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radi o frequency transceivers and refers particularly,
to radi o frequency transcei ver constructed using a virtual

excl usively,
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nodul ar woracgsmsst Background to the I nvention
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el ectrical function. Each nodule is securely nounted in a housing
(a large box) and the nodules are ipterconnected as required using wres,
cabl es, and so forth. ThiRedoF{RSHSRGE IRRENYRr abl e | abour, and results in a

housi ng t to“&gié%&platively | arge. Many interconnects are required. It
is theref pal object of the present invention to provide a radio
frequency transceiver where interconnects between nodules are generally
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cables, and so forth. This involves considerable labour, and results in a housing that
is relatively large. Many interconnects are required.

It is therefore a principal object of the present invention to provide a radio freguency
transceiver where Interconnects between modules are generally not required.

A further object of the present invention is to provide a radie frequency transceiver
where virtual modules are used,

Another object of the resent invention is to provide a radio frequency transceiver
where the construction aids heat dissipation.

A final object of the present invention is to provide a multi-fayer printed circuit board
for use with such a radio frequency transceiver. )

Summary of the Invention

With the above and other objects in mind, the present invention provides a radio
frequency transceiver having a printed circuit board on which are located a plurality of

components, the printed circuit board being sandwiched between a base and a cover, .

the cover having a plurality of means for accommodating each of the plurality of
components to separate the plurality of components into a number of virtual modules.

All inferconnects between the number of virtual modules are preferably in the printed

- gircuit board.

ts to_separate the



Al'l interconnects between the nunber of virtual nodules are preferably in
the printed circuit board. 02 / 04 / 2007 WD 2004/032588 4 /2007
PCT/ SG2003/ 000197 2 Both the base and the cover may be made of %4&9
conductive material so that at |east one of the base and the cover may act
as a heawosiommns28s Each of the neans for accommobdat i pgr/seesedmee@y conpart ment
in a lower surface of the cover. Each conpartnent may recess into | ower
surface of the cover, and each reéess may be of a depth sufficient to
accommodat e the conponent to be located therein. One of the recesses pass
may conpletely through the cover. 10 The conpartnments nmay be forned by

pat hways pBeh %tuaélgarraWr@lay bé rrﬁaa 6ff&31ebt%6ﬁ:fuctw§ Wafed 80 @kt the cover, the

pat hways f rtrrents en. The cover nmay i ncl ude a
plurality geras 'é‘igarﬁ\}}?rg%%sef’ﬁqjl To"?jmaﬁa iFrea{fflsmpl urality of DC pathways in the

printed ci rcurt board ~The plurality of pathways may extend 15 downwardly
fromthe cemrofmafh@arrarfér%&qm@aeru #n’éy I:Q:Cbac'foﬁip%kni ln@hcsrrées@ars@s#l o frequency

| ayer, a radio fr ound | ayer. ground | ayer.
There may B&°%%h %?'?af %’"(‘ﬁ% MHJFEss W%"r‘?ff%cer‘géﬁfb‘fef’@ ‘bﬁ"’ﬁ’ y ground | ayer
to the DC gpmmm bapks depth gwfioient de acepmmerdale trr%renrrwnnem)tofhed@paedcy ground. The

plural ity @éreif OORUAME fedesiBpabd thdydiRSictéh Brofdh thiofr0Of down converter,
reference oscillator, at |east one band pass filter, C band synt hesi zer,

at | east one up converter, and at | east one L-band synt hesi zer. 25 The DC
| ayer Hay Theeprorpemenemabefomedkypathways proisotind dowryarly fremiiedeerons to all the

virtual noglibce st thédiler ARCIAHIARERGINIEB bonfPadmets drediwdBISi ons to substantial ly
elimnate higher order nodes of signal propagation. Furthernore, and nore

preferably, radio frequency radiation for each virtual nodule is contained
wi t hi n t hathe Fevey may inglude s glyrality ofprtvays for @lanngodlyl2eriyselist & bl y conpri ses one
means for pathes@nmubatphing ot abard. calbe WurdityC M2 may extend

15  downwardly from the cover.

The printed circuit board may include a radio frequency layer, a radio frequency

ground layer, a DC layer, and a DC ground layer. There may be a plurality via holes

from the radio frequency ground layer to the DC ground layer to provide virtual radio
20  freguency ground.

The plurality of components may inciudes one or more of down converter, reference
oscillator, at least one band pass fifter, C-band synthesizer, at least one up converter,
* and at least one L-band synthesizer.
25
The DC layer may include the DC pathways to provide power connections to all the
virtual modules; and each compariment may be of dimensions to substantially
eliminate higher order modes of signal propagation. Furthermore, and more
preferably, radio frequency radiation for each virtual module is contained within that
30 virlual module. Each virtual module preferably comprises one means for
accommodating and at least one component.
The base may provide a radio frequency ground; and the DG layer may include a
pattern of a plurality of fans that, in combination with the DC ground layer and radio
35 frequency ground layer, form capacitors to filier radio frequency signals to ground.



The base may provide a radi o frequency ground; and the DC | ayer may incl ude

a pattern of a plurality of fans that in conbination with the I
| ayer and radio 35 frequency ground |ayer, form capacitors to P(qgéwgaPQT

frequency signals to ground. 02 / 04 / 2007 WD 2004/032588

PCT/ SRO0®/003%538 3 | n another form the present |pyBSG2H@@POVI des a
radi o frequency transceiver havi ng a printed circuit board on which are
nounted a plurality of conponents conprising the radio frequency
transcei ver and a cover, the cover including a |l ower surface with neans
for separ ananoteriore, tb@pfeﬁemi'W@OEPTOYl@aﬁFaqu%Wﬁ’&P%C%P%Vmgéach conpart ment

for 5 reC%hMéMuﬁuMér@loﬁ\wﬁr&h ersaﬁﬁntéamepmdhtytdﬂeomsplownaldomynsmg wonponents to

t t t t
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transcei vercanorseparatiogthe gvérinted leg$tmqompq5t5§pta SARISORPFEENAT r equency 10

| ayer, sa rrébdhnﬂg fhé:%ﬂléerésé{ ofid BIAS! plliABHE bf, compdaEnté Ry @éate &nebsBtWdC ground | ayer .
Fes fromthe radio frequency ground | ayer to

There may p urality via ho
the DC gr (‘S'U'r‘ﬁﬁ ‘gﬂf to provide virtual radio frequency ground. The base
may provide a radio frequency ground; and the DC 1ayer may include a

pattern of, @ﬁr&i B tne toesh inhatitsn frivides alpﬂntediﬂﬁﬂm wvaidi fernusaiwith at he DC .gr ound

| d f to filt di
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pat hwags  taperparedi tisiugnoygrpund deredé lyes ﬂ%a RC }ST"H?ddPHef yIh8® ¥ nponent s
nmount abl eb@ﬂ phiBRy 5 hoMsSmGhd 6dlb freqhenay Grounki Regerid the BICi draundfaysronponent s bei ng

arr anged vgde VHHE ra{dlcaqrcequc=,\'r|§);t aha. %angesm?égo@%(:%&@% Brf the Drawings In

or der tha i nv er st 0o readily put into
practi cal grotmy anc BetDG I’?é?fem@nﬁﬂ‘!derﬂ)ﬁ?tﬁ@ el ehrefie ¢ ;3PS BAk Bn non-tinmitative
exanpl e ogdmpinaticAnahens &t gremaodyerand raffo frdyeerpy @semt iaym/énrmi on, the

desc“?“&@a&%@&rw&&&ofﬁ@i ahaid B rddfd. ﬁfem?é?ﬂe?%ciubé ystrative drawi ngs

in wh ective vie erred enbodi ment

removed f ?Mﬂ’i%t W@%WY‘FQ‘ prmn e power connectmns ?o a pluraht;? of components

mountable on the printed circuit board, the plurality of components being arranged as

a number of virtual modules.
20

Description of the Drawings

In order that the invention may be clearly understood and readily put into practical

25  effect there shall now be described by way on non-limitative example only a preferred
embodiment of the present invention, the description being with reference fo the
accompanying ilfustrative drawings in which:

Figure 1 is a perspective view of the preferred embodiment removed from the housing

30  (notshown);
Figure 2 is an underneath view of the cover of Figure 1;

Figure 3 Is a side view of the printed circuit board of Figure 1;

35
Figure 4 is a top plan view of the cover and the printed circuit board and the cover, the.
top plate of the cover having been removed; '



30 (not shown); Figure 2 is an underneath view of the cover of Figure 1,
Figure 3 is a side view of the printed circuit board of Figure 1;

Figure 4 is a top plan view of the cover and the printed circuit %g%ﬂé@()?
the cover, the top plate of the cover having been renoved; 02 / 04 / 2007
WO 2004/ o3B88038%88/ SG2003/ 000197 4 Figure 5 is a ppenseiesmoefrt he printed
circuit board showi ng the connection between the nodules; and 5 Figure 6
is atop plan view of the base. Déscription of Preferred Enbodi ment To
first consider Figure 1, there is shown a radio frequency transceiver
removed from 10 its housing (not shown) and having a cover 10, a pri nt ed
circui t boggge 38 a%@ﬁw@w&Eﬁw%eprmtgtﬂclrcﬁmgar@%ﬁﬁlg the caméibiARvedithe SANAW Ch” the
printed ci rcwt detween them Base 14 (Figure 6), 1s generally planar and
has a top ¥PH¥%E%that is flat Preferably, base 14 is made of a

heat - conductive material such as, for exanple, alumniumso 15 that it

w il aigd hﬁ&freéji ﬁ %ﬁhé\eﬂ‘offﬂ{e%é he vari ous conponents nounted on the
printed circuit boar By using alum niumthe overall weight is also
reduced. Effectlvely, the base 14 acts as a heat sink and acts as a
support f obestrintion £ gimert board 12. It also provides a radio
frequency ground The shape of the base 14 cl osely follows the shape of
both the prl t ed cuit poard 12 a he cover 10. The,K base 14 may be 20
secured t o' ’55\/%’(’3"%(5 gup Agherg B &ln 3 ?fg%&e&?ﬁﬁ%?ﬁ“?@”eré?’?%gd }’)‘W other readily

r el eas#bl etspeaitsing elshown) Badliceng agaveTd, mpined efagit bbayd R gdradbals t he cover 10 is
al so gener@! ik cBleRtPdnd BAL 18 83ndviciEREFiRlel Yirchil Riweet 8B 20. Cover 10 al so has a
plurality of pathways 16 and conpartnents 18. The 25 conpartnents 18 are
si zed, shaped and located to align, preferably align exactly (within

r easonabl dlapea¥UFigure B Isiegherally plenan aiwidies qitapisuriasehetie fiat.s Prefstattyed on t he

printed cipagittis hed@ & aliat-chhfictve Mgkl KBRS, 3i8exaMpe, it & form of concave

15  that it will aid heat dissipation from the various components mounted on the printed

gircuit board. By using aluminium the overall weight is also reduced. Effectively, the
base 14 acts as a heat sink and acis as a support for the printed circuit board 12. K
also provides a radio frequency ground. The shape of the base 14 closely follows the
shape of both the printed circuit board 12 and the cover 10. The base 14 may be
20  secured to cover 10 using screws, nuts and bolts, clips, or other readily releasable yet

secture fastening.

To now refer to Figure 2, the cover 10 is also generally planar and has a generally flat

top 20. Cover 10 alse has a plurality of pathways 16 and compartments 18. The

25  compariments 18 are sized, shaped and located to align, preferably align exactly

~ {within reasonable manufacturing tolerances) with components mounted on the

printed circuit hoard 12, ‘The compartments 18 may be in the form of concave

recesses into the lower surface of cover 10, with each compariment 18 heing

recessed to a sufficient extent to accommodate the components on printed circuit

30 - board 12 to be located therein. Alternatively, the compartments 18 may be formed by

pathways 16 projecting downwardly fo from compartments 18 therebetween. Each

' compariment 18 may be recessed differently to accommodate its components, or all
compariments 18 may be recessed io the same depth.

35 The pathways 16 are sized, shaped and loeated to align exactly (within reasonable
manufacturing tolerahces) with the DC pathways of the printed circuit board. 12. The



recesses into the |l ower surface of cover 10, with each conpartnent 18 being
recessed to a sufficient extent to acconmodate the conponents on i
circuit 30 board 12 to be located therein. Alternatively, the cor&/ﬁ@ﬂ?@w
18 may be forned by pathways 16 projecting downwardly to from conpartnents
18 t her elvmt2oegmazssEach conpartnent 18 may be recesspdisGhémm@nt |y to
accommodate its conponents, or all conpartnents 18 nay be recessed to the
sanme depth. 35 The pat hways 16 ar € si zed, shaped and | ocated to align
exactly (within reasonable manufacturing tolerances) with the DC pat hways
of the priradiceftqgodncye sigrial thaveis dlodPthe Phikway 16 frgm one c@@RMaNDI®®04/ 032588

PCT/ S@Ooyngwg%aénen[?&di o frequency signal travels along the pathways 16
fromone conpartment 18 to another conmpartnent 18. In this way, the

conbi nati on of the pathways 16 and conpartnments 18, in conbination 5 with
conponent $n i\ way, &e combinationndf the pathwayei1& anh cempdridights 18 ie gerebingfiant ual nodul es on

printed cifeul | mAdliesTgrdi ation is kept
d \nﬁﬁﬁ: ld{)/rbproﬁﬁzg H?T%ﬁeglcgln%m!g@ @Y 8bard 92, ASteSURR mBdlies

wi t hi n"each rt e and, a%nsqgh shotul d not .th.nterfere wi th ot her
virtual mBeiigdeRouit bparg fig aaghmeovan 0. oA p, PR AYRHOR E SSPERLE P8R of each
conpar t mewitusl Snodhik gindr aorsdeh; shonided intriess gt other opaigamidyiss.may be
el i m nat egrei%%] Lk Sty thé dinkn¥iGs of QadiBobrBarRERElgs, afighdr heat conductive

5

mat eri al suc 5, for exanple, al nium In this way it aids heat
di ssi pati &qdqsr“f)?‘ﬂnﬁit’?@pﬂ?ﬁ?fﬁ;%ﬁ?§nw% printed circuit board 12. This neans
that im effect, the cover 10 is also acting as a heat sink. 15 If desired,

and parti gyl ﬁéslayM,f HerCRMRANENSde QP alebiNdoRdhcive Mrididrbl faaabs] 1@f greater hei ght,
one or nore o

the co atmant.s.Brﬁ S.1t rugjlpn%(%g ?0& as is shown in
. 3 t 1
Fi gur al . e@ﬁ@'esﬂ%@”%wri 5 “@5\}tea|)d1§1_ Q%?(sgi@%q%? fr?'gl "ows "t he shape of both the
printed cpnintadicircul deardl 12. 1Thisamepnd tglein pect, Trgeovap i@ s 2l50 apfRY 2p@ r el easabl y
secured t gai&g base 10 by use of 20 one or nore of screws, nuts and bolts,
cIipsqsor other readily rel easabl e yet secure
If desired, and particularly for components on printed circuit board of greater height,
one or more of the compartments 18 may pass through top 20, as is shown in Figure?.
The shape of the cover 10 closely follows the shape of both the printed circuit board
12 and base 14. The cover 10 may be releasably secured to the base 10 by use of
20 one or more of screws, nuls and bolts, clips, or other readily releasable yet secure

fastening. Holes 22 through cover 10 may be provided to assist this.

Figure 3 shows the construction of the printed circuit board 12. It has four layers: a
radio frequency layer (top) 24, a radio frequency ground layer (second fop) 26, a DC
25  layer (second bottom) 28, and a DC ground layer (bottom) 30.

The DC ground layer 30 is connected to the radio frequency ground 26 by a plurality

of via holes, thus producing a virtual radio frequency ground. By doing this it is

possible to maintain the same radio frequency potential through the radio frequency
30 transceiver at the radio frequency ground 28, base 14, and cover 10.

The radio frequancy-layer 24 and the radio frequency ground 26 form the micro-slrip
franemission for the radio frequency circuits. Between the radio frequency layer 24
and the radio frequency ground 25 is a dielectric layer (not shown), This may be FR-4

35  as using FR4 as a base material may decrease manufactured cost. The thickness of
the dielectric layer determines the 50-ohm transmission line width..



fasteni ng. Holes 22 through cover 10 may be provided to assist this. Figure
3 shows the construction of the printed circuit board 12. It has r
| ayers: a radio frequency |layer (top) 24, a radio frequency grouélgvlqsﬂ/éIZOOT
(second top) 26, a DC 25 layer (second botton) 28, and a DC ground | ayer
(bot t om wWazeodkiaessOC ground | ayer 30 i s connected topthsGauestionnsf r equency
ground 26 by a plurality of via holes, thus producing a virtual radio
frequency ground. By doing this itbis possible to maintain the sane radio
frequency potential through the radio frequency 30 transceiver at the
radi o freqlerwigtedriguinsba@it:s shyws & Flodie 4hasla ogvier of lOmpdfibrds mewdied f requency | ayer
tZﬁ andd,t he];h@@sh eﬂcﬂdfns,%%wetir@ﬁmgag: @o@nt:?fﬁsaeﬂi%amféf}éreé Sdcidift 3|4t ransni ssi on I or
e radio frequency_circults. wee radi,o frequenc ayer an e
radi o freqﬁ”@ﬁgﬂf’ Qj‘?%@ﬁ'a 3550?@"37"@?5&%& P’ﬁ"i"‘“f W%Pasfﬁ'ﬁ% @h%‘l’? This may be
FR-4 35 ascangariag £Rand tas Laahiayehesiedre #4. aThenmiyaybe ¢NB &Fan mechaftact ur ed cost The
thi ckness Qfrindsh, db ¢lsBedildC ah BYEH HRLEHI HOR SRpMBEM defansmi ssion |ine
width B2 P, o secpictiel g BEEL s &) 8@%3%60059'7 6 The printed

circuit bodMizifsin aptRibconpecles R eaPYEY-a nunber of conponents rount ed
t hereon including, but not being limted to: down converter 32, a reference

gscgl | at Orl]ga_%lﬂ’tof Lo Egﬁﬁager&agﬁ phintddt afcﬁtt 86ard %— kagdo %{%&E@ibmeg 38, t L wo | ow
and pass filters 40, two up_ converters a - band synt hesi zers
44. Ther e FEYBEEPNES REoYh 1@nﬁ"roeii m. ’F%ﬁhrﬁaﬂ‘ipﬁss}@?r 3\§g°°?@§ﬂ1eﬁti vely; an
out put 1&¢ orempdrin®6t F60e-berkdey e 3Rmpbidatosnt 58 redch LAGMHsynihBsiden and out

connect or 443¢a combaftReHR 6 bicibya4 iF@mBarient 262 QB RARE AlNSuddk T I nted circuit
board is abl e cover,h10. For exanple,

t e located in a ¢ artnent 18 jn
oach band TS fr s S Bon gos Proneh KT A Bipment IS RE) b b ang
synt hesi zgporgBari qre caneasnt (santvo gahread B@single bemrdrtwgmdhesi zer 44 in a
conpartnent 60; oscillator 34 in conpartnent 62; and so forth. Although it

Is pref erp@%ﬂnéo%mé F&‘ﬁ[h@ ohifed St o 9?% C&%@{é@g}ra&&ﬁy &‘sﬁ@ lpconpar tment 18,
there ey be TNore than oné componen ?e. g. twWwo or tthre€) in a single
conpar t merffm irgees.) Bhiggliminalsh e FBRRCIONGHCATRRNERIE bh nteEroRepte i I thbar d 12 are
connect edpagqar ef erably using 50- ohmtraces. This elimnates the connection
of conponents by interconnects, as in the

The pathways 16 are sized, shaped and located o align exactly (within reasonable

20  manufacturing tolerances) with the DC pathways 66, as show in Figure 5. The DC

pathways 66 are in the DC layer 28. Besides functioning as the DC power connection

to all the virtual modules, the DC pathways 66 serve io control and monitor the virtual

modules. Each virtual module is a combination of a component on printed circuit

hoard 12 and its relevant compariment 18; and the virtual modules are separated by

25  pathways 16

The DC layer 28 preferably has a pattern of "fans” 64 that, in combination with the DC
ground layer 30 and radio frequency ground layer 26, form capacitors to filter the radio
frequency signals to the ground (i.e. base 14} so that interference between virtual
30 modules will be minimized. This, together with the virtual modules formed by the
combination of the components on printed circuit board 12 and their respective
compartments 18, reduces the interference between the virtual modules.

Whilst there has been described in the foregoing description a preferred embodiment

35  of the present invention, it will be understood by those skilled it the technology that
many variations in details of desigh or construction may be made without departing
from the present invention. ' '



past. The pathways 16 are sized, shaped and located to align exactly

(within reasonable 20 manufacturing tolerances) with the DC pat y%&ggZOOT
as showin Figure 5. The DC pathways 66 are in the DC | ayer 28. i
functioning as the DC power connection to all the virtual nodules, the DC
pat hway sweaoesn3zsss t o control and nonitor the virtuabcT/seades/ess7 Each virt ual
nodul e is a conbination of a conpogent on printed circuit board 12 and its
rel evant conpartnent 18; and the virtual nodul es are separated by 25

pat hways 16. The DC | ayer 28 preferably has a pattern of "fans" 64 that, in
combi nation with the DC ground layer 30 and radio frequency ground |ayer

26 f or m capagrdent ibvehion fekdbideto biNRatuRsl dRclosbd B ABGHuaR), GBSt © the ground

.e. base ence between virtual 30 nodules will be
nlnlnlzed p%ﬁbe ogeb%%@%éf%%$?ﬁe virtual modules formed by the

conbi nati on of the conponents on printed circuit board 12 and their
respective conpartnents 18, reduces the interference between the virtual
nodul es. Wil st there has been described in the foregoing description a
preferred enbodi nent 35 of the present invention, it will be understood by
those skilled it the technology that many variations in details of design
or construction nmay be nmade w thout departing fromthe present invention.
02 / 04 / 2007 WD 2004/032588 PCT/ SG2003/000197 7 The present invention
extends to all features disclosed both individually, and in all possible
pernut ati ons and conbinations. 02 / 04 / 2007 WD 2004/032588

PCT/ S&003/ 000197 8 The clains: 1. A radio frequency transceiver having a
printed circuit board on which are |located a plurality of conponents, the
printed circuit board being sandwi ched 5 between a base and a cover, the
cover having a plurality of neans for



accommodati ng each of the plurality of conponents to separate the plurality
of conponents into a nunber of virtual nodules. 2. Aradio freq
transceivers as clainmed in claim1, wherein all interconnects tﬁ%g%éﬁoo-f
t he nunber of virtual nodules are in the printed circuit board. 3. Aradio
frequencwot20éwiszses ver as clained in claiml or claieBsederernr both the
base and the cover are nmade of a heat conductive material. 15 4. A radio
frequency transcei ver as cl ai med ik claim 3, wherein at |east one of the
base and the cover act as a heat sink 5. A radio frequency transceiver as
claimed n dhgSdHE of clainms | to 4, wherein each of the neans for
accommodating is a conpartment in a |ower surface of 20 the cover. 6. A
radi o freqyency,t ceiver as.clained i.n clai, n_each
Compartment- 1 s’ A FRURENE Far it B A e SR b BURHS 32°3°" ) i

f requency tr ansleested@rpiugelty of eempangnts.ihechrigiedriguit Wﬁéﬁeﬂms@d‘@h"eﬂecess is of a
dept h sgffici engetdeen faqsa@émmmcsve%h@e S&Qipﬁblmﬂ ta fn@aigeofl At @ therein. 8. A

radi o frequency tran eiv gl.n at | east one of
t he recesses pas Cg%@m% gﬁi Fﬁﬁgﬁ ??mP?{'S f@?ara%ghéuméy?fadl o frequency
transcei ver as Q@fﬂaﬁ’mmioﬁnemwiaﬁvﬂumﬁléﬂsn the conpartnents are formed by
pat hways pr oj ecti ng downwardly fromthe | ower surface of the cover the
pat hways form n r di o frequency
transcei ve? as ‘¢ ;Qﬁqu&@ﬁf?a %&E&E%dﬁﬁéﬁ?&éﬁﬁﬁ@mﬁéu %gm'%‘%gdes plurality of
pat hway® for al'iie%?ﬂibﬁWlbﬁﬂév'fblamcﬁ'PlP%%femhewf‘ﬁfmfﬁ\wﬁ%d| n the printed
circuit board. 02 / 04 / 2007 WD 2004/032588 PCT/ S&003/000197 9 11. A

radi o freqyency, %g’gﬁ ﬁﬁgr}s?e%:el%sﬁrfgﬁged'npc!%wgﬂ A%]f%%zmdér%?rt he plurality of

pat hways extend equency
transcei ver as “abafwempﬁovaw 'Bfle obe hegf cqndvetivg malgiial 1 wher ei n

15 4. A radio frequency transceiver as claimed in claim 3, wherein at least one of
the base and the cover act as a heat sink.

5. A radio frequency fransceiver as claimed n any one of claims 1 to 4, wherein
each of the means for accommodating is a compartment in a lower surface of

20 the cover.

6. A radio frequency fransceiver as claimed in claim 5, wherein each
compartment is a recess into lower surface of the cover.

25 7. A radio frequency fransceiver as claimed in claim 6, wherein each recess is of
a depth sufficient to accommaodate the component to be located therein.

8. A radio frequency transceiver as claimed in claim 6, wherein at least one of
the recesses passes compietely through the cover.
30
9. a radio frequency transceiver as claimed in claim 5 wherein the compariments
are formed by pathways projecling downwardly from the lower surface of the
cover; the pathways forming the compariments therebetween.

5 10 A radio frequency fransceiver as claimed in claim 5, wherein the cover
includes plurality of pathways for ahgnlng with a plurahty of DC pathways in
the printed circuit board.



the printed circuit board includes a radio frequency |ayer, a radio

frequency ground |layer, a DC |ayer, and a DC ground | ayer. 13. {
frequency transceiver as claimed in claim12, wherein there is apoggcbfl 2007

plurality of via holes fromthe radio frequency ground |ayer to the DC
ground Mayp4/EBRE8Pr ovi de a virtual radi o frequency gcoseaos/eiy? A radio
frequency transceiver as clained in any one of clains 1 to 13, wherein the
plurality of conmponents includes orfe or nore selected fromthe group 15
consi sting of. down converter, reference oscillator, at |east one band pass
filter, C band synthesizer, at |east one up converter, and at |east one

L- band  synyheshzfio fredfncy rahatdivg ok LBALBR SMimt 0 ARRFM MEplufky 6f ai med in claim
12 when appended. to cl |$a 20 ﬁo m%ereln the DC | ayer includes the DC

pat hways to pr ofATH&YY oWRERIAILEYY BP0 al | the virtual nodules. 16. A
radi o frequency transceiver as clainmed in claimb5, wherein each

conpart gentai s Rfad@inBRBRy @aRcdiRr SRR MahPbre Yt dihdM B34 Sudleiher order nodes
of 25 signal p&ogaﬂge% L on). 1%. rA radlcﬁ %req‘uelgfﬁ\{ trgn ceiver as clained 1
to 16, wherein Padt fCF%’HL?B?{ Jpeludes g rafiq Hpguehey IV BAR TE9UEPHal nodul e i s
cont ai ned wi t hi giount lyer\a DG laygl, andbaidC grour@@yer8. A radi o frequency transcei ver
as clainmed in any one of clains 1 to 17, wherein each virtual nodul e

conpri ses e means for accommpdat i and at | east .ope conponent 19. A
radi o frquencg‘pﬁﬁgn e a"i%e"'ﬁrl%ﬁ?qr%'ﬂe‘{]'ﬂ ‘%ﬁ'ﬂ/%ﬂ e VPRIRR 1 to 18,
wher ei A¢ 35 t herlusdityesf yia bakisdior the nadiel fresu¢nci gfawnd dayerge tharf: gromi04/ 2007

PCT/ S0s2003/ 00Qd8rfto plvideZbvirtudl récisfieuehéyagtdgdICy transceiver as clainmed In any
one of clainms 12 to 19, wherein the DC |ayer includes a pattern of a

plurality of fans that, in conbination with the DC g{jound_ | ayer and radio
frequency Hr ourfdadiafrapency Epsreiverap sleimedip gmtase eficlaims? tp Zumbertipequency si gnal s
to ground. the pluraiity of components includes one or more selected from the group
15 consisting of. down converter, reference oscillator, at least one band pass
. filter, C-band synthesizer, at least one up converier, and at least one L-hand

synthesizer.

18. A radio frequency fransceiver as claimed in claim 12 when appended to claim
20 10, wherein the DC layer includes the DC pathways io provide power
connections fo all the virtual modules.

16. A radio frequency ftransceiver as cdlaimed in claim 5, wherein each
compartment is of dimensions io substantially eliminate higher order modes of

25 signal propagatioit.

17. A radio frequency transceiver as claimed 1 to 16, wherein radio frequency
radiation is for each virtual module is contained within that virtual moduie.

30 18 A radio frequency fransceiver as claimed in any one of claims 1 io 17, wherein
each virtual module comprises one means for accommodating and at least

one component

19, A radio frequency transceiver as claimed in any one of claims 1 fo 18, wherein
35 - the base provides a radio frequency ground.



S 21. A radio frequency transceiver

whi ch are
transcei ver,
separating '

10 receiving therein at

at | east'

radi o frequency transceiver wherein the
frequency l-ayer,

ground | aye

power " connections to a plurality of conponents
the plurality of conponents being arranged as a nunber of

circuit boa

virtual nodul®s.

clalned in

10

I3

29

k1

having. a printed circuit board on

nounted a plurality of components conprising the radio %%?@’07

and a cover the cover

I ncluding a | ower surface with

the cover into at |east two conpartnents, each conpartnent for

| east one of the plurality of cpOWSGE0EH00167Create

two virtual nodules, 22. Aprinted.circuit board for use with a

rd,

any one of clainms 22 to 24, wherein the
pattern of a 28l urAataiit eqodncyf tmimseiietiating 4 mintebeitrvedrd @nwhivh ale t he

l'ayer and radio f,ﬁ(ﬁmaegcmﬁ@oyngmbmr o ,@r
radio fr equency Shlagsce?vlelsand cg!r OHe cover l}@JE'DEa {ower sulfzt;rca PPA/ Ai’orl
' : separating the cover into at léast two compartments, each compariment for

receiving therein at least one of the plurahty of components to create at least”

22,

23, ¢

24,

printed circuit board has a radio

a radio frequency ground i5 layer, a DC layer, and a DC
r, the DC | ayer ‘i.ncluding a plurality of DC pathways to provide

nmount abl e on the printed

# i Bequemey irangeeivetiascalaimed; intanh engrofl ceims # fitded I n cl ai m 22,
wherein there |s wheph Wieahs tayer Wridades AQhiRm & raopindiily & ragling, fr equency ground

|l ayer to the DC Ghmbkagh f requency ground.
24. A pr| nted cir é Fo gg% DCtdeurPéa?%ehﬂeﬁdﬁvr%{usn%maﬂ&%rﬁa| m 23, wherein the
base ?rOV|des F m?%%ﬂﬁ@%@@’ PHORE 25. A printed circuit board as

{wo virtual modules,

A pnnted cireunt board for use with a radio frequency transcaiver wherein the

printed cireuit board has a radio frequency layer, a radio frequency ground

layer, a DG Iayer, and 2 DC.ground layer; the DC layer including a plurality of '
. DC pathways to ‘provide power conpeclions to & pluralily of componenis

mouniable onthe printed circuit board, the plurality of components being
arranged as a number of virtual modules.

A printed circuit board as dlaimed In claim 22, wherein there Is a pluratily via
 holes from the radio frequency ground layer to the DC ground layer to provide
- virtual radio frequency ground.

A printed circuit board as clarmed i clzim 22 or claim 23 whereln the base
provides a radio frequency ground.

A printed clreult board as claimed in ény one of claims 22 to 24, wherein the

DC layer includes a patten.of a plurality of fans that, in combination with the

BC ground fayer and radio frequency ground layer, form capacitors 10 fiter
radio frequency signals to ground, :

sAENDED SHEET
irEASAL

DO | ayer

I ncl udes a
DC ground

1A RAR ;,éaﬁeﬁwt o fil ter -30.



