~
>_<U\O/\/( 2)7 CF3
H H
was brought into the chanber at a rate of 120 milli granms per

mnute and the plasma switched to a pulsed plasma at 30 micro
seconds on-time and 20 mlli seconds off-tinme at a peak power
of 100 Wfor 40 minutes. On conpletion of the 40 minutes the

pl asma power was turned off along with the processing gases and
vapours and the chanber evacuated back down to base pressure.
The chanber was then vented to atnospheric pressure and the

m crophone heads renoved.

It was found that the mcrophone heads were covered with an
water and oil-repellent that protected it from challenge wth

wat er .
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Claims

1. An electrical or electronic device having a polyneric
coating, formed by exposing said device to pulsed plasm

conprising a conpound of formula (1)

z>:—< 0)
R R*

where R1, RZ and R8 are independently selected from hydrogen,

al kyl, haloal kyl or aryl optionally substituted by halo/ andR4
is a group X-R5 where RS is an alkyl or haloal kyl group and X
is a bond; a group of formula -C(og O(CHy),Y~ where n is an
integer of from 1 to 10 and Y is a bond or a sul phonani de
group; or a group - (0) pR6(0) 4(CHy)— Wwhere R6 is aryl optionally
substituted by halo, pis Oor 1, gqis O or 1 and t is 0 or an
integer of from 1 to 10, provided that where gq is 1, t is other
than o, for a sufficient period of tine to allow a protective
polyneric layer to formon the surface of the electrical or

el ectroni ¢ device.

2. An electrical or electronic device according to claim 1,
which is selected from conmunications devices, sound or audio
systens devices, conputers or conmputer-related conponents,
outdoor lighting systems, or electrical or electronic devices
used in transport vehicles, washing machines and di shwashers;

or conponents of any of these.

3. An electrical or electronic device according to claim 2

which is a sound or audio system device.

4., An electrical or electronic device according to claim 3

which is a |oudspeaker, nicrophone, ringer or buzzer.
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5. An electrical or electronic device according to claim 4
which is a nicrophone.
6. An electrical or electronic device according to claim 4

wherein the mcrophone conprises a foaned plastic cover and the

polynmeric |layer is present thereon.

7. An electrical or electronic device according to any one
of the preceding clains wherein the electrical or electronic
device is exposed to the pulsed plasma within a plasm

deposition chanber.

8. An electrical or electronic device according to any one
of the preceding clainms wherein the conpound of forrmula (1) is

a compound of formula (1)
CH,=CH R5 (rn

where PP is as defined in clam 1, or a compound of formula

()
cH=CR'C(0) OcH,) R (II1)

where n and R5 as defined in claim 1 and R7 is hydrogen, C;-,

al kyl, or G -xohal oal kyl .

9. An electrical or electronic device according to claim 8
wherein the conpound of fornula (1) is a conmpound of fornula
(renry .

10. An electrical or electronic device according to claim 9

wherein the conpound of fornmula (Il1l1) is a conmpound of fornula

(V)
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0O
H CF
— ~
AR, ™)
H R
where R7 is as defined in claim g, and x is an integer of from
l1too.
11. An electrical or electronic device according to claim 10

wherein the conpound of formula (1v) is is IH IH 2H 2H

hept adecaf | uor odecyl acyl at e

12. A method for protecting an electrical or electronic
device against liquid damage, said nmethod conprising exposing

said device to a pulsed plasma conprising a conpound of formula

(N

Z>:< (0
R R4

where R, RZ and R3 are independently selected from hydrogen,

al kyl, haloal kyl or aryl optionally substituted by halo; and
R4 is a group X-R5 where RS is an alkyl or haloal kyl group and X
is a bond; a group of formula -C(o O(CH,),Y- where n is an
integer of from 1l to 10 and Y is a bond or a sul phonam de
group; or a group - (0) pR6(0) 4(CH,);- where R6 is aryl optionally
substituted by halo, pis Oor 1, gis Oor 1 and t is 0 or an
integer of from 1 to 10, provided that where q is 1, t is other
than o,

in a gaseous state for a sufficient period of time to allow a
polyneric layer to form on the surface of the electrical or

el ectroni ¢ device.
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13. A nmethod according to claim 12 wherein the electrical or
el ectronic device is placed in a plasna deposition chanber, a
gl ow discharge is ignited within said chanber, and a voltage

applied as a pulsed field.

14, A nmethod according to claim 12 or claim 13 wherein

applied voltage is at a power of from 40 to 500W

15. A nethod according to any one of clainmse 12 to 14 wherein
the voltage is pulsed in a sequenée in which the ratio of the

time on : tinme off is in the range of from 1:500 to 1:1500.

16. A method according to claim 15 wherein the voltage is

pul sed in a sequence where power is on for 20-50us, and off for

from | OOOus to 30000ps .

17. A nethod according to any one of claims 12 to 16 wherein
the voltage is applied as a pulsed field at for a period of

from 30 seconds to 90 ninutes.

18. A method according to claim 17 wherein the voltage is

applied as a pulsed field for from5 to 60 mnutes.

19. A nethod according to any one of clains 12 to 18, wherein
in a prelimnary step, a continuous power plasma is applied to

the electrical or electronic device.

20. A nethod according to claim 19 wherein the prelimnary

step is conducted in the presence of an inert gas.

21. A nmethod according to any one of clains 12 to 20 wherein
the conpound of formula (1) in gaseous formis fed into the
plasma at a rate of from 80-300 ng/nminute, whilst the pulsed

voltage i s applied.
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22. A method according to any one
the plasm

from 0.001

is created with a voltage
to 500w m3.
23. A method according to claim 22
created with a voltage at
100w m3.

an average

24, A met hod according
created with a voltage at
0.5w m3.

an average

25. A method according

wher ei n

(H

the conpound of formula (1)

CH,=CH | T

where R5 is as defined

(1)

CH,=CR7C( 0) O CHz) RS

where n and R5 as defined

al kyl, or Cxighal oal kyl

26. A method according to claim 25
formula (1) is a conpound of formula

27. A method according to claim 26

formula (I11)

0
H CF
HFQ;ON( e,

to claim 23 wherein

in claim 1, or

in claim 1 and R7 i s hydrogen,

is a compound of formula

PCT/GB2007/000149

of clainms 12 to 21 wherein

at an average power of

wherein the plasma is

power of from 0.001 to

the plasma is

power of from 0.005 to

to any one of claims 12 to 24 wherein

is a conpound of formula

(1D

a conpound of formula

(H')

C:1'10

wher ei n

(rery .

t he conpound of

wher ei n

(rv)

t he conmpound of

(v
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where R’ is as defined in claims, and x is an integer of from
lto 9.

28. A nmethod according to claim 26 wherein the conpound of

formula (1v) is IH IH 2H 2H heptadecafl uorodecyl acrylate.

29. An electrical or electronic device substantially as

her ei nbefore described with reference to the exanples.

30. A nmethod for protecting an electrical or electronic
devi ce against |iquid damage, substantially as hereinbefore

described with reference to the Exanpl es.
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