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device, and a systemin- package device Field of the invention 5The
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a nethod of nmaking a systemin-package device, and a systemi n-package
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where external electrical contacts are provided on the surface of the
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20 A patent publication EP1951609 describes a system-in-package device where a MEMS-die
and an integrated circuit (IC) die are stacked on top of each other. Figure 1 illustrates a
system-in-package device applying this known configuration where external electrical
contacts are provided on the surface of the bigger of the two dies. This kind of system-in-
package device is applicable when one of the dies is significantly smaller than the other

25 die, thus leaving room for contact areas on the surface of the bigger die. To be practically
applicable, the smaller die has also to be quite thin, below 0.2 mm.

Another example of prior art is given in patent publication US6405592B1. Also there only
certain size ratios of the two dies are allowed.

30
For commercially feasible applications, dies to be included in system-in-package devices
come from various sources and their dimensions are already predetermined at the time of
their use for system-in-package device production. As long as the system-in-package
device configuration is simple and the dies to be packaged appropriately match in size

35 such that any necessary components or wiring, like external electrical connections, can be
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of EP1951609 is applicable. However, when the dies are quite close in size,
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syst em i PetsekmaofRYdrEiglly Spapel hod conprising including in the systemin
package device at |east one first species die with predeternined

di nensi ons, at |east one second species die with predeterm ned di nensions,
and at ISHMMM&\E further conponent of the systemin-device; 20 selecting
at | east one of the first and second species dies for redi nensioning;
adding material to at |east one side of the selected die such that the
added0 naferobidct ghthea presert| inygnsi@nds ehysoionPravide dinnigrRse\sdemetiog fat Piggieing;
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20 selecting at least one of the first and second species dies for redimensioning; adding
material to at least one side of the selected die such that the added material and the
selected die form a redimensioned die structure; forming a connecting layer on the
redimensioned die structure; and dimensioning the redimensioned die structure to allow
mounting of the non-selected die and the at least one further component into contact

25  with the redimensioned die structure via the connecting layer.

In an aspect, the method further comprises: manufacturing on to a native first wafer a
first plurality of first species dies with a first allotment of the first species dies on said
native first wafer, the predetermined dimensions of the one first species die being
30 determined by the first allotment; and manufacturing on to a native second wafer a
second plurality of second species dies with a second allotment of the second species dies
on said native second wafer, the predetermined dimensions of the one second species die

being determined by the second allotment.



3 In an aspect, the at |east one further conponent of the systemin-device
is a connection nenber for input and output operations of the

system i rwpaeidageldevi ce. In an aspect, the met hodPCurilee2/09693pri ses
including two or nore dies into the 5redi nensioned die structure. In an
aspect, the nethod further conprises nqynting two or nore dies into contact
with the redi nensioned die structure viia the connecting layer. 10l n an
aspect, the nethod further conprises including in the redi nensioned die

struct ur en ah abhet,ShstRMedsh oRSEkade drRbRENtDFAE sYdidh-ih el udes a donassiage for
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aspect, tasimeraitned dustrv@dyreconpri ses connecting the connection nmember to
the connecting | ayer by neans of a through-encapsul ant via extending
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el enent stheareiEMBsobewd die, stanturatvegihatcedneeing tayeduct or circuit, an ASIC
circuit, oscillator, an optical device, an opto-electrical device, a
magneti c device, a transducer, a 25sensor, a filter, sw tching board,
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pi ezoel ept theGy &M - FEpackage device a die that includes a passage for fluids

In an aspect, the method further comprises including in the redimensioned die structure
of the system-in package device a die that includes at least one of the following
15 elements: an optical element, a movement sensor, a pressure sensor a timing device, a

filter device, an accelerometer, a magnetometer, a micro pump, and a microphone.

In an aspect, the method further comprises connecting the connection member to the
connecting layer by means of a through-encapsulant via extending through the

20 redimensioned die structure.

In an aspect, the first species die or the second species die comprises at least one of the
following elements: a MEMS device, an integrated semiconductor circuit, an ASIC circuit,
oscillator, an optical device, an opto-electrical device, a magnetic device, a transducer, a
25 sensor, a filter, switching board, wiring board, magnetostrictive element, electrostrictive

element, piezoelectric device.

Embodiments of the invention comprise also a system-in-package device, comprising at
least one first species die; at least one second species die; at least one further system-in-

30 device component; at least one of the first and second species dies being included in a
redimensioned die structure formed by solid material added to at least one side of the
die; a connecting layer on the redimensioned die structure; and a non-selected die and
the at least one further component mounted in contact with the redimensioned die
structure via the connecting layer.

35



Enbodi ments of the invention conprise also a systemi n-package devi ce,
conprising at |east one first species die; at |east one second species die;
at | east woeofynitier systemin- 30 device conponent; aPCirgadu2/etnedsof the
first and second species dies being included in a redi nensioned die
structure fornmed by solid material add to at | east one side of the die; a
connecting | ayer on the redi nensioned die structure; and a non-sel ected die
and the at | east one further conmponent nmounted in contact with the
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or nore dies are in contact wth the redi nensioned die structure via the
connecting layer. In an aspect, the redinensioned die structure includes a
di e t hat Ipamusmhes the paeagaorfedrdié¢ buudsrelibeclldesamwoas peat,didshe systemin
package device includes a die that conprises at |east one of the follow ng
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t he connecting | ayer by nmeans of a through-encapsul ant via that extends

t hrough the redi mensioned die structure. In an aspect, the first species

di e or theasacpeunt, hpeediesendioeedtict Steuctyrativdudas-gdiekageprovides a passage for

fluids

15
In an aspect, the system-in package device includes a die that comprises at least one of
the following elements: an optical element, a motion sensor, a pressure sensor a timing
device, a filter device, an accelerometer, a magnetometer, a micro pump, and a
microphone.

20

In an aspect, the connection member is connected to the connecting layer by means of a

through-encapsulant via that extends through the redimensioned die structure.

In an aspect, the first species die or the second species die of the system-in-package
25 device further comprises at least one of the following elements: a MEMS device, an
integrated semiconductor circuit, an ASIC circuit, oscillator, an optical device, an opto-
electrical device, a magnetic device, a transducer, a sensor, a filter, switching board,

wiring board, magnetostrictive element, electrostrictive element, piezoelectric device.

30 List of Figures

In the following, embodiments will be described in greater detail with reference to

accompanying drawings, in which

35 Figure 1 illustrates a prior art system-in-package device configuration;



25 device further conprises at |east one of the followng elenents: a MEMS
device, an integrated sem conductor circuit, an ASIC circuit, oscillator,
an opti cavodew/mel71an optoel ectrical device, a nagneti c PAEFI2ZNE2/050693
transducer, a sensor, a filter, switching board, wring board,
magnetostrictive el enent, electrostri ctg’ ve el enent, piezoelectric device.
30Li st of Figures In the follow ng, enbodi nents will be described in
greater detail with reference to acconpanyi ng drawi ngs, in which WO

2013/ 001 £igdRCh/ hib2Pdidé ADQOQ3mBinFladksde delitd UstdraingSt ahY&hBHRimBnPAE kAge
devi ce according to an enbodi nent of the invention;, Figures 3 to 10

i |1 ustrat®®%¥%s of en enbodi ment of a method for meking a systeminpackage
devi ce ; Fighiegd & 14 illdstrast st@pe of an reevbocdondntgifraatietiodafohineakidy & system-ihhe

pr oposed ; Figure 12 illustrates another new configuration
achi evang&gﬁg?ﬁg?%’ proposed new nmethod; Figure 13 illustrates a further

enbod? nehiguighkl Bugiratex b @se@ntiowatigrya¢hieu@hierwigedher Rioresicd HewInethgdr e 14

i 'l ustratgsred 1RUNIuB@Etee MBRAh&R REWWCSATiguRRiIOROREREIBR Hih tRY GlroSRRRI h&eS t WO
dies; Figure 15 illustrates a further enbodi mrent where a die conprises a

passage hady i ds; and Figure 16 illustrates a further enbodi nent
wher e a digerecddrpliustetesan futidr cahbaelireaenivherd A gxterded7 diel byt contpgises two
possi bl e eonfiguration of a systemin-package device; Figure 18 illustrates
a further configuration of a systemin-package device; Figure 19
illusrafiegreqls u'ffttsﬁ'éFesci‘)lﬁl#"F@ﬁr%ﬂl?W@Tt ‘H'UEQEBQ émmtq@a@ﬁdg@ro@mr&@?s two

dies;

Figure 15 illustrates a further embodiment where a die comprises a passage for fluids;

and

Figure 16 illustrates a further embodiment where a die comprises an optical element;

15 Figure 17 illustrates a possible configuration of a system-in-package device;
Figure 18 illustrates a further configuration of a system-in-package device;
Figure 19 illustrates a further configuration of a system-in-package device;

Figure 20 illustrates a further configuration of a system-in-package device.

20
Detailed description of some embodiments

The following embodiments are exemplary. Although the specification may refer to “an”,
“one”, or “some” embodiment(s), this does not necessarily mean that each such
25 reference is to the same embodiment(s), or that the feature only applies to a single
embodiment. Single features of different embodiments may be combined to provide

further embodiments.

In the following, features of the invention will be described with simple examples of
30 device configurations with which various embodiments of the invention may be
implemented. Only elements relevant for illustrating the embodiments are described in
detail. Various implementations of methods and devices may comprise elements that are
generally known to a person skilled in the art and may not be specifically described
herein.
35



Figure 20 illustrates a further configuration of a systemin-package
device. 20 Detail ed description of sonme enbodi nents The foll ow ng
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may be conbined to provide further enbodinments. In the follow ng, features
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Figures 3 to 10 illustrate steps in an embodiment of a method of making a system-in-
package device. In the exemplary embodiment the redimensioned die structure is formed
with process steps adopted from fan-out wafer-level packaging technology (FO-WLP). The
30 FO-WLP is a specific packaging technology that is developed and used to increase fan-out
of individual IC-dies. The inventors have discovered that part of the FO-WLP process
steps may be adopted into a system-in-package device production process to overcome in
an economical way a completely other type of mismatch problem between dies of the
system-in-package device. It is noted, however, that the scope is not limited to use of



Figures 3 to 10 illustrate steps in an enbodi nent of a nethod of naking a
systemin- package device. In the exenplary enbodi nent the redi nensi oned
di e strucwvorelry®ifior mred with process steps adopted frompCamimar/oinedser -1 evel
packagi ng technol ogy (FO-W.P). The 30 FOWP is a specific packaging
technol ogy that is devel oped and used to i ncrease fan-out of individual

| C-dies. The inventors have di scovered that part of the FO W.P process
steps may be adopted into a systemi n-package devi ce production process to
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FO- WP, other nethods for fixing |owcost material to at |east one side of
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tape was removed. In the redistribution layer, openings 312 made to the insulating
material may be used to provide an electrical connection between the conductive material
310 and the IC-die 302 (Figure 6). The plastic material may be thinned on the opposite
30 side of the reconstructed wafer (Figure 7). The thinning operation may extend so far that

the back sides of the dies are exposed.

In this example, a die layer comprising the second species die is the die layer based on
which the new size of the redimensioned die structure is adjusted. Creation of the die

35 layer may begin here with deposition of system-in-device contact members, here under
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be achieved. In this range, high volume die supply chains become available.

30 Figures 11 and 12 illustrate advantageous system-in-package configurations achieved
with the proposed new method. The reference numbers in Figures 11 and 12 correspond
to the same elements than in Figures 3 to 10. In the configuration of Figure 11 a die 316
of one species with a predefined size has been be packaged into a system with a slightly
bigger die 302 of the other species, and in the configuration of Figure 12 the same die
35 316 has been be packaged into a system with a smaller die 302 of the other species. Due
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device may be constructed. For this, the dies of the first die layer 400 may be placed on

the tape such that the reconstructed wafer contains the two dies for each system-in-

package device. For a person skilled in the art it is clear that a reconstructed wafer may

contain also more than two dies adjusted by means of plastic molding to be included in
30 parallel into individual system-in-package devices.

In Figure 14, the first die layer comprises two dies and the second die layer one die. This
configuration may be achieved by mounting two or more second species dies for one
system-in-package devices face down on the reconstructed wafer.

35
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30
The system-in-package device of Figure 15 comprises a first die layer 400 and a second
die layer 402, connected via a redistribution layer 404. A passage 406 for liquid or gas
entry is opened to the first die layer 400, in this example on the back side of die 408 in
the reconstructed wafer. The term back refers here to the side opposite to the side where
35 the electrical contacts are. The passage may be formed prior to the assembly of the dies
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an optical image stabilizer 'system, a spectrometer, a display device, a light source or
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25 Dimensioning of the redimensioned die structure is not only based on adding dimensions
of the overlaying die and the other components together. Figures 17 and 18 illustrate
further possible configurations of system-in-package devices. In these embodiments 10
bumps 600 acting as connection members are not directly mounted on the redistribution
layer on the redimensioned die structure, but placed below it. The IO bumps are

30 connected to the redistribution layer by means of a through-encapsulant via 602 and a
further connection layer 604 in the other side of the redimensioned die structure. The
through-encapsulant vias may extend through the redimensioned die structure

Die layers described in previous embodiments may also be combined in one system-in-

35 package device so that a combined set of functions is formed. Selection of die species and
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sem conductor circuit, an ASIC circuit, oscillator, an optical device, an

opt o- el ec‘drrd.e.calyer@mébéﬁd o@tm@@mieu%pSwhaeof @netsfy@fé‘irﬁilt’rf—%cka?e aeﬂg@ra,ndaare

filt ch t

ol ect 1 osiPMlg Gokspaneriedyh DB apakarbe ThED: cBe Sé%%%gtﬁt B HoYEAEe can
be provi exampler a aofmbivetli ensdri foy atteddratemnparigeis ratgd, easth’somegradtict fiedd and

fol | ow ”thos%hé’r?{ %I%géLﬁ‘? CH%@Q?H\‘E}E of B&,i&Hape géfuﬁnfn'#ogta#(ﬁﬁc stéh&ment in a

vi bration nove ange of the s Ional el ement
froma first state to a second state of the shape in response to a control

si gnal , AR-entdirhbRNoCHRNGBLH-id phtlagk i @ik .ala@rmc@tna@ieéwoabc.aélash, .net«tta|
2013/ 001171PCT/ F12012/ 050693 13 of a functional Ejrrent

tion chan
froma 7 PeSer SHY T8 PRSP sah GROVIET HLE SFRCEORS PEMYNTh o EOHE
si gnal , bbtthafos@@mnenthe dindhothe opatistryctefl wafdrumay beraaMEIe$ @irefiot sédr a sensor
el ect T ORARGL ALl 0 B Roch WS-G0 13006, 0L A1 5L EL LOTRORELFC

radi ati on as a radi ation source rorragnelc radiatio
act i hg a@eéF'Q' ﬁa'?@du&eﬂo't?er a nmechani cal wave, acting as a sw tching Iayer
that can be turned on and/or off acting as an attenuation | ayer,

An embodiment of the system-in-package device may alternatively provide a timing
device for generating a frequency signal or a time signal, a filter device for frequency
filtering of an electrical signal, or a tunable capacitor or a switch for use in measuring

15 systems or radio frequency circuits.

An embodiment of the system-in-package device may alternatively provide an inertial
sensor die with separate accelerometer, an angular rate sensor die and an interface
circuit die. It may also provide a compass with an accelerometer die for tilt compensation,
20 a magnetometer die and a circuit. The device may also provide a many degrees of
freedom sensor with an accelerometer, an angular rate sensor, a magnetometer and

circuit functions in more than two dies.

A system-in-package device according to an embodiment of the invention may comprise
25 following types of dies: a MEMS device, an integrated semiconductor circuit, an ASIC
circuit, oscillator, an optical device, an opto-electrical device, a magnetic device, a
transducer, a sensor, a filter, switching board, wiring board, magnetostrictive element,

electrostrictive element, piezoelectric device.

30 The system-in-package can be provided for a functionality that comprises at least one of
the following:
- a periodic change of the shape of a functional element in a vibration movement,
- static change of the shape of a functional element from a first state to a second state of
the shape in response to a control signal,
35 - position change of a functional element periodically,



acting as a swtching board, 10- acting as a wiring board. The

system i n- package device configuration described here may be included into
a caner a,wa2eog/doui7ar phone, a PDA, a conputer, a portablPETGE012e506%3

navi gator, an antenna circuit, an oscillator, a resonator, a filter unit, a
menory el ement, a radio device, a |aSEIi3 15 device, an optical controller,
a pointer, a gyroscope, an acceleration sensor, a radar elenent, a gun, a
mssile, an airplane, a car, a ship, a notor cycle, a mechanical notor, an

el ectric-rgkRibn dhah§d o Ainctind QAKBENTRHON a MsSEIVI0 SIRRSR a SecHNLYIRET C
Sensor, a pressure sensor, G?Q%@Itlon sensor, a heatlng device, a

ventil at i ol SHRAPF¥E!Y 1Q 3 f8PUp ensor, scales, a tool, a punp, a building
and a robotansgaredyearid/os beeditg o eviunetiora! rgreat ifor el2@raeagreec radistiocl, aa

Uimer, an ol el raHhe Sl Qo ob A BaidioHe! 0¢1 ty meter, an angul ar

vel ocity meter, or an accéleration sensor. The list is not exhaustive but
ai medd t o- §FtNY 36 ¥ rasiiption squsriof lelegtramagnetictradiation, for the versatility of the

stacked apgimfad £bARNSEOBEE nsdchHsiEANRSe, 251t Wi Il be obvious to a person
skilled in the art that, as the technol o ances, the inventive concept

t ad
can be i pf¥et 2V RABRY gUSahERrsoe tFﬁ'équ‘?\h/%'?'f%%ﬂ and its enbodi ments are

not | i m t ectirtgoad dreatterauapibeaydescri bed above but nmay vary within the scope
of the C'—QE%-aésti\[c\.‘Rir%oﬂéyrQ()ll”PCT/ F12012/ 050693 14 Clains 1. A nethod of
maki ng a systemi n-package devi ce, the nethod conprising i ncl udi ng
in the systésase patwdpardevi ce at | east one first species die with
5predeterm ned di nensi ons, at |east one second species die with

pr edet er g ned di TENS] QNS 0. Lo kEaSho R LUAPRL S MROBE Eled o

camera, a cellular phone, a PDA, a computer, a portable device, a navigator, an antenna
circuit, an oscillator, a resonator, a filter unit, a memory element, a radio device, a laser
15 device, an optical controller, a pointer, a gyroscope, an acceleration sensor, a radar
element, a gun, a missile, an airplane, a car, a ship, a motor cycle, a mechanical motor,
an electric motor, a jet motor, a rocket motor, a servo sensor, a pneumatic sensor, a
pressure sensor, a position sensor, a heating device, a ventilation device, a moisture
sensor, scales, a tool, a pump, a building and a robot, an electrostatic device, a magnetic
20 device, a clock, a timer, an elevator, an escalator, a crane, a velocity meter, an angular
velocity meter, or an acceleration sensor. The list is not exhaustive but aimed to give a
view to a skilled man in the art for the versatility of the stacked and/or redimensioned

structures.

25 It will be obvious to a person skilled in the art that, as the technology advances, the
inventive concept can be implemented in various ways. The invention and its
embodiments are not limited to the examples described above but may vary within the
scope of the claims.

30



selecting at | east one of the first and second species dies for

redi mensi oning; adding material to at | east one side of the selected die
such t hatwohe1sadted material and the sel ected di e form aCrgionzo®wssned di e
structure; 10form ng a connecting |ayer on the redi mensioned die structure;
di mensi oni ng the redi mensi oned die Stl’;ll ture to allow nounting of the
non-sel ected die and the at |east one further conponent into contact with
t he redi nensioned die structure via the connecting |layer. 152. The net hod
accordi ngidimscl aim 1, wherein the nethod further conprises: manufacturing
on to a native first wafer a first plurality of first species dies with a
first allotnent of the first species dies on said native first wafer, the
predet er mi nedA dhereas bomaking atsysteonm-padkage spa, ese d\ieﬂwoldeioﬁ@rldmger m ned by
the first all n ur i t nat cQn I S nd
plurality of gtélggﬁg "a['p{e% g@%ﬁq &%59% td%\”aesgcfgﬁﬁ gﬁﬁg 9( L“?e or ?jﬁeﬁggcond
speci ®s diedstepmingdi dlimensions, s@cdq?m;twalﬁ@rsect)'h@ gnesigst dienmiwithd riedetaghiond of

the one gRcOHREANSPHRI fedbt %n@ﬁ]rﬂgzrQ@&%Bﬁ@rﬁ%@'t@sy‘é&@n-ﬁﬁ@&ﬂ@e al | ot ment. 3.
The nmethod according to claim1 2, wherein the at |east one further

conponent of %?q’i@gﬁé%aéh?”%"f&@w'&% 3nd sgcqermeeies giss fRErEmansienindput  and
out put oper at adiisg Ghatefiel By &t erast Pnpagidkage the\seteted die dire that hoe aiceor di ng

to claim ]ate 2a|9 dghe é’g'(;ecrfecl gletf(pr% gﬁ%@g@gﬁgﬁ%r& %%?ru ncI uding two or nore dies

into the Fedimensroned die Struc et Hod according to claim
1, 21&r 3, whierming a panneetingoldy afpinesedmepsianéthgiesiwycioreinore dies into

contact W th giieneHingeitel ARRHetiched! BHCEHICUN & tahé’wcr%ﬁ'ﬁﬁ{g' B8 thé¥fh- WO
2013/ 001171PCT/ F120127 050693 15 6. The nethod according to any of the

pr ecedi ngF'BfET Fi antheeatieqh @Ry TR CHRNFREEt] ﬁ%t?ﬁl"ﬁﬁ‘ fhe rteFIE"e”S"’”eG'
r edi menstiensedctlire vetthacbneetiod ldybe system i n package device a die that
i ncl udes a passage for fluids 57. The nethod according to any of the

precedi ng clai ns, wherein the nmethod conprises
15 2. The method according to claim 1, wherein the method further comprises:

- manufacturing on to a native first wafer a first plurality of first species dies with a first

allotment of the first species dies on said native first wafer, the predetermined

dimensions of the one first species die being determined by the first allotment;

- manufacturing on to a native second wafer a second plurality of second species dies
20 with a second allotment of the second species dies on said native second wafer, the

predetermined dimensions of the one second species die being determined by the second

allotment.

3. The method according to claim 1 or 2, wherein the at least one further component of
25 the system-in-device is a connection member for input and output operations of the
system-in-package device.

4. The method according to claim 1, 2 or 3, wherein the method comprises including two
or more dies into the redimensioned die structure.

30
5. The method according to claim 1, 2 or 3, wherein the method comprises mounting
two or more dies into contact with the redimensioned die structure via the connecting

layer.



including in the redinensioned die structure of the systemin package
device a die that includes at |east one of the follow ng el enents: an

opti cal evereroo1E1InDti on sensor, a pressure sensor a tPEICAIRNIBNE06S, a
filter device, an accel eroneter, a magnetoneter, a mcro punp, and a

m crophone. 10 8. The nethod according;to claim3, wherein the nethod
conpri ses connecting the connection nenber to the connecting | ayer by neans
of a through-ecapsul ant via extendi ng through the redi nensioned die

structur g, THOetHR :nsebﬁaﬂ@ @C&Qraltﬂg pk&ediny c%flmE hﬁher@wtﬁ@%e@m &Hinpr%@r ein
the first species die or t gcond S ECIEF die conprlz @ | east gne of
the foll H@geﬂetﬁéﬁﬁ@meas'm% FetUcire ) PR oEYPR BPASEICONdTct 61 Bt cui t

an ASI C oicludes b passagelfbrefliads an optical device, an opto-electrical device,
a magnetic device, a transducer, a sensor, a filter, sw tching board,
wiring board, magnetostrictive elenent el ectrostrictive el enent,

pi ezozl eét Fiemetins\acserdinpoto &mqufsth@quﬁd'pa@I@aQ@ wherein th@mﬁplmcbmﬁ@vr&teﬂ east

one firsthcRRBR .ﬁ&hdIr@d.n@hs.bﬁ@esa.eomcaﬁ@%dhé B?&bl@\smcba%kag?els@éwdee@%ﬁe e
further co onen t he s%§%§P}|n %acka e device |l east one of

the fir st”C Ags §Ei‘%§‘ﬁ bospatt LY IeFRG" n@PL&Pé'Sa' Hegente i WEH%” ShER a7 e
st ruct ur prebsuraetnbyr 3 aimidg mieviee, alfiltaddiedice,oaratactedasinetme asndgnevdmetiee, ai e; a

connectlﬂﬂyé%ﬁﬁ@ gﬂdghﬁc&ﬁqb&pn5|oned di e structure; a
I

non- sel ecte and t he ' east one further conponent nounted in contact
30wi t& the redi nensioned die structure via the connecting l|ayer. 11. The

system i B: FRE kRSB0 E ENESHRINCEOERINM B, tWhEFeth Nthd OmetMdBT @ibrises @bﬁrmah@ fe Of
the first species die are det er m ned Cg;ﬁaﬁflrst aIIotnEnt of n.a
1

native fFPEECHRIY dPemDSRCo (1% 60198 s1SEOED6 TougR eckpsant i

extending through the redimensioned die structure.

15 9. The method according to any of the previous claims, wherein the first species die
or the second species die comprises at least one of the following elements: a MEMS
device, an integrated semiconductor circuit, an ASIC circuit, oscillator, an optical device,
an opto-electrical device, a magnetic device, a transducer, a sensor, a filter, switching
board, wiring board, magnetostrictive element, electrostrictive element, piezoelectric

20 device.

10. A system-in-package device, comprising
at least one first species die,
at least one second species die,
25 at least one further component of the system-in-package device;
at least one of the first and second species dies being included in a redimensioned
die structure formed by solid material added to at least one side of the die;
a connecting layer on the redimensioned die structure;
a non-selected die and the at least one further component mounted in contact

30 with the redimensioned die structure via the connecting layer.

11. The system-in-package device according to claim 10, wherein:
- dimensions of the first species die are determined by a first allotment of dies in a native

first wafer;



16 - dinensions of the second species die are determ ned by a second
allotnent of dies in a native second wafer. 12. The systemi n- package
devi ce acwonrdiymgit’e cl ai m 10 or 11, wherein the at | easPCoFR051/080693er
conponent of the systemin-device is a connection nenber for input and
out put operations of the systemin-pack €ge device. 13. The

system i n- package device according to claim 10, 11 or 12, wherein the
redi mensi oned die structure includes two or nore dies. 10 14. The

syst em i NypREHsRBE ofl &vd %o%@ﬁé&ﬂsﬂcﬂe [5]23 @étéirmhé@ by Ja_lséébndlgl,lotméﬂf 6{ fied WOa OF
nore dies are |n(f82%act with the redi nensioned die structure via the

connect i RGYeRFEP 15. The systemi n-package devi ce according to any
of the preceding clains 10-14, 15wherein the redi nensioned die structure

i ncl udes 18 ‘H‘\ {jshe% i Q&agg%e% Qg&%ﬁﬂﬁ%ft(?'&laﬁ HRQ}‘? @vhda-l:gﬁ\ thle at Ieasi8ni

systen}ln package dev ccord ng claims
wher €% n fqﬁté\esygmémerﬁ ofﬁéhmgeéer@emcteélcr-m’talme@ecalomr@emmtfoemmt PEGSUEAUL| east

one of t Bgerb@bAsOitRE s@i@fBAlpackR RRIckcal el enent, a notion sensor, a
pressure sensor a timng 20device, a filter deV|ce an acceleroneter, a

magnet oneter, a mcro punp, and a m crophone. 17. The systemi n-package
devi ce atBofmtle ngystam-il-aackaye, deMrer ecqordihg toonaectinl merbel, ivéhereimebéed to

t he conng %Ijngl% A&l DY, %ﬂﬁcl@%es@%%%@%@é}?apsm ant via that 25extends
ere .

t hrough t I mensi one ie structure. The system i n- package device
accot@ing to any of the previous clains, wherein the first species die or

the second, sResjismn GH- sa@@ @b@.@éa&brd.e@sa cigine10f 11 be1d avhemiinaws e s: a
MEMS device, an i nte ht E‘;Ahr%conduct Ci rcui t an ASI C ci I‘CUI t,
aq)

osci | | at 8 a%'”a‘i‘?”a& ENSIqpd it STUIWE i Ehn conagstng! a‘éernagnetl c

device, a transducer, a sensor, a filter, switching board, wring board,

TRGNet 0SYET Ghi S s IERckabl Sl @53 e’ So ShEBMthe RHERARLEELHC 108, ce.

15 wherein the redimensioned die structure includes a die that provides a passage for fluids

16. The system-in-package device according to any of the preceding claims 10-15,
wherein the system-in package device includes a die that comprises at least one of the
following elements: an optical element, a motion sensor, a pressure sensor a timing
20 device, a filter device, an accelerometer, a magnetometer, a micro pump, and a

microphone.

17. The system-in-package device according to claim 12, wherein the connection
member is connected to the connecting layer by means of a through-encapsulant via that

25  extends through the redimensioned die structure.

18. The system-in-package device according to any of the previous claims, wherein
the first species die or the second species die comprises at least one of the following
elements: a MEMS device, an integrated semiconductor circuit, an ASIC circuit, oscillator,
30 an optical device, an opto-electrical device, a magnetic device, a transducer, a sensor, a
filter, switching board, wiring board, magnetostrictive element, electrostrictive element,

piezoelectric device.



