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1 Description Econom cal high-frequency package
Conventional hernetically-seal ed high-frequenc

2003%9§93§&6@U$0r nodul es predoni nantly consfs /%?Xg@?(%@1282

nmet al housings which 5 are gold plated and

subsequently sealed with a sbldered-on netal cover.

Herneti cal | y-seal ed singl e-chip ceram ¢ housings, as
Desdisiget foar SAW chi ps for exanple, are al so

cost-intensive and |ess suitable for chips with

hi gh- power di ssipation. Normal HF netal housings, as
ECOQﬂéﬁQ%ieﬂ%?ﬂf OO RESIFen a 10 hernetic seal is

not required but good screening is, are very

Con@?ﬁ%ﬂﬁié&eihé&@ﬁé‘tﬂﬁﬁg%@am khf(ﬁlﬁﬁeff@t%héﬂc§e§ééﬁages for
Al so expensive are HF nodul e housi ngs based on the .
modulegrsy fradonindmay tedhhbitogyt Ml ke bk hggsings which

are SANAASP el PELdfienS O SPGGH TS Hilugsdcon
met ddasedrean. HGOd teicdhiniol weye sl €d seny 1 avetldid @etdaman heusings,

use p to arqund 5 GHz for conponents w thout high,
as Up?ﬁﬁgréjcbri sEhATFRE Fte VAL Gel WP 1S° HoREvetntersive and

lesd ahprrduitenad v ek thechousingsowan @Dbyiper used for
a restricted frequency range. 20 Current,

hernetical |l y-seal ed CSP housings are al so_expensive
Normgyl. dHc duafialofhausingsol aleraie ont ten Shsedvers medpbes when a

her Sce_de isn ghei hﬂcgth' fer lgjl_'l]_een&ykhlrl‘@ng(%ﬁd Fé@f@a%n‘} oié,l ZZQ very
a substrate is knovwn with a first™ dielectfric
expdrayierg, ardnhtdreguent ynst rivetmeel dayey sdatod.

Also expensive are HF module housings based on the very latest
LTCC technology. In such housings the ceramic is only used for

routing the lines while the cover is soldered on.

Typical SAW filter packages based on HTCC technology are seam-
welded and can be used up to around 5 GHz for components
without high power dissipation. The cover welding is however
labor-intensive and the housings can only be used for a

restricted frequency range.

Current, hermetically-sealed CSP housings are also expensive
on account of their soldered-on Au-3n covers to be used in the

high-frequency range.

From DE 100 41 770 Al & substrate is known with a first
dielectric layer, a high-frequency structure layer which
contains a high-frequency distribution network and at least
one low-frequency structure layer. A module formed with this

also includes a cover.
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25 contains a high-frequency distribution netmork and

at |east one |owfrequency structure la g
2003?%%&VW5h this also includes a cover. CT/EP2004/051282

2003PCB026WOUSPCT/ EP2004/ 051282 2 From WD 97/ 45955 Al ,
WD 99/ 43084 Al, DE 19548 0482 A and DE 198 18 824 Al
el ectronic conponents | ocated on circuit carriers are

Fronknwwemmarm £red oses bys conEf SDEespeCcaal D¥8i A1 &ha& DE
formof foils. Metal foils used for such purposes_ have
198 SI%r%OAJEC?JE%CVé‘?@l%‘f‘PIPEW?n?% herdted and E%Féﬂlﬁot

carﬁ%@?'&r %"?&g‘l &?ré %Féé‘ﬁ LYl Ec0sra, Sééﬁébﬁlglly in

poi nt, e under y|ng 0 JeCt i nvent T on
thes@@mqufei¢xw$cd&¢tm®tﬁ@dl$omsa@nﬂéaceuchnguaposes have

hi requenc age. 10 This objec achi eved b
ProTHE TRt TR SOELTATEl 19 DHAACFhARpeRRERE BPb HeTiple
ove Advaiy ggepusdenbodi ments are produced by the

dependent claims. Accordingly a circuit carrier is

connected to a conponent via contacts which place
Tak%ﬂﬁnﬁﬁﬁﬁna%uaeﬁ%ﬁ%ﬁh%%ep$%%ﬁnth%elgnéﬁFeﬁiﬁgcaPﬂﬁéF @5 the

mvé toﬁ/oiéjst@r%)é?{f?d bfd%?@sﬁhﬁefhéﬁufgr ﬁéﬁﬁfsataggng a

e contacts I's applied to the conponent
hlgh+ﬁrequenmy rEackags. so that it lies close to the
surface of the circuit carrier on which the conponent

d id f
Thig QARG e AT Tedary | BP0V bt e Bernae Apredht 5

inddpen CPOEMmAN A dNen€afEtths Sabbdehent Beattl prbduced by
provided with a netal coating.

the dependent claims.

Accordingly a circuilt carrier is connected to a component via
contacts which place the component at a distance from the
circuit carrier so that voids are formed between the circuit
carrier and the contacts. A foil is applied to the component
and the circuit carrier so that it lies close to the surface
of the circuit carrier on which the component is located and
to the sides of the component not facing the circuit carrier.
After being applied to the component and the circuit carrier

the film is provided with a metal coating.

Preferably the metallization i1s applied by sputtering or vapor

deposition and subsequently electrically strengthened.

In the foil a window can be opened up on the side of the
compeonent facing away from the circuit carrier via which
contact can be made with the component. If the window is
opened up before the metallization of the foil, the contacting

can be undertaken at the same time as the metallizatiocon.
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Preferably the nmetallization is applied by sputtering
or _deposition and subsequently el ectricall

- or va
2003E08P20WHéRed. In the foil a window can %Wp@%bo‘ﬁ/ppws-?

the side of the 25 conponent facing away fromthe
circuit carrier via which cdntact can be made with the
conponent. |If the wwndowis opened up before the
In afetalpleiczatlilgn iefgdhfidevdltpnort act it Garer€ion a
undertaken at the sanme tine as the netallization.
soldsgo 5o AGWPUS GecT/ P Xdty /O et Fheh i BsideGaTipr tO

« N e l,o imv.entd ﬁg@i
Whlcihsg;p%aglgg‘pgﬁl\ét?ﬁeqs?%gﬁcﬁ e c%lgi%&?a%i%’?&?gﬁr I C ¥
beyonkle themoomgrnars atittadied. ifhiiss dolglerr g privg estrgponent

beyond _t he onent,..in that it s higher than the
when SEalt b SHIP ST ¢ Bantied « Uib G qrY G |RCkage
constikits Nyt ke rRAGKAGE riGNS| ddnibrintC] ricdlit Hayrier,

conponent, foil and netallization of the foil can be
retadlldgatiienl [Of dhendctidd Gana be el Bl diera b gmedieed via

[ i ch t c t LS r -
the %iogc;a&i%? b\c{:\'@lpr :E)élr I%?lc? %ﬁ#erd%ﬁuﬁbgggﬁml erél?:grlsloarranged
on téekamplrenithearanponert a Sunthegar tdioudairt are@citdwefor
cqQnmponent, a high- frequency conponent and/or a
exan\]?grley- hi gh-frequency conponent. In addition to the
conmponent, one or nore further passive conponents can

The Rempoham@ed 0N rf e r&ilGlidr A rd&ivelomastdie, 16 high-
components are preferably arranged on the opposite

freqgiege vofcopenegity egid/ aary V& T vt tdie IIAPETet . CaEpnRit -
advant ages and features of the invention are produced

In addition to the component, one or more further passive
components can be arranged on the circuit carrier. The passive
components are preferably arranged on the opposite side of the

circuit carrier to the component.

Further advantages and features of the invention are produced
by the description of exemplary embodiments with reference to

the drawing. The Figures show:

Figure 1 a circuit carrier equipped with components on one
side, with screen-printed solder bumps on the back of

the circuit carrier;

Figure 2 a circult carrier equipped with components on both
sides with solder balls or solder.bumps placed on the
front of the circuit carrier and surface-mounted
passive components on the back of the circuit

carrier.

The packages are processed in the wafer and this can typically

be done as follows. In accordance with the universality of the
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by the description of exenplary enbodi nents with

reference to the draw ng. The Figures shomr 20 Fi
2003Pﬂ392@Wp&J§t carrier equi pped with conmpoféit/EEAD 51282

side, with screen-printed sol der bunps on the back of

the circuit carrier; 25 Figdre 2 a circuit carrier

equi pped w th conponents on both sides with sol der
invebalibs aumsebder chufes spliacetheopridtesd ranimfathgossible.

circuit carrier and surface- nDunted passive

conmponents on the back of the circ rrier

CompgagRi§es aFe thfodeLSe@fi SRS wdie U&}P& G cfé:f'F Trinted

conth¥RisC2l iy the deRe 3% f0hleus hurpAeaRIdaRGR W éfshﬁlated
universality of the 2003P08026WDUS PCT/ EP2004/ 05128

Altegnamvertiyoa mimendds cotrariges 3 varhemods Pl are
possi bl e. Conponents 1 in the formof chips are bunped

The 204, fo%re R qted & g> %dz turk{e% e e he
bU eSe aré enc atéd ternatively a circuit
conta&rttsl er digardaliso ftlenbtalmeq:la&eﬁweammnmnmnrsedtmre pads

separated turned around with the contact di e

of thg gL VA HIELEF oh A7 TGthddt T Pk CH% g - This

prod%'c’é%u%lﬁ%r g YetFAeS HIREL P SRIAMEC, fte OHM®&s 2 and
Thi's produces voids 4 between the conmponent 1, the

the cdmicadtts c2ranier the circuit carrier 3. 10 Subsequently
a foil 5is lamnated over the entire surface of the

Sub s%%@%%%ﬁ@rt 3 ]fo rid g %@D\iea%i%tatce%toqgetf N4, Oér{gisréassdﬁ 4ce of
the components 1 and removed at contacting points as well as
at the edges of the modules (saw tracks)by means of a laser

for example.

The foil is provided by coating the entire surface typically
by means of Cu sputtering with a metallization 6, which is

electrically strengthened if necessary.

Preferably one or more frames 12 run on the circuit carrier 3
in the form of metallization on the ceramic, at which the foil
5 has been removed. Here the metal screening stretched over
the components 1 in the form of the metallization 6 is
connected directly to the circuit carrier 3. This forms a

hermetically-sealed package.

Since the contacts 2 in the form of bumps in the voids 4 are
surrounded by air, meaning that the dielectric constant
between the contacts 2 is around 1, use in up to the highest-
frequency technology is possible. Components with high power
dissipation, for example GaAs chips, can be reworked before

being placed on the carrier. A window 7 cut out by means of a
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at the edges of the nodul es (saw tracks)by means of a

; ser for exanple. The foil is provided_ by coatin
ﬂKB#@ESQMKWHﬁ surface typically 15 by nmeans %fE%%OO49051282

sputtering with a nmetallization 6, which is

el ectrically strengthened if5necessary. Preferably one

or nore franmes 12 run on the circuit carrier 3 in the
lasdwran ofinmel st |irz atheonf ohl t heowetladn eidatofhtcd tbeponents 1

foil 5 has been renoved. Here, the nei I screenlng
facing @vhed Rt ‘Ehl’ec%?rp%%ﬁ}%f 3i % f‘ﬁ‘észlP?n ofPPRE

metdBl & dd Z3 1O kbé cEOMNEEL 801 PHECET ] Ywi On t FBe ChbfPbhent
carrier 3. This forms a hernetically-seal ed package.

SurElCrﬂ:e Thes clgme alte 51 25 | doehendorprorentinpsat noehedvoi ds

dlSSl(ﬁ']S% ant ujrz% %ndedeg t%a%ig COI’]? aC%IEgZé?@ﬁeépfO% %kegﬁél C

compthdret thea hi ghestead neguansyet@cheol ogy is possi bl e.
Cbnponents wi th high power dissipation, for exanple

chufs can, be reworked before  being_ placed on
In tﬂ?e LIRS 1R RfeeP TARRES ofit ThyF HBRRE bf 2 gcontact

elemwﬁé@@%gg 1 EP29044 054 282ump | §§ee§r9£n$éﬁ‘ barthe

the foil 5 on the side of the conponents 1 aci ng
oppeRidle f3iote tde e ceixcerf réarrienl B oﬁ\somh‘éh@opp@ponent 1.
netallization 6 to be contacted directly with the

o TR nH SEescTIuR.A e oL FL00%S 200 Batent

compﬁﬁ&ﬁ&t@c&scﬁrf&mge@Oﬂmom@@topp@slsedsldenobethe circuit
i npl erented. In the enbodi nent in accordance with
car¢3%mr% fo tQﬁnﬁ%mRonent 1 and is soldered on with solder

10.

Furthermore, on the side of the circuit carrier 3 on which the
component 1 is located a contact element 11 in the form of a
solder bump is arranged which projects higher above the
surface of the circuit carrier 3 than the component 1 with the

contacts 2.

The variants shown only represent preferred embodiments.
Typical components which might be used are Si or GaAs chips,
also in mixed configurations. Trials have been conducted using
LTCC ceramics as substrates for the circuit carrier, but other
ceramics, such as HTCC or Al.0;3, or organic substrates such as
FR5, with the lowest possible coefficients of expansion are
also conceivable. The embodiment shown in Figure 1 can for
example be enabled for pick and place by a casting compound

which makes lower-cost component placement possible.

If chips have to be contacted by wire bonding, this can either

be arranged on the back or also accommcodated with a protective

cover under the screening foil 5.




element 8 in the formof a solder bunp is arranged on

2003B03626 WIAGSI te side of the circuit carrier 3 fromthe
conponent 1. 10 In the enbodi nent in acdSITERIOMM AGB1282

Figure 2 a passive conponent 9 is arranged on the
opposite side of the circuitt carrier 3 to the
ALl copponent 1 and is so!dered on mﬁ;h splder ;O.
FliPPR&FRBES, O8N thive isivdatabnt havei ke trodalii®ly 3rd%ue
advaﬂehggsghe 15 conponent 1 is |located a contact “el enent
11 in the formof a solder bunp is arranged which

proj ects higher above the surface of the circuit

- Sebkabbe Borhanet heghesponeatudnwith t(gezocgﬂtzf?(’:t $i2ce no

T af{ants shown only represent preferre
5 u%@%%ﬁ}%n?i.‘z z‘%‘r’%%ﬁ Ebﬁplfemmst,v\hhohftm gbhsbentsedngth
s Byrea Bl dd a A sm&EN1 PB1 i & [ xed conrilgurations.
_ yJdrials have been cgndh%t%%P%S$%%%eigcf£c@fgﬁiE§n§§)r
SRt At ¥ oind RSRi scueenDag ra €l ve PPt 186 N8 st throuah
£ A8 HE 5, ngqjgs HTCC or A1203, or organic substrat eg
Hsuch as F ,\M%|¥q e 1 onest possi bl e coefficients of
- St aiss soirp atrieor? o Al GG el : epbodi ment
i.n Figure 1 can for exgéuﬁpﬁl%%e’ena T e 0L pi R%

shaown
apgﬁ&c&t&@él dedstSigcvonpound  whi ch nakes
I f chips have

10 -  Unliewefls=qQst,.C ent.pl acenent possi bl e. |

to be contacted Ey Wltfe OndiTHY,S (NS Tair ik rearrige
SURPLARGES eant be baulb iovedahae FRCHQETRIR] &t thL & 01,

er _under the screening foil 5. 9y

DS EB b B EUS POPPERSbDR RS 2282 DACK. of the circuit

carrier for example,

- Easily adaptable to different packagé types.
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enbodi nents of the invention have the foll ow ng

vant ages: Suitable for the highest
manﬂE@%ﬂ@ﬁ%ﬁgs (> 20 GHz), since no under%CFVE€gOD4f051282

between the bunps), short, constant-length 5 signa

delay tinmes (flip-chip instdad of wire bonds),

Hernetic seal and ESD screening at very | ow cost
Patethr olighmsf abrication in the wafer, Heat dissipation of

conponent s possible, for exanple by application of

heat .sinks Uni versality: Different conponents
L. Mgﬁg 8(r&ﬂlg &Sprler substrates can be conbined with

- a HHeenandchTeletreqhnoli@gyonnSiecofRORE Richipeaete (1) via
mounted on the back of the circuit carrier for
contaghfipl{d) whEgE Pyaggaptigblcempengnts didn@ tpdckdgdance from

2 2 US PCT/ EP2004/ 051282 7 Pat ent
the %?Egaltlggﬁgggg q@@ﬁ which - a circuit carrier (3) is

- a fomnhedbéditoappddrponenthel rompanendnt(ddt sind)thshicdhrcuit
glacz She conponent (1) at a distance from 5 the
carrifrclt rcarrier (3), - a foil (5) is applied to the

- theompenent) (1 aedathezelrcuit carrier (3), - the foi
(5) is netalllzed 2. Method according to Caiml,

2. Method according to Claim 1,
in which the metallization {6) of the foil (5) is electrically
strengthened.

3. Method according to one of the previous claims
in which a window (7) is opened up in the foil (5) on the side

of the component (1) facing away from the circuit carrier (3}.

4. Method according to cne of the previous claims
in which a contact element (8, 11), especially a solder bump,

is placed on the circuit carrier (3).

5. Method according to Claim 4,
in which the contact element (11) is placed on the side of the
circuit carrier (3) on which the component (1) is arranged and

projects beyond the component (1).

6. Method according to one of the previous claims
in which the component (1) is a high-frequency component,

especially a very-high freguency component.

7. Method according to one of the previous claims
in which a passive component (9) is arranged on the circuit

carrier {(3).

8. Method according to Claim 7,




10 in which the netallization (6) of the foil (5) is

. [ ' ly strengthened. 3. Method a '

2003@188%1@ vious clainms in which a w ndo%@?&%%@e 82
up in the foil (5) on the side of the conponent (1)
facing away fromthe circuit carrier (3). 15 4. Method
according to one of the previous clains in which a

in whdrhatheepameritve( 8onpbnengs pédi dld wraraggeagbrothuihys onppsite
. . placed on.the circuit, carrjer (3). 5 _Mthaod according
siael bRt T SO b ietto. et SRENE TR

pl aced on the side of the 20 circuit carrier (3) on
9. HWAhCH rEbeceeRPeRRKagel) is arranged and projects
~ beyond the component (1). 6. Method according . to one
whichf igh@aprd@csuses dimsGaeiRanas rHe e Shsordntthe)Chalns 1
+o ghi gh-frequency conponent, especially a very-high
frequency conponent. 25 7. Method according to one of
the previous clains in which a passive conponent (9)
is arranged on the circuit carrier (3). 8. Mthod
according to Caim?7, 2003P0CB026WOUS PCT/ EP2004/ 051282
8 in which the passive conponent (9) is arranged on
the opposite side of the circuit carrier (3) to the
conponent (1). 9. Hi gh frequency package, which is
manuf actured in accordance with one of the Caims 1 5
to 8.




10

15

20

25

De
2003PBR0ER

~2003PCB026WD PCT/ EP2004/ 051282 (A kk4jo,~ 1
scrigtion Econom cal hi gh-frequency packa

packages for nodul es predom nantly consist of mlled
met al housings which 5 are dold plated and
subsequently sealed with a sol dered-on netal cover.
DescHepogbncal | y- seal ed single-chip ceram c housings, as
used for SAWchips for exanple, are al so
cost-in engive and |ess suitable for chips wth
go 2]

Econgpyfa drLEAPSIFEnPAREAIEl HF metal housi ngs, as

are often used-for nodules when a 10 hernetic seal is

ConvBAtibagui hedmbyt c8006-seaer Md ghs-frafRietRiY packages for
expensi ve, very large and not hernetically seal ed.

modupp§oPERPERGNAE taNe CARSASHUICE REddiatySeftaded s i which
| h, : i _
Meﬁm#%%say&%%%m%ﬁﬁgﬁy@wgﬁgﬁ on

eramic is only uUsé€ i nes e the
metatovewers Helrdetedadny-bealypl cdngdAWdhipt erepadlicadesisings,

based on HICC technol o are seam | ded and .can be
2s UBERaLHD SBNaFBIRG BOE B IFOP Eongdertsd WG iR ve and
lessP8VEE afll 8SiEBRt i8R psThE tEOWRIGHURHEIT diss APV’ .

| abor-i ntensive and the housings can only be used for

a_ restricted frequency range. 20 Current,
Normpér HEt mesbly hosgliagscSRshads vddear asgids d aax persilas when a

.ac t .qf eir | der ed- 0 : rs t.qb
nexmBE 18CERUT 48" pbinir oS, B da BE RN (4 iy very
expeAkigesubstryatlarige lknownow hieraneftiiccst] 1 ydissdadetd.i

| ayer, a high-frequency structure |ayer which

Alsc expensive are HF module housings based on the very latest
LTCC technology. In such housings the ceramic is only used for

routing the lines while the cover is scldered on.

Typical SAW filter packages based on HTCC technology are seam-
welded and can be used up to around 5 GHz for components
without high power dissipation. The cover welding is however
labor-intensive and the housings can only be used for a

restricted frequency range.

Current, hermetically-sealed CSP housings are also expensive
on account of their soldered-on Au-Sn covers to be used in the

high-frequency range.

From DE 100 41 770 Al a substrate is known with a first
dielectric layer, a high-frequency structure layer which
contains a high-frequency distribution network and at least
one low-frequency structure layer. A module formed with this

also includes a cover.

e
Ponal hernetically-seal ed high-fﬁ@ﬁﬁ%ﬁ@@04/051282 (Med Werion>
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25 contains a high-frequency distribution network and

at | east one |low frequency structure |la er
ZO003RAGAZPHR th this al so includes a cover. 6%%%@@62%5%282(N“°‘ﬂ”wﬁ)

PCT/ EP2004/ 051282 (14e0 yr on) 2 From WO 97/45955 Al ,
WO 99/ 43084 Al, DE 195 48 048 Al and DE 198 18 824 Al
el ectroni c conponents |ocated on circuit carriers are
Frorﬂ&mm&gﬁfarml,em o@@mwetom; sDEes%caalwaim ahg DE
rmof foils. foils used f such H goses.Eave

198 0 AL AT (8 T Seran a SATRRReNtS Horar STt SLEERE hot

car e AD - OMELwh ONG PETA PLSendBbiBg bR Sodsrad, séapbtiglly in
poi nt, the underlying object of the "inventionis to

he sfyegh foyf af o ole c sttt aret frodl ¢ onsedni®acsueh nguaposes have

oo SRAPREY KRS, TS0 58 LB ved .

ove Advany ageeusdenbodi nents are produced by the
dependent clains. Accordingly a circuit carrier is
connected to a congonent via contacts

Takighidhkhtait2 8 RSt BAe PP+ t FRe 18REeT %P%&”F?EF gg the

1nvért@oﬂoi§st@r§péc9{f$d bféw)é\eéé‘sﬁhﬁeﬁhbéufbr RBhLESELARENg a
the contacts. Afo is applied to the conponent and

highhiereduwendy packdee.so that it lies close to the
surface of the circuit carrier, on which the

Th1§QQ%ﬁg§ptlé é$03$gg ?ﬂ théol£p$n§ig§§ Qéeégﬁifge%n the

nent rculrt carrrer
inddise mge@ppt 1 £0ng 0 Adﬁﬁambﬁl@@@@ﬂtemhddihEHtsraﬂétpcadnbed by
the filmis provided with a netal coating. A sol der

thekﬁﬁﬁpQggnt claims.

Accordingly a circuit carrier is connected to a component via
contacts which place the component at a distance from the
circuit carrier so that voids are formed between the circuit
carrier and the contacts. A foil is applied to the component
and the circuit carrier .so that it lies close to the surface
of the circuit carrier, on which the component is located and
to the sides of the component not facing the circuit carrier.
After being applied to the component and the circuit carrier
the film is provided with a metal coating. A solder bump is
placed on the side of the circuit carrier on which the
component is placed. This solder bump projects beyond the
component, in that it is higher than the component when seen
from the circuit carrier. In this way the package consisting
of circuit carrier, component, foil and metallization of the
foil can be electrically connected via the solder bump on the
side on which the component is arranged on the circuit carrier

to a further circuit carrier for example.

Preferably the metallization is applied by sputtering or vapor

deposition and subsequently electrically strengthened.
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pl aced on the side of the circuit carrier on which the

2003FfIBIPGRL, | S Pl aced. Thi's sol der bump proets R 262 (Nuw vertion)

onent, in that it is higher t h&
conmponent when seen 25 from_the circuit carrier. In
this way the package consis@ing of circuit carrier,
conponent, foil and netallization of the foil can be
In tbbeépiﬂcalwyndOWneene@evb@emh@ sl der thems iske ife the
cor 2 i ch a %o onﬁ Jisanhan e%,on %he CIGP it
pS%?r. e %89 F’ué’t EPTCPEUCETERM T &P IO TeXAp e,
contReef epabby hhaenatiahl ikrat composcapnl lI&'d tbye SJFilﬂdo@I 10
or vapor deposition and subsequently el ectrical
opengfly BRgPREAES. th@owspeéézemlpmpépzdwmﬁ@sﬂzsiﬂmcontactmg
can B¥W§n3?§thﬁehhgtf955 24 wanQWec%% Q OHQE%QlEQaQHAQPe
conponent faci ng away fom the circu
carrier via which contact can be nade with the
The conmponent. iBfinheawtm@@wamsanopeﬁéd€updmﬂuma@UJna high-
fre netalllzatbonng EEZ foil, the cont. tln% C%Qmpe ent .
THRASYt SRERCRETENEPEARE £i 18 ds "t A i GRPORTE

conponent isin partl cul ar an active corrponent, a

In aﬁd@hioﬁrEQUEhQVCQQﬁDQQQmL aned/ or morer futit@lerf reguaney

onponent. |In addition to the conponent, one or nore
CompPU?FﬁérCBBS?PvérIEBHSQnQRt§h@aﬁ15€UéFr§ﬁ§é&Q§w1@%? passive

comp@héﬁ%bta?@rbk%&erEBQyp%§§h%%e%oO%Q@E@P%ﬁﬁﬁmﬁk% side of the
preferably arranged on the Opposite side of the

circgiikcabrréarr iter the chepoospénent. Further advant ages
and features of the invention are produced by the

crLiy nofex Iar am0| nts w.th.ref nce. t
Furtﬁ%% rgmn age?hgn Igu & I n¥ent s &Y %&oéﬁced
by the description of exemplary embodiments with reference to

the drawing. The Figure shows:

Figure 1 a circuit carrier equipped with components on one
side, with screen-printed solder bumps on the back of

the circuit carrier;

Figure 2 a circuit carrier equipped with components on both
sides with solder balls or solder bumps placed on the
front of the circuit carrier and surface-mounted
passive components on the back of the circuit

carrier.

The packages are processed in the wafer and this can typically
be done as follows. In accordance with the universality of the

invention numerocus changes in the process chain are possible.

Components 1 in the form of chips are bumped and for printed

contacts 2 in the form of solder bumps these are encapsulated.
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15 Figure 1 a circuit carrier equipped with conponents

S|de Wi th screen-printed sol der
’2003%§§©E§W the circuit carrier; 20 Figure]%ft?&ﬁ?@ﬁh%d§3282(NuOVHQMn

carrier equipped with conmponents on both sides with
sol der balls or sol der bunp§ pl aced on the front of
the circuit carrier and surface-nounted passive
Altecoapdnentys aogitMmmilacdamwfietthe darcuiltso dar uspedrhe
packages are processed in the wafer and this can

The c¥>91' GRichY s e Sr%”% B3 rael VS L ACSQL AR fhd he

ersali ty O nvéntl on nunerous cC anges I n

Conttah:@sDQQC&li@p@hialllﬂl aﬂ@}qo@sﬁ:l Rllewcedmrongid scchridgctien pads
formof chips are bunped and for printed contacts 2
of thg CA& MG 6 der ik athdde Se@mfcdiuistawple. This

produ%@g3%g%6\ﬁobpc€ye%%2q,% Q,%lx%%e(n\@(lW\@%é/ <,4)ntacts 2 and

Al'ternatively a circuit carrier 3 can al so be bunped.
the Thacydfperemtisr] 3are separated, turned around with the
contacts 2, dipped in flux and placed on the

supsEGNIRENLLN BRYS <O, o NeugiiSlld AT 6l Ldlaslonad dde of

uces Vvoi
the bbmp@@mmerlt ahd tﬂaaaloez@aiaﬂs:o&tmﬂ:lrtdﬂepﬂrrmlas well as
carrier 3. Subsequently a foil 5 is |amnated over the
at thgy iefj§e§ur°ffa@@eofﬂ°dt‘ﬂw§sco(r?§&héﬁa§kf )& eV & laser
for %ggh%qglng points as well as at the edges of the
es (saw tracks) by neans of a |laser 10 for

exanp
The f01l 1s provided by coating the entire surface typically

by means of Cu sputtering with a metallization 6, which is

electrically strengthened if necessary.

Preferably one or more frames 12 run on the circuit carrier 3
in the form of metallization on the ceramic, at which the feoil
5 has been removed. Here the metal screening stretched over
the components 1 in the form of the metallization 6 is
connected directly to the circuit carrier 3. This forms a

hermetically-sealed package.

Since the contacts 2 in the form of bumps in the voids 4 are
surrounded by air, meaning that the dielectric constant
between the contacts 2 is arocund 1, use in up the highest-
frequency technology is possible. Components with high power
dissipation, for example GaAs chips, can be reworked before
being placed on the carrier. A window 7 cut out by means of a
laser or similar in the foil 5 on the side of the components 1
facing away from the circuit carrier 3 allows the copper

metallization 6 to be contacted directly with the component

surface. Thus the foil 5 does not prevent heat being
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The foil is provided by coating the entire surface

[ I by neans of Cu sputtering wt :
'2003h§58§%h9gti0n 6, which is electricalIyE£¥¢zﬁﬁﬁQQﬁﬁ§P1282(ﬂﬂnva“wﬂ)

if necessary. Preferably one or nore frames 12 run on
the circuit carrier 3 15 iAd the formof netallization
on the ceramc, at which the foil 5 has been renoved.
disskHpréethe Inettale sameewbwgas@nemmwb¢qmnactidnaof the
nents 1 ntheg)rmof nefallization 6 is

comp AR T BT R ATt 54 MRt ar 11 oo 50 i &

forms a hernetically-seal ed package. 20 Since the

In thenkapbslidentt tife at@bohdehdeUmish Filigrevqi ds cbrafast
surrounded by air, neaning that the dielectric

elemgphsfant tHEt KO Cfe ac SlaGLs DANLs 6 ARrRrged s the
oppogﬁtghglﬁ'eg%%s':tﬁe c%_%%‘l‘-‘ty ctaqrgl%q] Q0¥ i R9RS | o ent 1.

Conmponent's w th high power i ssipation, for exanple
GaAs chi ps, can be reworked before 25 bei ng pl aced on
In theeepbkedimentAini adowrdaage oUItkb)Fﬂwa?res 2ofa Padswiser

g ar in the foil he si.de .af
comp Gl ond o Rhy EsH ERe W8 ARO[ LRt

carréepper tomehal koagbinemt6 1t anke icoraatdidrectilth Wdlder
t he component surface. Thus the foil 5 does not

10. prevent heat being .2003908026\W) PCT/ EP2004/ 051282
($. 1f WVp1lT1l) 5 dissipated. In the sane way a ground

Furtﬁ@&ﬁ%%%'OBnOEh%h%ld%Q%EO@ﬁg Ji§ui% 48,68 P8 on which the
i npl enented. in the embodi ment in accordance with

Compﬁngurce 11is doreaed aelcomdmcts lememe: fldr mnofthae solmerof a
so1aRfBuird 35 A0dedon Lhe b opRORiLe Siidnl AR SinR !
surface of the c1rcu1t carrier 3 than the component 1 with the

contacts 2.

The variants shown only represent preferred embodiments.
Typical components which might be used are 5i or GaAs chips,
also in mixed configurations. Trials have been conducted using
LTCC ceramics as substrates for the circult carrier, but other
ceramics, such as HTCC or Al;03;, or organic substrates such as
FR5, with the lowest possible coefficients of expansion are
also conceivable. The embodiment shown in Figure 1 can for
example be enabled for pick and place by a casting compound

which makes lower-cost component placement possible.

If chips have to be contacted by wire bonding, this can either
be arranged on the back or also accommodated with a protective

cover under the screening foil 5.

All embodiments of the invention have the following unigue

advantages:




In the enmbodi ment in accordance wth Figure 2 a
i.ve conponent 9 is arranged on the @ si.te sjde
'20032333%‘”& rcuit carrier 3 to the corrponé’ﬁﬁpfl)gpﬁdj‘%)sodﬂmz (New me)
sol dered on with solder 10. 10 Furthernore, on the
side of the circuit carrier 63 on which the conponent
1 is located a contact elenent 11 in the formof a
- Sudkdbilebtiop itheahighged Vrecmeprcdjesct(s Rilgledz)abmigce no

t he face of he circ arrier 3. than the
SBOREERON 1§ @ thERE e e PEnpST 15 SR yariient ~Length

s$hAwn aBhYy epmesentr1pbetenked nerRed MNtS.re DHRIEAI,
conponent s whi ch m ght be uSed are Si or GaAs chi ps,
- Harmetis AerédagdnEPfusariesndnaTaitalVeVadevheast through
usi.n L eram cs as substrates for the
3 fggggggg§ggr§he?he g@ Her ceram cs, such as HTCC or
- HA420Qdisetpartdani ©fsdbsboakes sspelssd®l2] FRS eMdnplihedy

| onest possi bl e coefficients of expansion are also
aEBﬁ&éﬁgéBPeOfTﬁ@aénﬁéﬁﬁﬁent shown in Figure 1 can for

- Uﬁ&@@?%glﬁgyenéﬁk%@r%%% Rloglp ceh tl a6 M & Gastddidier
conmpound Wwhi ch nakes | ower-cost component pl acenent
Spbsgnrbltes Efnc biepsominiaerdo widg he BIMCac taed! By G rteechnology,

i ther .25 be the back

this can rranged o
10 BB CbRRone Rt B MOERCE R SHE e hder ndar cuit
chh@lggre@mlagaﬁ@ub 5. Al enbodinents of the invention
have the foll ow ng uni que advantages: .2003P08026W)
- EpeilEpadentebisgio At erraapé;npa@kagguttym% for the
hi ghest frequencies (> 20 GHz), since no
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underfill (e = 1 between the bunps), short,

length signal delay ti flip-chip i
20038383 PBbonds) | - Hermetic otal and ESDECLY AERORNAET 262 (oo Varten)

very |low cost through 5 fabrication in the wafer, -
Heat di ssipation of conponerdts possible, for exanple
by application of heat sinks, - Universality:
PateDkf £Eémnémt conponents and circuit carrier substrates
can be conbined with HTCC and LTCC technol ogy, 10 SMD
M gBB gnents can be nmounted on the back of the circuit
- B Fer ol éggnple - Easily adaptable to different
- a paekage typeser, (3003B08026WOtRATAEP204mhadd ((INt Wia
v@ni) 7 Patent clalns 1. Method, in which - a circuit
contagipi 42) (INIFE PeARECLEE COMRORGMSoridnt at1 ) Wigtance from

the SQQEQEES %%klgglq% place t he conponent (1) at a

istance from thé circuit carrier (3), - a foil (5)
- a ifsidppbi edst appiieedomponért cohpoamntt He Jciarglitthe circuit
[ (3), - the foil (5) is netallized. a contact

carri
carré?@néﬁ§ 1(8, 11), especially a solder bunp, is placed

- thd0fen1t he)ChikChiet aqarikieer, (3). - the contact el ement
(11) is placed on the side of the <circuit carrier

a cophaghi ehemgatcdfpoddnt EBPeicd addvarfgE® l8iaF qﬂmﬂmxﬁé;glaced
on tREYALE LEE caIReRent sG1).

~ the contact element (11} is placed on the side of the
circuit carrier (3) on which the component (1) is arranged and

projects beyond the component (1}.

2. Method according to Claim 1,
in which the metallization ({6) of the foil (5) is electrically
strengthened.

3. Method according to one of the previous claims
in which a window (7) is opened up in the foil (5) on the side

of the component (1) facing away from the circuit carrier (3).

4. Method according to one of the previous claims
in which the component (1) is a high-frequency component,

especially an very-high frequency component.

5. Method according to one of the previous claims
in which a passive component (9) i1s arranged on the circuit

carrier ({(3).

6. Method according to Claim 7,

in which the passive component (9) is arranged on the opposite

side of the circuit carrier (3) to the component (1}.




2. Method according to Cdaiml1, 15 in which the
2003088 waation (6) of the foil (5) is electrically .
' strgag?ﬁened. 3. Method according to on&C EVEPR804/051282(Naovuumn)
previous clainms in which a window (7) is opened up in
the foil (5) on the side of the conponent (1) facing
Hamg fromthe circuit carrier (3). 20 4. Method
- HIZRof BRAde ey opechage he preV|ous clains in which the
whiclé Op Gh quenc ormponen
espe0|§?$§£%%ut%?ylﬁ C?F aﬁ%ﬁc§ ngﬁﬁeﬂf the fRepve 1
to 84gccording to one of the previous clains in which a
passi ve conmponent (9) is arranged on the circuit 25
carrier (3). 6. Method according to Claim?7, in which
t he passive conmponent (9) is arranged on the opposite
side of the circuit carrier (3) to the conponent (1).
2003P08026WD 8 PCT/ EP2004/ 051282 (New Version) 7. High
frequency package, which is manufactured in accordance
with one of the Clains 1 to 8.



