- 1 Mcrowave package with surface nounting and corresponding nounting with
a nultilayer circuit TECHNI CAL FIELD 5 The present invention relates to a

m crowave package w th surface nounting and to such a package nounted on a
mul tilayer circuit. It applies in particular to the mcrowave packages used
in the realns of avionics, 10 tel ecomini-cations, space. M crowave
conponents are generally placed in packages, called m crowave packages, a
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protecting the conponents fromthe exterior physical environnment, in
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Microwave components are generally placed in packages,
called microwave packages, a function of which is to
protect the components from the exterior
15 electromagnetic environment and to avoid the
propagation of parasitic modes inside. To this end, the
interior volume of the microwave packages is surrounded
by a conducting surface forming an earth, the
dimensions of a package being less than half a
20 wavelength (of the order of 70 mm for a fregquency of 20
GHz) . Microwave packages have another function, namely
of protecting the components from the exterior physical
environment, in particular from humidity. For this
purpcse, the packages are sealed hermetically, a

25 neutral gas being enclosed within the package.
PRIOR ART

In order to carry out microwave functions, it 1is
30 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.

35 It 1is known to use microwave packages known as “planar
packs” 1in the literature. A “planar pack” package
comprises a ceramic element and an etched metal sheet,

the so-called “lead frame” as it 1is called in the



the so-called "lead frame" as it is called in the -2- literature. The ceramc
el ement generally has a U shaped base, and is sealed by a cover soldered to
this base to ensure hernetic closure. A nmicrowave conponent (bare chip for
exanpl e) can be placed in the ceramic 5 elenent. A surface of the ceramc
element is gold plated to forman eartt? -The U base is carried by the

etched netal sheet. This netal sheet conprises mcrostrip lines for
conveyi ng théihterduaee sThRal sexanic helinawagenssinddientiasand | Vnes for

conveyi ng thenhapQql @Wskr equeNCys Sk8RBL S bpoaercosztéqpléblcr@féd otd. thowever, the
m cr owave Ilnes radiate in the half-sp delimted the netal sheet

("lead frane basgn ton ST Yee B?rWﬁEIEeF H?Bréleﬁeﬂgcﬁ?W%v%rFHBEOQSBEt

parasitic 15 (Bheet rcﬂfm_gnebrc ey lieNgsciet eerpIdwedr &hOV\ﬂV@ tepdiicand
out put of one.and h t he one _hand et ween nepghbourlng

Kk
packages on EHETGE an%lLl fgcgggﬁfntgmhvﬁgﬁapﬁéée §F§§1t|&scoﬁ Btfngs, it

is 20 knomnpﬂatadduaﬂﬁnrmmmhsearohndﬂhﬁ;Unbaaetuspdannﬁﬁd boweher, this

solution is ¥?Eﬁe SQQE%F onaggount nof . tm%rﬁﬁpoogh%%%e cggmﬁ ?QQE have to

be tested berore reover, the netal ccupy a sig I cant
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drambacks. An aimof the |nvent|on is to make input-outputs (mcrowave and

| ow frequency), | n i cr.ovave; packages, ; 35, whiLe ayoi,di ng, any_par asitic
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delimited by the metal sheet (“lead frame”) on the side
of the ceramic element. This brings about parasitic
15 electromagnetic couplings between the microwave input
and output of one and the same package on the one hand

and between neighbouring packages on the other hand.

In order to avoid these parasitic couplings, it is
20  known to add metal walls around the microstrip lines.
However, this solution is very expensive on account of
the wuse o©f bare chips that have to be tested
beforehand. Morecver, the metal walls occcupy a
significant wvolume, and their installation requires
25 manual operations. Moreover, this soluticn is difficult
to dimplement for high frequency ranges, since the
frequencies increasing, the characteristic dimensions

decrease.
30 DESCRIPTION OF THE INVENTION

The invention is intended to resclve these drawbacks.
An aim of the invention is to make input-outputs
(microwave and low frequency) in microwave packages,
35 while avoiding any parasitic electromagnetic coupling,

and to do so in a simple manner.



and to do so in a sinple manner.

isin particular a mcrowave package delimting an interior vol une
conprising at least: - a Faraday cage forned by a conducting surface

surroundi ng

the interior volune, - a connection point placed outside

5
t he

- 3 To this end, a subject of the invention

Faraday cage, the connection point beifdg-intended to be Ilinked electrically
to an exterior circuit, - an input-output gassing t hrough t he Faraday cage
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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.

Thus, the input-output is confined between a face of
the package on one side, and the circuit on the other
side. The radiations in the half-space are stopped by
the package itself.

A subject of the invention 1is also a wounting
comprising a package of this type 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.

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

te the
t he

25



35 by tracks of the multilayer circuit. According to an advant ageous

enbodi nent, the tracks of the nultilayer circuit are placed between two
earth planes. In this way, the |ayout of the card being - 4 designed so
that the signal remains in stripline node (by way of a netallized hole) the
quality of its shielding is maintained4 5 According to an advant ageous
enbodi ment, the connection point is |inked to the input-output by a straight
link, the |dekidee¢dgspertgendi theasignalharanaicrs otncistauinl inghefrdhe package
i s mounted op, %Oma}%‘fccgrdsngeama@daowm)age% ephadi;#nt ot hec gonnect i on
point is forne a conducting signal ball, the package furthernore

conpri ses a ebhklAingt acPaEBLasReEr di ng the connection point, the coaxial
structure being formed by conducting earth balls, linked 15 electrically to
t he Faraday ca and pl aced ound t he ball. Accordin 1o,an

advant ageous? %%BBG?W%n O N GYGRERESLS ﬁ%éﬁiWqPﬁrqu%t%Q “Vbrline of the
package, thepoﬂﬁtcmﬁpmmahédbebngh@ammpmtlmpU@umadnaUQrsﬁnangmg hiflace of the
package, the_radi.at a surface.
The mai h advaie adador SERES: ioarRificiies RSP | L KE s, TREELLRg, 21 L
conpar ed mﬁthhdnrehe mﬁckﬁgeomsamO@htediPP toreasily di smount the package
(since the latter is surface nounted) so as to carry out tests for exanple.

Moreover, the transitions being vertical perpendi cul ar to the plane of the
circuit)L0 t hecgorgaeRage é@c@d%@@&@ﬁ§QHﬁeq HHeIH mel P eCRRBECF O Wi deband
applicationspofgeor dsngrbpPmal apyank ageotguerdegli n@ﬂ@mal hepgDNt acthe

package furthermore comprises a coaxial structure
shielding the connection point, the coaxial structure
being formed by conducting earth Dballs, linked

15 electrically to the Faraday cage, and placed around the
gignal ball.

According to an advantageous embodiment, a component is
placed in the interior volume of the package, the
20 component being carried by a radiator forming a face of
the package, the radiator being opposite the face

carrying the mounting surface.

The main advantages of the invention are that it makes
25 it possible, as compared 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. Mcreover, the transitions being wvertical
(perpendicular to the plane of the circuit), the
30 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
35 possible to carry out the soldering simply and
reliably, the distance between the c¢ircuit and the
package being related to the diameter of the balls.

Moreover, the dismounting of the package may be done by



points are forned by conducting balls. This nmakes it 35 possible to carry
out the soldering sinply and reliably, the distance between the circuit and
the package being related to the dianeter of the balls. Moreover, the

di snounting of the package nay be done by - 5 sending a jet of hot air under
t he package, this not being possible-if the package were glued for exanple.
BRI EF EXPLANATI ON OF THE FIGURES 5 Ot her characteristics and advant ages of
the inventiomendihg bechste efpdrantabn vaderndhehePfekpefi ngdeét aiPled

description Béﬁﬁs%sgsPméﬁxf%h@ogs&ﬁh@én@eréI Lugtaakbeneaafpreki ng
reference to the appended 10 figures, Tn which? Figures 1 to 3, an exenplary
i npl ementation of the invention with a package in a "face up"

confi gur at i oprTEF gBXPSAMATOON, o’NOLherTewrEP! ary i npl ementation 15 of the
invention with a package in a "face down" configuration. APPROACHES TO

| MPLEMENFATI ON OF THE | NVENTI ON 20 Reference is now made to Figures 1 to 3
in which is otkpresenirect tary iexeingd eanfi adviamplegeentafi emeof inhentiomenti on,

wi th a package, of \"fac "ot at. LS. se i cr nponent
or conponent l%?ebSFggbd Egﬁgﬁﬁeéga% %ééﬁaafﬁ%fdﬁgﬁﬁﬁﬁﬂ%% g%@%%h%?ed on the
exterior cirdestrifhéopackayeedentkds | bypossiat e t ©fdel i PRI ANIE RS or

volume |a. Ai??ﬁ@t%a%?&ﬁs anial bha9fi fohe Rackaghe The, 30hdasgppsnisgended to

be nmounted on the exterior circurt 6. The base 3 may be a printed circuit
Corrpri Sllr{'b tﬁbgures, in which:
- Figuregs 1 to 3, an exemplary implementation of the

invention with a package in a “face up”
configuration;

- Figures 4 to 7, another exemplary implementation

15 of the invention with a package in a “face down”

configuration.

APPROACHES TO IMPLEMENTATION OF THE INVENTION
20
Reference is now made to Figures 1 to 3 in which is
represented an exemple of an implementation of the
invention, with a package of “face up” type, that is to
say whose microwave component or components are placed
25 on the package wall intended to be mounted on the

exterior circuit.

The package 1 makes it possible to delimit an interior
volume la. A base 3 forms a wall of the package. The
30 base is intended to be mounted on the exterior circuit
6. The base 3 may be a printed circuit comprising two
conducting layers. OQf course, the printed circuit
forming the base may comprise a different number of
conducting layers. The circuit forming the base 3 may
35 be made wusing an 1insulating material, preferably
organic. This insulating material may be metallized
with copper for example to form the two conducting
layers., Stated otherwise, the c¢ircuit comprises a

thickness of idinsulating material 3d, on which are



conducting layers. O course, the printed circuit formng the base may
conprise a different nunber of conducting |ayers. The circuit formng the
base 3 nay 35 be made using an insulating nmaterial, preferably organic. This
insulating material nmay be netallized wth copper for exanple to formthe
two conducting layers. Stated otherw-sé, -the circuit conprises a thickness
of insulating material 3d, on which are - 6 deposited conducting |ayers on
ei ther side @¢pesbtednsebndiagingi ckaesss Toe feislerondidei ngfl aye® forns an
interior facengf1a0ithecpackagss1l. This layer conprises conducting surfaces
3a, 3b, 3c etched by nethods known to the person skilled in the art. The
second conducting layer can forman exterior face 10 of the package (in this
exanpl e). |tTRsSEtisAl | yon8@BPLhGe afesi NPbemeonduci ningr sor f deee3eof Thi s
conducting surface 3e alnost, entirely covers the whole,  surfac f_the base
3, fornmimy aﬁh%aP?ﬁgaﬁﬁi%‘e Pﬁﬁi%?yéﬁﬂﬁﬁﬂﬂ§f%%§lﬁ?qé¥ﬁﬁﬁp%lg%f$$%% ly to the
exterior 153&jrcibht &c Thegeskadey f methedsor Bnownpr tsesthe copensdi ng
structure 4, _5.whjich.fo h with the surface 3e forns a Faraday cage
surroundi ng ?%%T?%§e%#o?ﬁ%ogﬁﬁé |l a of 20 the package. The interior volune |a
is thus protected against exterior electromagnetic disturbances. The

conducting S{HUCLULL IRY-DgahOF Ry @X%rérméta@l' {28 GAP.exAGGAHHI Aged0 a
S

vari ant enbodi nent, the conducting ructure may, (as represented in Figure

. (
1) be fdriedobs BYenmeParkagrl s Yrcovdrisd iXarRdt Siet allpl at 2SRt Rl Y net al
plate 5, thecyaplssdsandhtheibagse 3 saydberingl dengtface 3e. This

conducting surface 3e almost entirely covers the whole
surface of the base 3, forming an earth. This earth is
intended to be 1linked electrically to the exterior

15 circuit 6.

The package furthermore comprises a conducting
structure 4, 5 which together with the surface 3e forms
a Faraday cage surrounding the interior volume la of
20 the package. The interior volume la is thus protected
against exterior electromagnetic disturbances. The
conducting structure may be formed by a metallized cap.
According to a wvariant embodiment, the conducting
structure may, (as represented in Figure 1) be formed
25 by metal walls 4 covered with a metal plate 5. The
metal plate 5, the walls 4 and the base 3 may be

soldered.

A microwave component 2 is mounted in the package 1.
30 The earth of the component is in contact with 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
35 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 7b. A microwave earth is thus produced.



A m crowave conponent 2 is nmounted in the package 1. 30 The earth of the
conponent is in contact with a conducting surface 3b of the interior |ayer
of the base 3. The m crowave conponent nmay be a bare chip for exanple. This
chip may be soldered or glued with a conducting glue, preferably sol dered,
onto the 35 conducting surface 3b. The donducting surface 3b is |inked
electrically to the exterior |layer 3e (see Figure 3) by one or nore,
preferabl y nbdeanphegabised th@l@@fﬁi1¥¥Qﬁ(ﬁQ£%ﬁe7ba@Fﬁ|E#%9ﬁﬁ@pﬁ%duced -

7 Advant agegyshye the ﬂ@éﬁk&?ﬁ@ﬂe gl 88 ¥heapscRhygyed to ensure the
| eakti ght ness of the package The m crowave and | ow frequency

i nputs-outputs of the 5 chip 2 are linked to tracks 3a of the interior |ayer
of the baserRe frrgrcr@wvrél eaMthoczorfcthdeTg:w iepufs- Eacbut'sraifk Bhaeis |inked

electricall 0_a.disk e 3 exterio f _the base
3. This %JIXS%?PcalaFln % gfﬁgcte V Batéﬁ%ﬂggﬁ %ﬁ%na.oﬂo¥%§e€00 a and 7c,
passi ng t hrough bheebase Beregpwpﬂﬁvehyﬁlcumwéw¢hgnghU1WE@rd%av@a@hgnals and
t he |OwlerQF§Q8M §é9G%J51 %%%@Pt39$8E§5¥a1%2e @gtqil@g@@ hgbes (d@eand 7c

are plugged to ensure t ht ness o ackage e disks 30 are
i nsul at ed el Bégrrealdly Pforﬁ}t%eei*éeék@ér|1@t¥ec¥on@lﬁctt|h¢g ]Pa?@r Be.THHE this

purpose, regessesidilane niedes i Of fher E@NBYCHERG 1haARIG 38 gnd T CRETES] to a
first enmbodi nent, the disks 30 form connectloq? ints of the gackgg
These cdﬁhec??oﬁ“?b BSvntEa%?éngnﬁ%Hﬁ%Hﬂ{o be ‘ﬁ%% el EEPPTAFIVE rectly

to the extertenveyigyi ttHe mherbwaks Eneghaleprasentird) 1det Mé@uéhéyext erior
circuit 6 and.the.conpection oi nts eb older| gluing. 25
Accor di ng toséﬁHQWanSgb’@Bg?ggﬁﬁggyneﬁ?‘ (?ggggqgl&re% %OIeS £ha9he
are plugged to ensure the leaktightness of the package
1. The disks 30 are insulated electrically from the
15 exterior conducting layer 3e. For this purpose,

recesses 31 are made in the conducting layer 3e.

According to a first embodiment, the disks 30 form
connection points of the package 1. These connection
20 points are intended to be linked electrically directly
to the exterior circuit 6. The links (not represented)
between the extericor circuit 6 and the connection

points may be made by soldering or gluing.

25 According to an advantageous embodiment (see Figure 1),
conducting balls 8a are placed in contact with the
disks 30. These conducting balls 8a are an integral part
of the package. They then form the connection points of
the package in place of the disks 30. The conducting

30 balls 8a may be tin-lead balls for example. They have
the advantage of not deforming during the mounting of
the package on the exterior circuit 6, thereby making
it possible to contrcl the distance between the package
1 and the circuit 6. The balls 8a may be soldered or

35 glued, preferably soldered, onto the circuit 6.

The intericr conducting layer may comprise a conducting
surface 3c¢. The conducting surface 3¢ 1is 1linked

electrically with the exterior conducting layer 3e by



conducting balls 8a are placed in contact with the disks 30. These
conducting balls 8a are an integral part of the package. They then formthe
connection points of the package in place of the disks 30. The conducting 30
balls 8a may be tin-lead balls for exanple. They have the advantage of not
deform ng during the nmounting of the pd&kage on the exterior circuit 6,
thereby making it possible to control the distance between the package 1
and the circuftadlizrd baples 8a nRGLBEEA deleddss- Biyrneagepret¥rabl y

sol dered, ontpetbe nfdtzauiizdl HBEekNhEl Ofi HONUMEtdddabayeBifBy CONRri se a

conductin surface 3c., The condycting surface 3c is |linked ,electrjcally
with the gxtE??B?anﬁﬂﬁﬁ%inﬁcF8§§?n§eqﬁy §n855%ﬁﬁ%%qqeféﬁ;h%ng?lB?E#erably

pl ugged. Advant apeousivent tdresetinet abhduedihgl esaake disstintendedatcording to
a regul ar 9E£9?séﬁEgEghQQWEQeagﬁég%ﬁ%t%&%P %EQE“H&“%%ceééeéh o' g¥ention

t he conducting trac a intend transmt mcrowave sighals are placed
in recesses RBeofonghetévadstriiagesdf ace FS wo sield shhesd theskstracks

in the plane;gf Lhegeahbagkshbberi-grkkbayehteriBeCeLYERY t0 an advant ageous
enbodi nent, netallized 10 earth holes 21 electrically’link the interior

conducting surface 3c wwth the exterior conducting |ayer 3e. Advantageously

these hol es arecphiggedtbo afinsdi®ahbegbeakt i giboessent , t haepatkagedl. They
are distributed at th %erigfery of tEg taIIizeiihoEEs 15, for _m crowave
r, S

signal s ¥h. FATERi s Bah% m CHSEVe S8 HYel ditnd GductdtFhithe
t hi ckness of cohéubasng3, sutrhiatei s3to wayhi nthée exsetadrngecthdeknesg 3d.

et sgecushiyekhess, T ARLS: el Lenel Aee\Rags per
360 so as toensure the 1leaktightness of the package 1. They are
distributed at the periphery of the metallized holes
15 for microwave signals 7a. In this manner, a microwave
shielding 1is produced in the thickness of the base 3,
that 1s te say in the insulating thickness 3d.
Advantageously, these metallized holes are at least
three in number per metallized microwave signal hole
20 7a. They are preferably distributed over 360° so as to

form a complete shielding.

According to an advantageous embodiment, conducting
earth balls (not represented) are placed at the output
25 of the metallized earth holes 21. These conducting
balls are an integral part of the package 1. In this
way, a coaxial structure is formed which shields the
connections between the microwave input-output and the
circuit 6. Stated otherwise, a shielding is produced at
30 the level of the connection itself, that is to say in

the space lying between the package and the circuit 6.

Other conducting balls 8b, constituting an integral
part of the package 1, may be placed so as to
35 electrically 1link the conducting surface 3e with the
earth of the circuit 6. These conducting balls 8b do
not necessarily 1lie along the extension of the

metallized holes 32 formed in the base 3.



forma conplete shielding. According to an advant ageous enbodi nent,
conducting earth balls (not represented) are placed at the output 25 of the
netal lized earth holes 21. These conducting balls are an integral part of the
package 1. In this way, a coaxial structure is forned which shields the
connecti ons between the mcrowave input-Sutput and the circuit 6. Stated
otherwi se, a shielding is produced at 30 the |level of the connection itself,

that is to sAgvpntagheuspsce thy i datmenct hehpabrdds aiRpEHe Britsit 6.

Q her conduchhAg hakksw8le C@AFhiatiUt 3D 1a) ,i ntegy aldi pddeof dhe prekage 1,
may be placed so as tg %% electrbcal y link the _conductin suGTaée ge W th
the earth ofetALIiFPRuitCIES THESE ¢ g PEEMEET8L? 05 TG neeeSsarily
| i e al ong t henéxtaesie@rtdf WdkEls nehal bureduhdieg 32,f egmmedther hhwbbase 3. - 9

Advant ageously, th i of e l.s «( th balls nd_ji gt Qwaye signa
bal | s), te;%e 8¥anée?§?go?br$%gé’ rre?%%]l i(geggfrﬁnoﬁngeg{, [}T?e d°st ggceog}%%\%\genga si gnal
bal | and t heorarechledl iwpedansear r oin8Pnghing, fandexheprAagnber 5 of earth
balls, are determned so as to obtain a controlled i npedance, of 50 ohns for
exanple. The circuit 6 on which the package is intended to be nounted may be
a nul til ayer TBer @dincuithed cPRc 1@ thecOFHESEs b LBLSRISHe TnBBict i ng

earth plane gaunfefetmdyi zd Rol guifalhgepudei tduithe mHd i kayefiiei reuit
opposite the connection poiint 8a of the ckage 1, s as. to caonvey_the
signal adt osSOPREIEBRIWRY i 1§ 3Ear t A pl Ry eeéFgﬁalp%???véﬁLbyAmay of
the netal lizedtablhokd HMddeatl@at nacknalle fon ekenpdudtitleeydr ackraniltt he

carth plane forLgea il UGt "obhe PRSSIBY €40 RLARRIALE, agi or ovve
as to convey the signal across the conducting earth
plane 6a. The signal arrives by way of the metallized
15 hole 1l0a at a track 11 for example, the track and the
earth plane forming a structure making it possible to

propagate a microwave signal.

According to an advantageous embodiment, the circuit
20 comprises a seccond conducting earth plane 6b placed
under the track 11. Stated otherwige, the circuit 6
comprises two microwave earth layers 6a, 6b between
which a microwave signal propagates. A shielded
structure is thus formed.
25
According to an advantageous embodiment, a part of the
signal being conveyed between the earth planes 61 and
€b, at least one connection is made with another layer
of the circuit 6, placed under the earth plane 6b.
30 Microwave signals may thus be propagated in different
layers 11, 12 of the circuit 6.

Advantageously, a third earth plane 6c¢ is placed under
the layer 12. Of course, the multilayer circuit 6 may
35 have a different configuration. It may comprise more
earth planes and more layers propagating microwave or

low frequency signals.



Accordi ng to an advant ageous enbodi nent, the circuit 20 conprises a second
conducting earth plane 6b placed under the track 11. Stated otherw se, the
circuit 6 conprises two nmicrowave earth |ayers 6a, 6b between which a

m crowave signal propagates. A shielded structure is thus forned. 25
According to an advantageous enbodi mentjOa-part of the signal being conveyed
between the earth planes 61 and 6b, at |east one connection is nmade with
anot her | ayefheotarhb batégi v ths ét?éd(atﬁﬁj@rret mrefatab by ahbnlbpd 89

Mcrowave si gnal &4/ t Buanke §50pagahe ]ia 1fsfcer5et 1iayeds thl, th@ of the
circuit 6. Advant ageously, a third earthﬁg ?T ﬁ b | aced under the |ayer
12. O cour s8theReAtFRi P%{?@FSCFPEBPE 6MREg L 38°Hal8155di f f er ent

configuration. It nmay conpri se nor e earth pl anes and m)re Iayers pr opagat i ng

m crowave or |l ow.freq enc nal.s. - he earth . package are

pref erably | PRREEIEEI ty' tfr?rfoélg e’f%’ erlta’I so (? g“?% t he

other earth phanks pmm@h crfet alhla zedlrhoies. azt-‘e Adaoﬁ@dtgtpgeaheafdvhm ageous

enbodi nent, %e Eﬁr)hggé lhcg]Aegarltor}) pl gneﬁ @%o&g@em Lgltd a%ge liisnked, & oget her
fio shie

by metal | i 28 m crowave dlnglst ornedlnthe
t hi ckness of fehmedi isurhe tbirknepeneé rhenewrAHdE -to F| gures 4 to 7 in which
i's represent ed an exenple of inplenentation of the invention, with a
package of "face down" type, that is to saé one whose m cro e}corrponent or
conponert® aR8feFPBER ich BOWalMAdst the FHabESSe DppBsit etPhe’ }%aﬂ 18 i nt ended
to be nount edephebbAtedt erdror ekempie. Bl s iephénghtation i sfusethéor
m crovave COi QQSQESnth%ch 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
15 intended to be mounted on the exterior circuit. This
configuration is wused for microwave components that

have to dissipate heat (amplifiers for example).

The package 40 makes it possible to delimit an interior
20 wvolume la with respect to the exterior 1b. It
essentially comprises a cap 41, 42 placed on a base 45,
47. The cap essentially comprises a radiator 41 formed
by a rectangular plate, under which is placed an upper
frame 42. The base essentially comprises a lower frame
25 45 under which is placed a rectangular plate 47. When
the cap is on the base, the upper frame and the lower
frame are superimposed. The exterior surface of the
base forms a mounting surface, intended tc be mounted
on the exterior circuit {not represented).
30
The radiator 41 is an item that can dissipate heat,
preferably made of a nonorganic electrically conducting
material, such as metal, for example copper. A
microwave component 2, such as a bare chip, is linked
35 by 1its earth to the radiator. This 1link between the
microwave component and the radiator may be effected by

soldering.



have to dissipate heat (anplifiers for exanple). The package 40 nakes it
possible to delimt an interior 20 volune la with respect to the exterior

I b. It essentially conprises a cap 41, 42 placed on a base 45, 47. The cap
essentially conprises a radiator 41 fornmed by a rectangular plate, under
which is placed an upper frane 42. Thelbase essentially conprises a |ower

frame 25 45 under which _is placed a rectangul ar plata 47. \\hen 1the cap is on
the base, thENGppEPT afE28Rd the (SGFerF1ETERE & e@BHpet) ngdseBI 2SR exteri or
surface of thedebasentor imtarieunt ifagesurfface;hd ntentlesk 40 bel nouhhed on the

exterior circupt_(not represented). .30 The radj.ator 41 i s an_]j at can
di ssi pate heg§#eré?5feﬁ%:7§§%%ﬁ% 0#2% no%grggﬁbggelggépféalI§é%§%%%§ting
material, suchndscheéngl ,féor ssemple doppaetadligiedr odapesédrponents2, such
as a barg Chk?ushswli'tﬂket%egiv@yiﬁﬁérfaéfhtBQ theihgdiator. mhselhnk between
the mcrowave conponent and the radiator may be effected by soldering. - 11
The upper fr4fe COIPEISE SFidur eseqtahgablyi dngraesdnourderCHSs ntéRi or face
of Ejhe radi ?E@f 419xa|1{4@qe eﬂﬁril@fgﬁgibph&é)te{?aamf tptﬂfslélﬁaenﬁ@nﬁﬁred
conducting for exanple hy netallize eposition, i.s 5 ush w t he

peri phery of Cf’ﬁgu?ggpat 3@5’& The fr a%%g)oslfztec‘gnﬁpfigﬁs Hie eF@%‘tlif‘Eépgy

i nsul ati ng tbhtkkeass424pa. f @orecamene 19/, othanicombieria . lAayeal e¢Brically
conduct i | ayer 43, ] eposi te er_the.ins ti : i ckness 42a.
Consequé5 IyFXYEESCBhgug ?WS 5%5%9%30p§88%g§e?§gtkggﬁﬁggg ngface opposite
the radiator 41. The lower franme 45 (see Figures 4 and 6) is placed under

the upper fr‘?ﬂg ﬁ%weTﬁef%h%ri@fa p(%reieOh?ch}fuéég o and 6) 1is placed
under the upper frame 42. The exterior periphery 45d of
this frame, rendered conducting for example by a
15 metallized deposition, is flush with the periphery of
the radiator 41 and of the upper frame 42. These
exterior peripheries form the lateral exterior surfaces
of the package 40. The frame 45 comprises an insulating
thickness 45a, for example of organic material, on
20 which are deposited on either gide two conducting
layers 44, 46, a first conducting layer 44 being in
contact with the conducting layer 43 of the upper frame
42, the second conducting layer facing the exterior
circuit 6 when the package 40 is mounted on top. The
25 second conducting layer 46 comprises a surface 46b,
forming an earth, almost entirely covering the frame
surface on which it is applied (see Figure 6). The
conducting layer 46 constitutes part of the mounting

surface.

30

The plate 47 has substantially the same surface area as
the radiator 42. The plate 47 is placed in the lower
part of the lower frame (see Figure 4). The exterior
surface of the plate 47 constitutes part of the
35 mounting 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



this franme, rendered conducting for exanple by a 15 netallized deposition, is
flush with the periphery of the radiator 41 and of the upper frane 42. These
exterior peripheries formthe |lateral exterior surfaces of the package 40.
The frame 45 conprises an insulating thickness 45a, for exanple of organic
material, on 20 which are deposited on ¥ ther side two conducting |ayers 44,
46, a first conducting | ayer 44 being in contact with_the conducting | ayer
43 of the uppepresamecdln, PRYaEEEERAUESHductiiG | a§BFLRSEI nd S het¥teri or
circuit 6 whghuhbenpaskagec40 is nounted on top. The 25 second conducting

| ayer 46 conprises a surface 46b, formng an earth, alnost entirely covering
the frame surface on which it is applied (see Figure 6) The conducting

| ayer 46 const tbuntlestpant sofr fadre  noomis gt utsing age. i88e@relplmart 49E has

subst anti.al | he. s urf, r asyt j at 0 1N Pl 71is

pl aced iﬁpth%h%oﬁg¥ﬁa%§$% Siﬁ?ﬁguﬁghe?h?rgﬁ%&%§%%;Fﬁgé%g©4)gaTth§§§erior
surface of therpiageadFacadsyi caves par tthefs e youhs nePReRFatRd At | east

one surface gf thecbase 4brriey COPUChENTrad i base Dei RGTBbabeOra7
metal lized. This _surface fornms an earth intended to be |linked electrically

with the ext&Pebrliizedi or(Mstallir thepfrseht 8H) PEARARTAgebtdl vy 2P hi s
surface is the tRBURLIDRG iSid=RCE. f Manndugid ngheushacacec@®dd idfutting an

i ntegral ari of % tEﬂg%ackﬁﬁe, surrounds the interior volune is, thus

form ng ¥ Far3¥ay ¢agb2CthSt hi'§ EXARPLe; the conducting surface is formed by
the radiator 41, the base 47 (netallized or netal), the exterior periphery
42b, 45b

e
ac

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
15 1link may be effected with conducting wires S.
Preferably, the thickness of the frame 41 is designed
so that these wire links are as short as possible, this
being the case when the active surface of the chip is
in the plane of the conducting layer 43. The conducting
20 layer 43 can comprise a surface 43b almost entirely
covering the insulating thickness 42a. Recesses are
made on the interior of the surface 43b so as to

electrically insulate tracks 43a.

25 Metallized holes 48 are linked to the interior of the
insulating thickness 45a. The metallized holes 48,
preferably plugged to ensure leaktightness,
electrically link the tracks 43a of the layer 43 with
disks 46a of the 1layer 46. As illustrated in the

30 vertical section represented in Figure 7, a metallized
hcle 48 links a conducting disk 44a at the top of the
lower frame with a conducting disk 46a at the bottom of
the lower frame. The conducting disk 44a on top is in
contact with a track 43a. Recesses made in the

35 conducting surface 46b make it possible to electrically

insulate disks 46a.

According to a first embodiment, the disks 46a form

connection points of the package 40, in the same manner



of the superinposed frames, and the surface 46b of the 10 |layer 46 facing
the circuit. Reference is now nade to Figure S. The m crowave and | ow
frequency inputs-outputs of the chip 2 are linked to tracks 43a fornmed in
the conducting |layer 43. The 15 |ink may be effected with conducting wires 9.
Preferably, the thickness of the franme #1 is designed so that these wire

| inks are as short as possible, this being the case when the active surface
of the chip #8 tihe tAéskPand oformedcdmficEPREErhyer 42°10he &ndutti ng 20

| ayer 43 canpgerRgése.a surface 43b alnost entirely covering the insulating
t hi ckness 42a. Recesses are nade on the interior of the surface 43b so as to
electrically insulate tracks 43a. 25 Metallized holes 48 are |inked to the
interior of Abeordisgl ati ag tkivekiteseolsa.eriboel imeted | {seel Rbdnese 48) ,

preferably p e I t Lght electrical | i th racks 43a
of the IéierEﬁgggggﬁggdpéigﬁi6§ﬁ%fE?Een§§§%$q4éﬁ¥AS% %ﬁ%rgﬁgg'iﬁh%he 30
vertical secdishsreéppeschese balRisgpaastitatimcalan datedicat BB fks a

conducting digk %%%@L%é.heﬁey efhdrherolawend ragBndet hod ¢due i og di sk 46a
at the bottomof ° thelower frame, The conducting disk 44a on top is in
contact withtBet Packasga 4 Rectlséfenad@ds MAIMEBE2E onPdct Eﬁ?gﬁgﬁ 46b make
it possible to electrically insulate disks 46a. According to a first

enbodi ment, the disks 46a form connection points of the package 40, in the
sanme mamter - 13 as the disks 30 formed the connection poi nts of the

package 1. Amrcocddhgygt ooarnadhraragemmsise rdndutichisment( s eehdi getal 1} zed5

conducting bﬁgigss%f%%%ﬁﬁé%ﬁ%hiQnCQHﬁfcéhygﬁﬁbégeof the insulating
layer 45a. For this purpose, other metallized holes 49

may be made on the interior of the insulating layer

15 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,

the interior periphery 45c of the lower frame may be

rendered conducting, except in the places where it

20 comes into contact with the tracks 43a.

OCther 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
25 the plate 47 with the earth of the exterior circuit

(not represented) .

The exterior circuit may be a multilayer circuit of the
type of that described in conjunction with Figure 1.
30 The package 40 is mounted con the exterior circuit in

the same manner as the package 1.

In the absence of conducting balls, the exterior
surface of the base 46, 47 forms the mounting surface

35 of the package. In the presence of conducting balls 8a,
8b, the latter form the mounting surface 50 of the
package.



di sks 46a, these balls constituting an integral part of the package. They
then formthe connection points of the package 40, in the sanme manner as for
t he package 1. 10 According to an advant ageous enbodi nent, the netallized
hol es are shielded in the thickness of the insulating |ayer 45a. For this
purpose, other netallized holes 49 naylBe-nmade on the interior of the
i nsul ating layer 15 45a, in the sane manner as the_ netallized holes 48. The
netal | i zed hEPEXYAFSfake FHPEbE&FBFe AS hRkt FHdaPRY e 159k PAETSHAVSces 43Db
?nd 46b fOL nh@gl@géﬁzhgnswba@@v&ﬁtagécﬂ@sijﬂ]l _ertjr@[] pﬂfhp86ﬁﬁg4ifa1§:fstgf | ower
rame may be_.rendered conducting, except in the place ere it cones
i nto contact t\%let t?ai%agter atks H@%.% djf%ut %oH‘d&gﬂwﬁgebaﬁ@g\g{)?t%bnEPﬁguti ng an
integral pads dfot heypackagbs4®ateayhdeiny asedadmslied diederikrakly |ink
the condugtiponsuchace 460 anthi! 38525 dhgydilal 14204t b NRsedellval the
exterior circuit not represented). The exterior circuit may be a nultilayer
circuit of tRewefypeCHPSEhdthadeSEPEb&atrn - coffen@icEiPwateh FhggFsate 30 The
package 40 i gaoupbed Ofhddies XLl Ol hedF&ehihdh  Lie] SANKyiABNNGN ads the
package 1. In,gﬁe absence ;of conducting balls, the exterior SEKETCE of the
base 46, 47 £4PRESt h@TmolAtingSddifacePodsesr t RE pRerR&de. °Pn th esence of
conducti ng baklfsoBa, 8b, the latter formthe mounting surface 50 of the
package.. - 14 Epoxy resin substrates are not suitable for mcrowave
appl i cattons. Advantageously, the insulating parts of the package are nade
with a m cro@®ivecsubserat éhet hanvention 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
15 with a single item forming a glued metal cap. The
package according to the invention is not necessarily a
parallelepipedal pack. Its function is to produce an
interconnection, to protect a component against
mechanical, chemical attack and to preclude any
20 electromagnetic coupling. The package may for example

be formed by a resin surrounding the component.



is to say a substrate having a controlled dielectric 5 constant and a | ow

| oss tangent (|l osses of m crowave power across the substrate). The

m crowave substrate may for exanple be a hydrocarbon filled with gl ass
fibers or with silica powder, or based on filled Teflon. 10 O course, the
invention is not limted to these embddi rents given by way of exanple. The
package according to the invention is not necessarily formed wth walls.
The wal | s and the cover could be repl a5 with a single itemformng a

gl ued netal cap. The package according to the invention is not necessarily
a parallelepipedal pack. Its function is to produce an interconnection, to

protect a CQﬂpon%thfaﬁbﬂ§$e ?EEEQQéCééllﬁQEHhﬁabn@tEﬁ%&ffﬁ%jGé&dﬁéﬂﬂ ude any
20 el ectromagnetic coup ackage may for exanple be formed by a

resin surroundln@“@ﬁ%r%%h%%n%ﬁtleaSHS - CLAIMS 1. A microwave package

delimtimg an interigpr Fé@lablﬁ”? BT ESHREd abyl easton8uctanbaradayacage
formed by a conductllgagurfg_ surrounding the interior volunme, - a
connection point plat R the FAreHhy” t34e™t he connection poi nt

bei ng i ntended to bea kbnkedtedbactpoimat | plhoedn exiseider ther cRatgdal® - an

| nput - out put passi ngx ough t heoareday ocade adol nksdelectyd sal Ly o

the connection poi ase form ng exterior
surface of the base Ibmhé@geheﬁbun¢ahby us %@r¢@t@rlﬁreﬂﬁé@ulb be applied to

the extgpior - an input-output passing through the Faraday
cage and linked electrically to the connection
point,
- a base forming a face of the package, the
exterior surface of the base forming a mounting
15 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

20 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 1link, the link being perpendicular to

25 the exterior circuit when the package is mounted
on top.
3. The package as claimed in claim 1, in which the

connection point 1is formed by a conducting signal
30 ball.

4. The package as claimed in claim 1, whose base is
formed at least in part by an insulating material
covering at least one conducting layer, the input-

35 output being formed by a metallized hole passing

through the insulating material.



circuit, the connection point being placed on the nmounting surface, so that
the connection point is placed between the Faraday cage and the exterior
circuit when the package is mounted on 20 the exterior circuit. 2. The
package as claimed in claim1, in which the connection point is linked to
the input-output by a straight link,-th® tink being perpendicular to 25 the
exterior circuit when the package is nounted on top. 3. The package as

clai med in cbai mThej paghade t B €6ﬁh@€@|dﬁlp§1ﬁﬂﬂ]slfor%%EFTEI%P ®nduct i ng
signal 30 ball. éomab@spﬁgkaae asoLt pd Medst puetare 1,shskaseepsechs  f or med

at least in part an |nsulat|ng material covering at | east one conducting
| ayer, the input % NBEE bUP bBPAB f or med by a metal lized hol e passing through
the insulating material. - 16 5. The package as clained inclaiml,

LuLther Ty e gooTPEhe! BCRaGeAKLAL A A! e iRl die, cpngRLRn point.

5 6. The pacﬁage as crarme ai s N vihic t'he coaxi a
structure is fornedebyceandatt i sgruebnréd ba$lstImﬁ@edbEIe@@ﬁ@%%ﬁ%?gto t he

Faraday cage, an aP{:ﬂC\?{%lafLrQUWilhﬁt‘éds'Qi‘@tlstpﬁlséllylo to The pAskageyas
clainmed in claim®é, I.C earth balls placed around the signal bal

are at |east thréegen aufbetacgd FreuUpdckigesagietabPfed-in claim 7, in which

the 15 earth balls are dlstrlbuted around the signal ball over 360. 9. The

package as clalned in C|%
10 The pac

earth balls placed around the signal ball are at

age as é%glmed in claim 6, in which the
least three in number.

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

over 360°9.

9. The package as claimed in claim 1, 1in which a
compeonent 1is placed in the intericr volume of the

20 package, the component being carried by a radiator
forming a face of the package, the radiator being

opposite the face carrying the mounting surface.

10. A mounting comprising a package ag claimed in

25 claim 1 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

30 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
35 at least one <conducing earth plane o©of the

multilayer circuit.



conmponent is placed in the interior volunme of the 20 package, the conponent
being carried by a radiator formng a face of the package, the radi ator being
opposite the face carrying the nmounting surface. 10. A nounting conprising a
package as clainmed in 25 claim1 and a nultilayer circuit, the package being
nmounted on the nmultilayer circuit, the Ywl-tilayer circuit conprising at

| east one conducting earth plane, a netallized hole is made in the

mul til ayer citZui (Thepposinteinheasondddimedn 130 pleiim bd, t keMpadkage, aso as to
convey the signal saRss ddisgaridy planecho grinack ehet heuwsl redaide, 11. The
nmounting as clainmed in clains 10 and 6, in which the earth balls of the
package are |inke®i3GeS3Peing &Fsteigietsidicity i thydftane of the

mul tilayer circuit. - 17 12. The nounting as clained in claim 10, conprising

a second_conducti eart | ane, the.t eart Pl s being.o it her side
of the triok 5 13 PrE iR Hd 158 5 TE I d T (A m G0, R W EEn i
conducting earth planmks:twifing heacth cplanasedfi nked cioget bearby Inetkald | zed

hol es. together by metallized holes.



