15

20

25

1 Description Econom cal high-frequency package
Conventi onal hernetically-seal ed hi gh-frequency
packages for nodul es predom nantly consist of mlled
metal housings which 5 are gold plated and
subsequently sealed wth a sol dered-on netal cover.
Herneti cal | y-seal ed singl e-ghip ceram ¢ housings, as
used for SAWchips for exanple, are also
cost-intensive and |ess suitable for chips with
DesciiRfhQfbwer di ssi pation. Normal HF metal housings, as
are often used-for nodules when a 10 hernetic seal is

Econdificd £ O J1e0e RbudIRaf sediespi ng is, are very
expensi ve, very |arge and not hernetlcally seal ed.

Al so expensive are HF nodul e hou3|ngs based on the

COHVQIé?JWHQa]t dwrmetige hlectarn rf) highsteedurnay mackages for
noau S W EURAILIEHIGL: AOHLPRAIRHTTollE HiRcn

are dﬁﬁﬁﬂbkﬂtéﬂTzﬁdesﬁhnﬂqugnﬁmyesﬁﬁmadeﬂthxhznuﬂdﬁredxnn
to around 5 GHz f.or_ component.s, W t hout rﬁéﬂkings

d
metal ey SRR RL IO IR TS
as uée"épqror‘ AN S LD AW NG £ a1 ) do re- if&sh §i8fe and

restricted frequency range. 20 Current,
less mamhlmlﬂqn stuipesd W3sh Ruighi-mpwerr einaﬁmaé;amm ve

on account of their sol dered-on Au-Sn covers to be

S in.t.he eque
vornaS8f W pell gy CERL (NG, AN MO Yhen -
hermdtdyeisead Hisgyhdt agegrioyeds BDutc tgacel Ism&a"enMﬁg:ms, are very

expensive, very large and not hermetically sealed.

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-Sn covers to be used in the

high-frequency range.

From DE 100 41 770 Al a substrate is known with a firstv
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 network and
at least one |lowfrequency structure |ayer. A nodule
formed with this also includes a cover. 2 From W)
97/ 45955 Al, WD 99/43084 A, DE 195 48 048 Al and DE
198 18 824 Al el ectronic conponents |located on circuit
carriers are known which ars encl osed by covers,
especially in the formof foils. Metal foils used for

such urEoses have 5 proved to be very difficult to
Fromhﬂﬁdﬁg/é 856f pdn WOt 984A3BBE AdvePE| 37§ pB8r P48sA1 and DE

198 18628 AT\ 8188+ 8RR LLRGSRALPS: 1HISCHACER XiRBugl o
carrnansfaréuknngnawhhcghaféeqnemcyeaabyagevete Thspecially in

e achi eved the inventions specified in the
the gﬂ%@ ﬁdiﬂ%iéraVﬁEalAEQAﬁFaaéﬁﬁsf@ﬁbéHFHeﬁP§P8F§S have

prov@ao@acsé Py¥ryt herdepgndent RLALTE: aAQCBEHEAIhRtAdurable
circuit carrier is connected to a conponent VI a

over chonacperiupdsh place the conponent at a distance from
the 15 circuit carrier so that voids are forned

. bet e_Cj ' t Sy 0j
raic R 6D, A0% LR ncOBRIAET O LARRERTAAS! oy bulobE cne
invemt&&meissﬁothpécifylaeson+@6§ttmethedSﬁbfamanuﬁécthsing a
rcuit carrier, on which the conponent is |ocated and
hlghT%F?qEE%?ﬂega%kagﬁe conmponent not facing the circuit

carrier. ,220 After being applied to the conponent and

Thlstésaéeﬁcy%taéﬁqéwéa by Nend | {Rést PERY1 8881k iBaai ARt Ré
coating. A solder bunp it
independent claims. Advantageous embodiments are produced by

the dependent 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 i%
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
conponent is placed. This sol der bunp projects beyond
the' conponent, in that it is higher than the
conmponent when seen 25 fromthe circuit carrier. In
this way the package consisting of circuit carrier,
conponent, foil and netallization of the foil can be
electrically connected via the sol der -bunp on the
side on which the conponent is arranged on the circuit
In therfeét atwindewreaer @.@@anedcaprPErth@rseﬁangfethgo

compé’ﬁ&ﬂ?erHlaéggglg‘f.t ?H)fnzgﬁ éuﬂ’p%é? 10y §E?Hgf«ﬁ!){/bﬂg

vapor Ion an se uent ect ric

contatt eogh heaedade winhthEefOOMpGthﬂdOEECEhebelnﬁeﬂeﬁsup
de of the onent facin fromt

on the s
opengil i PEEGF? | EFe It Ahl LFAC LRt 9kt LRan 551 nmbhe vPoRtact ing

can b&CusQEPEIRES - a{ftﬁgesﬁﬁédQEhésasOQEQeﬂeHQlP§£9ffoﬁhe
nmetal lization of the foil, the contacting 5 can

undertaken at the same time as the netalllzatlon The
The %@mmt is im particuylar am active conponent, & high-

ereallilh AU STRRER AVl kR R LaEREY.

further passi ve conponents can be arranged on the

In additcion toartherconpengrassioee lox anpoeefhstlaee passive
referably arranged on the opposite, side of the

companent i (CH¥LRT ATEPIR W : EMECELY { PR LK ant Ry assive
compcﬁrféiqtféi‘aéfg %ﬁ:é’feﬁaﬁ?l%’ "B&FH A e PHOBGSO1i Y i of the

description of exe ary enbodinents wth reference to
circuife ahravian. torrréue:ucgmmormm
Further advantages and features of the invention are produced
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 numerous 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
on one side, with screen-printed sol der bunps on the
back of the circuit carrier; Figure 2 a circuit
carrier equipped with conponents on both sides with
sol der balls or sol der bunps placed on the 20 front
of the circuit carrier and surface-nounted passive
conponents on the back of tie circuit carrier. The
packages are processed in the wafer and this can

Al terygitdalelly abeicomd tasafralileows. dam adceor dendampedh t he
universality of the 25 invention nunerous changes in

t hai i bl.e. Co ts 1. h
The HORRRRRRER 1c 3e0 BRRsRT i PSP BRCHIC MHRETS 2
contaitikhe,f aippeld sol denxbunps placsa Jhe t@RC W hhledt@dn pads

Alternatively a circuit carrier 3 can al so be bunped. )
of thReCdsrpdierrsricsr 8 depanacedin geramisr Sord exeMplene This
prodﬁe@EaQBid%’4deE§thntgguéoﬁ%gnghicgg QR t%%ntact 2 and

connection pads of the circuit carrier g e3|gneg I'n
the cérgnit fterréeanpl.e. This produces voids 4 between

t he conponent 1, the contacts 2 and the circuit
m nat ed _over

' 3. b t foil, 5.is | th
subs§hERELy p THI1C8 T, Lndnaliunpeet 5 Pohaveq-greace of
the compenthBg PohAHSramovwel! a8Scodtatheéngdpesn®kt kBewell as

nodul es (saw tracks), by neans of a laser 10 for
at theaafges hethsi MopdylpeoFaudtesckeibyngeane eft ar daser

for &k&hpee. typically

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 the highestl
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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by nmeans of Cu sputtering with a netallization 6,
which is electrically strengthened if necessary.
Preferably one or nore franes 12 run on the circuit
carrier 3 15 in the formof netallization on the
ceramic, at which the foil 5 has been renoved. Here
the nmetal screening stretchgd over +the conponents 1
in the formof the netalliz&ion 6 is connected
directly to the circuit carrier 3. This forns a
dlSShéﬁﬁéﬁucanlyhgeaa@@ pavkaggroppdscepaechd ovorfaths 2

comp e b P g Bl BhER el Ol 2t bt ween t o

, Meani ng r| C const ant

contacts 2 is around 1, use in up the highest-
In theeqmbndﬁmbathmnlagyokéapoeshhth FCgoprenéntas canthchi gh

clemPRobiill BEPOFETBsOhePngONRAECR B LRoOCARPaBR OR the

oppo¥i BEO¥i deCHE ©HE BYrBB3RScAbrier! 8Sekofi thMcbapohBnt 1.
the foil 5 on the side of the conponents 1 facing

fromthe circuit carrier 3 allows the copper,
In thﬁtgmbpgameah GntécﬁerééﬂﬁﬁcvéghdFFQEFPyzwﬁtﬁaﬁﬁéve

compﬁHQHQngnis gyféﬁﬁgd EP ghé p%ﬁkhté g?ﬁé B@ttHEeXSPEult

eat bein e sane way a gro
carrrenn&ctoohhefcbmponennpmnand ieaso$ddeedannbwlth solder
10 i mpl enented. In the enbodi ment in accordance with
* Figure 1 a contact element 8 in the formof a solder
bunp is arranged on the 5 opposite side of the circuit
Furtk&fmoes, 3oh ORe t §£4608POPRA cdrculf thereabodi BRNyhish the
accordance with Figure 2 a passive
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,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 uniqué

advantages:
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conmponent 9 is arranged on the opposite side of the
circuit carrier 3 to the conponent 1 and is sol dered
on with solder 10. 10 Furthernore, on the side of the
circuit carrier 3 on which the conponent 1 is |ocated
a contact elenment 11 in the formof a solder bunp is
arranged whi ch projects higher above the surface of
the circuit carrier 3 than he conponent 1 with the
contacts 2. 15 The variants shown only represent
Spitélele efioenbbdi hikghsst TyegeanhciespdhehdsGilai ehsimgatno
be used. are Si.or GaAs chips al so | L xed
et FiH alF omst Rerarennbhd hemdt Bonnlielbe feragentrignath
stehall gs1as cihssr afespfoniphenstesdi bfcaireebonds],
ot her ceramcs, such as HICC or A1203,_or organic
Heymet i at @82k yand aBSH osereening nat hgery ohe¥t Cpdtsthreugh
i cients o jon are also conceivable. The
f%ﬁ%%%%ﬁ%ﬁ? g o%%g?ggﬁégbre 1 can for exanple be
Heatabd Esls fpat pox ko Aincdoppanenty posstblag fonpexawple by
mhich nmpkes | ower-cost. conponent pl acenent possi bl e.
ARl A5 HOMRE RePbeStaktact ed by wire bonding, this

UkBFe £sd 1By : 25i Pfe PERENEGRpOReh e HRGKcPFc@i 60carrier
accommodated wth a protective cover under the

suhgteeatieny ¢an | bs. combired o He HECOf andeLTEG eheFomOl0gy,

s o S SR dBTDAD o oBbhaLEcdole
cameliesof ifdr (examdldet ween t he bunpsi, short, -

constant-lenq{h .
Easily adaptable to different package types.
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delay tinmes (flip-chip instead of wire bonds),
and ESD screening at very | ow cost
through 5 fabrication in the wafer, Heat dissipation
of components possible, for exanple by application of
heat sinks, Universality: D fferent conponents and
circuit carrier substrates can be conbi ned with HTCC
and LTCC technol ogy, 10 SMD conponents can be nounted
he, back of the circuit carrier for exanple,
Pa@%%#léi%ﬂgitable to different package types. 7 Patent
clains 1. Method, in which - a circuit carrier (3) is
1. aestiesd edirt oyl &onponent (1) via contacts (2) which
| ace the conponent_ (1) at a distance from 5 the
- ég i FERAYL e Faiereq 303) -1 quineq®yd o apptdmmpnentt hel) via

maanenty (b t i ' lefq4(3),, - {:he foi
cotABA ) a1 GLE R, GE fomafily ! ey dittard rom
theegpgniwdlt caxrd@rddi3)hunp, is placed 10 on the circuit

e contact elenment (11) .is placed on

_ cagrri.er, (3).. -t ) .

& RO ) oksy pepLiefo i L GOBPAISREol Mo Hhe Slrcuit

cargapongnt (1) is arranged and projects beyond the
conponent Sl). 2. Method according to Caiml,

— the foil (5) is metallized.

a contact element (8, 11), especially a solder bump, is placed

si gnal
Herneti c sea

on the circuit carrier (3).
- 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) is arranged on the circuit:
carrier (3).

6. Method according to Claim 5,
in which the passive component (9) is arranged on‘the oppbsite

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




15 in which the netallization (6) of the foil (5) is
electrically strengthened. 3. Method according to one
of the previous clains in which a window (7) is opened
up in the foil (5) on the side of the conponent (1)
facing away fromthe circuit carrier (3). .20 4.

Met hod according to one of thﬁ previous clains in

whi ch the conponent (1) is a high-frequency

7. CRIYRNERE I LIy an very-high frequency
conponentquen i@?&ag %tordlng to one of the previous

which g manwka cture@assi 46c6LIRR ) r
tothe circuit’ 25 carrier (3). éﬂgﬂi%ﬁﬁ o%%c%%d?ﬁg Ebalms 1
Caimb5, in which the passive conponent (9) is
arranged on the opposite side of the circuit carrier
(3) to the conponent (1). 8 7. Hi gh frequency
package, which is manufactured in accordance with one
of the Clains 1 to 6.




