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*159159* M crowave package with surface nounting and

corresponding nounting with a nultilayer circuit [T
present invention relates to a ncrowave paqwmwm \m““\
with surface nmounting and to.such a package

a multilayer circuit. It appﬁies in particul ar txsotHe

m crowave packages used in the realns of avionics,

t el econmupiroativenpackpgeewith thfaw&vmouumnngeahé are

oener oo Slaetd IBRRaRE Sy e L0 L SERIRYE cousc
conponents fromthe exterior electro- nagnetic

eﬂgé r %@z%%gxetanﬁngeﬁeyeﬁd Jféle%e dyopPagatd omlezowe@teaspacusage

es I nsi IS en interior 15 vol une
tWbthi en5hace PRUREGES Bd Fe o%%‘alédab?agka@f@nmtﬁji on
S&lr E@qelflagz@kng:ﬂrt&ai thiet B@pdllrégnslronlsaiaﬁlcalaacbca;geche

ks, Sy AL i kgt £l

haMBea@mmhﬂtcéuhonsonspaaaely of protecting 20 the
conponents fromthe exterior physical environnent, in
particular fromhumdity. For this purpose, the
ptkagesvar coswanettiierang | gemeyally nedecsr gas DrEFREES,

epgh psgd Méﬂwad&epgéﬁgésg 25 FinOEdeR 0¥ GREIYhOUL to
m crowave functions, s necessary to intercon
VREPBASt M éh@vva\?@m@(?ﬁﬁ?&ﬁént from g @'l%pleﬁf“ceﬁélrﬂran nf%Ctro_

Cgabﬁétlbh%ﬁﬁlm%ﬁgld Oalndf rtﬁﬂueﬁrodeI onal probhgation of
vari ous,conponents bein d

pBEE3§é§1C30mP§er kﬂﬁﬁﬁ aﬁge nigrokavgrggé ege%nterlor
knodomas Pl ahar mpertwdve n paukddaser asursiryourpliegaby 2
D?SE B@Ehgg% f%ggg'fﬁ?ﬁfh&eéﬁnbﬁr%he”%%k ahetsions of

eet so-call ed "lead frame" as it
i 8 @Atkabe nbEARI35LESS etheir haThe ScoVareLeRY BRedCl the

ggpaeal lof s amU-for a frequency of 20 GHz). Microwave
packages have another function, namely of protecting
the components from the exterior physical environment,
in particular from humidity. For this purpose, the
packages are sealed hermetically, a neutral gas being
enclosed within the package.

In order to carry out microwave functions, it is
necessary to interconnect various microwave components,
to supply them and to control them through low
frequency signals, the various components being placed
in different packages.

It is known to use microwave packages known as “planar
packs” in the literature. A “planar pack” package
comprises a ceramic element and an etched metal sheet,
the so-called “lead frame” as it is called in the
literature. The ceramic element generally has a U-
shaped base, and is sealed by a cover soldered to this
base to ensure hermetic closure. A microwave component

(bare chip for example) can be placed in the ceramic
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shaped base, and is sealed by a cover soldered to this
base to ensure hernetic closure. A mcrowave conponent
(bare chip for exanple) can be placed in the ceramc
*@0002* elenment. A surface gf the ceramc elenent is
gol d plated to forman eart The U base is carried

néfflé nt > p | néJ'EE#aaé shget thEh' éﬁgﬁﬂ\% nggﬁleﬁgnp{%seéold

or convey e mCrowave Si
tp)lstecﬂ:etm Eroawa \an c@ﬂipbhenﬂ‘heaﬁb hagrsis or:aém@éyuhﬁ@ the

F%@ché&“’%ﬁﬁ%ﬂ?ncﬁhébgnalSTKP@“EHW§EQP|yshé@BtrC&amprlses
wever, the mcrowave lines radiate i.n the half*&gg € 5

del FHPS BE1BY L LRBS PR CORNEYINT) ¢AE FHGROYEYEh &

stde M) Gfovdie cebmapbiieft emeia Thhésbrﬁcnngcah@retylng the
nfraSItIC el ectr omag8 g C cou ngs bet he
u

OF ohavEuPREY: = ERRLBut BAYSD! SOHE AndCPHE® Eh

package on the one hand and between nelghbourlng

pg&k%g%; o@htehqnqu%%alx)@nﬁlnéé l:Qd?ég@rétno t"’li’é)'ﬁaif‘esgﬁace

€ coupl met al wal
adeﬂ,lmdlthé m/crcb@t mesalli wheet Howepst framney’ scfPIElttFlEﬁﬁ side

ﬁ Vexﬂye OXRBNHIIE BNeABRRUNtTIOfs e ise abobar epshhgstic
t hat have to be testrgd_befo ehand [ eover
Bt §F ERATRENEE L fipy- AR I Yn PFEERT \I\/%l%rr@lcgr?&’atvﬁel prput

I aﬁﬁablu@blu(tn Jfemiig esnd neheakanpepackags. dvbrgwyepne hand
ution_ i s ff G I f .9

{ Pofl DRk eringsiafbbhiritp pabRagll 8H°Ehe! 8EnRioiana.

the characteristic dinensions decrease. 25 The

iE}éen{?'f@ﬁe' std ntgnded tReLesobyeadhese dawhacks, AR is

alﬁlo invention is to nake |nput out put's
(Hhorowdie add PeRalr sfidftyd T PIRf CREndVE TR KagR st 10es -

%bgﬁg@}fo' Sdm YL PRI @S Lk Cvekocioxpmrgietd orcoaptomy; of
sGE‘jeectuS?ﬁ (PE i #?Q‘Eﬁtl ICF:H%':I% [ pehat B8vEM £FMbe? testea
beforehand. Moreover, the metal walls occupy a
significant volume, and their installation requires
manual operations. Moreover, this solution is difficult
to implement for high frequency ranges, since the
frequencies increasing, the characteristic dimensions

decrease.

The invention is intended to resolve these drawbacks.
An aim of the invention 1is to make input-outputs
(microwave and low frequency) in microwave packages,
while avoiding any parasitic electromagnetic coupling,
and to do so in a simple manner.

To this end, a subject of the invention 1is 1in

particular a microwave package delimiting an interior

volume, comprising at least:

- a Faraday cage formed by a conducting surface
surrounding the interior volume,

- a connection point placed outside the Faraday
cage, the connection point being intended to be
linked electrically to an exterior circuit,
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particular a mcrowave package delimting an interior
vol unme, conprising at least: 35 - a Faraday cage
formed by a conducting surface surrounding the
interior volune, a connectioR point placed outside the
Faraday cage, the connection point being intended to

be |inke ctri-eally e ' ' '
put Ot AP Sacehe PR e Far Sy cage and
| i nkedeefl ekirkedl ¢iceorige %bnﬁ%c?h%ncﬁﬁ?ﬁ?,19nap%b§8’

formng g.facecehihfeapzakagesr ihe edddny, i facserior
of the base formn

. a nopunting surface 5 intende

be appsnefaEs tHe gﬁ@er?%?eci IO t e @8Hﬁécl:{1gogs&9face

gglnt pﬁteﬁdeﬁaQﬁﬁ pa tdpinmadt kog tlsur Bateriow tdigcuit,
e conpection poi.nt is .pl.aced. be t F i

cage ah etﬁgn8§F3ﬁ95'Qﬂﬁ%ﬁﬁﬁghﬁﬁegfgﬁgdpggkggggﬁgyuntlng

nount egupBathe exi echek e ccpabeCtiPRusPOIMe 1is placed

i nput - QUL BUL T GO NRth PetygeNaadf @t Mxtdiior circuit
package “onone side, andthe Circuit on the other .
si de. Whenr aghgt i Paskege héshalnfo-‘g}faefg A% stppedbyrtor

15 the.pagkage itself. A subject of the invention is

al so a nmounting conprising a package of this type and

a multilayer circuit, the package being nmounted on

t heuauyl tihayenpl@-outpuict ,ig heomilinefayeetwgercupt face of

conpri si at | east o co ti 1

R R R LT
oppdel.t erlideradhabtonen igoithe ohalfnePpaEk&FE SPpRed by
Qo OB%%&aE@?iﬁﬁ%ﬁ@. across the earth plane to a

trac of t e circuit. 25 Thus the surface |lines are

di spensed with and replaced by tracks of the

myl tid@ypscei redit .crAccoinivagtion aniadvaitsageods mounting

enbodi nent, the traﬁks of . :
comprising a pacKage of this type and a multillayer
circuit, the package being mounted on the multilayer
circuit, the multilayer circuit comprising at least one
conducting earth plane, a metallized hole is made in
the multilayer circuit opposite the connection point of
the package, so as to convey the signal across the

earth plane to a track of the circuit.

Thus the surface lines are dispensed with and replaced
by tracks of the multilayer circuit.

According to an advantageous embodiment, the tracks of
the multilayer circuit are placed between two earth
planes. In this way, the layout of the card being
designed so that the signal remains in stripline mode
(by way of a metallized hole), the gquality of its

shielding is maintained.

According to an advantageous embodiment, the connection
point is linked to the input-output by a straight link,
the 1link being perpendicular to the exterior circuit

when the package is mounted on top.
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30 the nmultilayer circuit are placed between two earth
planes. In this way, the [ayout of the card being
designed so that the signal remains in stripline node
(by way of a netallized hole), the 35 shielding is

mai ntai ned. quality of its According to an

advant ageous enbodi ment, the connection point is

linked to the input-output by a straight link, the

| Aokobding per pendicy@ndadessh erbadimesit ¢ e ¢onpgeihion
tgsiﬂeck_@ge ESrRRENBY 08 tOPnaACEORdi NGi§9a BN ball, the
advant ageous enbodi nent, the connection paint is
fPREkAIBY & USHHEFAIONSy STYMRILIERS | | 2t h&EOoFpddages tructure

I ﬁgl%g&ﬂﬁ@ﬁm&bﬁféct@ih @ﬁa@'oa!ntls,t r tgé Ulc@aXxisfli e tirugrure
,connecti on_point, e.coaxial structur in .

f BRABE byt Wdhefict P ea?leﬂusﬁwg, 93T g’r"‘%g%riga]rﬁked

t eltberfanalgy toaghe e aulaacehom ot thsmcad ghapund the

bal. | 0 é&ggrding to an advant ageous enbodi nent, a

cgﬁﬁgﬁen i'S° placed in the interior volune of the
package, the conponent being carried by a radiator

L%Eggggéﬂ Lg%f;@iadd&hﬂ&ﬁ&ﬁ%#%eﬁﬂ&ﬂiﬁéﬁéﬂCﬁf&@hﬁ@nent is
[ . carrying e nmountd ng.surface. 15

TR argAn aﬂva\"&'l%ge’sn‘b?r%/% i‘ﬁ{}éﬂ‘? or?tjar ghtehaPalcgaﬁskesthe
'boﬁ@é?bhkebe$hﬁﬂwﬁ$ﬁﬂﬂﬁ\Mﬁla(ﬁadthWerwmmimgaa face of
citcuit, to easi i smu he ag LE t
I§bﬁerpﬁgkégﬁﬁacéﬁﬁouﬁggagagg ageﬁggca§P§853$gteE§§ tace
faar29iagamhbemommmé@wesprﬁnaetransitions bei ng

vertical (perpendicular to the plane of the circuit),
the package according to the invention may he used in

WLHeh aec Tapsty Bk 3GRE . 025 LABC YIRS 108 AT Sadvihit abeoligkes
enqhodigmRatibitdhe @@nt @dmpared with direct wiring on a

circuit, to easily dismount the package (since the
latter is surface mounted) so as to carry out tests for
example. Moreover, the transitions being vertical
(perpendicular to the plane of the circuit), the
package according to the invention may be used in
wideband applications.

According to an advantageous embodiment, the contact
points are formed by conducting balls. This makes it
possible to carry out the soldering simply and
reliably, the distance between the circuit and the
package being related to the diameter of the balls.
Moreover, the dismounting of the package may be done by
sending a jet of hot air under the package, this not
being possible if the package were glued for example.

Oother characteristics and advantages of the invention
will become apparent on reading the following detailed
description presented by way of nonlimiting
illustration and making reference to the appended

figures, in which:
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points are formed by conducting balls. This makes it
possible to carry out the soldering sinply and
reliably, the distance between the circuit and the
package being related to the di_anmeter of the balls. 30
Nbreover the di smounting of “the package may be done

se g et _of, h i i
not bg?hg Sgsjsll tkgloe 3|f Zé%eaﬁ{}age wer e%léﬁ] Sf the
exanplénvépﬁépnchaﬁaé@erﬁ%tl@§C§ﬁ§eadva%tagés ofacRe UP”

i nvent LgAfidarWkkbnhecome apparent on reading the
following detailed descr n_presented by.

nonl i nFEPRESSi 14 usPr akii o%gaﬁgeﬁalﬁ’??@gléafré'r eh%%¥?%e?ﬁ%tlon
appended tfneguxmentmmhwd:hh a padkage esnlat 0" Bycandown”

exenpl ar enentation of the invention with a
packagg %E §BrP§&8nup" configuration; - Figures 4 to
7, another exenplary inplenmentation 5 of the

Con?grIeglla \M{& ae?’g%% E8 &1 Qflﬁ% dowRs 3 in Wthh is

guration, rence s nom1nade to Figures 1 to
i Feppresenited reEPeseﬁﬁ@@Paﬁr¥xenﬁmﬁﬂ?mFﬁﬁ? ﬁ@ﬁtatp%

Ofln%aﬂ%nl nmrttﬂ csn,pa/uﬁé(gea dRckeges ofip” f agee upthaypes to
that | say whose microwave conponent or

c&@o APECHPYRET C8Wp9ﬂ§nga@ﬁa§ MRAeT R AR aPEECed
b@nﬁDunéedp@@ka@e vextler ilort egidecui to 1Be Theoypsokdgenl the

makes |t oa&l to delimt an interior volune la. A
b&SE 3 6T s cg%h of the package. The base is
i nt ended to be nDunted on the exterior circuit 6. The

baﬁ% %a{'@ya A fﬂékEEGQtC'pro%%'l%l@r&U|§él1ﬂnit\!\/0an 1nter10r
conduct a ers. OF_course, filnte circu

t
f GIOHURE t PaARE ToAPrTSe aa ‘fﬂ‘? Pént %n%%?k%?e The
C%@twgihayﬁdéd Ebeb@ meuirit fdbron nghé hexbas@o8 waycuit

beG .rm”lqﬁe “3528 %n nlla[]}; %gt E”%:’E&%rd aéir@tﬁieé eéaﬂbi‘ising two
conducting layers. Of course, the printed circuit
forming the base may comprise a different number of
conducting layers. The circuit forming the base 3 may
be made wusing an insulating material, preferably
organic. This insulating material may De metallized
with copper for example to form the two conducting
layers. Stated otherwise, the circuit comprises a
thickness of insulating material 3d, on which are
deposited conducting layers on either side of the

insulating thickness.

The first conducting layer forms an interior face of
the package 1. This layer comprises conducting surfaces
3a, 3b, 3c etched by methods known to the person
skilled in the art.

The second conducting layer can form an exterior face
of the package (in this example). It essentially
comprises a single conducting surface 3e. This
conducting surface 3e almost entirely covers the whole
surface of the base 3, forming an earth. This earth is
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organic. This insulating material may be netallized
W th copper for exanple to formthe two conducting 25
| ayers. Stated otherwi se, the circuit conprises a

t hi ckness of insulating materjial 3d, on which are
deposited conducting |ayers ‘ei ther side of the

i psul at.i ng i essS._30, The fj.rst nduct.i ng, |l a :
{ORRETARG ntdr (87 TR | R Faciag 1 T rnrRe| Jekperior
conprciugEsbeonducti ng surfaces 3a, 3b, 3c etched by

met hods known to the person skilled in the art. 35

The second conducting | ayer can forman exterior face .
ofhene package (i AUFRPRSTBRARDI eFOMPE1888ent fal | FORAUCTIng
gg%&gﬁ%ﬁgeagsﬂ@'ﬁi%@ﬂd;:@ét?gersu/ﬁiftﬁ;}etﬁ@-sﬁ'ﬁféce 3e forms
urface 3e alnpst entirely covers the whol e
s@r fFaEI%:‘éanﬁYtﬁ@gﬁaﬁlrs’fo‘f Jrﬁgngttif"l e’ﬁi/ttqfloﬁ]igoggp?hq‘las of
- the ipd@aoas. t Dhée ihitekddrelertuneal by itso tthes protected

exterior circuif 6. art hey.

BERaaG | (e AT ucPus R OhRB e T R LR SR 2RO ne
seohdoe t3adl stmsicauzs avey Readowied dinok ngetaklized cap.
E%ro' Lol Wi 12 ofar {d1e: Paskisg@imdhe, | NEREI Okonducting

i
volunme Ta~is thus protected agajnst exterior
eISEEUICSEGN AR, dil 8B UFSRIGESN TR TR oRdHEFPng) Pe formed

ZWC&étgl?%m% f.@rr@mézye% petal | azektedp. pl@te 5. The
ccordin 0 a variant e i npnt h on i
s("‘ﬁ?@ﬂurglﬁﬁﬁ, %as t?r’eepr@gggtseg&i 3 gS:rh% 1§ggé P%r mey be

byoletealedral | s 4 covered with a netal plate 5. The

nmetal plate 5, the walls 4 and the base 3 nay be

sol dered. 15 A microwave conponent 2 is nmounted in the
pdckajerawavahEosmonensi 2 heScMRIBHEH 18 itheconrdeoe 1.

W%Hébgse(ea%%ﬂuﬁﬂ NGl fRe@odleref tike iint edoditacayewieh a
conducting surface 3b of the interior layer of the base
3. The microwave component may be a bare chip for
example. This chip may be soldered or glued with a
conducting glue, preferably soldered, onto the
conducting surface 3b. The conducting surface 3b is
linked electrically to the exterior layer 3e (see
Figure 3) by one or more, preferably more, metallized
holes 7hb. A microwave earth 1is thus produced.
Advantageously, the metallized holes 7b are plugged to

ensure the leaktightness of the package 1.

The microwave and low frequency inputs-outputs of the
chip 2 are linked to tracks 3a of the interior layer of
the base 3, for example with conducting wires 9. Each
track 3a is 1linked electrically to a disk 30 (see
Figure 3) of the exterior layer of the base 3. This
electrical link is effected by metallized signal holes
7a and 7c¢, passing through the base 3, respectively
conveying the microwave signals and the low frequency
signals. Advantageously, the metallized holes 7a and 7c
are plugged to ensure the leaktightness of the package
1. The disks 30 are insulated electrically f£from the
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3. The m crowave conponent nmay be a bare chip for 20
exanple. This chip nay be soldered or glued with a
conducting glue, preferably soldered, onto the
conducting surface 3b. The conducting surface 3b is
Ilnked electrically to the exterior layer 3e (see

ng?éé’s}?Ey O%ﬂﬁl CFO ve egégfer?éol AR o\{ufﬁsal ' béfose,

rth i's thus produce
AUeansagéoaél?retmédﬁeﬂalKh2e§0ﬁ§P§§l$§ aP¥epl dgged to
ensure the | eaktightness of the package 1. The

m crowave and | ow frequenc uts t put f th
cACEOFdare | FRkeR ﬁﬁ-gﬁacﬁgbgggﬁﬁnFou ﬁ?iﬁf }“1298r form

EEthétcbdsaﬁ 33po:f.1®tf.s e)@fﬂgtle? Wiglltka@redutt | IMhesier esoBnection
ac rac ais t, I 3

(§Qént|§| e %‘}t%?é?@eg ?lclol:r{ egdyeéf(lé tfjhgéﬁhé gérectly
ThbsthsenXtexzﬁrlcnkcusteﬁfe&hﬁjlgHMQtém¢¢zé§p§Egﬁ§Fed
h%@%%e%i 7%h%nde§%erﬂg§s'EgrEﬁEQUQQ t Bggbasge3, connection

respectively ~ conveying t m crowave _si.gnal s and the
| pRitteqiencpe siageaky. SA&@@EF@@G@ESBQULPHG metal | i zed
hol es 7a and 7c are plugged to ensure the
| eakti ght ness of th ack e 1. Th i sks a

&

| RCRORB I 11 T TG B BTN chraBer rAgEe 1)
'@Mfdu&lnﬁorbhhus pwp@s.e prlace§sesn3]ccmtmmtadeiimh the

t onduct i C f

oS 1o BpatE i AETRRELRI8L Nade] h® nreoral part
t lof pﬁm(a:g;ﬁs:lﬂagérhé@eexcotrhmﬁ@ﬁ“p’éhﬂt soprectapenBednes of
be Hd fﬁg%kgé_;rﬁc E;ziéé’e dpkectley atexthe OeXt'?lﬁé OE:onductlng

ClLrcul not represent eﬁ)

exaedrlisor8&i Payi tbee wlt%dc Ahett £6 Qg% have
'T&_‘i% bygsoh €ggé n@forncgi Udi@gorrilﬂné\cdﬁlrdlngg tth'.e axtwuntlng of

ant ageo nb t Fi 1), j .
DAL BACERGe o PaodiE neELRESRE WiERuEhe 6 0 EReERhPImaking
ThﬂSQx&QmmMﬁlt@ bahtsoBatheedaatantegbekwpent thef pagkage
package. (TRey.{han  0gm the qoMect sen R s Sbldered or

glued, preferably soldered, onto the circuit 6.

The interior conducting layer may comprise a conducting
surface 3c. The conducting surface 3c is linked
electrically with the exterior conducting layer 3e by
metallized holes, preferably plugged. Advantageously,
these metallized holes are distributed according to a
regular grid. According to an advantageous embodiment
of the invention, the conducting tracks 3a intended to
transmit microwave signals are placed in recesses 20 of
the conducting surface 3c, so as to shield these tracks
in the plane of these tracks (interior layer).

According to an advantageous embodiment, metallized
earth holes 21 electrically link the interior
conducting surface 3c with the exterior conducting
layer 3e. Advantageously these holes are plugged to
ensure the leaktightness of the package 1. They are
distributed at the periphery of the metallized holes
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15 the package in place of the disks 30. The
conducting balls 8a may be tin-lead balls for
exanpl e. They have the advantage of not deform ng
during the nounting of the package on the exterior
C|rcuit 6, thereby making it possible to control the

ggtﬁec AN BSaP CIg:%ge =P Eh?gdﬂal?ﬁleci’ r i hi Browave

a may bé so dere or | ued, preferably
s@ihd@rléangomaa Predereduitn e;herh*éhwﬂf%?%r oforfdfctReRe 3

lc%%&c??lﬁsgcgﬂ?; ;§§ya Qﬁndlttfhté n91r12§5dﬂ.ralft§h§‘zﬁg 3Ct1|1:[rd51}6ness 3d.
ce 3cis lin electri th
 Revanteran i EhRRE | BE R L Ber R elet | s Hyi adeast

rtlehfr%reabizydpiutnmd pédv atajdarsdd/, mithesevaetsldrigiedhole
es re arstiri
e iy AL pBUbER,REG LR B0 LR Ye®1Sh as co

|rfmmt!aoru:,onm@tcmr$du@thdriQIQ-r acks 3a |ntended to 30
transmt mcrowave signals are placed in recesses 20

of the conducting surface 3c, so as_tq.shield t .

t PESler Aing t K@ ple&ne 26K AREIEOVSEac RELOLATEFtor F8§§Pf§lng

A‘éé@:rtdi Ngh110s aﬂn@ﬂV@éb@ggen&edmb@tdiemmtacémtattI tredoutput

35 earth holes.21 electri I i nk 1.he i jl r|or
cSHdu&tiEng™ §EF#§&5 °dc ﬁ? Hﬁ %ﬁ efﬁbr ggn ot CRgdveting

| ayearl Searddeant agesmsd ly DHESe ofol else apecpbaggdd t&n this

ensure th ts h
VB b Zcoda%?*%%g%ﬁﬁﬁg RER, U PRENEAD ki E0Rs the

8 cdrgreati inmpahetweghakse7 ail qnevaries FPiHerougout and the
M CrLQUaMe £ Shst?é@é@gotﬁeﬁng@ceé gﬁlbmalhbl cknessdRked at

t he base Is to sa sul atin

| enbeeobaof AR GR thSehenorart e fi3) g8 in

aftﬁl@tsﬂaﬁﬁétlﬁﬂﬁlFww&emmﬁmrpm{agmtatd i Zeel circuit 6.

m crowave signal hole 7a. They are preferably

distributed over 360 so as to forma conplete ,

sho el ngrontbudridiongbed 1gn 88vantemebisuekpddidrentintegral

pﬁ%%égtgtﬂthéﬁeeabéékgéélSl(nohayepbése@H%@bdaf%o as to
electrically llnk the conducting surface 3e with the
earth of the circuit 6. These conducting balls 8b do
not necessarily lie along the extension of the

metallized holes 32 formed in the base 3.

Advantageously, the diameter of the balls (earth balls
and microwave signal balls), the diameter of the
metallized holes, the distance between a signal ball
and the earth balls the surrounding it, and the number
of earth balls, are determined so as to obtain a
controlled impedance, of 50 ohms for example.

The circuit 6 on which the package is intended to Dbe
mounted may be a multilayer circuit. The circuit 6
comprises at least one conducting earth plane fa. A
metallized hole 10a is made in the multilayer circuit
opposite the connection point 8a of the package 1, so
as to convey the signal across the conducting earth
plane 6a. The signal arrives by way of the metallized
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of the nmetallized earth holes 21. These conducti ng

balls are an integral part of the package 1. In this

way, a coaxial structure is formed which shields the
connecti ons between the m craoyave input-output and the

15 circuit 6. Stated otherw se, a shielding is

p C at_. the | -of I OR it t

iégtchgj glgbf iant l‘tgh(te:lrg})égcé y%‘ﬂlg %gtgl\?\ggﬁ'tﬁgepac agcé{e %2% the
t kerchr alians. LOrnéRgcondcTUHg IRl M8kBRY EonsRITTARIRY O
an hpbedral a 40 Rekavel stib@anackage 1, may be placed

so as fo electrically link the conducting surface 3e

with the earth of the circuit 6. These conducti ng

balcle® r@h ndo tl:dlﬂptargeﬁa9aﬁltbb¢ohise atlondi et exteresi onrcuit
netalllze

of the. I f d_i h .
AGOTREASERucPy STt SUBEor P hetbih ©1EIF | fhapfaced
antdeircr ohaversagnal 1bal $3ted hotieameser, ofheheircuit 6

| s hol es, ISt a et sg gnalgpa
gﬁ%%%ﬁgéggrtE&gaﬂvégﬁéégiirg%ﬁﬁ |nggggfgaﬁgg%hgrﬁu%%gyeen
30hdichearah BalCrowazee detEdd neBr99ag3tes - obthri nsglelded

CQHARIhSR 1P /IMCForec®O ohns for exanple. The
circuit 6 on which the package is intended to be

mounted may be a multilayer circuit. The circuit 6 35
CHRYOIrEnattd east adtrancagdooti rgbeddengl, are BaErt Aot the

net.al |i.zed hol e ' ' h ' ' '
L
a$h,0 aonlveyst henei goanegtiods ishanadmditEl ngReahPer laver

planecfa. Jhe-gignal, apihved bmdey @he heasehalpizes 6b.
hol e I0a at a track 11 for exapple, the track, and.the
edHarqWaife $HIRRAY HAWt rddUr REnBGIRFIRT s%?bg%fggrent

PrgRAaga @ 18 Mrrametee dighalit % According to an

advant ageous enbodi nent, the circuit conprises a

second conducting earth plane 6b placed under the

t rabkarithgefiuglad, o4 hehiwrde eatriid @lang t66 is placed under

the layer 12. Of course, the multilayer circuit 6 may
have a different configuration. It may comprise more
earth planes and more layers propagating microwave Or

low frequency signals.

The earth balls of the package are preferably linked to
the earth plane 6a. They may also be linked to the
other earth planes through metallized holes.

According to an advantageous embodiment, the conducting
earth planes of the circuit are linked together by
metallized holes 10b. A microwave shielding is thus
formed in the thickness of the circuit.

Reference is now made to Figures 4 to 7 in which is
represented an exemplary implementation of the
invention, with a package of “face down” type, that is
to say one whose microwave component or components are
placed on a wall of the package opposite the wall
intended to be mounted on the exterior circuit. This
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conprises two nmicrowave earth [ayers 6a, 6b between
whi ch a m crowave signal propagates. A shielded 10
structure is thus forned. According to an advantageous
enbodi nent, a part of the _siygnal being conveyed
betmeen the earth planes 61 and 6b, at |east one

CI ont 't:g'u%%tﬂ %é'fgg %u\r’]‘%EEdanPéf]er Jhcﬁ:y ave %fonﬁjl?;%ents that

er the eart ane . Mcrowave
sihgival §qm%18tsw§tt@e dg?étpeldﬁwrcﬁ fioay éﬂ%ftamglﬁ)er s
1% 1260f the|CIrCUIt 6. Advant ageously, a thlrd earth
pl ane 6¢ .is placed under 20 the. |aye
P HammacHanr TR B rRgShagbe alt: AFLiEnt S5 inferior

C il atl@n wh Ehmayr Ut Setaor eheearebel‘tephanes and It

nD I
i rg:y 3£|J'r odo“g%}aj:ﬁlqen%aﬁ |&{I~g¥\@¥ﬁe&)ﬁ a%Lnge&r §QUENBYse 45,
pr@f erzd ycépnleedens iat by mlﬁl@&n@ GGadII'Eh’éCyr Ay formed

%)I Zeg@%ﬁ‘?uigrt B?at th%ﬂhd‘%@I thiRlrenes phses@han upper

ccor to_an advant ageo
erﬁm‘ﬁmﬂ The ®8RGu&@s %13"@ arqqinqulaﬁfg% %?lPWEr Erame

fn' 4{35; gumgegfgwhgahqu 0@?&%%@& By rlmttadriguﬂ%ﬁr hel @se 18D, Ahen
i i S us or ne n. t t hick

(ﬁtn%ec%PréﬁlpnFéﬁ%r%ﬁ%%' Ehﬁowgaﬁia%raé%g%Lésggéf&ower

7 ﬂﬁl‘hnwhl elre ssugbrimpossdnt ethan eeot@rxploa‘r ysurface of the

| tatlon 0 \Y; ey af

BLETSBLAAL 00 o HG 10 00, VL AR08 pppnees

cowrpmtmtememnpmmtsltar @Otp|%@£@aew%@%n of the

Fﬁckage opposite the wall |ntended to be nounted on
e exterjior circuit. This - configuration us
f gFher EPGHAFETCofborént 30t Frétem hERRC ¢ é? %\f%aﬁgat%deat

(%ﬁﬁéfbelf;f&bﬁygﬁzlﬁdéxaﬁphehpdﬁhr@anackajecwmmﬁés idconducting

possible 1o delimt an interior vol W

ré@%%%?l?% théug erdr nga?t eggknt|%%$@éconpgp BSTy P

capiddowd?e ptampdnenta 2hassuds, as a bare chip, 1is linked
by its earth to the radiator. This link between the
microwave component and the radiator may be effected by

soldering.

The upper frame 42 (see Figures 4 and 5) is placed
under the interior face of the radiator 41. The
exterior ©periphery 42b of this frame, rendered
conducting for example by metallized deposition, is
flush with the periphery of the radiator 41. The frame
42 comprises an electrically insulating thickness 42a,
for example of organic material. An electrically
conducting layer 43 is deposited under the insulating
thickness 42a. Consequently, the conducting layer 43
covers the frame surface opposite the radiator 41.

The lower frame 45 (see Figures 4 and 6) 1is placed
under the upper frame 42. The exterior periphery 454 of
this frame, rendered conducting for example Dby a
metallized deposition, is flush with the periphery of
the radiator 41 and of the upper frame 42. These
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47. The cap essentially conprises a radiator 41 forned
by a rectangul ar plate, under which is placed an upper
frame 42. The base essentially conprises a | ower frane
10 45 under which is placed ol rectangul ar plate 47.

Wien the cap is on the base; the upper frame and the

t%g@églgga %@ﬁe%ﬁ@grE%99§%§I fgfé?gf”éﬁgcf%gga§§r9§ces

ase nmounti n sSurt ace I nt ende
mointhe P@ﬁkﬁﬁé dft-effher fEmamaii45 (GRIPTegResant Hagulasing

Tlaﬁl&ﬁﬂb.@goué& i seqh id:emgihat oqano%aalleatﬁaeea&al on
preferably nmage of  a Honga ganic, el ectri,cal
su

CURAGE | RES nAFBPPAFe aSHBELI  SHOF e%w%mductmg
Cmapets Agm alsovvaa/efe@ﬁporwrtd@ctm@h layea bad ebelimg, in

is link by.its earth.to the r t T k

bgf)%t tﬂ’é%h )é&eoﬁ (:cé:r%ﬁl hel a%?hg{ r%d§a %ﬂr;éf‘ frame
bé2ef fie]nda e dnondGokdedunginFhel apeer facimy 42h€se@<ter10r
F;;QBEE& Nghen 'tiep"ga:&@ag@%yn%r rwsn&&ﬁeehortcf@ceme

ator exterior periphery 42b of this
f pagendy eﬁ@n@%@tl%ndl@at%g 46 or CERFHF @S hy2 nELELRCLeddoP!

?gg?ﬁ?hbozﬁn | %ﬁrftg'lus ha)!&hcggtt @tﬁ@fdlg'heédvi@flﬁ@e thlel frame
i at or e franpe c es an e ctrlca
i ﬁk‘EESFano"? hikitss1ho4ts 36‘9@96 apre n|6c2y The
mebadualkindn Eeet r idéal tons comdues | paritayef 43uasmount1ng
dg§9§|ggd under the insulating thickness 42a.

equently, the conducting | ayer 43 covers the
frame surface opposite the radiator 41. 35 The | ower

f raEe p‘i%t%seﬁ FHQUr&H A AN H)1y Stﬁé asafe éhﬁ]ﬂf?écé h&rea as
F%ﬁe rame . The exterjor perip erél45d of,

raf@rﬂié?léd %on&"&kﬁu?ﬂga‘f%r‘l@x pyed in ‘the 1ower
w%taarltl Id dﬁdtﬁépqsdv&éronfraﬁef | (¢de Widutdedper iqher gxobrior
t he r.adi ator and of_.the per 4 T - 341
eXUERGE p&l’fl &S e Olf%q“emt e Ia?lréér%n&t 2 %%IS@ ot the
s mofuateng surface At least one surface of the base 47
is conducting, the base being metal or metallized. This
surface forms an earth intended to be linked
electrically with the exterior circuit (not
represented). Advantageously, this surface 1is the

mounting surface.

A conducting surface, constituting an integral part of
the package, surrounds the interior wvolume 1la, thus
forming a Faraday cage. In this example, the conducting
surface is formed by the radiator 41, the base 47
(metallized or metal), the exterior periphery 42b, 45b
of the superimposed frames, and the surface 46b of the
layer 46 facing the circuit.

Reference is now made to Figure 5. The microwave and
low frequency inputs-outputs of the chip 2 are linked
to tracks 43a formed in the conducting layer 43. The
link may be effected with conducting wires 9.
Preferably, the thickness of the frame 41 is designed
so that these wire links are as short as possible, this
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of the package 40. The frame 45 conprises an
i nsul ating thickness 45a, for exanple of organic
material, on which are deposited on either side two

conductlng 5 layers 44, 46, first conducting |ayer

44 being in contact with the conductlng | ayer 43 of

t p nt ggyﬁ Jokayel

B81H8 %ﬁb ex erlor c??gu 38 Otaég 4§hﬁP 1s

mmntlae paanep ofTHde m&wtdmwd@y&rg 4 ye’Phetaconductlng
CQHPEkSQQBacéﬂff§8$%ﬂ§§e 10 £QreLpg aﬂﬂﬁaéﬁﬁos%ln@§ﬁlrely

entirely coverin frame _surface on _which

aPPVEEHNEscBNE| e Bt inthe tREGHRRSS ng? Payeﬁeﬁesses are

cpagki Zgﬁﬁ&mrgr&feﬁlt& lnblﬁnLtHQ §Mf&;:@ 4 The as to
e substanti a e ,same surface area as

tﬁZeFEHFS?giy4ips?ﬁ3Eﬁlgféck§ ﬁgaplaced in the | ower

part of the lower frame (see Figure 4). The exterior

Spet ifl%gdt?aggéﬂfﬁ4Zr80ﬁ§Hﬁé§ p@ﬁé thkggor of the

nDun i'ng sur | east one surface base 47
@nﬁ§1é§h§90tthCkﬂﬁésbaééabelﬁﬁenemaFabllﬁﬁﬁath%éﬁ 48,
?gg;s§ggﬁ?ce f earqn)lntqggggréo bel tarkeghtness,

[

h the exteri C|rcu
r EpFESERERAYY Ad\?’é?tt%%oﬁgﬁﬁﬁst o it  5BE fevere 43 with
rrauaksng4sarfa£e tRe Agmdudtd ngASurﬁaCtastrated in the

SRS Mol B Aefitde oo PIBOIEEO0 ppconiine

une | &,
Fapéaatﬂf?ca]gmks nat iopdexaipbe, ditste 44mdatt |t‘-i1"11§1z tsm fakethe

' §o€v%r'::”?@a% then %d'c,‘"ﬁrfﬁu&]ingf r@ié@@%é‘@@%he bottom of
netallized or netal %P t he exterlor perlgﬁery 42 45b
a

oﬁhﬁhé%rim%ed’f G AUSE "L S il 1 ALR Eébt&fp t+r°e in
I@mrcaé@ f agittg tde era6nit 43Ref eRereesies navadwmdei o the

BP0 CARIAh g S B ore WO HALY oCh ! SLRETRAGELLY

f ansedaite dieksoddact i ng Iayer 43. The

According to a first embodiment, the disks 46a form
connection points of the package 40, in the same manner
as the disks 30 formed the connection points of the
package 1.

According to an advantageous embodiment (see Figure 4),
conducting balls 8a are placed in contact with the
disks 46a, these balls constituting an integral part of
the package. They then form the connection points of
the package 40, in the same manner as for the package
1.

According to an advantageous embodiment, the metallized
holes are shielded in the thickness of the insulating
layer 45a. For this purpose, other metallized holes 49
may be made on the interior of the insulating layer
45a, in the same manner as the metallized holes 48. The
metallized holes 49 make it possible to electrically
link the surfaces 43b and 46b forming earths. Moreover,
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link may be effected with conducting wires 9.
Preferably, the thickness of the frane 41 is designed
so that these wire links are as short as possible,
this - 12 being the case mh ? t he active surface of
t he chla is in the plane of the conducting |ayer 43.
£CN g;l C e f 3
Aot P peBYfhety 3R COETERER, Bund | ERfnd Ray e
4zendReedsseen u@t-sngadeew%e jitht érhieor PdpCeRe where it
Seaﬁégelﬂée 8B8naackOwitheehei eabbysi nsyl ate tracks
3a. Metallized holes 48 are linked to the interior of
the i nsul ating thickness 45a. The netal lized hol es
‘e‘?éh{ég- pél&rl@ﬁ?biﬁgpb&w t8b engohe thieaktinght nessintegral
ctric in e tracks 43a_of 43 W
dPEks 48 o¥h?hepﬁg 3i3e46£6 PfYusP at%%QXSE go &2 to
\ééf;ébtaﬁi:aéd‘.yl dnimke ptles emoadiviat iBioguser faca Aébalarideglso
4 Dkg,a condughingy 4a t -
g ?oﬂgl *rane Wt ﬁga%condd%%?ﬁgéﬁls 263§%%Q?ﬁgf tDfeuit
bdnpsmrebresgategdher franme. The conducting di sk 44a on
:gp i's |3 contact with a track 43a Recesses made in
e conducting .surface 46h mak S e.lo
oMy ArEatip e Ao g be SETHF df hySebe 0f the
ft@@F am?odﬁmmﬂdifémnmbﬁk$n4&mﬁjunntnmnnsmthoﬁigure 1.
s of, the c e t he
% s PRFRY gathggcgﬂﬁgg%ﬁoﬁnb0|n Se%?%?ﬁér paéiagé: in
1;h%55&menn@mM@rt@samh&dvawka@@ods enbodi nent (see
Figure 4), conducting balls 8a are placed i n contact
with the disks 46a, these balls co utin
i Afegrdie peﬁfhs%’fcetk%f paek ‘éCtW%y Un Sfor
CIRIEGHON POLAES efse301 4 he4pacivage 4he i motvheisansurface

manner, as far .
Jywthe paékaégg f@ctaggpresence of conducting balls 8a,

?heexterlor

8b, the latter form the mounting surface 50 of the
package.

Epoxy resin substrates are not suitable for microwave
applications. Advantageously, the insulating parts of
the package are made with a microwave substrate, that
is to say a substrate having a controlled dielectric
constant and a low loss tangent (losses of microwave
power across the substrate). The microwave substrate
may for example be a hydrocarbon filled with glass
fibers or with silica powder, or based on filled

Teflon.

Of course, the invention is not limited to these
embodiments given by way of example. The package
according to the invention is not necessarily formed
with walls. The walls and the cover could be replaced
with a single item forming a glued metal cap. The
package according to the invention is not necessarily a
parallelepipedal pack. Its function 1s to produce an
interconnection, to protect a component against



1. According to an advant ageous enbodi nent, the
metallized holes are shielded in the thickness of the
i nsulating 35 |l ayer 45a. For this purpose, other
metal | ized holes 49 may be made on the interior of
the insulating layer 45a, in“the same nmanner as the
4 hol e The [ hol es
posg%1 e % "el et eih?lcca thagkt héa%sjdurflgges ﬁ)@ ed(?
4ebef:orcnmngn@am:hscoumrmer The x@;ckage | megrifor example
PBE PBeRM¥a4By af rkBen! gwetolihatBgMYebeonpepdared
conducting, éxcept in the places where it  conmes into
contact with the tracks 43a. 5 Ot her conducting balls
8b, constituting an integral part of the package 40,
may be placed so as to electrically link the
conducting surface 46b and also the plate 47 with the
earth of the exterior circuit (not represented). 10
The exterior circuit nmay be a nultilayer circuit of
the type of that described in conjunction with Figure
1. The package 40 is nounted on the exterior circuit
in the same manner as the package 1. 15 In the
absence of conducting balls, the exterior surface of
t he base 46, 47 forns the nounting surface of the
package. In the presence of conducting balls 8a, 8b,
the latter formthe nmounting surface 50 of the 20
package. Epoxy resin substrates are not suitable for
m crowave applications. Advantageously, the
insulating parts of the package are nade with a
m crowave substrate, that 25 is to say a substrate
having a controlled dielectric constant and a | ow
| oss tangent (losses of m crowave
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power across the substrate). The m crowave substrate

may for exanple be a hydrocarbon filled with gl ass
fibers or with silica powler, or based on filled 30
Teflon. O course, the invention is not limted to

these enbodi nents given by way of exanple. The

package according to the invention is not necessarily
formed 35 with walls. The gehf®sand the cover could be
replaced with a single itemformng a glued netal

cap. The package according to the invention is not
nécessar nigrawapar glalckage meddmigdela dnt sifuectdonvosume,

to prodyge.an; i.Ntereaaaection, to protect a conponent
agai nst Sf% th % i F chem cal attack and to

pr ecl ude anﬁaﬁﬂdiﬁr@ﬂﬁgnéﬁnQQanylﬁgc Geldihgeurface
may for exarpb@ndlegf Qh@eqnmérao&esbmua@rroundl ng the

t. - 15 - CLAIMS 1 k
el | mi €18 FOPIRTAGH PORiie DL, PEFRgas: (ssTaraday
- a Faradaﬁg@agehkommmhdntumnupHMHnibqﬁmgnimmmnded to be
surr oundi JLRELILANMIVIIR on B,820086! 0D AOKNT
P 8 o

placed_ou cag e e connectlon
bei ng kntendednp@tbeutpuﬁkeﬁaésé@gr|Chrpygho ahe Faraday

exterior ghoeUidng 10i7k8@ LRRUEXQULPY, RRSSinW EBhAEERion
t he Faraday cage and |inked electrically to the

connectlo@°1§6vnt characterized in that the package

f urt heiRractedipdasesn 1xhata base fpackagea fagehetmore
t he pack%% . the exterior surface of the base formng

a nmount© 'ace intended to be applied to the
exterier a base forming a face of the package, the

exterior surface of the base forming a mounting
surface intended to be applied to the exterior
circuit, the connection point being placed on
the mounting surface, so that the connection
point is placed between the Faraday cage and the
exterior circuit when the package is mounted on

the exterior circuit.

2. The package as claimed in claim 1, in which the
connection point is linked to the input-output by
a straight link, the link being perpendicular to
the exterior circuit when the package is mounted

on top.

3. The package as claimed in one of the preceding
claims, in which the connection point is formed by

a conducting signal ball.

4, The package as claimed in any one of the preceding
claims, whose base is formed at least in part by
an insulating material covering at least one
conducting layer, the input-output being formed by
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circuit, the connection point being placed on the
mounti ng surface, so that the connection 20 point is
pl aced between the Faraday cage and the exterior
circuit when the package is qpunted on the exterior
circuit. 2. The package as dHlaimed i n cla|n11 in

whi ch the connpe t|on olnt_is k the

Ut ot BEEL by 2Rl AT R (SR B ngreuiating
per penditardisml to the exterior circuit mhen the

package is nounted on top. 30 3. The package as

claimed in one of the preceding, clains, in which the
Conne@lonppekage] w23 oCABdMEF &% c AMRIcPENgE RS gRAIeceding

bal I. 4.5iHhe H%H%ﬁ%%ﬁ@k@'@bﬂ@ﬁlsﬁn@na enaxoklt B&ructure
preceding . 35 clains, whose base is formed at |east in

part @P%ﬁ44%ﬂﬂn§hﬁrﬁfqﬁﬁ§ﬁ%%ﬂ RYVEring at | east one
ionductlpgllayeg htlhe i nput - outﬁut bei ng forned by -

a alli.zed hole . t ' | at:i .
10, o2 750 ol o PRERLATLA MBIt Beghio] AU ni
precedimg ot s, s thurathararoris coﬁﬁﬁm%ﬂr néDYa @@ax)@uaqtlng

Structdlf &y, s %aﬁhg'ngliﬂ eQOQQﬁ§5ﬂf¥bé¥lJ“ £0b. tHée Faraday
package as c aimed in_claims nd 3 whj ch the

coaxi &tage r (R relaeed o@?@b‘lcﬁy’:r&%rﬂ{@?%gbai eart h
ball's, linked electrically to the Faraday cage, and

placed around.the signal ball.. .7. acka as;.
cf ai metP$ nPEFERSCs,2 E? gﬁF@ﬁdtﬁél %gr%ﬂ %él%@lp hesh cthe
ar oundedheh sbghak uﬂjacweamunQStheasilqriﬂdeebahl are at

nunber laimed in claim7, in which
t he ea?%%tbpﬁfs are drs ??buted around the signha
ball over 360.

8. The package as claimed in claim 7, in which the
earth balls are distributed around the signal ball

over 360°.

9. The package as claimed in any one of the preceding
claims, in which a component is placed in the
interior volume of the package, the component
being carried by a radiator forming a face of the
package, the radiator Dbeing opposite the face

carrying the mounting surface.

10. A mounting comprising a package as claimed in any
one of the preceding claims and a multilayer
circuit, the package being mounted on the
multilayer circuit, the multilayer circuit
comprising at least one conducting earth plane, a
metallized hole is made in the multilayer circuit
opposite the connection point of the package, so
as to convey the signal across the earth plane to

a track of the circuit.

11. The mounting as claimed in claims 10 and 6, in
which the earth balls of the package are linked to
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20 9. The package as clained in any one of the

preceding clains, in which a conponent is placed in

the interior volume of the package, the conponent

being carried by a radiator rmng a face of the 25
package, the radi ator being Opposite the face

carrying themunt bag SWdRGe - afBHNt iidne  of  the
conpri sing ‘a package as clainedn any one of the

pr ecedinug téllaives sadcalul tilayer 30 circuit, the

package being nounted on the nultilayer circuit, the
multilayer circuit conprising at |east onf cond%tingll
edrt-h EOURLIRG A i AREMUT LT LR R i itRHES LU orTil
mul ti | @yapraisicld ta opnasid e coh@ueennect éantpoigitarad, the
t he package, so.35 _as_to cQnv the sj. acgs,

earth “ﬁheeﬁagha Piggﬁsofb?hggcilgm fgﬁ%f é§§ e the
nmount i ngaask.clained in clains 10 and 6, in which the
earth balls of the package are linked to - 17 at

| east one conducing earth plane of the nultilayer ,
cildcui {Thel mourHeLn@ e | A§2aBed| aRneSd &1/ orfe ofl cPhi hg: 1N
10 or Lhictd EREPLRIaNG tange ek icopduabing feathd circuit
pl ane, the twg earth planes bein ]§P ei f her. side of

the t k. lipkedre g é’%e% 'lrFeecf{i *%i m 10,

11 or 12, in 10 which the conducting earth planes of

the circuit are |inked together by netallized hol es.



