WD 2008/ 135908PCT/ 1132008/ 051655 1 DESCRI PTI ON A TUNER
Field of the Invention 5This invention relates to
wd wastisseo@nd particularly to radio frequency teqBIB2008/651655
nodul es for radio or television reception, through
ei ther anal ogue or digital signals. The invention has
particul ar, but not exclusive application to flat
screen televisions, digital or cable set top boxes,
nobi | e tel ephones and ot her handhel d devi ces. 10
Background of the Invention A tuner nodule typically
nErlses an oscillator and an i nput connector 15
sucHERSRERTIRN aerial jack, often combined with
baseband processing circuitry, for processing the
recei ved signals fromthe in@y@ onnector. Such tuners
are typically provided mﬁtﬁ' E ing or shielding. The
casi ng provi des physical protection for the components
and a | quyliepeda B gh frequency ground plane, as
wel | asq§$EtTTTt§$£bTDt ection fromthe externa
environnent. In order 20 to provide effective
ghi el di nlg'[ fnb@ntfbﬁ%l@%s‘té tdneRd, G partER ARy & radio frequency tuner
electrlc ?y conducting material (usual V
et elofulesfer faslia pééﬁ*@n%@m reeeptipy. hepughoRi r@ﬁﬁ'@%‘ﬁ or digital
grogg%lggTH@qﬁven%htt%% %ﬁ%@ér PRk et excttdfe Q}?&lc&ﬁbn to flat
da shows an exa tuner circult substrate,
i ncSQraﬁ?mg?!%VlSsWSeH@ltélas’eﬂabw|t¢ngff>’H9§ meieoielapbpnesiand other

hi gh, FL ﬁﬂ&[q@é anplifying circuit, the mxing circuit,
and t ocal EBOSCi Il ating ci rcui t. However ,
H@pplicants have found in testing mniaturised tuners
that the performance of the tuner is degraded. In
fact, it was found that the performance of the tuner
can be dHackeronnd phthelaverdignext ent that design rel ease
specifications or targets could not be satisfied

across the full frequency ' ) ,
A tuner module typically’ comprises an oscillator and an input connector

15  such as an RF aerial jack, often combined with baseband processing circuitry,
for processing the received signals from the input connector. Such tuners are
typically provided with a casing or shielding. The casing provides physical
protection for the components and a low impedance high frequency ground
plane, as well as electrical protection from the external environment. In order

20 to provide effective shielding, the casing is typically made of electrically
conducting material (usually sheet metal), and is tied electrically to ground
through grounding pads. United States patent 5,438, 690 to Tsukuda shows
an example of a tuner circuit substrate, including a shield case covering the
region for the high frequency amplifying circuit, the mixing circuit, and the local

25  oscillating circuit.

However, applicants have found in testing miniaturised tuners that the
performance of the tuner is degraded. In fact, it was found that the
performance of the tuner can be affected to such an extent that design release
specifications or targets could not be satisfied across the full frequency

30 response range.



30 response range. 2 There exists therefore a

desire to mniaturise such nodul es whil st ensuring
wopeenisogat i on performance | evel s are attai nedpCT/IB2008/051655

5Sunmary of the invention According to an aspect

of the invention, there is provided a tuner conprising

at | east one oscillator and an electrically conducting

casi ng, which casing conprises a first region for the

at |least one oscillator, a segond region 10 and a

third region | ocated between the first and the second

region, wherein the third region is adapted

o .
restri ct! e ¥iSkh MPARTOEH SofetthdP MIPREIES Ruchmpsides whils

f i r shsuringspécificatibh BefdtiRNbe Bk @ife attained. Thi s aspect
is based on the realisation by the inventors, that the

m ni aturisation has the consequence that the
separation between the 15 conponents, and between the

conmponents and the casing, is reduced. In particular,
?he pro i oscillator and the casing
resulted in a surprising and unforeseen increase in

unwanted internally induced eddy currents within the
casi ng. AEREHNY M%gawqwg thig dBygipnohegt Tt irpaaed'S tuner

pr obdripisiey HtUBLEt weCRtilhidg ah® ah RfectrdfIly BYRIUCtifY) casing, which
recited above is iprr oVi

dedf. I n sich a tune,(], t he ,
pr 053RS GPBPHSES BTat regioR; et e aldeash Ang O&Ci@ighy @etpcond region
1@Nabhd 8hitdregish IGiafstEbEtweén PeITirstIamanke sédndce@on, aftlefoin the
specifications, for rel eas despite s?ﬁller for

f actyPLeq'pR s i‘?@é’%ﬁd&aéﬁ”‘ﬁ% PreBpEatiosH d%cﬁ%ﬁﬁq}r%ﬁ?‘?ﬁrs‘
t heregjidnSto e sdut régiect or | ocated in the second
regi on. Advan in. this emjodinmen

, ageousl y, t th
hdapt i i Bl GePeHest Peded PRghegiRapY 485 e mventors, it the
nonnifddiiedtion g hat gei @bnsequence that the separation between the

15 components, and between the componenis and the casing, is reduced. In
particular, the proximity between the oscillator and the casing resulted in a
surprising and unforeseen increase in unwanted internally induced eddy
currents within the casing.

Hence, owing to the recognition of this problem, a tuner according to the

20 invention recited above is provided. In such a tuner, the proximity effects of
miniaturisation are reduced, enabling the attainment of performance to
acceptable specifications for release, despite smaller form factors than

previously available.

25 in an embodiment, there is an input connector located in the second
region.
Advantageously, in this embodiment the adaptation of the third region
comprises non-conducting material.
Alternatively, in another embodiment, the adaptation of the third region

30 comprises an air gap.

In another embodiment, the third region comprises at least one slot.



Alternatively, in another enbodi nent, the adaptation

of the third region 30conprises an air gap. |In another
weledssent, the third region conprises at | eaBtT/BM08/051655

slot. 3 Advant ageously, this slot is

rectangul ar, having a wwdth Wbetween the first region

and the second region. The wdth Wis advant ageously

in the range of around 0.3 to around 0.5 mm

5Advant ageously, the third region conpletely separates

the first region and the second region. In yet a

further epbodi nent the casing conprises a pJyraljty of

first rdylVGRSOpesha tF §loAls Efiagaulgs aamnataow@ft11 @Lwl{vﬁ%n the

t hi fi;dt fea@nQMditBe 36lRtieEgibe restrict 10the propagation
of eddy currents between the plurality of fi

y rs
r egi ons, Tentfdtheiig advantagecslyin ?hégj?’éﬁ?sf’f&'ﬁ%l“iqw%gé‘éé%'ad 0.5

I e These and ot her aspects of the invention
Wi | | bed%’ovparent fromand elucidated with reference to

?he enb aalaosoushs dbe iy regios cpuppiglely separates the first region

and the second region.

In yet a further embodiment the casing comprises a plurality of first
regions for a plurality of oscillators, and the third region is adapted to restrict
10 the propagation of eddy currents between the plurality of first regions, and

between the first regions and the second region.

These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.
15

Brief description of Drawings

Figure 1 shows a schematic section through a tuner;

Figure 2 diagrammatically illustrates a tuner in operation, according to one
20 embodiment of the invention;

Figure 3 illustrates an embodiment of the invention particularly appropriate for

~ “many in one” tuners; and

Figure 4 is a measurement graph comparing the oscillator leakage of a tuner

according to an embodiment of the invention, with a conventional tuner.
25

Detailed description of embodiments

Figure 1 shows a schematic section through a tuner module 10. The

module has a substrate 20, on which are mounted various components.

30 Towards one end of the module is located an oscillator coil 30. The oscillator
coil acts as the local oscillator for the super-heterodyne receiver, in order to

provide frequency conversion, prior to signal processing in the baseband.



15 Brief description of Drawings Figure 1 shows a

schemati ¢ section through a tuner; Figure 2
WORYGAaWARt i cal ly illustrates a tuner in oper aP{CHRB2008/051655

according to one 20 enbodi nent of the invention;

Figure 3 illustrates an enbodi nent of the invention

particularly appropriate for "many in one" tuners; and

Figure 4 is a measurenent graph conparing the

oscill ator | eakage of a tuner4according to an

enbodi nent of the invention, with a conventi onal

tun%wa%lé t![r?f:) dsﬁg ﬂ@%‘f'iHeortnbglﬁ] OiE I&ZE&dén{rﬁBh?%onnector which

ure ShO a schenmatl c sec |on throu
noda$ ehavn hatleds asghlitter deasl 40. s Bedveeant tbe .zasrlalow avdl tbh ogeidator

m’“@@ %Pe cal ngBPfﬁte? QR eBaRh oaet?rf)?jr TBX\%[p%g%ﬁlfQ 58 eBorl 4 The

cated an osci |
oscchmmrtﬂnta:mrmlrmct@ tunet Isirckibeard podedtéd e!Woa cheingt Weich as

$UD§I50WF?BSI%OHE¥§15 RO X&rtlon'éb Qﬁdjgrto %eeﬁé?lvbge TyPicaIIy, the
requency conversion, prior I gnal process n
t heCéringliather. lncludaaaﬂvmkdnetatmrogp&éis tneordﬁdOdfetteh@ntain |lateral

fmd&!d?anow.'trﬁ&%&qu@& rBAtAE, GRENASE Bfopalifid of frisiif¥fbe or

Is as tter aeri aer |
andletahegaafs@n theaessillaBy tathe cdneri aepuponents oesulsgbliansct i on
60 and a bandpass filter sub-section 65. The
conmponents formng the tuner circuit are protected by
18 casi ngTprﬁii dimeasiops Blli@vﬂdnﬂfféﬁ@dlh%léo &s gesaribatd ebevd, @nd such

| nC?Qﬂw OS:ﬁSHdEQQu%gied_ éle%icoh@ 8r§%r‘é%3fd4htln?éngth

k net al rri In or er to bet

conbrAa nllfat"leWtﬂth gadlil 3 m mlgfm-nfor Wémdh@tota&muée V%{wue is
i mafouﬂfi ORRQAPI O%Wevéﬁtr%é&heﬂ&ﬁ@r %dh%%kér%edééu%fw BRaller,

oscillator to the other onents or subsecti ons.
typically with dimensions of 30mm ength by 30 mm width by 10 mm height, to

15  result in a module volume around 9 cm®

With increasing miniaturisation, the location of the components within
the module becomes increasingly important. At a certain level of
miniaturisation, the oscillator coil becomes sufficiently proximate to the cover,

20  toinduce eddy currents within the cover. These eddy currents form a leakage
path from the oscillator. In larger conventional tuners, the level of induced
current is sufficiently small to be negligible. However, the inventors have
discovered that, with increasing miniaturisation of the tuner devices, the
induced current has a significant impact on performance. In other words, with

25 increasing miniaturisation, the gap 35 beftween the oscillator coil and the
closest part of the conductive cover becomes small enough to result in
detectable and significant eddy currents being induced in the cover. For
example, the reduction in volume from 30 cm® to 9 cm® described above has
resulted in significantly worsened oscillator leakage( see Figure 4 to be

30 described shortly).



10Typi cal di mensions for a tuner nodule 10 as

descri bed above, and such as the UV1300 nodul e
WOHSBIFRY by NXP Semi conductors, are 53 mmin PEHYPROYRPI65S

43 mqmin width and 13 mmin helght - for which the

total nodule volune is around 30 cnB. However, nodern

tuner nodul es are desirably smaller, typically with

di mensi ons of 30nm | ength by 30 mm wi dt h by 10 mm

height, to 15 result in a nodvl e vol ume around 9 cnB

Wth increasing mniaturisation, the |location of the

conponeng Figirk 3 R éﬂ!ﬁvﬁﬁ%@v%@@ﬂ@&uh&cfﬁba%d&%lﬁg to a first
inmportant. At a certain _level of mniaturisation, the

t
oscembedigenteiithe nueriiens Theruynper exting 19 kas adfistragion H (the
COVEdnerd QutiPel I fHech |§%}5lcfébr 5}?8%%8?‘!&& IfHe‘? win %‘éﬁrls housed

TheSe eddy currents forma | €ak ag fromth
oscihelageliator BA. 1Aaperanddeaive iddakp aeuﬂ@"% dep'ﬁ@dlt@«/@dashed

of I'|rfé‘§U|§eéi| tR&IEhE MEmbR Foth fthe io8aidtdr, SBis IdBtLat, or over, the
negli gi bl e. However, the inventors have di scovered

t ha@ef'a\kﬁ@WqCFﬂE Adatierrprial sennegior Sanughown herreas ariplitter aerial
devhs@sy art MBul W&tﬁwcroﬁﬂécﬂaﬂ%oakél getidenant msltr%%n 110

on performance In other words, with i ncreasin
i neng thei %pn%rﬁgl@rh@%@doe@e%@t%@ﬁe@%1%%cm fhigt @mbod'ment

COi {hedRiFy .tegﬁm% 9$R% in RAICbvél forMPgERNAUGD. Vit ®as width W.
becones smal| enough to result in detectable and

18 gni fi cant eddy currents being induced in the cover.

For examplipg thBegepsdidhtdraRisi dbvice! wpfdpgga;t% 6f”§ddy0mﬂ'rents
cnB descri bed above has resulted in si

wor $8AWA seRemticativas fasheddves daée) lﬁ'@l&’ﬁge‘hbll w%%of 130. Thus

30dgscdddhedrreRRribinihg thedoscillator Iéékaﬁb(]:}éﬂ'% Felts aShewer axtent
plan view of a tuner 100 accordi

n i
enmb S v 0ohethe reRiPB A ithh Covge ﬁ’pfp@we'c%fs'ﬁﬂ@%dﬁaﬁ%g the

18 finpst cérﬂﬁécﬁﬁs lﬂ,qoa{rﬁdm%rg@nﬁgﬁhc@mylreﬂ@ce@f dohtipaled Sith that
depi cted by a dash I s housed the

ch
oscinepsifred 09@ Siw'agé@wﬁa bfd?a@fitfaﬂvt i@oth(%.r%rgener all'y
depi cted by a dashed 5 Ilne) is at the end renote
fromthe oscill ator, Hd i.s. | ocated at

. Lh
aerial dBAMEEMAcdNENtthe i} fegjon ?Fﬁ%é‘f%?”%%vﬁ‘&”'%ﬁdaﬂth w,

her grefsalily $Btweeheibodel.B dhm Radiong ma) altn@mgh Wi ths&fbm about 0.1
out put connecti on cket et ween

28 Pk OGS Gt P AStnTeoqcyan g othiet iy SR gpicienty

1ﬁ0narhﬁw td‘lpx%vaﬁfbﬁﬁd raRgd dédiee tdrhisslon %u?@ﬁom the S|o®,tanldrto not
e Ccov Orm an | a SILO a

0 SR oy o et Gk 8 st g, ROt god il om the

gr Oﬁﬂlfmlfa! @RvidhREhel Ywisith e bt'cﬁndeﬁhw/\/thesmﬁatwmwt |tNe aa/entors
ashne I Nes

, 35), is i ded f he s
C hereciay=e i Bierd i BATiEs pr O I helfif pLaRiaid S ee i
2ar eatdas;ag ghaata%ra meerffjnct’tlaﬁtoﬂphyﬁdaltahdt dlectfical ﬁ;hlet(ﬁm nwas
e cover ve rea e

05 T B derias oarcs iF ppisiie PR ik Aadyifiape. and the
r edvemdlits ¢oBpagatedvbl hetilia@dg the eddy currents. With such a slot as
shown, the thickness is preferably sufficiently large (whilst still being functional

as an impediment to eddy currents) to be conveniently manufacturable by a

30 hard tool, that is by a tool which suffers from only limited wear in use, and thus
is suitable for mass production of the slot. The width range mentioned above



measured on a simlar device but without the third
In this enbodinment, the third region
W%F‘gﬁll?@o’} ectangular, with a width W prefer ab?an[BZOOS/OSMSS
bet ween about 0.3 mmand 0.5 mm al though widths from
about 0.1 20 mm upwards are possi bl e. Advantageously,
the width of the slot is sufficiently narrow to
prevent, to a |large degree, emission issues fromthe
slot, and to not disrupt to t8o great an extent the
shielding effect and i munity fromthe external

envi JORE oundY GSlovide aoéd?z‘(lbl‘ﬁ@gt Maﬁc@%e%ﬁé’&f the\@i‘édtl%hagneﬂc

the 1 nventors recogni ze t here is a technical

pr eferapatigilib EM{e) resfosnanse aawiyn@mmai barddpplingsgapphility2s a
casing that has a prime function of physical and
electrical shielding, it was found that a design

bal ance Tihe siisionnds Beeitesr. tHavwever.daull Detimgediaiely apparent
@enﬁ%i éﬁ'y tt.)tﬁelbﬁorg@érl?ﬁgtﬂby mb&iﬂHFﬂnQyﬁ bk R8e& HFMabeibf e?rl"&l? 8ap, for

such a slot as I ckness 1's pretera

suf insignes an ynsulgiing a(’bﬂﬁ“@s&’lﬂ@,mam bey&ilisrfl, PnACIasHa glleragatenal
an InftRect BRgt calss %%n@gécs&w i copbfierd méﬁ{é' 18 chsing will be
manuf act ur abl e by Ohard tool, that 1s by a too

whi @Wtwfﬁ@tﬁﬁmﬁ@ﬂlvwrpﬂmﬁ@d wear in use, and thus

is suitable for mass production of the slot. The width
range nentioned above 6 has been found to provide a
1@onveni énrthpa|agridewpde s gmbedimanbcibe dfehiestands a rectangular

conpat. | ibdvey, thEMG nQ‘ﬁHtQﬂ‘dFﬁtﬂﬁﬁth@'Fé’%lbﬁ‘%%Et%h&lar or even that

hardtool|n?caa| he sl ot own is an air gap.
Howkgeadges of tie fegigas |afﬁr§¥ﬁ'9hfelﬁpr é’tﬁé%ﬂ%nihe@'@tﬁ‘é)y'daﬁﬂ)/e a zig-

ot hegy BPBaGeA Prsthd, NFoVBEH WXt @Y HRcHRLH subsRIngsR Rldudd the
air gap, for instance an insul ating adhesive strip may

be BOPRgaLiER ,of §fldy cyrands between teg f|r 2R segond rpgiph e Mere-over,

15 at {1RI o:6RE fftatiGH VRN ALRAURG6N i@en&%m@a%t $hd Bpérdford BE the
casing wll be protected fromthe

phy
oy PPBEeRhOUSH R faakn IS SHOWR YRR CoTTaly g madie, it may

t hepé Bendlicl8e 186tk t dosbEG!&RBEINBIosSIlibr, oFMMaMEIL.cohR&dt&s.
isnolimtation that the region is rectangular, or

even that the edges of the regions are straight. For

I nst anceaithiblgh ?dh@‘lhlﬁiokégﬁbrh%Vée@:n%écﬂé@%cﬁ#ccﬁﬂm{tﬁ@ the skilled
rofile, prov t effe

24 ybEEan é{?mﬁd'ﬁ@gfu%%or?ﬂ%teﬁb%tﬁﬁﬁat?%f? %?ede‘a’(ﬁ@osé‘{ﬁ% dnfndicate

bet wenhd hegibh ratts agthrs efilide NRGidNto Wl propugationl6f Ieakage
t he exact .l ocati on of the third rigl onis.not critica

f or YRS e 13t ICBYFTof Thife THeIRACeAPt HEGYRIh Everig 6‘ﬁV'"9 a

i S gifavienty’ aREl Yesklitity ak | e Oéppir&maf@ote# efredubndB Yo beffectively
beneficial to | ocate |ot closer {o e

0sc @mggb}he i?ﬁikagﬁélqnﬁ @R @Hﬁﬁg%/iq?r%bamer totpropagatlon would fall

25  within the scope of the invention. Further, the invention does not require that
there is an absolute absence of leakage current in the second region, but
merely that the third region acts as an effective barrier to disrupt the eddy
currents and to reduce the impact of leakage current on the device. Also, the
skilled man will appreciate that the full range of geometrical variations

30 described in relation to an air gap above will be applicable in relation to non-
conducting materials. Indeed, since some such maierials provide for

increased mechanical strength relative to an air gap, a greater design freedom



Al t hough the third region is described as

non-conducting, the skilled 20 man will imediately
WQRAHBEAEIS ¥ e that this termis used purposivel yPCT#B2008/651655

indicate that the region acts as an effective barrier

to the propagation of | eakage currents in the cover.

Thus, for instance, a conducting nedi um having a

suff|C|entIy high resistivity at the appropriate RF

frequency to effectively danpén the | eakage S|gnal and

thus provide a barrier to propagatlon woul d fall 25
Wi t ma? bl ﬁé?tﬁé)?or(ﬂfle %E}‘ﬁsldé“é t oy Eﬁmrrd re@ when using
inventio oes not Ir ere I's an Y1 HE

abs@if@e’nﬁﬁﬂiﬂéa‘ﬁ@@eemf‘r@hgann the second region, but
nmerely that the third region acts as an effectlve
barrier to disrugt_the eddy currents and to reduce the
i npact df furldakemeodimenieeftthe imventionde shewn indigios 3t Abis depicts
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Teonepruifla Mooy APPTE G ich bdeliind AERE; Ry popuir
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provi de for |ncrease nmechani ca

an %ﬂ(}a gaph and gil exokthe des ceer 208edrothis ﬁmbao}mbet the osmllators
avajlealf o4 s%B&a@X&té‘sﬁgnﬁﬁé éﬂ?&%ﬁ%{w 0, tHB%eK/QI:h tdmay be

reglon when usin ter Ive to a
1@apapmowrmtcf Ffemcwﬁﬁda@rﬁéh@n ene taseillatar withinamei @g@hom Senond

fi gr‘é@%n3220TE' §ss§?9%%'te§at §nﬂ$ o%ér?né{)ﬁgfonteﬁfs & thgﬁﬁiﬂ}{eﬂ nnéhfdmg the

type of t uner, beco I NCreasi n
andnpyisennegier onaﬁrel nahehowTs Tﬁmﬂrstpeeomamd tr@tmcgn@won

- agreSIRWshBRES A6 ddAhEnGSH) !hleethpa %5 930, Z%b%%m the

230c, assocjated wth respecti've first Tegions
2101ird fepion meluges anairtasp e diesiornas a slof; hewevesnsodschsaed in

h |
14 hereRitibh td HPpRvRLS cfboRinidht At ﬁ/ﬁl%@&t%é@ Qﬁﬁotﬁgﬂt de the

first region 210, however, it na ppropri

i ncihiiel st 2s @ Ruitrbieonse@iducingomatgriehi n one region. A
second region 220 is associated with other conponents

of the tuner, including the input connector or aerial
(not shdVrBhownta Fiaure 3, the dhishiegignds e serspaia sendingaus slot

ar %aﬁﬂ@a SRRAGA Sshdel MPARR, |PFsr@fuaWp5§§‘?olé I [)l%vfo%%@ rﬂ’nrd

230. shown, the third region includes an air
24 hefeseﬂrﬁso? digcQtipuous maane for inglarges s ggipn epuld ta & 'the form

15r &l AtT0shabed sl tOFEM 9 UsanRIFRANEEN st Fdgi¥ Rhod8nd second
eq ualjygoossn ble to provide the third region as a

sui TIPS NANIRHAWERT PR PihRFq tagions and theé two first regions 210a

and 210b; a further rectangular slot, not directly joined to the T shaped slot,
may be provided act as to a barrier to impede leakage between the two first
25 regions 210a and 210b.

As shown in Figure 3, the third region may extend to the edge of the

cover (for instance, at 231). The third region may extend fuily across the cover

(not shown), to effectively separate the cover into two (or more) sections.

30  Although this will result in an increased parts count and may lead to reduction
in mechanical strength of the cover, it may provide for a higher level of

isolation between the regions, and thus be beneficial. Further, although in the



As shown in Figure 3, the third region is in the form
of a continuous slot having a cruciform shape.

WORRBANEP8 jt s equal |y possible to provide thBCT/EBA0pB/051655
20 region as a discontinuous region; for instance, the
region could take the formof a "T" shaped slot to
forma barrier between first region 210c and second
regi on 220 and between each of these regions and the
two first regions 210a and 218b; a further rect angul ar
slot, not directly joined to the T shaped slot, may be
pr r t
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may extend across cover (not shown),
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bei fegregents; eglggkage from ﬁ:’qeggwgla,pr, Fsamgeaped iR goutput

t hec@iellol.atg sJJI%QIfl%g@Ofréﬁ’l’@héhtE 4@lics 'ﬂm@ﬁurﬂ Qeék%@e observed
invention (lower trace [ nparis

LT o 46 GonaonB o, (i OBV n e e HaisHatem ta, for this
1§acbéﬁ|culgﬁlﬁmw"iﬁt¥h§'&?§f Aot g5 inkfinkbE&in 41V 88b), My reduce

upper trace 420). The X-axis or abscissa represents
t helepkagp rsiess theRérr2a9¢ aHger9stom 5 Mz to 866 Mz, and
the Y-axis or ordinate represents the |eakage fromthe
oscillator, as measured in the RF output connector.

The sol iREfpieRee 4w5 Pept daadf 40 4Ne yisP catvermlti figmembodiments

| eakideRsseh 2B bVE dHBRVAICInCaRE HavPgaephiite top &id BEIEHRYYovers
The graph il ust rr@#S%j that, for this 15p arttfcul ar

20 yunguch arkoVers; 0 i Ipakaop RS GROLERIIEITIR egfly currents
gapbropagmm@ad Y6 bbkak ageeracTismvemnRAus argadto the inclusion
covefrth"ﬁi FegioRs BB PP EL RSBy %aéna@v@ofhﬁdw&rﬁgv exfgnds
t UNQY thirdandigiths SR PEstatep Rl BRBND ddde8 NbICRMR - Sround, or one-part

covers or housings.

25

From reading the present disclosure, other variations and modifications
will be apparent to the skilled person. Such variations and madifications may
involve equivalent and other features which are already known in the art of
tuners and which may be used instead of, or in addition to, features already

30 described herein.

Although the appended claims are directed to particular combinations of
features, it should be understood that the scope of the disclosure of the



20 (such a covers 90 and 80), simlar |eakage pat hs
can result fromeddy currents propagating in th
WO B#P%over . The invention thus extends to t]ﬁgmmoosmsmss
inclusion of third regions in both top and bottom
covers. Simlarly, the invention extends to third
regions in both top and bottom faces of w ap-around,
or one-part covers or housings. 25 From readi ng
the present disclosure, ot her9vari ati ons and
rmdi fications will be apparent to the skilled person.
BafiRy of SWPhMRI combination of
e o biione BRI dry o TSafiRy of SHPh copbination o
n fedlgresr disgpsadihereln gitlberwerrdipitiyredy lw@ll@%@r ARyt gangrajisation
or thQre@ffj Hretrp XIP ﬂﬁt i F‘éﬁtgﬁ &S thdl sraﬁ'ﬁedl}ﬁvé}iﬁi@ﬁ%%rd@@é?ﬂ!y claimed in
ough pended clains are
d| ram’t @amt enp avhethar efr n@dfrﬁ“ Tﬁ??oﬁQY@f fleeft theespme technical
h b HePRdsdPatvehlisy.scope of the disclosure
%f OF#hse*e ga%;bgggm |n§/ent |Vgn al so i ncludes any novel
f eat ur e Featuss Whish dire depgribedtin dhe epntexdafpeparads smbgdisents
hergLp ﬁotWBrcﬁﬂb@d' A (t,drﬂ(bn%tio'nrmlé %inb’eyer%oﬁﬁﬁént Conversely,
generallsatlonthereo her or not it relates to
t hevasighe Teaivieatwiyeh gse. pfpé§éawtv yaescgbesbdn the eprfex| ¢fj ansingle
andﬁﬁ‘l‘ﬁ‘&}ﬂ‘ﬂ@ﬁt OFna‘S}Otaléé & t gy an){JaFHteI?' lor Ofin t BBy SalFRible
technical 5 problenms as does the present invention.
1FeasUbresnkipation- are described in the context of
separ at erhé%sﬁ’da'ﬁ? Héx%b?%We@'n%@cé)ﬁaPﬁ&N @S ﬂn@?/ be formulated to
conbi nation 'in sin nbodi nent. Converse
varwbg‘eatémsmréiéorm adioas of évcfbiegmrﬁ/durws@ﬁ Rsepcuiion of
t hene pRdsekt afflicitic St Bng fPGE asm.t:andmyerﬁleé theb&irom.
provi ded separately or in any suitab .
10sub- c E9bteatakepf completenprs itisplpe é‘a’i’Fﬂd that Bpyerg \wegprising”

1510t §&R habxJNRW 6IHF Bherh@ts RR digsdTuhaties tg %H@Bn" does not
features and/ or conbi nations of such features duri ng

t heS¥stusscitiadly. and ralerepp gignt indhpiciaias sbal! vt b&fcoaﬁ'yued as
furfhigng #RRIcbEEbT PR cfhsved therefrom For the sake of
corrpl eteness It is also stated that the term
‘conprising” 15 does not exclude other elenments or

steps, the term™"a" or "an" does not exclude a
plurality, and reference signs in the clains shall not

be construed as limting the scope of the clains.



10 CLAIMS 1. A tuner conprising at |east one oscillator
(30) and an electrically conducting casing (100

WORHO¥KSEsi ng conprises a first region (110) f%(;'}‘/i;q;@os‘ﬁqsmss

5

| east one oscillator, a second region (120) and a

third region (130) |ocated between the first and the

second region, wherein the third region is adapted to

restrict the propagation of eddy currents (135) from

the first region to the second region. 10 2. A tuner as

claimed in claim1 further conprising an input

C°”@F&Mﬂ§ (40) located in the second region. 3.A tuner
al med

as C

inclaiml or 2 wherein the adaptation of

the third region conprises non-conducting material. 15

4.

ft u')@:t]urge? %@br‘% igf‘ 141 FRel oRillRoMIRRCLRY thE electrically

adapt ati 0 N third region conprises an air gap.
5. gonduaing casingl (AP which casipgmoawsigeng fist a¢w%@%é Pcw the at

$ Neeblli §ifh &GRS, 205R8R4 irs§isn 31 20)8a+t 2 R Mddn (130) located

10

15

20

25

30

between the first and the second region, wherein the third region is adapted to
restrict the propagation of eddy currents (135) from the first region to the

second region.

2. A tuner as claimed in claim 1 further comprising an input connector (40)

located in the second region.

3. A tuner as claimed in claim 1 or 2 wherein the adaptation of the third

region comprises non-conducting material.

4, A tuner as claimed in claim 1 or 2 wherein the adaptation of the third

region comprises an air gap.

5. A tuner as claimed in any preceding claim wherein the third region

comprises at least one slot.

6. A tuner as claimed in claim 5 wherein the at least one slot is

rectangular, having a width W between the first region and the second region.

7. A tuner as claimed in claim 6 wherein the width W of the at least one

slot is between around 0.3 mm and around 0.5 mm.

8. A tuner as claimed in any preceding claim wherein the third region

completely separates the first region and the second region.

9. A tuner as claimed in any preceding claim, wherein the casing

comprises a plurality of first regions (210a, 210b 210c¢) for a plurality of



6. Atuner as clainmed in claim5 wherein the at Ieast
one slot is rectangular, having a width Wbetween t

WQ 0813¥%i on and t he second region. 25 7.A tu%mlg@osmsmss
claimed in claim®6 wherein the wwdth Wof the at | east
one slot is between around 0.3 mm and around 0.5 nmm
8. A tuner as clained in any precedi ng clai mwherein
the third region conpletely separates the first region
and the second region. 30 11Moscil I ators (230a, 230b,
230c), and the third region is adapted to restrict the
Pr 0pQ4IRtdre T3, 9@95 @Wcﬁ eJHoGthQ%W?éblém% Rhdptéd td bésﬁ‘fct the

first regions, bet ween f1rst i ons and
secPkiegag @poﬁf eddy currents between the plurali of first reglons and

between the first regions and the second region.



