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ﬁﬁmg 0 an ea ed metal screen-around the space. These may be

eI ectron
hea , expensive and difficult to install. Small spaces such as enclosures

are commonly shielded by aluminium, steel ot metal coated plastics that
are heavy, difficilt to form, are vulnerable to damage or are expensive,
There is therefore a need to provide shielding against electromagnetic

radiation which is adaptable to both large and tiny spaces and for electronic
components or circuits.

According to a first aspect of the invention, there is provided a filler for

‘plastics or elastomeric materials comprising a powder having a
ferromagnetic material content greater than-20% by weight and a silica
content greater than 20% by weight, the powder being coated with an
electro-conductive metallic material.

According to a second aspect of the invention, there is provided a plastic
material suitable for moulding comprising at least a resin and hardener and
between 50% and 92% by weight of the filler as defined above. :

According to a third- aspect of the invention, there is provided an
clastomeric material containing the filler as defined above. :

According to a fourth aspect of the invention, there is provided an electrical
or electronic component shielded, packaged or encapsulated in the material
as defined above.

- According to a fifth aspect of the invention, there is provided a methed of
forming a product by compounding the filler as defined above with at least
a resin and hardner and moulding the resultant compound.




m cro-el ectronic devices and may result in |l oss of security, interference
bet ween devices and may be a health hazard. Thus shi el di ng 99 4 equired
for both incom ng and outgoi ng radiation. Large spaces, such as m%ole
roons, are commonly shiel ded by Faraday cages or shields conprising of an
earthed netal. screen: around the space. These nmay be heavy, expensive and
difficult to install. Small spaces suih as enclosures are commonly
shi el ded by al um nium steel or netal Qoat ed pl astics that are heavy,
difficult to form are vulnerable to damage or are expensive. There is
therefore a need to provide shielding against el ectromagnetic radiation
whi ch isjgmﬁﬁﬁabl tq both large and tiny spaces and for electronic
conmponent ot el tByeptiasomgy kg used dn mnl@mcacg@mtommcmtenalenu on, there
i s provi degrevifielal veryfefficient fosti ofshieldalgast omeric materials conprising a
powder having a ferromagnetic materi al content greater than 20% by wei ght
and a SI a %0 ei ng coated
with an %ﬁf‘g&éﬁp &Eg{t\% éﬁiﬁ@@g fozg}?&f‘%’ P lﬁcﬁllﬁ%dt&?gmqoflg?’second aspect
of the | 17&15&0&5& jelding i obi foim e for

noul di ngsmaxlﬂp @knegsaxfmaé'anal afﬂmsamenhm HZordemesplena ﬂnbknmeusf 50% and 92%
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e inveps S nt ai ni ng the
filler as%}gﬁl ﬂcco %n oyetdl gﬁ?&gﬁ%{e r#g ¥nventi on,
there isP 9‘59?@&!8 gp’@ﬁt’?qgﬁﬂeasd? C@ﬂ&ﬁsra@ﬁl‘ﬁ’ sabbeeeverRddyded, packaged
or encapmr ehyeapplying therahesis #0-anasxisting swdctaimand sécengliwith wo a fifth

aspect ofuitdldeiadhesiveon, there is provided a nethod of form ng a product
by conpounding the filler as defined above with at Ieast a resin and

har dner @n th resultan la The filler of
t he mveﬁ 8%311533 ‘i‘cﬂ lﬂ'@n&;ﬁ fgpé%qjlmlg t@meaq to provide
a very emat%mﬁrmafpmpommsafevw&ﬂ%bynwghh ci ency of the shielding of the
invention is such that at high attenuation ,of electro niagnetic

transm ssions, shielding is obtained for a smal | thickness .of material of
the invention. For exanple, a thickness of




about 4mm of t he conpounded material has achi eved a 90dB reducti on of

radi ation at up to frequencies- of several GHz. Wen the ”Bltﬁﬁllﬁﬁodés
provided in sheet formlarge areas of ceilings and walls can be covered by
nmerely applying the sheets to. an existing structure and securing with a
sui t abl ewO3®4339%. Preferably the powder is conmpounde®CRIGBAZANAES pol yner or
el astonmeric material in a proporti2on of over 50% by weight, 11 May 2006 WO

03/ 04339 PCT)] CR02/ 05168 When shi el di : h as
m or ot el Sdteatrl intofele Sl S AR RIS,
readi |y el theshieddingeofiberiarantien isreadHy appiicd dp ThaBRERC %r%rpri singly
it has beke foaundf tpaekagihgc Surprsinglyo i bes i beeny fovedwihah alfqtEsak o t he

m crochi %ﬁn&peﬁ% hgwRackples ite tHeGhicaiddiss withihatheapaekdgeels f ound t hat
heat di ssI uin appears to be inproved when wusing the material of the

i nvent i of % the package of the microchip. Similar behaviour is
applicable when the invention is used to package  e]ectronig circuits. The
powder ed Ipkislelsoshesarfoand dhati heap dissipasion; appeaes dreimProvad WiSR 2000
powder , Vi iHeSatdARIT the dnvertior ethin mhhlpaclmfgetdfetha(r;picr@dnp./ assi gnee
conpany, . i : : -3 ' udedl¥% paekdgde203 or Fe3
04, 1.35 o ) W/g@ég%éég’% ﬁg}lmtﬁﬁtlgq%/?ﬂrg?sthan 1‘}/335 ofg oxi des such
as MO, ielectramecireB$3 and / or Ti Q2. IDA 2000 contains a heal t hy

di stribution of oxides, magnetic and electrical materials with other

useful i mgyeedhedbsed okidel 1sl esovanieily psedded itrthesban ofithe 824 pl astic
packages. QN ' fhet re rendered

i nnocuougqggtﬁ@ﬁg%wggggie@%eﬁm éwgglegggg%w% %ﬁ% | DA 2000 no
| evel s ofassigpee comnany; of by Soigfi<a \/F% b Gﬁ%@"gﬁgve’b‘en detected in
over 100Fd@uFeCsoor Bertgi &350 43, 1.7V amfe, aud smalhemotpkelUfSShsur ed

conduct i hiny 19%) 6DOxRREGuehies MaG)ICAx D] €ndsrant kor Fi0medols. Wen used
as a 11180 gﬁ%ﬂﬁo TRithD '{%fbﬁ%ﬁe@f bRicRE, HGAL: andesledisical at
concentr m:l:Lte{']ial's wi Cother rlllseéq}l Oihgredients for fillers to be used in transfer

moulded plastic packages. Although some ionic materials are present, .

these are rendered innocuous within their oxides. Halides are absent.

. When using IDA 2000 no levels of alpha particle emissions above
background have been detected in over 1000 hours for energies in the
range 1 to 8 MeV. The measured conductivity of IDA 2000 when
compressed is a matter of megohms. When used as a filler IDA 2000 may
be dispersed in an uncompressed form at concentrations of between 70%
‘and 95% by weight which results in a conductivity of nearing 10° Ohms.
The coefficient of expansion of IDA 2000 has been found to be
significantly less than the maximum value of 15 x 10° which is currently
requited for micro-electronic transfer moulded packages. .

{]

-

Disclosed herein is 2 mouldable plastic product that can be readily plated.

Further disclosed herein are the products of plastics or elastomeric
materials using the filler of the invention that may be plated.

IDA 2000 as obtained from the Applicent is a waste product of an
~ industrial process and hence is economical to use.

Embodiments of the present invention will now be described by way of
example with reference to the accompanying drawings and a graph in
which :- )




- the inventi-

_ and 95% by wei ght which results in a conductivity of nearing 109 Ohns. The
~ coefficient of expansion of |1DA 2000 has been found to be giNggsdggant!y

. less than the nmaxi mum val ue of 15 x 106 which is currently reg}lred for
m cro-electronic transfer noul ded packages., Disclosed hereinis a
noul dabl wqpisasispec product that can be readily pl ated. PCR@GBONeMsdi scl osed
herein are the products of plastics or elastoneric materials using the
filler of the invention that may be plated. |1 DA 2000 as obtained fromthe
Applicant is a waste product of an industrial process and hence is

econom cal to use. Enbodi nents of the present invention will now be

desc! | bed %Sig}ﬁaev 195 %fa&%ﬂ%ﬂ dBsd-SEATRNEE atv-aial @sﬁ;ggnogs/t&efg%ﬂi; avi ngs
~and a grap ch: . . i gure
is a |ongi t%‘?‘?da'l\’,"wl}brao%aén & %gfﬁ?@%gxﬁgggﬂﬁxéa &%a'é}{l)g/ﬂ_é ést device |oaded
wth a sanple of shielding according to the invention. Figure 2 is a
transver se Ribamagiism trinsvessenplevation sifi esathple ofcSuelding aceprding:tq nvent i on

for | oaded Wﬁﬁ%{%é&éﬂﬂﬂéﬁﬂéﬁéﬁt Withincthe aést deyivecof Fightegire 3 is a

transverse elevation of a sanple of shielding for the unloaded neasurenent

wi thin the test deyice of Figure 1., Fi e 4 is a ploe I a f a test
rig using tHgurest I%é/itf?@sﬁ?r%?i éﬁ?’%n% %ﬂﬁgﬁﬂﬁg gﬁ&%éel‘ig@'gyg@ggﬂ]gbox to
“encl.ose el antloadédmeasuraineny withie thectgst devdes of Rigurd li ne invention. Figure 6
shows a typical sem -conductor package shiel ded according to the
“invention. (i sl o b = L QR R L& ;%@gqprdi ng to
ﬁﬁé%ﬂ%ﬁg‘)‘%@é@?{é?g%#@h& ﬁgr;%gscregﬁ(ii(ﬁgbe??gc I veness of the

shielding, according to the invention in a typical test resul sing the
devi ce and Figgre & showsras$ypicabbox o guelese alectzongs %Uétl%vﬁi’#“dh%‘gr eeni ng

effecti venegc%oﬁhggo@héjﬁv@nﬂoﬂj cron copper coated Myranite powder filler
according to the rnvention. Figure 10 is a.- graph show ng screening

effecti veneﬁisg#es 6" o"i‘wszattgpi?c’:al semi-conductor package shielded according to
the invention.

Figure 7 is a cross-section for a cable shielded according to the invention.

.Figure 8 is a graph showing screening effectiveness of the shielding
according to the invention in a typical test result using the device and rig
of Figures 1 to 4.

Figure 9 is a graph showing screening effectiveness using a 1 to 2 micron
copper coated Myranite powder filler according to the invention.

"Figure 10 is a. graph showing screening effectiveness using a 2 to 3
micron copper coated Myranite powder filler according to the invention.

Figure 11 is a graph showing the screening ineffectiveness using a
standard known filler by way of comparison with the tests shown in
Figures 9 and 10, and ' ) '

Figure 12 shows a windsergen wiper motor formed from plastics materjal
according to the invention. '

- Shielding formed using Myranije powder coated with copper ir several
examples with different percentages by weight of Myranite as shown in
Table 1 below was compressed into discs 133mm in diameter and

- approximately 4mm thick and fitted into the test device of Figure 1.




m cron copper coated Myranite powder filler according to the inventi on.
Figure 11 is a graph showi ng the screening ineffectiveness Yz

standard known filler by way of conparison with the tests slhovvn In Fi gures
9 and 10, and | Figure 12 shows a wi ndsppen wi per notor formed from

pl asti cswons@nizgd according to the invention: Shiel diPeF/GBOZRE usi ng Ivy}
tt porter coated. with copper in selveral exanples wth different

per cent ages by weight of Myranite as shown in Table 1 bel ow was conpressed
‘into discs 133mmin dianeter and approximtely 4nmmthick and fitted into
the test device of Figure 1, 11 May 2006 WO 03/ 043399PCT/ GB02/ 05168 4
Synbol TABLE 1 % Cont ents Name FellBLEsIFeq Fe208, Fe304Sanple 1 Sanple 2
25 to 5025 to 50 Si2Silica25 to 5025 to 50 CaQOCal ci um Oxi de2.59.0

L

Ngcvagnesw S del. Inage?03Al uni ni um Oxi ded. 44%5CHaekst assi um Oxi de0. 520. 1
SnTin0. 2 nc as Zinc O<| de (ZnO) 1. 354. 0 Sul phur as Sul phur Oxi de
(S03) 1. 7<0. 2 Manganese-0.5 MhOvanganese Ox§ edl. 9 2as Lead Oxide

(PbO) 0. 20. 3 P205Phosphorus Pent oxi de-. <0.2 BI Bi smuth-<0.1 Cr2G8Chrone as
Chrome: Oxjpde (OnOB)0; ASTHAFB05FeJoCdCadN U Ty ige <0-J510 50

Si0O2 Silica _ © 251050 25to 50
- Ca0 Calcium Oxide 25 9.0
MgO Magnesium Oxide 1.1 ' -
Al2Os3 Aluminium Oxide . 44 4.5
K20 Potassium Oxide 0.52 0.1
Sn Tin - 02
Zn Zinc as Zinc Oxide (Zn0) 1.35 4.0
S | Sulphur as Sulphur Oxide (S03) 1.7 <02
" Mn Manganese - 0.5
MnO Manganese Oxide 0.3 1.9
Pb Lead as Lead Oxide (Pb0) 0.2 03
P20s Phosphorus Pentoxide - . <02
Bi | Bismuth - - <01
- Cr20s3 Chrome as Chrome Oxide (Cr203)  0.15 Trace <0.}-
Cd - Cadmium - Trace <0.1
TiO2 Titanivm Dijoxide ' 0.2 -
As : Arsenic ' _ - © Trace <0.1
Sb Antimony - Trace <0.1
“Ni "~ Nickel - - - - Trace <0.T -

Balance _ Trace Trace




Ti Q2Ti t ani um-Di oxi de0. 2- AsArsenic-Trace <0.1 SbAntinony-Trace <0.1

Ni Ni ckel - Trace <0.1 Bal anceTraceTrace 11 May 2006 WO 03/ 0431?19[ﬁla€2006
PCUGB02/ 05168 Al t hough Myranite as sanpl ed has been found to have a ferric
content generally over 25% by weight it is possible that it mght be as

| ow as DOBORIY hernore it i s possible that other ferl@fRgretitc material s
such as [N (en)213 [Fe(CN)d]2 . A-hO could format |east a part of the
iron content. The silica content may be as | ow as 201/6. Test equi pnent
according to Figure 4 was then connected to the device Figure 1. The

t
frequency reengsalipover 25% & Wt %Q;’éﬁ he, evel of the
si gnal pass20fp. Furthegnores is possiblg thakeine gtery Sélwh@W ett

- Packard EPSRtfedplC al.y3H:Oacouldhfordntad leastr 8 dpart ThetheqiPPrent was
R

I n -accordag&,f\t %"‘\Ié AN BeMsnaw ds2@awder of Table 1, suitably
. coated with SPhar 6ne of two nmetallic | ayers was typically of a density

of about 3.5 g/m and was faqund 0 be pel ow, neasur e&e&é%t};gé%{%ﬂ%kd for

' | d . , T
e S T T s K, e
A IGRERT: T8

Al pha parti Tes eqnipaiesh apearding to FigiHe 4 WasvbeR SOnPERE isands of
hours. The Fiaire ShrPhe sigmsl @cherated) Robde doSchwarg SMCt BE 2eneeator,t he
~coating tothisknessam-plodhldied Zsighal off endBa tamyslituderaingatieite copper
but ot her oat | ngs frb & Ba83 <hp Rishb@n inFipAeg8.UM  zi nc,
‘neodyni um 893?“‘81;;55% %‘ﬁb&’gﬁ %&né'{lg m? r |?e. C 6} ' es the
shi el di ng p&hedevel \ﬂégnﬂlrpaéﬁﬁgéﬁrm CPa7K)2 %‘Wg &1@3 m‘%gﬁ%ﬁe coati ng
may be appl bpd Hewieit tRackgrd EPB526AdSpedirun daajysaransste data sipred-coat i ng,

el ectrol ysiThefeqagﬁﬁ&ﬁﬁb%m.mrammnwi\sfrmtz@aﬁomder may be heat

y De ¢

treated and nm onpounded and cold blended with polyners, resins and

0, : . .
el ast oners tT%e(’%f\t/Iylfgf?‘?l% P&%ﬁ%? 4f Table 1, sujtably coated with either one or two

metallic layers was typically of a density of about 3.5 g/ml and was found
to be below measurement threshold for Alpha particle emission between
1 and 8 MeV when taken over thousands of hours.

The test samples were formed from coated Myranite powder, the coating
to thicknesses of 1 to 2 micron and 2 to 3 micron, being copper but other
coatings may be used such as chromium, nickel, aluminium, zinc,
neodymium, gold, silver and strontium ferrite. The coating improves the
shielding performance over un-coated powder very considerably. The
coating may be applied in multi-layers by a dry blending process, plasma
coating, electrolysis or electroless plating. ‘

The Myranite powder may be heat treated and may be compounded and
cold blended with polymers, resins and elastomers to at least 92% by
weight. Samples tested were between 50% and 92% by weight. Particle
sizes in the test samples have been between 10 and 180 microos.

A typical test result shown in Figure 8 shows a 4mm test sample of
Figure 2 resulted in a reduction of electro-magnetic emissions of 40dB
" for just below 150 MHz and over 50dB for 350 - 1000 MHz. The samples
tried were considered to be highly useful in shielding emissions from
electronic components in mobile phones.

" In order to reduce the cost of shielding and/or where a lower efficiency .
can be accepted the powdered material of the invention may be mixed
with uncoated ferrosilicates.




wei ght. Sanpl es tested were between 50% and 92% by weight. Particle sizes
in the test sanples have been between 10 and 180 mi crons. Autm'gg 6t est
result shown in Figure 9 shows a 4nmtest sanple of Figure 2 résulted in a
reduction of electro-magnetic em ssions of 40dB forjust below 150 Nff-1z
-and over wasB4330r 350 - 1006 NIHZ. The sanples tried rgayeBoe/031s$ dered to be
hi ghly useU in shielding emssions §drom electronic conponents in nobile
phones. In order to reduce the cost of shielding and/ or where a | ower
efficiency can be _accepted the ppwdered .mterial. of ,the | nt{Qn may be
i xed i & A i My PSRREedn Rl Sopedes gl lyeiale

PCT/ GB02/ 05 if8ction srpubded eamponents eceqrdingfodbe dnventioni @S- t o produce hi gh
- performance injection noul ded conponents according to the invention was:
15% resin ?%/g/harqﬁner 1.5% brom nated organic flane retardant 0.1 - 0.2%
accel er at or 187798} organic flanme retardant 0.3% coupling agent 0.15%
rel ease agent 0.15% carbon bl ack pignment 74% copper coated Myranite powder
The Myranit 8%pdandenersed in successful trials was generally less than 200
m cron particle size and separated into four powder sizes (0 - 50, 50 -
100, 100 - a ' | showed that the Myranite powder
- perforned méﬁﬁagfbﬁlgﬁaewgﬁ%eﬁeﬁg%&%y to cause delam nation: The
Myranite conmpound was used for mcro-packaging (see Figure 6) and for a
“wi ndscreen Wibef.2%tancelesaor ng i ndicating its excellent performance for
.mcro circuitry and for autonotive conponents. The Myranite filler may be

bet ween 70 @"7‘%0?{? gafﬂﬁifﬁﬂerétél‘dhﬁ? m cr o- packagi ng application that was
subjected to'trial,~an

0.3% coupling agent
0.15% release agent
0.15% carbon black pigment

74% copper coated Myranite powder

" The Myranite powder used in successful trials was generally less than
200 micron particle size and separated into four powder sizes ( 0 - 50, 50
- 100, 100 - 150 and 150 -+ microns). Trials showed that the Myranite
powder performed well as a filler with no tendency to cause
delamination. The Myranite compound was used for micro-packaging
(see Figure 6) and for a windscreen wiper motor housing indicating its
excellent performance for micro circuitry and for automotive
components. The Myranite filler may be between 70 an 80% by weight.

In the micro-packaging application that was subjected to frial, an
integrated circuit chip was encapsulated in a Myranite compound similar
to that above to form a Quad Flat Pack (QFP) and compared with a
standard QFP using conventional silica fillers(Dexter Hysol compound).
Myranite QFP,s according to the invention were tested for 240 hours
(equivalent to 40 years use in temperate climates) in a highly accelerated
stress test (HAST) chamber at 108 degrees C and 90% relative humidity

- (RH).There were no failures of the Myranite QFP’s after 240 hours. The
electrical performance was found to be nearly identical to a standard IC in ’

" a standard QFP. ' |
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compoinds well, is mouldable and disperses uniformly. Components

“transfer moulded only with Myranite filled compounds, show comparable

amounts of delamination to those of standard resins. Final tests resulted in

EM shielding by as much as 90dB over a full spectrum without any short

circuiting of the standard micro-electronics device used in the tests.

Trials on electrical motor housings for windscreen wipers (Figure 12) had
to be curtailed due to pressures on the trial’s team. However, initial
indications are that Myranite compounds are highly suitable apart from
their excellent EM shielding (EMS) performance since motor stators can
be moulded directly into the Myranite compotnd casing thereby avoiding
the necessity of metal canning. Further, because the screening material is
throughout the casing, damage by scratching or whatever to the outside of
the casing does not effect its EMS performance.

Initial tests on Myranite -compounds indicate its suitability for plating
with metal for reflective or decorative purposes. The mechanical
properties when used in larger casings than that shown in Figure 12
appear to provxde a very atiractive material.

Trials on Myranite included in an elastomeric material have heen
~ indicated by the Applicant but are not yet completed.
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5. A filler as claimed in any one of Claims 1 to 4 wherein the particle size
of the powder is generally below 200 microns.

6. A filler as claimed in any one of Claiins 1 to 5 wherein the electro-
conductive metallic material is copper, nickel or chromiur.

7. A filler as claimed in any one of Claims 1 to 6 wherein the electro-
conductive metallic coating is between 0.5 microns and 4 microns thick.

8. A plastics‘ material suitable for moulding comprising at least a resin
and hardener and between 50% and 92% by weight of the filler of any
‘one of Claims 1 to 7.

- 9. A plastics material as claimed in Claim 8 wherein the filler content is
‘between 70% and 80% by weight.

10. An elastomeric material containing the filler of any one of Claims 1 to
7.

11. An electrical or electronic component shielded, packaged or
encapsulated in the material of any one of Claims 8 to 10.

12. A component as claimed in Claim 11 being an integrated chip.

13. A component as claimed in Claim 11 being an electric motor.
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17. A method of forming a product by compounding the filler of any one
of Claims 1 to 7 with at least a resin and hardener and moulding the

. resultant compound.

18. A method of forming a product as claimed in Claim 17 including the
further step of plating the moulded compound.

19. A method of forming a product substannally as hereinbefore
described.




