14 JUN 2006 *166166* *@00002* Process for.forning-a housing for -

el ectroni c nodul es, and electronic nodules' hernetically encapSLNQHJﬂM 2086 -
this way 5 Description .The invention relates to a process for . forning
housi ngs for electronic’ nmodul es, and to el ectronic nodul es that are
hermetically encapsul ated in this way, in particular sensor

-integrated circuits-and optoel ectroni c conponents. To encagmmﬂwmmwmmmm
integrated circuits and optoel ectronic . conponents, nomm6d% use an
organi ¢ adhesive layer to .bond a-thinqplate of glass onto the nodul e and
thereby to 1is cover .and protect the sensitive sem conduct .

Thi s desi'gn has the drawback that over the course of tine jm@‘ﬂﬁmﬂmﬂﬂ@@
" diffuse into the.organic adhesive |ayer and can :then re e
t he seni conductor structures. [Furthernore, .the adhesrve | ayer s "#82*age as a
result of UV 20 irradiation, which'is danagrng in partrcular to :
el ectro- optrcal nodul es. As an alternatrve to organi c adhesives,
Iomfneltrn% ) Lt . AS
i nt er medi ate=+=a : e aye of—o
by .means aﬂesmmemncpmqﬂuhaszhutmhtmnaﬁ&y emmapmmlmwedTh@ @mnsemay
tenperature for nelting the glass-sol der |ayer, however, is higher than
T=300C, which nmeans that 'tenperature-sensitive senlconductor structures
cannot sbe eneame@tated 30" The |nvent|on i-S therefore based on t he obj ect
of provrdrng a

.The invention relates to a process for forming housings for
electronic modules, and to electronic modules that "are
'hermetically encapsulated in this way, in-particular sensors,
'iq ‘ integrated-circuitsxand optoelectronic_components.
’ : ' ‘ LA . : ,
To encapsulate integrated circuits and optoelectronic
-cdmpcnents, it is known to use an organic adhesive layer‘to
sbond a thin plate of glass onto the module and thereby to
15 cover and. protect the sensitive semlconductor structures
ThlS des1gn has the drawback that over the course of tlme
_water can diffuse into the organic adhesive layer and can
‘then reach and damage the semiconductor structures
Furthermore, the adhesive layers may age as a result of UV
20 irradiation, -which is damaging in particular to '

- electro-optical modules.

'As an alternatlve to organlc adhe31ves, low-melting glass :

‘solder has also already beéen used as an intermediate layer
25 which has been sprayed on, sputtered on or applied by.meanS'

of screen-printing and dispenser technolog?. The process

'temperature for melting the glass—solder layer, hoWever,'is'

higher than T=300°C, which means that temperature- sen81tlve

semlconductor structures cannot be encapsulated '
30

The invention is therefore based on the object of providing a



"1 4 JUN 2006 2 process for encapsul ating el ectronic nodul es whi c Fﬁesmst
p055| bl e to achi eve encapsul ati on which is substantially .resist ant

~-water diffusion yet is carried out at noderate - tenperatures bel ow 300C,
preferably bel ow 150C. 5 The object set is achieved on the basis of the
measures described in claim1 and is conffgured and devel oped further by
‘the further neasures of the dependent clains. Claim23 relates to an

el ectroni ¢ nmodul e producible in accordance with 10 the invention, with

advant ageous, 1ebl-REenR S ths O i Qprald Onsohek ng-ghyes wm&ﬁemgkabrr&tt hat
are dependent on claim23. One advantage of coating with .

~ vapor - deposipoiseibgdleass iashinve Enepaulaiion ehichels n%@%t@ﬂ@lgﬂéys | ayer
at room te”@%’.ﬁ WEG IR G, Q4 FERia ?@LC 150.1PAl5NELE LS MQderate

i kelihood 0O amage or oxi dation of t substrate surface at soever,
even Wwth metakrsubstersatesiow B adfic comisatablefeekaeel’e®@l so made to
the fol lLowi ng applications: 20 DE 202 05-830.1, filed on 04.15.2002'. DE
102 22 964. 3, filed on 05.23.2002; DE 102 22 609.1, filed on 05.23.2002;.
DE 102 22 95“&e99bf_-jielc$dscm: 613} z&r@md dDE R BRs1F87f 3hhe i hedsones

11.13. 2002; de crtlﬁ Qltlent ’l fat'nlqeq.soncoorilf 15\/\%9 am!i é\p&bzglﬁgg fBI:t %

sane Applican di scl osure ch™i's ere express
i ncor por at etbybyheeffejmmm rtWatsturrwgaJrfd e td@d&&de&m@rcl&mrt@b&mf&
vapor - deposi t i ers,. nmeasur-enent s hav shown_that .with | a

3
t hi cknesses™ T84t e 38p5‘%s%§pgs|mnolﬁ g Slenhic! HETRRIHE TArE cf8tadhid WwREE"

10 the invention, with advantageous refinements and
configurations being given in the claims that are dependent

on claim 23.

One advantage of coating with a vapor-deposition gléss is the
15 application of.the insulating glass layer at room temperature
up to approximately 150°C, so that there is no likelihood of
damage or oxidation of the substrate surface WhatsoeVer,'even
with metal substrates. In this context,.reference is also
made to the leléwing applications: | |
20 DE 202. 05 830.1, filed on 04.15.2002,
DE 102 22 964.3, filed on 05.23.2002;
" DE 102 22 609.1, filed on 05.23.2002;
~DE 102 22 958.9, filed on 05.23.2002;
DE 102 52 787.3, filed on.11713.2002;
25 DE 103 01 555.0, filed on 01.16.2003;
| -in the name of the same Applicant, the content of disclosure

of.which is hereby expressly incorpdrated by reference.

With regafd to the bafrier properties oflvapor—deposition
30 glasé layers, measurements have shown ﬁhat with layer
thicknesses of the vapor-deposition glass layer in the fange
from 8 pm to 18 pm, helium leak rates. of less than 107’ mbar

1 s* or less than 10™® mbar 1 s™* are reliably achieved. The

measurements, for layers with a thickness of 8 um and 18 um



.frgqm8 pmto 18 m helium|leak rates of |less than 10-7 nbar 1 d4-4 JOK 2088ss
than 10"e nbar 1 s-1 are reliably achieved. The neasurenents, for |ayers

- with a thickness of 8 mand 18 m 14 JUN 2006 3 have even reveal ed helium

| eak rates of between 0 and 2 x 10"9 mbar J. s-1, and even these upper
limt values are significantly influenced by the measurenent inaccuracy of
the tests carried out. 5 The process according to the invention for
encapsul ation with vapor-deposition glass can even be enployed if the

el ectronicy %KP@%&A sr@bd ackehami bg idakSratikl okebagwpeaducesa 2 0 The

t hi ckening o he substrate of the el ectronic nmodule produced by the
vapor - deposi@ @dmgaass Bayerands et]”telnl ithebe ¢PReAbl iTEe TREU8HLEFRate whil e

actions ar gst%ﬂgl&ﬁﬂgdlm e ect f&g{]seﬂét@é%su%a@h&h@n%%ﬁ%wlﬁt efle

side. The w’'se i she ic no e may al so be encapsul at ed
fromthe 1Zaommerroredi oet . IeaV|ng cl ear the connections thensel ves. For
this purpose, the substrate may, for exanple, be provided wth a
passivation |ayer on the opposite side froma first side having the

sen conductmire fircmdsy escediydivay wf Exanpheentaopl dsti enbapsuliasigm wabhe

f t hi Th 20 | I
whi ch i 3 prEFBTSIASE S ApOTe detet 1 Rl G TP <o EPagY anB oot Beosd cfETontt™

particul ar Imbcmlet en.b:_l eaff ta clpad katgi g iconponevisl bbinh prbblickdrm part of a
waf er (wafer |evel packaging), in 25 which case the substrate conprises a

waf er having the substrates of the conponents, which can be separated from
the wafer mafd emtdhewnhayebeaaie packageste Depepdénglentirbaipambbaikar

'reqUIrenen%ioéugééfg;ﬂgﬁgx%égor deposited glass layer is utilized to
stabilize the substrate while actions are being carried out
on the substrate from the unencapsulated side. The otherwise
finished electronic module may also be encapsulated from the

15 connection side, leaving ¢lear the connections themselves.
For this purpose, the substrate may, for example, be provided
with a passivation layer on the opposite side from a first
side having the semiconductor structures. By way of example,
a plastic layer is suitable for this purpose. The passivation

20 layer may also comprise a glass layer which is preferably

vapor-deposited onto this side.

The process is particularly suitable for packaging components

which still form part of a wafer (wafer level packaging), in
25 which case the substrate comprises a wafer having the

‘substrates of the components, which can be separated from the

wafer after they have been packaged.

Depending on the particular requirements, the thickness of
30 the vapor-deposited glass layer may be from 0.01 to 1000 pm.
If it is merely a matter of hermetically sealing the module
to be protected, it is preferable for the glass layer
thickness to be in the range between 0.1 and 50 pm. If the

loads imposed are greater, the glass layer thickness is



.30 ‘the vapor-deposited gl ass |ayer nay be from0.01 to 1000 m If it is
nerely a matter of hernetically sealing the nodule to be protecﬂédJUNﬂﬂms
- preferable for the glass |ayer thickness to be in the range between 0.1
and 50 m If the ||oads inposed are greater, the glass |layer thickness is
1W1 4 JUN 2006 4 increased accordingly, @nth a preferred range for the
glass |ayer thickness being between 50 and 200 m It is also possible to
build up nultiple layers in conbination with other materials. It is,

furthermore, ROSSIOI € Jé% hfag%a§§1€?|§y ?grggdcgggg%e%o&'Eﬂeaggiﬁgl'ed

pl astic Iayé} i o det tura orce t |'ectroni dul e

There are vigeus HoRkESs fﬁélﬁ@eba@p@éndso%nal gooofumgl @8sis klsbs
preferable to generate the glass vapor froma stock 10 gl ass target by

neans of elreasidHhdambyil suE)dé%l‘b}Iél?olaﬁéﬁér éflec(?é“ﬁépa&éﬁé‘s?”ﬁt n rates
of nore thap & M, and the ghass,predugsdel spdepesitedon theagiagyre

bond on the surface the substrate w t hout needi ng an i ncreased H20
cont ents fodaydﬂnﬁnrﬁﬁaﬂﬂ@hﬁﬂe%swl%ht%@ epBElgft R1IpERW . FellevRy 15 GFE§E

sol der. Thg E&Bﬁ&ﬁﬂﬂza?gpaﬁ%ﬁﬁﬁﬁf%éoghgl $Sct foRicbREAsh ki cate glass

cont ai ni ng al um num oxi metal oxide fractions, such as for
exanpl e the vapor-dep05|t|on gl ass of type 8329 produced by Schott d as.

pbreover, thlste 9255 1A%, CORT{ Ll oLy of L oL al- 8KBBASLIBAMBCH besCl Ose

20 to that andard Sém ¢ Sstructures or ca
be natchedI&onkh@naﬂﬁﬁaumewﬁocgemémam@Jthexghassonapbrtﬁeomubsstapé by

Vapor Aepod et RS Y TG Cormgnes e onst el parc i uPEPtEElE BPurality
of Igyers Yinerate vapor-deposition rates of more than 4 pm/min, and
the glass produced is deposited with a secure bond on the
surface of the substrate without needing an increased H;O
content for a bonding actioﬁ, as is ;he case with low-melting
15 glass solder. The preferred vapor-deposition glass is a
borosilicate glass containing.aluminum oxide and alkali metal
oxide fractions, such as for example the vapor-deposition
glass of type 8329 produced by Schott Glas. Moreover, this
glass has a coefficient of thermal expansion which is close
20 to that of the substrate for standard semiconductor
structures or can be matched to the coefficient of thermal
expansion of the substrate by suitable modification to the
components. It is possible to use vapor-deposition glass of
other compositions, in particular in a plurality of layers on
25 top of one another, in which case the glasses of the léyers
may have different properties with regard to refractive

index, density, hardness, etc.

The vapor-coating of the substrate with a glass layer may

30 advantageously also encompass plasma ion assisted deposition
(PIAD). In this case, an ion beam_is additionally directed
onto the substrate to be coated. The ion beam may be produced
by way of a plasma source, for example by ionization of a

suitable gas. The plasma results in additional densification



+ 25 top of one another, in which case the glasses of the layers ey JoRves
different properties with regard to refractive index,. density, hardness,
.etc. The vapor-coating of the substrate with a glass |ayer may 30

advant ageously al so enconpass plasma ion assisted deposition (PIAD). In
this case, an ion beamis additionally diPected onto the substrate to be
coated. The ion beam may be produced by way of a plasma source, for
exanpl e by ionization of a suitable gas. The plasm results.in additional

densi fi catign 4 LN 20065 508 fhgodayesrandosbeyr aaneahngf pheesellks
adhering particles “fromthe substrate surface. This |leads to particularly
dense, | ovixtef edte depusstinaie | syefaces FuisheeaBPetobpagerieripidYa detiStabl e

conbi nation Q teri itods ible to realize the application of
( -adBRH 1%9&15. . the app - a
m xed Iayegqg q%mwganléﬁgﬁ %ﬂga C %onstltuents. This m xed |ayer is

characterized by a reduction in its brittleness. 10 If the glass |layer is

applied to first side.of the substrate.o e - ]| dul e before
this elect Fadjrﬁt@errﬂ?diﬁ 'e PaSHeeh 111 1§ %Lrl%)%%%}ég, c?{rﬁ%&?%éﬁe%edi ent, for
handl i ng pufapeses Idyr iing iconpded ilre ofo prealtteonhet epappEgtaonpbdsei ¢

| ayer, which rejnforces the nmodule, above the.glass_Ls.| L. hi se,
the gl ass | :l?ﬁﬁ%xﬁﬁxiPQﬁQ?P%f an i%?%%%%gmﬁ?éﬁkigugéﬁﬁrc#gﬁ% h%f%g
encapsul at i1@Redr iRerdRidartatiadediih 4 espeettiont he pesebrattdrneks.

di ffusing substances, while the plastic |layer is produced in a thickness
which is required for stabilization during further processing of the 20
nodul 8. | N 1FUGhe Qasd lidyds oSl fed ofonat £1+8t bodbeofemheed fromthe

"second, unencapsulated substrate side, so_that i% IS , ,
substrate of the electronic module before this electronic
module has been fully produced, it may be expedient, for
handling purposes during completion of production, to apply a
plastic layer, which reinforces the module, above the glass

15 layer. In this case, the glass layer is produéed with a.
thickness which is sufficient for encapsulation or hermetic
seal with respect to the penetration of diffusing substéhces,
while the plastic layer is produced in a thickness which is
required for stabilization during further processing of the

20 module.

In such a case, it is possible for material to be removed
from the second, unencapsulated substrate side, so that it is
possible to produce connections to the module which extend
25 into the module from the underside and are therefore
protected by the module itself when the module is finally
installed at its position of use. This is of significance in

particular in the case of sensors.

30 The invention is described with reference to the drawing,-in

which:

Fig. 1 shows a section through a wafer with a

vapor-deposited glass layer,



' p055|ble to produce connections to the nodul e which extend 25 I Ng, QuUNh 006
modul e fromthe underside and are therefore protected by the nodule itself
-when the nmodule is finally installed at its position of use. This is of
significance in particular in the case of sensors. 30 The invention is
described with reference to the drawing, Pn which: Fig. 1 shows a section
through a wafer wwth a vapor-deposited glass layer, 1 4 JUN 2006 6 Fig. 2
shows a wafer section with glass and plastic layer, Fig. 3 shows the
production f, connecti ons fRofbes WafeE, seckign 4i$h0WS akhe aaddiglianalc

pl astic pa55|%a1|on of the wafer underside, Fig. 5 shows the coating of

t he waf er undersi de wa¥ervapor-deposition glass Fig. 6 shows the :

appl i cat jon.of a ball oridsasfay.to piBatbe ual o Shawacknoflsdcdifd 0. 7
shows a further way of app ying t % gri _array, Fig. 8 shows the
encapsul ation of t he wenllex si de of a wafer, i5 Fig. 9 shows the '

appllcatlgp he bal | géﬁgwgr{ﬁgsad&?taggawa g5 s%qgwgasglgﬁﬂ Jd# 9- 10

shows & di Sm | lustrating a vapori zati angemen shoms
results- of_a TOF- S| Mhaereesieenanderainde, 20 Fig. 12 shows an el ectron
n1croscopez%kﬁn%¥§rse shows the coating:of the wafer underside with
vapor-deposition glass,
Fig. 6 _ shows the application of a ball grid array to
10 the wafer shown in Fig. 5,
Fig. 7 shows a further way of applying the ball grid
array,
Fig. 8 shows the encapsulation of the underside of a
wafer,
15 Fig. 9. shows the gpplication of the ball grid arrays
to the wafer shown in Fig. 8, -
Fig. 10 shows a diagram illustrating a vaporization
_ arrangement,
| Fig. 11 shows. results of a TOF-SIMS measurement, and
20 Fig. 12 shows an electron microscope transverse

microsection image.

Fig. 10 shows the arrangement of a substrate 1 with respect
to alvapor—destition glass source 20 which comprises an

25 eléétron beam generator 21, a beam-diverter device 22 and a
glass target 23 on which the electron beam 24 impinges. At
the location at which the electron beam impinges, the glass
is vaporized and is then deposited on the first side la of
the substrate 1. To allow the glass from the target 23 to be

30 vaporized as uniformly as possiblé, the target is rotated and
the beam 24 sweeps back and fofth along it. In addition, the
arrangement may also comprise a plasma source for generating

" an ion beam which,. in operation,-is directed onto the side 1la

that is tec be coated, in order for the substrate to be coated

35 with a glass layer by means of plasma ion assisted deposition



- m crosection image. Fig. 10 shows the arrangement of a substrate 14wilith 2006
respect to a vapor-deposition glass source 20 which conprises an 25

el ectron beam generator 21, a beamdiverter device 22 and a gl ass target
23 on which the electron beam 24 inpinges. At the location at which the

el ectron beam i npi nges, the glass is vapérized and is then deposited on
the first side la of the substrate 1. To allow the glass fromthe target 23
to be 30 vaporized as uniformy as possible, the target is . rotated and the
beam 24 swe ack and forth along it. In addition, the arrangenent may
al so conprise a pl asma source for generating an ion beamwhich,. in
operation, is directed onto the side la that is to be coated, |n order for

the substrate to _be ted 3 i I pkasma ion
assi st ed d§I5%F}Fﬁh&%Ekéﬁgdéh%ﬁé%bf§§ﬁg§é.ﬁ%%gﬁﬁggegggggrggecgncern|ng t he
possi bl e sulstaratrzel i s mefdy enceFig. nadeAtsiFigon lvafesi ascohenafibetastehe

3 havi Ay coniBE S S, 1O Gk BT ECTAE Py Bnr AN Eh o e o

ConneCtl0”ﬁ§gﬂﬁﬁ#@€%aﬁﬂhgfdﬁnﬁb@ﬂﬁbm steooputrse, bbod eadspde otber from
connection surfaces. The silicon wafer constitutes substraie W th

surface roGgifEgdf T SQFQﬁCEﬁﬁFt§ﬁF%ﬁEﬁF?%.%?Yth CEuBETTErE‘is on the

opposi te d%%fﬁ@@“ﬁdﬁﬁlﬁHHﬁTﬂﬁkbﬂHErAc@hﬁ@@tiﬁweﬁuﬁfambsChTh655111con
preferably been obtained fromth or-deposition glass of gge g
produced byasEFotenSrad Wésh & StHR % oPUTSECR FRUSHHFESt §he of

2T ork g Ther g 3R .aﬁ%;’fnb%%cuat RPN e e
residual side from the underside 1b. A glass layer 4, which has '
preferably been obtained from the vapor-deposition glass of
.~ type 8329 produced by Schott, has been deposited on the top
side la. This type of glass can be substantially vaporized by
15 the action of the electron: beam 24, the work being carried
out in an evacuated environment at 107* mbar residual
pfessure'and a bias temperature during the vaporization 6f
100°C. Under these conditions, a dense, continuous glass
layer 4 is produced, and this layer is substantially '
20 impermeable to gases and iiquids, including water, but

transmits light, which is important in the case of

electro-optical modules.

The glasé layer 4 may also include a plurality of individual
25 layers, for example made from glasses with different

compositions. The glass layer may also comprise a mixed layer

formed from inorganic and organic constituents in order, for 

example, to achieve an increased layer flexibility.

30 The underside 1lb of the wafer ié available for further
processing steps, which include wet, dry and plasma etching

or cleaning.

If, as in Fig. 1 and the further Figs. 2 to 9, the substrate

35 used is a wafer, the process according to the invention may



" pressure and a bias tenperature during the vaporization of 1OOC1LP gﬁr 5

these conditions, a dense, continuous glass |layer 4 is produced, ag 4ﬁs

- layer is substantially 20 inperneable to gases and |iquids, including
water, but transmts light, which is inportant in the case of

el ectro-optical nodules. The glass layer & may also include a plurality of

i ndividual 25 layers, for exanple. nmade from gl asses with different

conpositions. The glass |layer may al so conprise a mxed |ayer formed from

conposi | . | Layer fo
| nor eased TRy T Tex i Ty 1y d0 T tadr o an PRenP T IRLRh S O

i ncreased oT rsi of the wafer is available
for furtherpapr ozessiwafsr epdowemneérh thel Dyecass, cary adF® pleasmp ldchiliy

or cleaning, If,..as in_ Fi ' t u r Fi 9, '
35 used is %&ﬁ%&?rtVF ﬂg%cégﬁggc%%fﬁﬁnégpg gg?ﬁ e%%%ghsﬁgegfi%kg%%%%SOG
8 expedi entilye beafrsecarid paapabee coapboentacwbircht recithirefsommd part of a
waf er. However, the process can also be applied in a sinmlar way to chips
whi ch Have ey Peet-SEparated from the wafer and conprise

sem conductor structures and 5 connection structures. Fig. 2 shows a
covering layer for the substrate 1, conPr%sin a ha s layer 4 and .a.

pl astic | ayetd S.2 AROGT A LPEEIRG Ha%ST ot Phi gﬁﬁegg is%rtaﬁg ﬁanﬁé’mﬁr&r‘ﬁlfgt o
50 m whichy igl 48 flipjeants nd o pheseneapaybat EonThe bewnest layseali hgs
while the plastic layer 5 is thicker, in order to inpart greater stability
tg ;he wafaert s knams kgl ecee forngebSeemeht tor 8at Hant WBiEps 1sFEgL L3 CaRBhs
the further, treatment_of fer. i 5L hi np (o] h r.si de
5o t ha® theE %eﬁﬂcsaq%@[g\_@%ﬁﬁ b%r-rhr?en\.‘\@é@{c Seal?nbhl B89 0RKENR 1 WAdGES] dE
' . layer 5 is thicker, -in order to impart greater stability to

the wafer as a workpiece for subsequent treatment steps.

Fig. 3 shows the further treatment of a wafer. The wafer is
15 thinned on the underside, sso that the components that can be
produced in accordance with the invention have a thinned
substrate, and etching pits 6 are produced, extending as.far
as the connection structures 3, which act as an etching stop.
The wafer underside 1b is provided with a plastig lithograph,
20 with the regions of the connection structures 3 remaining
| open. Then, line contacts 7 are produced on the underside, .
for example by spraying or sputtering, with the result that
- conductive layers 7 are produced in the region of the etching
~ pits 6. Then, the plastic used for the lithography is remdved
25 from the wafer underside 1b. Next, a ball grid array 8 is
applied to the conductive layers 7, and the wafer is divided
along planes 9. The result is a plurélity of electronic
modules whose semiconductor structures 2 are safely embedded
between the covering layer 4 and the substrate 1 such that

30 they are hermetically sealed.

Fig. 4 shows a modification to the embodiment shown in Fig.
3. The same process steps as those described above are
carried out, but the plastic on the wafer underside 1b is not

35 removed and covers the underside as a passivation and



' produced in accordance with the invention have a thinned substrate, @Rd6
etching pits 6 are produced, extending as far as the connection
~structures-3, which act as an etching stop. The wafer underside Ib is
provided with a plastic lithograph, 20 with the regions of the connection
structures 3 remaining open. Then, line cbntacts 7 are produced on the
underside,. for exanple by spraying or sputtering, with the result that
conductive layers 7 are produced in the region of the etching pits 6.

Then, Fhe'Ptg§gEEiy§eqa§g& the |ithography is renobved 25 fromthe wafer
under si de . Next, a ball grid array 8 is applied to the conductive
| ayers 7, and the wafer is divided along planes 9. The result is a

plurality Q%ggldg(:%égmscan@%loﬁim\g%}s 5 A CANACHOS 6 51 A MCh 4 €53 25 BE B

safely enbe ween the covering layer 4 and the substrate. 1 such that
30 ‘they argaperntli cal kp beakpplikidytos tdiowndenpdis i Batebnthe the

‘enbodi ment-_shown_in Fi . Eh a CEeSS..§ a scri bed
above are SEQFFF%Eeo&Pgtﬁﬁg ?Ee%géagﬁﬁgkgﬁ??ﬁi‘%ﬁ?ﬁg'ﬁ%%ggzstéglb is not 35
renmoved andmbodemsnthehvwderisi Gégas 3a s iplats wic amsed #od UN 2006 gphy

protective, layer 10. FEig. sho an_enpadi.nent_.in which a vapor-deposited
gl ass | aydP %ﬁm?gefiofﬁgmagslei (‘é’\é\%fag ERESHdstSi ey 13 oftn‘t’%eerg&sﬂ%st lroate .
i nstead of uhherpiast ib bdyehel@afAy i theorenhodiedntitshovre igldsy, 3, the
plastic used for litho raphg is removed fromthe wafer underside 1b, and
the entireproddeisgde Lbtef SPhemwahéeki glegforlesat edwith the gl ass,
produggng alto50 mthick glass layer.11. 10 The glass |layer 11 shown in
Fi.g. 5, like the plastic layer 10

The glass layer 11 shown in Fig. 5, like the plastic layer 10

illustrated in Fig. 4, serves as a protective or passivation

layer.

15 ~As illustrated at 11lb, this glass layer also covers the
outwardly.projecting parts of the line contacts 7. To apply a
ball grid array 8, these regions 11b are uncovered by being
ground and/or-etchéd away. Then, the ball grid arrays are
applied; as'shown in Fig. 6, and the wafer is then divided up

20 in order to form individual modules, and indicated at 9. Thé

ISensitive semiconductor structures 2 are protected at the top

and the bottom by a réspective glass layer 4 and 11.

In a further embodiment of the invention, the wafer is

25 divided up at parting planes 9 which do not pass through the
connection structures. This has the advantage that it is.also
possible to ensure a-latéral passivation protection for the
.modules. Fig. 7 shows an example of dividing up the wafer
which only affects material of the covering layer 4 and of

30 the substrate 1. The procedure is initially the same as for
the exemplary embodiments described above, i.e. the wafer is
thinned from the underside and etching pits 6 which extend as
far as the underside of the connection structures 3 are
produced. The wafer underside 1b is lithographed, with the

35 regions of the connection structures remaining open. The line



“illustrated in Fig. 4, serves as a protective or passivation Iayfé. 15 _
illustrated at lib, this glass |ayer also covers the outwardly p p@@tﬂﬁg
‘parts of the line contacts'7. To apply a ball grid array 8, these regions
11h-are uncovered by being ground and/or etched away. Then, the ball grid
arrays are applied, as shown in Fig. 6, 18nd the wafer is then divided up.
20 in order to formindividual nodules, and indicated at 9. The sensitive
sem conductor structures 2 are protected at the top and the bottomby a
respectivecghasstlayerard avbdubed Na 1 thegi ebeti trat e0knling ph¥ension,
the wafer is 25 divided up at, parting _planes 9 which do not pass through
the conne¥ifBnteer §ECHES PR &S Mfinfivieht b8 YheR Fenduchivg
possible toa.easuLe a,l atel anRAKYINRLION W Otechi A bereiber rapduteay Fig.
7 shows an exanple of dividing up the wafer which only affects material of
the coveringibay¥i (2)ameyofoe Ipnsidesigsst rthe domapreprdceBedeciBleni®ial |y
t he sa a - l gy T . i : fer
o Thinned FPEathe tnder Sre AR B T wh an ao naaE e
t he under shdveofthrhagbomeattians Passcéng chdugle phadecestrabe. waf er
underside Ib.is lithographed, with the 35 regions of the connection
structures remaining open. The line 1 4 JUN 2006 10 contacts 7 are produced
i n the reghbnenf thhepéeshiirg hpist Heen nemdvead et mine g wa fsr aksde bei de
filled wth_conductive _.materi.al 12. .In this caqontext, .thi.ckeni ng. by
eIectropIa?aneaﬁ_iﬁa ﬁPFPfeﬁﬁfnbg%cghﬁ(ﬁﬁi;féﬁ%g%b&ﬁﬁ%ggﬁ 5 %E%%ucjble in
5 accaodaneermythst hire eppddiedentThik tike fiahlemddrbyactoridigy yup have ‘
ﬁg;gggg R S Bgﬁ%lg[sgi‘égg rhie rsé‘é%ﬁttr AL I SSANE RIARILE s, Peen
hermetically sealed semiconductor structures 2, with an

analogous plastic layer 10 being present or absent depending

on the procedure employed.

15
Figs. 8 and 9 show an exemplary embodiment involving the
production of a glass layer 11 on the underside. The '
procedure is similar to that of the embodiment.shown in Fig.
5 in conjunction with Fig. 7, i.e. filled regions are '

20 produced beneath the connectign structures, and the entire

underside 1b of the wafer is coated with the glass layer 11,
which is then removed in the region of the filled etching
 pits 6 in order for the ball grid arrays to be applied
thereto, as shown in Fig. 9. After the wafer has been divided
25 up along planes 9, modules with encapsulated.semiconductor

structures 2 are obtained.

The glass system of.the.layer 4 or 11 should form at ieast.a
binary system. Multicomponent systems are.preferred.

30 | '
Vapor—deposition glass which has the following composition,
in percent by weight, has proven particularly suitable:

[+]

Components % by weight



“at least in the region of the contacts 7, the ball grid 10 array$ 48J6 €006
applied. This is followed by dividing up the wafer along planes 9. The
‘result is electronic nodules. with hernetically seal ed sem conduct or
structures 2, with an anal ogous plastic Iayer 10 being present or absent
depending on the procedure enpl oyed. 15 #lgs 8 and 9 show an exenpl ary
enbodi ment involving the production of a glass layer 11 on the underside.
The procedure is simlar to that of the enbodiment shown in Fig. 5 in
conjunctioriw,th Fig. 7, i.e. filledygegigns are 20 produced beneath the
connection structures, and the entire underside Ib of the wafer is coated
with the gPaSs |ayer 11, which is tHen r&foved in the region of the filled:
et chi ng pm%%OG i.n order for the bal{ grédd arrays to be applied thereto,
as shown i'n Fig. 9. After thewafer has been divided 25 up al ong pl anes 9,
‘nmodul es wi fii@ncapsul at ed senlcondudlok -structures 2 are obtained. The
gl ass §yst%mbof'the | ayer 4 or §pqgld ormat |east a binary system
Ml t i conponént systems are preferre 0 Vapor-deposition glass which has
t he fol |l omAdgOgonposition, in percént-by weight, has proven particularly
sui t abl e: Conponents % by weight 1 4-JUN 2006 11 Si02 75 - 85 B2. 03 10 -
15 Na20 1 - 5 Li200.1 - 15K200.1- 1

A preferred vapor-deposition glass of this type is glass 8329

produced by Schott, having the following compos1tlon.

10
Si0; 84.1%
B,O; 11.0%
Na,0 ~ 2.0%]
15 K0 ~ 0.3%}*2.3% (in the layer ? 3.3%)
Li,0 ~ 0.3%] |
Al,0; = 2.6% (in the layer < 0.5%)
20 The values given in parentheses represent the prepQrtions by

weight-of the respective component in the vapor-deposited .

layer.

The electrical resistance is approximately 10*° Q/cm (at
25  100°C), ' '

the refractive index is approximately 1.470, _
the dielectric constant & is approximately 4.7 (at 25°C, 1

MHz), and tgd is approximately 45 x 107* (at 25°C, 1 MHz).

30 A further group of suitable vapor-deposition glassee has the-

following composition, in pexrcent by weight:

Components: % by weight



" A1203 1 - 5 A preferred vapor-deposition glass of this type is g;q53u$3m§
produced by Schott, having the follow ng conposition: 10 Si02 B203 A1203
-84.1% 11.0%2.094 0.3% '2 . 3%. (inthe layer ? 3.3%9 0.3% 2.6%(in
the-layer < 0.5% 20 The val ues given in parentheses represent the
proportions by weight of the respectivel@onponent in the vapor-deposited
| ayer. The electrical resistance is approximtely 1010 a/cm (at 25 1000
the refractive index is approximtely 1.470, the dielectric constant s is
approxi mat gy 4.7 (at 25C, 1 Miz) ,gqand 496 is approximately 45 x 10-4 (at
25C, 1 MHzJ 30 A further group of suitable vapor-deposition glasses has
the follo®®g conposition, in percéft by3Gweight: Conponents: % by weight 1
4 JUN ZOOGN%%OSiCQ B203 - Na20 Li2Qy 5 K20, ' o

Li,0 0.1 -1
5 K0 ' _ 0.5 - 5
Al,0, ' 0.5 - 5

A preferred vapor-deposition glass from this group is the

glass G018-18% produced by Schott having the following

10 composition:
Components: | % by weight
Si0; ' 71
B20s . 26

15 Nay0 _ | _ Q. 5

| Li0 | 0.5

K20 . 1.0
Al,03- 1.0

20 . The glasses 8329 and G018-189 that are preferably used in_

'particular have the properties as listed in the table below:

Properties ' 8329 G018-189
O20-300 [2076K™] : 2.75 3.2
Density .(g/cm’) : : 2.201 2.12
Transformation point [°C] 562 742
Refractive index nd | 1.469 1.465
Hydrolytic resistance class = |1 2

according to ISO 719

Acid resistance class according |1 B 2

to DIN 12 116

Alkali resistance class 2 3

according to DIN 52322

Dielectric constant g (25°C) 4.7 3.9




' A1203 65 - 75 20 - 30 0.1-1 0. 1-1 05-5 0.5-5Aprgf rﬁdzbﬂﬂﬁ
vapor -deposition glass fromthis group is the glass G018-189 pr 8 g
.Schott having the following io conmposition: Conponents: by weight Si02 71
B203 26 15 Na20 t0.. 5 Li20 0 . 5 K20 1.0 A1203 1.0 20 The gl asses 8329
and G018-189 that are preferably used inl3articul ar have the properties as
listed in the table below Properties8329(18-189 a20-300 [10-6K-1].2.753 .
2dEEnthy 6(g/ch)2|2012 12 Transformation p0|nt [C]562742 Refracti ve i ndex
ndl. 4691. 465 H‘yuI’Cu ‘y‘tiu +eststance—etass—12—a gt 9—#Aci d '
‘resistance ¢l ass according 12 to DIN 12 116 Lﬁm 7 4BG’HH
' . [tand (25°0) - _ 45%107° 26%107*

(1MHz) . | (40GHz)

To produce particular properties in the modules, it may be
expedient to use glasses of differeﬁt compositions for the
glaSs layers on the top side and on the underside. It is also
5 possible for a plurality of glasses having différent
properties, e.g. with regard to refractive index, density, E
modulus, Knoop hardness, dielectric constant, tand, to be

deposited successively on the substrate.

10 As an alternative to electron beam deposition, it is also
possible to use other means for transferring materials which .
are deposited in glaés form. For example, the vapor-coating
material may be in a crucible which is heated by_electron'
impact heating. Electron impact heating of this type is based

15 on thermionic discharges which are accelerated onto the
crucible in order to impact on the material to be vaporized
.with a predetermined kinetic energy. These processes likewise
make it possible to produce glass layers without.excessive
thermal loading on the substrate on which the glass is

20 deposited.

- The following text'present results of various tests carried

out on vapor-deposited glass layers formed from glass 8329.

25 Fig. 11 shows the results of a TOF-SIMS measurement, in which
the count rate is plotted as a function of the sputtering
time. The measurement characterizes the profile of the
element concentrations in the direction perpendiculéf to the
substrate surface. A thickness constancy for the glass frame

30 of < 1% of the layer thickness was determined.



"Al kal i resistance class 23 according to DIN 52322 Diel ectric congt@anyyens
(25C)4.73.9 1 4 JUN 2006 13 (1MHz) (40GHz) tan6 (25.C)45*10- 26*10-
-(1MHz) . (40GHz) To produce particular properties in the nodules, it nay be
.expedi ent to use glasses of different conpositions for the glass |ayers
on the top side and on-the underside. Itlés also 5 possible for a plurality
of glasses having different properties, e.g. with regard to refractive
‘index, density, E nodulus, Knoop hardness, dielectric constant, tans, to
be depos'ﬁ%.swéi%kv\ée'ah Q] NG BB A Soodd ASaRBvelber Rabik¥8etion

el ectron beam deposition, It is also posm%?e to use other neans for
transferri Agaget ofi al siwicom sabstdegosiaeaiced Witk stherveprorderampreent he
vapor - coat | Lia j_ uci bl e ich, i t | ect

oact hoaPLag® Eraer: o Heacr SR st (g s, (AE Eaobyce BE1LAD
t-her m oni csdildcbar gebsuiratle are meceirerlat dtbroied theonerampbheri hnoader to

i npact _on the material to be. vaporized, with € 1 i netic
energy.5 Thg‘ggnﬁfo&’éééé‘s 1B BeN s%geﬁgg ietveprtl)s% Etflggt%le%%\gggseggl ass | ayers
W t hout exmesgb¥ecttibeingl opeaditignomn rivkel wadsin abwemwanr inliy chhé hepgtamsni s
20 deposited. The following text present results of various tests carried
out on vapor-deposited glass {ayers fornmed fromglass 8329. 25 Fig. 11

shows the rgsdhtsmeied f@EiSkHﬁc@E&ﬁwwﬁﬁaﬁiliﬂyﬁﬂﬁa§Urements were
carried out on a vapor-deposition glass layer formed from
10 vapor—deposited glass 8329, in accordance with DIN/ISO. The

results are given in Table 1.



"* t he count

rate is plotted as a function of the sputtering
heasur enment characterizes the profile of the elenment concentrations in the
-direction perpendicular to the substrate surface. A thickness constancy
for the glass frane 30 of < 1% of the | ayer thickness was determ ned. 14
Flg' 12 shows an el ectron nicroscope tranfsverse nicrosection inmage of a
silicon substrate coated with the vapor-deposition glass 8329. The
vapor - deposition glass and the surface of the silicon substrate are
securely bonded to one another in a s manner which is not rel eased even by
the transverse microsectioning operation involved in preparing the

speci men. . TRdplehdr:nore, resi stance and stability neasurements were carried
out on a vapor-deposition glass |ayer forned from 10 vapor-deposited gl ass

time. fhejun 2006

8329, in accordance with DIN1SO. The results are okxgn'ln Table 1. 1 4
JUN 2006 15[ dpbtemén Specumeiidesi gnation: gk : AN T nption
Na20.Commeng = 719 of equivalent s CGass HMCL [ml/g] 14g/g] HGB 10.01{3none
‘Acid DIN 12jL16Mat eri al Tot al Comrent Classrenovalsurfape areas/visib '
[ my/ dn] [ cnP] higrehangss tho0} 480k sAARRSBANG| a5 Mieghi al ed) AbkakheDI N
| SOvat eri-al fToTa MEN - : .
719 of eguivalent -
Class HC1l [ml/g] [pg/gj
HGB 1 0.011 3 none
Acid DIN 12116 Material Total Comment
Class removal surface area | s/visib
[mg /dm?] [em?) | 1e
changes
1w 0.4 2 x 40 unchang
as material . ed
"Alkali DIN ISO Material Total Comment
695 removal surface area s/visib
- Class [mg/dm?] [cm?] le
changes
A 2 " 122 2 x 14 unchang
As material ed




695renoval'surface areas/visib Cass[ng/dn2][cn2]l e changes A 21233 &UN ﬂms
14unchang As materialed 1 .4 JUN 2006 ' 16 CLAIM5S . - |.. Process faor. .
form ng a housing for el ectroni ¢ nodul es, in partlcular sensors,
integrated circuits’ -and 5 optoelectronlc conponent:s; -~ conprising the
steps- of: providing a ,. substrate (1) which has, one or nore regions:

. conpri sing seni conduct.or.. structures (2) .and conprising connection
structures or for formihg ' 10 senlcgmductor.structures (2) and :
connectloncé Egctures (3) and of wh ich at |east a, first ' sub strate side
(ray is-t encapsul.ated; providing a vapor'-dep05|t ion. gl ass source
(20), - arranging the first ..substrate side. (Ia) in such ... a 15 manner W th
t espect tolthe V@ﬁ%?sdéﬁ63¢9F@ﬁn@Iéb§“§6ﬁ¥§% £OY kg CFRNFFrBpdules,

substrate!;p saktﬂeuigs) ssa@o% VAR AR o1 MAPOE s CRRET NG the first

“substrate side with a glass.- |ayer (4) thinning the substrate (I) on
the-.u%der@PH@G1Fciﬁ?nlczgomppnentﬁhoduc|ng et chi ng. plts (6) .
produci'ng- &bﬁﬁrggﬂﬁgcgﬁe(gkegg t¥e underside ' (1b) 2 . The process .as

cl ai ned in..claim1, “wherein the. one or nnre regions. haV|qg :
sem conduct or . 'PTRY}&ERaEr sSuUPstyagee (33" Ay dth Dty i %¥65|de (Ia) -of .

the. SUbStfé’éfoﬁ’s coﬂ{b@laﬂﬁgegéml@nd@lc@dfecbﬂﬁuéﬂ@é@ 2(2%@1&@' n the
| 'comprlslng connectlon structures or for formlng o
10 semlconductor structures (2) and connectlon structures (3)'
| :'and of. ‘which at least a. flrst substrate Slde (1a) is to be
encapsulated _ _ o
‘few 2 prov1d1ng .a vapor- deposmtlon glass source (20),
. = uﬂ-arranglng the flrst substrate side. (1a) ln such .a
' 15 ”manner w1th respect to the. vapor- depOSltlon glass source:
. that the flrSt substrate sude {(la) can be vapor coated
_ '-.. vapor- coatlng the first substrate s1de w1th a glass
'.flayer (4)' , ' ; _' _ . '
- thlnnlng the substrate (1). n.thelunderside:(lb),
20 . - produc1ng etchlng plts (6),“" L L

- produc1ng llne contacts (7) on the under51de (1b) .

2. The process as clalmed in clalm l, whereln the one or
more reglons havrng semlconductor structures (2) are'

25, 'arranged on the flrst side (la). of the substrate

‘_~3ﬁ The process as clalmed in clalm 2, wherein:the”'“
‘substrate is prov1ded with a pass1vatlon layer (10 11) on.
a second srde,(lb), whlch 1s;on the oppos1te-s1de ﬁrom_the.{'

30, first side (la):-

4, .:The process'as'claimed in-one of the'preceding claims,
the substrate comprlslng a wafer, wherein the process

"comprlses the” packaglng of components Wthh stlll form part”

35 of a wafer.



substrate is- prOV|ded wi th a passivation. |ayer (10, 11) on.'  a second
side (ib), which is on the opposite side fromthe - 30. first s|dEL\nmaﬂm

.' The process as clained in one of the preceding clains. t he substrate-
conprising a wafer; wherein the process' conprises the packaglng of :
conponent.s: whi ch. st|II formpart'' 35 of a wafer: 1 4 JUN 2006-.5 5... The
process as clained in one of the precegng- -cIains,' wher ej n the. -
" substrate . (1) is vapor- coated with a €1ass | ayer :(4;. 10,-.11) "on.two
sides. (la, ib) 6. The' —process as .clained in one of the pr.eceding:

clains., . s \Ahetaénpsozéae@raeeegaatttneenlai 3%% cTOWHEE pz(é’&e)dmtg cdlaims,

i generates -at. | east bi .nar | ass ystent OV|ded 1 The process:
" as cf ai med"RRTEHB: BFetﬁébﬁ¥§gEG|ﬁé cP&lﬁ?porp 1%% % &S ¥eposi ti on

glass sourngQQOX4|slopenagegn uablglage ghassltayer (4 ) has at'hickness in-
the range from 1 0.01.° t0-1000 <. m. in particular on. the first substrate
side. A5 8.- The ‘process -as . clalned in onée of the precedlng cIalnB wher éin-

as- part of gt he fstaspp%ceéevasl BUadm¥apeh- eapoSirt i ltfhle ;gleafesmgsawracsns(ZO) -
‘a 'reservoir conpr|S|ng ani ¢. consti.tuents is ‘gld -and t hese

" organic cOMRET e tRnE sVARPE” QSH BrEdgn ¢ Féstﬁguﬁgﬁbr 3 ough
. appl i cat i.ogewérace202VaTHHBL Ok - bhnavghghaaki g stem tlhsatpxthwdtgit he- .
- vapor-.coating nixed |ayefs .conprising. inorganic. and ..organ|c constituents
can be forned on-the'substrate side: 9. The process. as 'claimed in one of
t he meCEdvng(ﬂ%hr@rocéés m@e&eamméhelglaae ba@yehe @medeasnglcﬂarmshe

Tgfgg:dPﬁgmﬁb the vgpor depgsltlon ?aQEO%%%§a§56§&¥ 185 olperae gf the e
h . untll the glass layer (4) has a thlckness in the range from

0.0l.to 1000 -um, in partlcular on the flrst substrate s1de

15 8. The process as clalmed in one - of the precedlng clalms,
whereln as part of the step of prov1d1ng a vapor depos1tlon-:'
glass source (20) “a reserv01r comprlslng organlc
.constltuents is prov1ded and these organic constltuents

- lare converted into the vapor state through appllcatlon of ‘a
-7 20 . vacuum or .through heatlng, so that during. the vapor coatlngt
. 'mlxed layers comprlslng 1norgan1c and organlc constltuents :

‘can be formed on the substrate side.

9.; The process. ‘as clalmed in one "of the precedlng clalms,;

25f whereln the glass layer thlckness 1s in the range between

ho 1 and 50 pm

10. The process as clalmed in one of the precedlng clalmS/_',

-_whereln the glass layer thlckness 1s 1n the range between

.30 ,50 and 200 pm

11. The process as clalmed in one of the precedlng clalms,

'whereln the vapor - depos1tlon glass of the source (20)_1s,



wherein. the glass |ayer thickness i.s.in the range bétween 30 50 and 2%&%
m 11. The process as clained in one of the preceding clains;
vapor - deposi ti on gl.ass- of the source (2'0) is. 1 4 JUN ' 2006 generated from
a gl ass- target (23) by nmeans., of -electron. beam.(24) . .12.. The process
‘as clainmed in one of the precedlng clains® wherein the vapor deposrtron :
gl ass used is -a bor03|I|cate gl ass cont ai-ni ng al yum hum oxi de and. aIkaI

met al oxi de. ‘fracgtions. ' The proces s.clainmed :ip.o
pr ecedi ng srla?-ﬁeteg téorrrha 8#&8%56&@5& F%@po%rtfr%tfl@% s¢ ﬂ%%tﬁon

: coeffrcren&e@$ i bey nal expansron which is vrrtuaIIy equal -to that of the
substrate'. "14.- ' The.  process'-as claimed in one of the preceding clains,.
15 wherei'n the gl ass: -l'ayer (4) is produced with a thickness .which is -

requi ‘red for. arﬁerﬂgtateseeats 1amdte\aheheldmea dAyHe Iﬁﬁedlé@c&ig(lci(éa)mss
appl i ed above t he. g ass . l.ayer g in. ordenﬁ%ﬁ facilitate, urt@er o
procesyi ng"RFreHe CRELYRPRESUPPPSH1OTs IIARS MRS o5 RYEFEL TR~ One of
the ‘precedings§! abABainingentumiaupl widldd yaref gliasisi lweess atede .

“vapor.- depqglted onto the substrate (1), it.being possible. for t he glass

| ayers to. cdmst2RSof various: gl ass conposi tions.. 2.5 16. The process as
claimed in one- of the precedlng ‘cl ai s, mhereln t he further processi ng of
the -substr t he .removal of_ ' nateri al oma

. second:’ Jgitmsﬁf%% é?rogrﬁ% as(?g?lmeﬁthllgho% Gn e precbep%lsrtgte SRR Tr om

the fior st wherein the vapor depos1tlon glass has a coefficient of
'~ thermal expans1on whlch is v1rtually equal to. that of the

substrate.

: 'l4.f'The.proceSS'as claimed in one of the preceding claiﬁs,
- 15 ;:whereJn the glass layer (4) is produced w1th a thlckness' '
| ..whlch ‘is requlred for a hermetlc seal and whereln a layer
" of plastic (5) 1s applled above the.glass’ layer (4) 1n
- oxder to faCLlltate further process1ng of the substrate
, (1) -
.20 _ , ] o
| 15. The process as clalmed in one of the precedlng clalms,
'-whereln ‘a plurality of glass layers are vapor depos1ted
' onto the’ substrate (1) it. belng poss1ble for the - glass'
. .layers to. cons1st of varlous glass comp051tlons
25 . . } l } ' , , |
| '16. The process as. clalmed 1n one of the precedlng clalms,'
‘whereln the further process1ng of- the substrate (1) ..
involves the removal of materlal from a second: substrate '

‘side (1b), whlch is on. ‘the oppos1te s1de from the flrst

30_.ysubstrate side (1a).

S 17. The process as clalmed in one of the precedlng clalmsﬁ'
'whereln the ‘substrate’ (l) 1ncludes a wafer -having a '
plurality of semlcenductor structures (2) and eonnectien

35 . 'structures'(B), with the second.substraterside (1b) , . which



30 substrate side (la) 17. The . process as clai rred in one of the preqmdliﬂgﬁ
“clains;, wherein the substrate (1) includes 'a wafer.-- Having a .
plurality of sem conductor structures (2) and connecti, on 35 structures (3) .
"with the second. substrate side (1b) whi f@' 1 4 JUN 2006 19 is- on the
.opposite. side fromthe first substrate side (la) being thinned, pits(6)
bei ng etched on the second substrate side (I b) in the region of the
.connection, structures-to -prqdu ed, t he- i ons-far_ fornin

- seni conduc’t%ro’ét‘FB%tﬁF’Egs%g? Eégﬁ f“hES‘F rg q.jssi"wgsot te|%JS€I c Fayérs

| i ne cont a}§é§n§7ﬁhbﬁh6© ppmduced)OBetlhg sechrd snbsﬂrat@ccmdie (ib) in the'
r egi-ons "hav connec ructu es 3 pl asti.c heing r emoved -
from the s%%%ﬁ%ﬁ%sﬂ ?e 55 dé? ¥6°( FS’?('L %’ 54 |t|}beh%org}e ) bei ng :
applied atsthectipes E@nbéCpﬁoducéB) th%n@d@ﬂbdﬁﬁﬁﬂrlﬁﬂﬂmpm@VtHed up so ..

‘as. to forma pluralit Iectr iic. mdul |ch have first, .
encapsEUI at BRMEF FeLUE4Y % struel_guress %h@e'laﬂow M A claim 17,

-wherein tf‘tﬁlﬁ@mdlayéﬂbst rate.side (1b) is-provi ded wi t h a plastic
covering ! C | eavi clear he bal L egions 20 19.
The- pr: ocesjs“é% JRF ?T%‘gs n)¢ %Fﬂ?l?rSBgf , SFh i Cﬁrg{ pjfagetal ¢ has.
been rermvsmclief rom)t hm"'s]eeondgloﬁsbhavahg S:bd!.@le(dtb.)ort tm:mmﬂter@é {&E, second
substrate

| i ne’ cont aé'f le} %Jl’ce u%%%%g’?%ﬁghw ESPQE?‘%?HS%% doﬁlsljf% t%a@e m%e' n-the
.10 (1b), a ball grid array (8) being applled at the .line - '
contacts . (7), and "~ _ S .
"~ the wafer being d1v1ded up so as to - form a plurallty of
-electronlc modules which each have flr , encapsulated

"81des (1a).

.15 | | | | |
. 1s. .The'process as claiméd in claim l? -wherein the second“”
substrate side (1b) is prov1ded with . a plastic coverlng -
. (10) while leav1ng clear the ball grld regions (8)
20 - 19. The process as clalmed in claim 17 or 18

whereln after the plastlc has been removed from the second
'.substrate s;de (1b) the whole of the_second substrate side.
"is.vaporjcoatedfwith a'glass'layer (ll) and Wherein the
line contacts (7) are uncovered by local ellmlnatlon of the
:25. iglass layer-kll) after whlch the steps of applylng the
' 'ball grld array (8) and of d1v1dlng up - the wafer are
' carrled out 1n order to obtaln electronlc modules Wthh areli

;encapsulated on- both s1des

30 20, The process ‘as clalmed in- clalm 19 wherein the”entire
second substrate s1de is vapor coated w1th a glass layer :

(11) with a thlckness in- the range from 1 to 50 um, and



. 25.. gI ass layer (11), after .which-the steps of-applying the bakl, i Dpos
array . (8) . and. of di vi di’ ng up :the. wafer are carried. out in or er PU
obtain el ectronic nodul'es which are encapsul ated on both sides 30 20',

The. process' as. claiimed in claim19, .wherein the' -entire. second. substrate
side is vapor-coated with a gl-as's. M aygé' (11) with a thickness in the
range from1l to 50 m and 1.4 'JUN 200620 21. The process: as claimed in

one of clalms 17. to.20, " wherein.th etchlng it h ad tothe

connect i-on?!- stT%%tW%%eSS(S? gf"émf" | FBd Rt R 83&&8{5 Wg r%& E\O’al (12),

af L er \Ahitxtanedmtﬁ @he%tbﬁuhﬁr g&ﬂevaﬁ jolvhtike plast ite EHR) cofr;rfemtt:hm rs"e.cond

substrate side Wt o wi.t hou ass | ayer 1 n the -

- s$econd s%%‘f‘f%'fé‘ % Z%: abefi' SﬂdWlF%‘a\‘?Pﬁgu&tégF ¥rtaﬁ.§r(1a# t'act s

(7)y t he deddr gihdemy raych(8x wstaaptl gdmatratthefl the pacam;aai s 10197) hand/ or
t he

at "t he f||||n mat er i al al d|n
" preced ng. FE9W; s S'\?\ﬂ%?%l ﬁug?ﬁ‘éagﬁpﬁgd gigﬁgaB‘fi t“ﬁ&ﬁm 1'éoﬂl‘bstal’ ate .
‘side (la).gladd hlayerg IS5 bayehe. ééa:oﬁam%bsesatpl adde Iamn)assarsi ed. - -
deposition (Pl Alg%j "An ke e tronic rmdlg g S _a _sensor. or .
e on | TGS el T, huanCaBrBEb BT bn ERBoRRdRoRt LT AR bl & by
t he procesee)aswlamteﬁbdnaenehef11néheonpaeced|(rzg ahdvnsx a20t> The

el ectronlc niofule as; clalfred in claim?23, which on afirst side. (la). has
one or . sem conduct or .Structures (2) and connection. - -

str.uatoures (3). V\,herel n: the substrate |s coated with 'a vapor- dep05|ted'.
| 22. The process as clalmed 1n one of the precedlng clalms, '
'whereln,the vapor—coatlng of the.first: substrate 81de {la).
with a glass'teyer'(é) comprises plasma ion assisted.
= deposition (PIAD).° . e ' :
| 23. An'e;eotronio_moduleﬁ_in'particular:as_e'seﬁsor'or as'
. an ‘integrated circuit or asian-optoelectronio'componeﬁt).
'produeible by thé process es'olaimed;ih:one of the" |
preceding claims. ' ' ' B
20 ' |
. 24. The electronic module as cleimed' i'n olairtt 23, wh.ich--ozl‘l_
a first side.tla) has one or more, reglons w1th ' '
semicondﬁctor structures (2),. and connectlon structures -
(3), whereln the substrate 1s coated w1th a vapor dep051ted

.25"-glass 1ayer (4) on at least one s1de ',t-'

It25 The electronlc module as clalmed 1n'ciaim'24r:wherein:_
;e plastic layer (5) whloh relnforces the moduleiis,applied
" to the: gless_;ayer (4). ' : R
_.3_0." ' ' ' -. | | | -
26." The electrohio'moduie.as‘olaimed in'one of ¢laims 24

or 25, wherein the substrate is thinned.

27. The electronic:module-as claimed-in'one of claims 24

38 to 26, wherein the substrate is provided with a passivation



25 ',glass' layer (4) on at |east one side. 25. The electronic rmgLLI 5 @52006
claimed in claim24, wherein :a plastic layer (5) which reinforces H )
nodul e i.s...applied "to the glass layer (4.) 26. The el ectronic nodul e as
clained in one.of -clains 24.. or 25, wherein the substrate is thinned.. 27.
The el ectronic nodule as clainmed in one pj clains 24 35 to 26, wherein the
substrate i s prOV|ded mnth a passivation 1.4 JUN 2006 21 . layer (10, 11.)
 on a“second" -S|de .. which i t he opp03| e.side 'on1a first
side (1la) h&Y¥PRg ! §8m &dﬁdl?d‘((?r Secs‘l’?‘ic?if?%s(lg)n ¥ohRctPoRTstRGct ur es. &
©28.'The el gppdsioni gimdioms o aidedkide OOEanh@*lrﬂh@Bsé?ﬁ:.cohdch?),r,:
-wherein' the glass | ayer conprises a mxed layer .ofinorganic and
“organi c cofS¥PERBRES. 256 cﬂ&??ﬂ T oHi UROHEER: as cl-ai medi n- one of clains
24 10 to 28, whi.ch incl udes ' a. rrultllayer gl ass Iayer (4) 30 The - '
el ectronic_nodule.as_clained in: im29, V\/nere : the |ng dual Layers of :
the gl ass ?éyerTﬂﬁvélﬁFFFQFéﬁtmO sﬁ§|Qﬁﬁ9m? F1 . °Fhe” ?%8n|c nndule
as cl ai- nedtbnzmnewﬂtarellal Mhe?dladsls 1Hifkr, (medf@mpsn:mes sabsiratieleyer, .
a second Slg % has' | ine cantacts- %g: re connected to- connécti on
st ruct ur esCbnt PREIRPESE a?lddgrﬁlaa’)lc Rdig Sel ectronic modul e as
clainmed in claln131 mhlch includes a.. ball grld array- (8) at' the line -
ContaCtS 29. The’ electronlc module as clalmed 'in one of clalms 24

10 to 28, whlch 1ncludes a multllayer glass layer (4):

' 30. The electronlc module as claimed in clalm 29 whereln'

_the 1nd1v1dual layers of the glass layer have dlfferent

'comp081tlons
S15 |
31.- The electronlc modulé .as, clalmed in one of clalms 24
~ to .30, whereln the substrate (1), on a second gide (lb),.'
© has llne contacts that are connected to connectlon
_ structures on the flrst s1de (1a) .
.20

32, The electronlc module as clalmed in- clalm 31, whlch

includes_aﬂball grld array (8) at the line contacts



