;eée?{"?xd KIE"E"T'T[ 4 i Y Sem conductor circuit nodul e and nethod for
Jfabricating sem conductor circuit nodul es The present mmmmummuNmmttes to
a sem conductor 5 circuit nodule and a net hod for fabrlg nduct or
circuit nodules. 10 15 20 25 30 35 Sem conductor devices, easgosokor use in

conput er systens or the nenory devices thereof are usually constructed in
nmodul e f or SemAcooxvertbiro rdlr averp modmidul an@ ssenh¢d| Egyrhdsbmicatding gr oups

of conponeggﬁlcg gﬁEk%ra%E%%%lﬁn%oﬁﬁﬁ%'ve el ectrical circuit conponents and

secondly a printed circuit e printed circuit board serves as a
carrier for the circuit devices, provides connection elenments such as

conductor §hacks, ALY | n%véb@ﬂéna cengeeti ond owrdséﬁeceﬁh@b@er Active
el ectrical circuit devices, such as e.g. nenory ps, are individual

packaged cRiLpSUithe fedUdRi ng aGhct ions %ﬁ""eh‘?%al |§‘é€ Wi FﬁpﬁlFﬁélﬁgckage

connect i ongbgt weaAueeBt-act rpads abduheschips to forma type of rewring
(l eadfranme, interposer board). This can be effected by neans of bondi ng

processes or by neans of small solder balls as an interconnect el enent.
Thi s remﬁrségisenma&tas de@@ﬁb&qteebenﬁmmrfuﬂetime¢mmpuaezhbyecémsal | evel

o oonnect gn Lo NEaRPRY | GELLODPriNLed £1 Loyl hoand, Bassiypcebsout
conponent s Such's Y 85V8F6Fs, capaC|tors S essEn y serve for
t he exitler nah comnéuleon obrmhe aBtIV@O@V¢BUL©ndéVICBSmOEYeCtMDdaleCIrCUIt

conponent se@é@n%%??%e‘ﬂa@m&@ r&é{ﬁugioaagr@fdgfe V@%;eﬁgg%&se psesEply. The

use of conventiona packaged activé citcuit ults In
conpar at i vaFyivew @ﬁéﬁﬂvﬁengl?Qtéh@a%hé”ﬂﬁﬂ@%he§§m§9n@ﬁéSnnﬂ@¢es lies

in the ranggecohdaholl @ri®teéd Mhrcuit- bbarfd JUrRe 1 dim@nBRLEERE | Y
board 29 wi th, active and

illustrates the popul ation of a grlnteddflrc%%}
passi ve ciPeaF WS PP 23 CaRF19R diFcuittCcofipbhiBhfs 98VictRh as e. g.
menor y.5chi psovades seairedcyiodn ébéweposesuch as conductor tracks

and brings about a connection toward the outside.

Active electrical circuit devices, such as e.g. memory
chips, are individual, packaged chips. The following
20 functions are realized within the package: connection
between contact pads of the chips to form a type of
rewiring (leadframe, interposer board). This can be
effected by means of bonding processes or by means of
small solder balls as an interconnect element. This
25 rewiring serves as a contact element for the next
architectural 1level - connection to the application
printed circuit board. Passive circuit components such
as e.g. resistors, capacitors, etc. essentially serve
for the external connection of the active <circuit
30 devices.

Electrical circuit components are soldered onto a
circuit board during module assembly. The wuse of
conventionally packaged active circuit devices results
35 in a comparatively 1low component density and the
thickness of the modules lies in the range of about 2

to 3 mm.

G
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5 substrate 30 provided wth a connecting device 28, e.g. solder balls on
sol dering pads, for the purpose of electrical contact-connection to the
"printed circuit board 29. Passive circuit conponents 13, such as e.g.
resistors, capacitors, etc., are |likewse provided on 10 the printed
circuit board 29. Figure 13 shows a customary nultichip nodul e having
active andppassive £i GUigt-a G814 181 98c PaPEE Nt Chbptihtheard 29.

The active circuit_devices or chip 5 12 are nounted on i nterposes
subst r at es°30 ausPREP e pcKFPiteMNFAD RS (HhBRadF Ve 3T BAESEVEI | ed =

adhesi vel yhonded quivig-d® the tler meerhanceakustahidnponendhe1packages
conpri si ng chkps 12 and inter osgs substrate %0 re fixed g.%. bg 20 nmeans
of sol der BHFPs 288 ¥ -t He | @NLBP i BFC28°P&SsiL 2t r LUFPIREVFLes 13 are
sol der 51 optibsthatei Bouiprovdaled 24,thvd ctorreaet ind adgeicene; ef gel ectri cal
connections ch as nduct or, tracks be n ipdividual chips 12 or chips
12 and pas§P eEi?%%f Szé”b|§ﬁéﬁ%§lf§_ é%@%’a @%@tgﬂg?ypgffgﬁﬁ%nggt t hus
has a hi ghelletakithilckoessact-atnheasiodl to dZhe dBriintekle caseudt only

one-si ded placameni, WLEIL eadschea JR AN ckaess of precthan 2 mm

and furthernore results in a l'ow conpone tIlenslty.S|nce primari Py the 30
i nt er posesresabstrase arabaiiRigor etfackatfaveliievasge rrasidaedubhenment .

Therefgye, tht bgiABeAbLEELLOE bBErBrgsent invention to provide a
sem conductor circuit nodule and a nethod for 35 fabricating sem conduct or

circuit nodul es whereby thin nultichip nodules wth a high conponent

density capiferprovi dethows - a3 custoamali yg rud tiifedh ipnveptduoe, haivsngbj ect is

achi eved bg ans of, t he net hod for.fqgricatingzseg%conductor.c%rguit
ggi fh ¥

nodul es as ¥Rt PR BT SEiom T HhH by TRERRES o setft OnRELEbT circui t
nmodul e accotdengtt do@ral R42. TheThetiidea oirewithdekécpsesent chbpention is

based nsi sts septially in _all EQE% e ﬁﬁﬂﬂg?ﬁﬂ; , th ive and
passidgpciégui?ggevﬂ%ggke ei%& p%g%%%.te q%n a par |cdfar?ﬁpu%?¥%% pl ane -
cal | ed waf étibeebinafter 1bechnehedpackagi néeRAd t he naddieierskhhly being

conbi ned i p,gEPFDN] HOCESANEEERE1yand BoARAY! € VBl enghei ngoformede It is
initially technically expedi ent copfigure this 15 new nounting plane in

. {0, !
t he forn1tharBP@9FBa§lgﬁiicahaahféFy)ThiEh%na%?%§a%%§ie$0%55é§§nqo t he
required foriper 1pr aeess o fr thithst fd te t 8chaeckodt xeretald i zagi on
phot olj t hogr aphy, .. .) oS r S |.r ead ist for.the und
Waferg.0 I—b@%@‘g?, %%es%\ﬁtégdea%fgg ?12;5{] §§p2‘hl’a%nt“%§ﬁl hi g’af&;ﬁrasé " nounti ng
pl ane. LarBessievet anjutuitar dayiges nmdce efrieectsolaieratl | i kevd sethe
concei vabl g; .Lnithe enty g nvet4d . an, pr qbl nthgﬁﬁ% i n e 25
introducti%ﬁr#glgolsgé??n éﬁ?tisﬂﬁggpbyﬁgf?tug o?g? e fact t:%I %ﬁpatterned
connect i onel@geFifalappnreatiensg HeRsPSr CUGTRTe tEarkhiRetyeser active

and/ or passhyeveHhgVI tcHigd ces Vi hchaplsaci2 arerb pakBiivay &owastk t he
transfer sugstrate are & plﬁed to the 30 patterned c nn@&éion | ayer [sic]
and tHe ciFtare bRvi P c BT EAT DY oRE TARGERE Syt Meandast & filler

at | east betgkendtld cthtcktesleviofesat Wieastpodl t-hed2 ransg3 edinsuttsd rate i s
renoved an ectgical,.co ggg&ggdd ig@gﬁé tQﬁY§§4e i
contact-co%%%%tf%% %%lgf ?ﬁe contacﬁaareas %#’thejblrcgkﬁﬁgevF8e§’are
appl i ed. module thickness of more than 2 mm, and furthermore
results in a low component density since primarily the
30 interposer substrate and conductor tracks have a large

area requirement.

Therefore, it 1s an object of the present invention to
provide a semiconductor circuit module and a method for
35 fabricating semiconductor circuit modules whereby thin
multichip modules with a high component density can be

provided.



On* account of m ninmal gaps between the electrical circuit devices, a
.. smal l est possible area is taken up, - 4 and the conponent density is

t hus maxi mi zed. Furthernore, it is possible in this way to produce
ultrathin nmodules, e.g. with 100 umor, |l ess, on account of the use of
unpackaged active circuit devices, whith 5 have a m ni num of vol une, wei ght

and el ectrheal,qongeaty g p! anGsy: FhACCLRNQr Lraaunectd opchi Besqoggur on the
nodul es, parasitic’effects such as e.qg. e capaacitive coupling 10 of an
undesi r abl meshgnalofonttdrea cwiiaxd i ofe¥ | nkabxieat bug t sepécopalictowhi ch

results inca.gaed plagikical RYJArFRACEn MIaGYer  aAd b ROSALDLE to

di spense with a soldering process for fabricating the sem conductor circuit
nodul e. 15tVﬁaﬁeW§CEB§§FgPé g4 rguf b PREM LEdRERCAEE NTs t8 Sd-add 1 col d and
green pyocessing or working of the sem conductor circuit nodule in the
fabrication process, which is based on a fupctionally tested éo
seni conductBF diédfée PRnotRiGBodtBfe)PrEEet afgﬁeﬂﬁggpblésfo aggdul es to
be stackedcoAdyantageeeatdavelyopmentld ark imgpduMenemsonént e bespecti ve
subject matter_ of the inventiaon are.found in 25 the subclains, .In
accordanceaﬁﬁfﬂeoﬁg pPSF&%W@dC é%%ﬁgp %ﬁic%fﬁiéﬁﬁﬁgié%?@@ﬁﬁ?%di8napplied
at | east omepaztpautlasf mduwntelrertplamd cowaddeidorwalman ceerédsnaftesul t, the
30 el ogf ri cal ¢FENBeEkhatndeunee drs HRENAW CAldomprotsetad Lonmyggerna
i nfluences. I n accordance’wth a furthercﬁreferre evel dpnent, "a
connect i nglldev¢eEMPR MERGIRT iSTaRTyi o@ichof cBPEPEE byaBsrt heeprdt ecti on
device. Infgegefgdance with a further preferred devel opnent, the patterned
connection layer is applied in a printing process. - 5 1n accordance
with a further preferred devel opnment, the circuit devices are arranged on
the patterpedigsotingetibnyl agehnikalleyh expaay eritattd heoref aplré cethid cont act
areaSJE{ the circuit. devifes ar.e qﬂ%algcated n_t he patterned, connection

: r

| ayer n A€ol PANEE G TS urfher P Perr & d%vgﬁﬁ&%aﬁﬁ ?h%l%%%nection
| ayer is neafenredTuhsi lemdlbbest heagiecuiacddsslevicestiaverdmeiregppl i ed.

further process steps of thin-film technology
(metallization, photolithography,..), whose apparatuses
already exist for the round wafers. However, the method
20 is not dependent on this form as a mounting plane.
Larger rectangular areas are more effective and

likewise conceivable.

In the present invention, the problem mentioned in the
25 introduction is solved in particular by virtue of the
fact that a patterned connection layer is applied to a
transfer substrate, to which 1layer active and/or
passive circuit devices with contact areas pointing
toward the transfer substrate are applied to the
30 patterned connection layer [sic] and the «circuit
devices are connected to one another by means of a
filler at least between the circuit devices, whereupon
the transfer substrate 1is removed and electrical
connection devices for the selective contact-connection
35 of the <contact areas of the circuit devices are

applied.

On account of minimal gaps between the electrical
circuit devices, a smallest possible area is taken up,



I " accordance with a further preferred devel opnent, during and/or after the
. mechani cal connection of the circuit devices to one another, an

"encapsul ation of the 15 circuit devices is applied. In accordance with a
further preferred devel opnment, the qupration of the filler and/or of the
encapsul ation is effected in a printing, nolding (plastic 20

i njection-noldin or castin roc , acegrd W t . er
preferred 889elog#§nt,c?ﬂgoP?PPer gnéf%#QQheggnpggggfati@ﬁgﬁégé%?éd in a
curing pro€essheefore,t hett riensbessibidst r dne this enmsed to25pkadaceor dance
with a furthelaphehered 148y elopenln N RLAFIdd CAls £0NgRChLARuEYer 1S
provided in at least one conduct’ive |ayer and has conductor tracks in the x
direction afidtde cuiriuet ornprakrIefnacheve GirestiitordB0iGREn HA1FRAL er posed
i nsul atd ngnhgyer A0i erh dadiv! thf ayepedmeat UkRighhi Charid € énecgBehcsase
connected to one another selectively by nmeans of vias. In accordance with a
further prEPBRPESLIABVRILBPRENt, a 35 plurality of sem conductor circuit
nodul es are fabricated in a parallel process at wafer |evel, which nodul es
are separated into sem conductor circuit mdul e strips,or indiyidua
seniconduc%bpcgir%ﬁ?fgztﬁﬁﬂQﬁfﬁﬁf”é 5&5§§bugﬁfuﬁfoegss§§? pmoguye%’ In

accor dancepairtbhiaituetffectsr efustr ezls devgl ophrentcapate. ttiormectupbipy ane
conpri-ses di_g| | C. i ak h a po Xy iresin, - adhesi ve,
1T o oBE5 By s G IR | BgRdE] oo SOLUHRLCE TR SRS D

devel opneneytt Heo f PRI eamagldnpr WBésha IRfiitldghddibt iavegoedr ablecthmierial such
as a pol yngérfagﬂasﬁbée fbrébleeonat Uk | poasenrdanee didderisd Wi ber
preferred devel opnent, the encapsul afion, conprises the sane material as the
filler or BhéFidqrdmohaRraeRfti SR3l HRPEFIt Y 1he| mertermdnesenith a
further pregieened dedelepnent, the protection device has a passivation

| ayer de of a non-conductive material such as a polyner. |In accordance
with &¥urther preferred devel opnent, the 20 sem conductor circuit nodul e
has at | ea®habnéscpodsdbilee grassafferthem ateahtage disde tsotdel batapsul at ed
rear side, me of | p further sepi uct Ci it nodul e
can be conﬁ§¥_ed%ﬂ?% péﬁ?#%ﬁla?ﬁ%@gﬁggﬁ ofgg coﬁgﬁggﬁge a§£e5ﬂ9%¥ 25 In
accor dancesehifondfgkeher ¢redwkly ed "@sldlcopneht, e colect¢algiefevi ce has

an edge cOppgeL9s, or waoLAEr i 8y padeqdpr ow ded wWiidrtsar paldsstadd In
accordance with a further preferred develo nt, the sem’™conductor circuit

modul &hasSEMt6PRAVERPEKNELEIEF | E5ROYTharf in partitdl &#13P t ot al
t hi ckness pbseboué £00 mtriuBés Abo elsbost aepeédof drawi ngs and is description
below. the invention is illustrated in the explained in nore detail in the

Advantageous developments and improvements of the
respective subject matter of the invention are found in

25 the subclaims.

In accordance with one preferred development, a
protection device is applied at least over a part of
the electrical connection device. As a result, the
30 electrical connection device is mechanically protected

from external influences.

In accordance with a further preferred development, a
connecting device is provided in regions not covered by

35 the protection device.

In accordance with a further preferred development, the
patterned connection layer 1is applied in a printing

process.



In"the figures: Figures A, B show the diagrammatic illustration of a
_detail froman arrangenent after a first nethod step in accordance with an
5 enbodi nent of the present invention, Figure |Aillustrating a cross
section and Figure 1B illustrating a pf an view, Figures 2A, B show the
diagrammatic illustration of a 10 detail from an arrangenent after a
further nethod step in accordance wth an enbodi nent of the present
invention, Figure 2A illustrating a cross section and Figure 2B

il lustrati By acppadapcewwith p fdden P ioed ke e hopaanht i Ehe

illustratignrefiia degjddicdsomane ar rangenp abher anturtpgttaehbad step in
accordance wth an enbodi nent, of thg present inventi igure. 3B
rd

n, 20 Fi
i || ustrati fEPPREEAPRant@YRPt ih S8EHr dAnP¥ni TR gﬁgﬁ 3R Q?ng‘caldi rectly
succeed ngcorthetd steps bifgthe 4ishoMs tdesideagraraaiott idtasédadbhon of a
25 detail £r0n1agFarraggenen case of the nethod step of renoval of
i

t in_th
the transf&PesBB5FFARE 'ﬁ°8888ka89cgaxffh an enbodi ment of the present
invention; 30 Figure 5 shows a diagrammatic illustration of a detail from

an arrangef}?”%\CBEESEPéef Hﬁggerﬁi TRLied tpe;%f'sér;kox%%fﬁ{eé’%‘g%ﬁ{‘éﬁ@ apy, gmbodi ment

of the present rnvention;  Fi gures 6A, _ ammati ¢
i |1 ustratioenoéchidet diayefr org anohr cawgehemtiaf t eftarf dmeheeineghod step in

accor danceg¥d f BeanngPbodbgrNLppL 1 £AE present invention, Figure 6A
illustrating a cross section g _and Figure 6B illustrating a

| ongi tudi nal section (turned 90); Figure 7 shows the diagrammatic
illustration ofceodied wi far €luehdat i pige foresodigpalophedithe present

i nvention; Figures 8 B, show.the diagranmatic illustratiqn gf an

ar rangerren‘ﬁlmfg?gelaﬁléﬁ?ﬁ i ﬂgt‘aﬁ T een’%aﬁgr@ﬁ{gggf %Wep%s%rht thvElti on,

Fi gure 8A ¢itwositatienfjcasptanouneewanokhgur e adB arldapstulattinn cofridss section

and thurec§é?&#{u3%ﬁfééggi§ %ﬁégiéaginal section of the arrangenent; 15
show T he di agra

Fi gur €S 9A IC 1llustration of an arrangenent in
accordance with an enbodi nent of the present invention in |ongitudinal

section, HQurecfdance with a further preferred development, the
application of the filler and/or of the encapsulation
is effected in a printing, molding (plastic

20 injection-molding) or casting process.

In accordance with a further preferred development, the
filler and/or the encapsulation is cured in a curing
process before the transfer substrate is removed.
25
In accordance with a further preferred development, the
electrical connection layer is provided in at least one
conductive layer and has conductor tracks in the x
direction and/or conductor tracks in the y direction
30 with an interposed insulating layer given a
multilayered nature, which are in each case connected
to one another selectively by means of vias.

In accordance with a further preferred development, a
35 plurality of semiconductor circuit modules are
fabricated in a parallel process at wafer level, which
modules are separated into semiconductor circuit module
strips or individual semiconductor circuit modules in a

subsequent process step.



20" il lustrating an individual nodule and Figure 9B illustrating two nodul es

. that are contact-connected to one another; Figures 10A, B show the

diagrammatic illustration of an 25 arrangenent in accordance with an

enbodi nent of the present invention,-Rygure 10A illustrating a plan view
and Figure 10B illustrating a |ongitudinal section; 30 Figures 11A, B show
the diagrammatic illustration of an arrangenent in accordance with a
further enbodi nent of the,preseq% i.nvention Fi% rg 11 iIIustra&ing a plan
view and 350FRGHOE GBI Widdt Bt W e JRit £ %Ak gl SUBLPBRENEr g8 12 shows
a di agrammabhgeictlivat rplamy tompeligesdat | ddedectst emmat e TaANgSNRAL ; _9
_ Figure 13 shows the diagrammtic jllustration of a customary nultichip
arrangerrenf“‘,s afd ?Olgiyé“frrés 4K* B s"lréogveilhd f ?%)%%?%‘é?am %%S‘f‘ﬁgn¥ab|9ircati on
processs f opoélusiidet.i ng an enbodi nrent of the present invention, Figure 14A
.illustrating a conventional fabrication nethod and Figure 14B illustrating
a 10 fabrication nethod in accordance with an enbodi nent of the present

i nvent i on. Innackerdaggeeyi thdentiwdihaefryraditierey ndevel deseghat hedent i cal

or functiopahhy,i deBhbeakesonst i hygDEoRAREEivdD FLAHABIEA hhkusthates a
transfer substrate 10 made, of %Iass, metal or a pol yner, to which a

. g. gl & Tet
pat t er ned aPéheéﬁrPcpegﬁﬁé6?iSghﬁﬁé & 9 B41laFPPfed in a printing process.
The dig ectric connection plane 11, which, at 20 this point in tine, has

0Lyl (SRR SHCESANSL St S oo S I8 B BOLYIT o

transfer sabstpatiéat@on thmpsisppl ithe tsheeetmatenirdi vasluahe c6hhketi on ar eas

11 of the_ggngﬁgtkg@Egkaﬁgs1;dhgt?ogégn8¥55§%F&E§_transfer substrat e being
ar n Figtre ,

enbodi ed i n réctangu ashron: oth active and passive
circuit devices 30 12, 13 are applied to the transfer substrate 10 and the

patterned egnpeebiaanpkanethla TR tHIC Wiie (IS LE I e L dghéh €, apRéied to
t he connection plane in akPredeternlned position in such a way that the

contact arB&8T§SL10R3 d§GRC] hBag| edt PASELVASAOAct 12BRRedtdh &F 33 the
circuit dendogesorductBvpomaternalheudhr est bopodimkhe transfer substrate and
fall on gaps or cutouts in the patterned connection plane 11. The active
circuit devices 12 conprise functionally checked sem conductor devi ces,
such as e.In aegorganodulkésh whifelrtéiees preferred development, the

20 semiconductor circuit module has at least one
conductive ©passage from the front side to the
encapsulated rear side, by means of which passage a
further semiconductor circuit module can be connected,
in particular by means of a conductive adhesive.

25
In accordance with a further preferred development, the
connecting device has an edge connector or soldering

pads provided with solder balls.

300 In accordance with a further preferred development, the
semiconductor circuit module has a total thickness of
less than 200 pm, in particular a total thickness of
about 100 pm.

35 An embodiment of the invention is illustrated in the
drawings and 1s explained in more detail in the

description below.

In the figures:



- 10 arranged exactly like the passive circuit devices 13 (resistors,

. capacitors, ...) e.g. in a die-bonding or pick and place process onto the

uncured adhesive 11 on the transfer substrate 10. 5 The geonetry, i.e. the
assignment of the individual circuit_devices to one another, is defined in

this method step. The conponents 12, 13 are arranged as near as possible to
one another in order to take up a 10 snall est possible area. The dielectric
connection layer 11 is then cured e.g. thermally or by neans of UV

radi ati on, FibsreBy JAxibhgshee posi tdrgmamidel ¢i iddiustgadiioas aD a13 with

respect to one another. 1g.ELGur & 2R Shows Ahe;dhaHt Vieve pf sargegpection
pl ane 11 provided with circuit devices 12, 13 on the transfer substrate 10.

In Figure 3A, the gaps bePREBRY heSt®Mi cARducR DFOLRRES | ceE ™Y afB the
passives circuit devices 13mph8ifnehkedof t ke figdteserdd. Theehthibgy 14 e.g.
made of a polyner, an adhesive, Z@%ic ne gr %he like is prefergblx applied
or introduced in a printihg98FSc iﬁg Br&E8SE End? t rd?SSur 88T 28"Fi gure 3B
illustrates an arrangenentndnFagaeedabceélwshriitguge a3aliam whieshz an
encapsul ation 15 is provided over the circuit devices 12, 13 and the gaps

between the circuit devices 12, 13, said gaps'be[ng provided with 30 filler
14. This r EagusedeZBncBpsahavi dimel Hirgramuatelc béletissasdonn atheasane step

as thed ntroduction of thgeg%&herfygﬁirbﬁhea§§gﬁggﬁggg33é¥%g§e or
chanbe#%, but may al so be effected afterward if the filler 14 1s also

i ntended to have additi onBPLpPBEemts dRWnPERPark) n8ECIZIFNGE dedtRor t he

encapsul ation 15. Figure 4nildnpsidiaiedt tde £RBOYHes@int henvéROSELS

substrate 10 fromthe curgd conpasjte. conprising patterned conpection plane
11, active circuit 1 Figigeed 151 158EEREANE rLuFEOdeyi TRST AR gaps
bet ween the circuit devicasdlRighBe 2Bi dlgapsrbheing protbdediwwt:h filler

14, a t he encapsul ation 15. As a result, the contact areas 12', 13" of
the citcuit devices 5 12, 13 becone accessible again. In Figure 5 the
conposi te Fhgacesdr dAncB wehowFitduer eddagmamraii cedlhiishraniehecty i zal

connection device 16 in agpr9¢ess sslgP- e gheghhbmahtcongcd,d on, device 16

10 conprises, for exanple, patterned, sputtered-on or electrochemcally
pl ated copper, nickel or EBFHhEBnd%%¥ﬁ¥;t?5€RS5“hiéﬁ°8F€a§EGIi%ﬁﬁ%etmeen

i ndividual chips 12, chipgnl2mdadip@sti UEf CthéUipre@@WitCetndsh@leh or in a

manner, connected to a conpecting:ﬂngjg 1%. %5 The Eatterned conduct or

track€%6 run between t he® tORFEct tar dadUF3Tatidg oLRF FHF FITR Ned

di el ectric connection | ayen ldccdidamtectwitdal Flogmrect BAn dfveee 46 i s

preferably a 20 double-Ia¥§£ggtiyn§u§¥g&§gh§@%Qtﬁogigkggtric | ayer between
t 1ve

two patterned conductive Tayers, e conduc ayers, bne for connections
or conductor tracks in the x direction, one for connections or conductor

tracks in fhguyedirecti onghdRsNgheNdehgehiing@hiccantiaGicration of a
25 detail from an arrangement in the case

of the method step of removal of the

transfer substrate in accordance with an

embodiment of the present invention;

30 Figure 5 shows a diagrammatic‘ illustration of a
detail from an arrangement after a
further method step in accordance with
an embodiment of the present invention;

35 Figures 6A, B show the diagrammatic illustration of a
detail from an arrangement after a
further method step in accordance with
an embodiment of the present invention,

Figure 6A 1illustrating a cross section



25 sel ectively by neans of vias in the dielectric |ayer, e.g. nade of
pol yi m de. Depending on the conplexity of the nodule, it is necessary to
"formone or nore electrical connection devices 16 in different planes for
the selective electrical connection of, the 30 conponents 12, 13 to one
anot her. Figure 6A shows the arrangenent according to the invention in

accordance wzth Figure 5, byt w assivation | r th
FAIRRe b Sbct | o oy et ¥ over =

el ectrical connection 35 8&Vice he protection over the front
si de of the nodul es, whi chongiapghined sechiphat(tiurnedndli’ses a pol yner e.g.
in a printing process, covers the entire front side of the sem conductor
circuit nodule 31 with the exception of a connecting device 19 or
connect i ngFigure27 cont acsbowEl thst Cdeed amatiigurid BB t13iee 88 dhows t he

arrangeyrent in accordancepyhhh KRiQur£5,6Ae 1081 dB0E nkN L1 08RLSQCHERR, T at her
in a |longitudinal section (turned through 5 Figure 7 illustrates a

1 90) . |
plurality of semiconductof cFP@uPFeﬁSBEIéng?%Fb§n18 in a plan view which
serves to illustrate rewiring devices 20 in the x direction .and rew ring

device 21 in the y directi t of the 10 el ectri cal tion d
16, Fi gur e SRUSROvE . SumiComdiet bPoc Creqie Rodare S A Wi fhree

different sections 22, 23an24.afhengeménbn 2Poreprebenidahipgssi aat ed,
cover nodule with a 15 j Lon yer .17, i as; itted in

t he rgg%on 23. Essentiallgaﬁﬁgxgﬁbg skge ﬁgl sé%géégpen%gggﬁﬁ?gﬁip can be
seen in the section 24, sFhgerf@er 8Anoidllastriac¢dndcomediam |Ejyev, 16 or

di el ectric connection plapesdlei pPRhhgdrrd0: ALY €cPBsisl | sstfpbes the
| ongi tudi nal section of a s%nlconductor menory nodul e 31 provided with a

conductive via 25, i.e. a2pfat edFEAPE8gh h8Ce fr drhiUiE F3'69 si de2 of the

modul e to the rear side ofohfetd§inedukectBoahod phat edrhhgenghthol e 25
enables, for exanple, the electrical linking to a second sem conduct or

ci rcui¥® nodul e 31 by neans of an electrically conductive adhesive 26. The
mechani cal Ftgunest bAN Bet sken the thimgzenmmaandudtldustimatuiicdn 30f naxdul es 31

is preferably effected by%ggggg?ﬁgngn eigctr;§a.£gégg écggggﬁgiwﬁiadhesive

27 in each case between the rear-Side encapsu rons ] . '
sem conduct or circuit noderegdimenSudf atheumnesardckadvapdaoa conpri sing

two sem conduct or circuitlgpgy£§§i33135 egabkesnt he caonmppnent degigity to be
increased further. Figures_10A and B.serve to jlJustrate a connecting

devi c€019 in the form of hltwphEREiAg siti piRfiviedhe BHAERt ¥1d - 13
Figure 9B illustrating two modules that

are contact-connected to one another;

Figures 10A, B show the diagrammatic illustration of an
25 arrangement in accordance with an
embodiment of the present invention,
Figure 10A illustrating a plan view and
Figure 10B illustrating a 1longitudinal
section;
30
Figures 11A, B show the diagrammatic illustration of an
arrangement in accordance with a further
embodiment of the present invention,
Figure 11A illustrating a plan view and
35 Figure 11B illustrating a longitudinal

section;

Figure 12 shows a diagrammatic illustration for
elucidating a customary arrangement;



Fi gure 11A shows a sem conductor circuit nodule strip 18 wth an
alternative connecting device 28 with respect to Figure 10. The sol der
"balls 28 applied to 5 sol dering pads represent an optimum of space savi ng
inthe x or y direction, but increase 4 he nodul e thickness. This results in
a mniml area requirenment essentially corresponding to the area of the
active and passive circuit devices 12, 13. 10 A connecting device 19 by

means of cannecti contacts in niof n_.be

pr oduced |ﬁ13u§PnEge nmann8rCrR F&? %gf:qh €%§%|820nneCtlon
device 16 or the remnringcdetbmargomuZtlchlpSamhenb@wemtapgkxbd | ast has a
hard contact surface, for exanple made of gold. If such an edge connector
is arranged outside the area taken up by the active and passive circuit
devi cess 12Fi¢g8rien aAAenBapbawataedfdewt idmgnamenofhithg nErbaseatifng size of

the modul e 20 constructio roE%ggreoll:fiéllddltaeatt&a%gesra SROYEIYhERPAb £ Pr OCess
sequence in the fabricati a sem conductor c¢ircuit_nodul e. The actual

wafer fabrication is fol | 6d dPFEEENy bylDBeRh&Ohaf er FL8YEShef b#8 chi ps

separated individually fromtberuaiag aerecbaueadlehlaristféi@rgta@a@:kagl ng) .
Thi s packaged component has

o .be checked agai pect 0
functioning before it canmﬁehagedaP Ff%ﬁ g ﬂ%%ule iBﬁEF?Echon @with
furtharp active and passi véaBOieckattuht méehlodesi.mraca:cpfdamcﬂﬂ witlcuat board
(second | evel packagi ng) ne u in e rovi de |nfornation
about the functionality o?é?ﬁglggnichducg Pr8E§§ nggn% 735 I'n contrast
thereto, Figure 14B illustrates a diagrammatic process sequence in

accordanceryi yﬂe e g iggw%e%luaq p;@@@f%nwve@,iniows "!ﬁ’é&%ﬁﬂ@r waf er

fabrication urin npr éhensi ve test, a“sem conductOr device that
has been pbdeRtiea} essfenctionailyakgdenticadscapshdquestbeatsctional , in
a further step, this tested sem conductor wafer nodule is processed further
[sic]. This, is foll Sﬁgé npdul e formati on, ugpich has, been described in

det ai | mntﬁlg%i%reﬁcé rEF§ir 8s LEANSE CEB S UDSHEAL S uch & FodIA®E | i kewi se
passes threfigylasmdumethestor Thi spploness staﬂu@irl’n(ieh sabassettt @mddow edge
of a good, | tested sem onducﬁor cﬁa g wq dod di e) 10 Wth this
technology, %ﬁ??tfh?ncﬂﬁaﬁ? 1RA1 Br8"€a é f 858 edjhtlﬁﬁﬁQ§%ﬂg Vi as can
be integratescesso The eledpsilrdd o:mrambtamreliebame cal, conmiexdt,i &t fromt he
front ,gi de.fpst 81ﬁ€aan5‘t‘1ﬁe9f Hal %‘-et R 15&%@“ Séé‘i?dlﬁh?ehs 2RSS Pl &y, 5Thi s

Iloms these warers to be stacke orma three- dinensiona nodule | f
t he seni coMek ofagkyi c69MBErisRiSpE -ghd HaBILVBEE} r 8hi CPO&Y &aSidre made

very thin,antadiseppPss) b £11c0rehbeve ﬁbgyiﬁige pli ant nodul es which can be
adapted to a housing shape in a sinple manner. 20 Al though the present

i nvention has been described above on the basis of preferred exenplary
enbodi mentBigute i sihiotshaed ritdied timrefer kRutbsatdtey cah belttodified in

e r bniths
cent cORduCTRL T i T Al e ihY BpEh GETRPEPLPRTRERRTRR. | Y

systems appemesthion tlang n-¥i|mtechnalegy isleshvi gded trraelﬂﬂ'mgul ar

waf er 30 coifd e ad | En @I &b SLePOSS | Bé 8t aidph £y CARsEoHOT ked on machi nes
used for flat screen displays or printed circuit boards. Further materials

for the electrical/nmechanical connection or linking of the active/passive
circuit demi CESghoeORd,ansytrer astevad andkeyasei voneeirvabke.ddvareayver, the

nvenghon 5 nof Lestiiel ottt PReapRLEgRLLOn BRPhRL! L Sh R oned.
patterned connection plane 11. The circuit devices 12,
13 are applied to the <connection plane in a
predetermined position in such a way that the contact
areas 12’, 13" for the electrical contact-connection of
35 the circuit devices 12, 13 point in the direction of
the transfer substrate and fall on gaps or cutouts in
the patterned connection plane 1l. The active circuit
devices 12 comprise functionally checked semiconductor

devices, such as e.g. memory modules, which are



Li st of reference synbols -15 10 Transfer substrate 11 Dielectric
.connection pl ane,
(known good die) 12.' Contact area of the tested sem conductor device 13
Passive circuit device, e.g. capacitot01l3' Contact area of the passive
circuit device 14 Filler, e.g. made of pol yner, adhesive, silicone 15
Rear - si de ereapgedatéxactky glikedetlnd palspiwe, aithesivedesildennéd3le

El ectri cal

connect

e. g, made of epoxy resin 12 Tested sem conductor device

i on device x!y. iQFCBE%Qb tb§ide

.g. in the r
passi vat i ohFF5y8 °f§’Se%?%%%%E§¥%f Cgrcgrg' dul & strlpslﬁgﬁﬁgﬂnecting
devi ce, e. gickommel tdlrge @ut@ntss 20n Rewkhengngaviede adhepiver theor

ﬁgrgg%gé%EQEQuﬁgtgégE?wb[ing device, e.g. inthe y direction

di rection

D

Wi th respec
Modul e Section w thout passivation or covering 24 Section with visible

enbedded chip S(%Q&M@éﬁ, 25 @ndugbi Ves¥yignméng. J¥ aked-t bhavghabele from

the front side

0 the Tear side of the chi 26, El ectrical conne

C
made of coR#GEHLVe RMESEYe B RMBEhaRRRERSFonnktt i9GT1EY. 1RadERof

assiva covered nodul e with passivation | ayer 23

tion, e.g.

non- conduchi¥BoadBespveTh8 Compecicnte devi A8 s ammdtipsd bakl seon

sol dering
activel/ pas
10

15

20

25

30

35
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smallest possible area. The dielectric connection layer

1

1 is then cured e.g. thermally or by means of UV

radiation, thereby fixing the position of the circuit
devices 12, 13 with respect to one another.

Figure 2B shows the plan view of a connection plane 11

provided with circuit devices 12, 13 on the transfer

substrate 10.

I

n Figure 3A, the gaps between the semiconductor

devices

12 and the passive circuit devices 13 are

filled with a filler 14. The filler 14 e.g. made of a

polymer, an adhesive, silicone or the 1like is
preferably applied or introduced in a printing or

casting process and then cured.

Figure 3B illustrates an arrangement in accordance with
Figure 3A in which an encapsulation 15 is provided over
the circuit devices 12, 13 and the gaps between the
circuit devices 12, 13, said gaps being provided with
filler 14. This rear-side encapsulation 15 may either
be effected in the same step as the introduction of the
filler 14 (in the same process device or chamber), but
may also be effected afterward if the filler 14 is also
intended to have additional properties which are not

provided for the encapsulation 15.

Figure 4 illustrates the removal of the transfer
substrate 10 from the cured composite comprising

patterned connection plane 11, active circuit



dl " Thi ckness of the circuit board, e.g. 800 umto 1200 um _ -16 d2

. Thi ckness of the connected interposer substrate, e.g. 400 ~mto 1000 um d3
Thi ckness of the connected chip, e.g. greater than 300 um - 17 Patent

clainms: 1. Method for fabricating semigorductor circuit nodules (31) having

the follow ng steps: 5 application of a patterned connection |ayer (11) to

a transfer gewhskrsatle,( 10assappl iciaddwit otleadtiese T3f cydpsiebietesenl?)

and/ or 10 ssive circuit devic (13) with co t ; - ")

poi nting t &Rar Y aﬁ?f’é?eguebi?t’r a?é’(l%{acfoa%ﬁg pbg%ﬁginéé%g&gééct i on

| ayer (1) witanrfedtliean 1of, tdred ctheukhcdpeiudesiph2,151.3)As oaomestitanot her by
means of a_fill a st, bet t Ci-k.cUi t, . l:¢ces 3);
renoval oftgﬁe Eéaéééér %ﬂ%%?ra%% KY@%? a2§528%§ppF%ggpﬁgn g%%gFg%trica
connect$ onldevilebetBr Rocessibde ¥gaddnt act - connecti on of the contact
areas (12', 13') of the circuit devices (12, 13) to one another. 25 2.

Met hod according to CQaim1l, characterized in that a protection device (17)
i s appliedlat Fligade crerthe paPhPesitfelBl 86CrrEANCohedt | HhIWESi e (16).

30 3. Methed 10 Wit HO @h e Receharatt ebhaedtion tdwtide coangating
device (19, 2 (23) not covered tection

device (19 2oL, brofided ki oorene. (23) nol coners br.ihe pigt
10 comprises, for example, patterned, sputtered-on or
electrochemically plated copper, nickel or gold
conductor tracks which are applied between individual
chips 12, <chips 12 and passive circuit devices 13
and/or in a manner connected to a connecting device 19.
15 The patterned conductor tracks 16 run between the
contact areas 12', 13’ over the patterned dielectric

connection layer 11.

The electrical connection device 16 1is preferably a
20 double-layered 1line system with a dielectric layer
between two patterned conductive layers, the conductive
layers, one for connections or conductor tracks in the
X direction, one for connections or conductor tracks in
the VY direction, being in electrical contact
25 selectively by means of vias in the dielectric layer,
e.g. made of polyimide. Depending on the complexity of
the module, it 1is necessary to form one or more
electrical connection devices 16 in different planes
for the selective electrical <connection of the
30 components 12, 13 to one another.

Figure ©6A shows the arrangement according to the
invention 1in accordance with Figure 5, but with a
passivation layer 17 over the electrical connection
35 device 16. The protection device 17 over the front side
of the modules, which is applied such that it comprises
a polymer e.g. in a printing process, covers the entire
front side of the semiconductor circuit module 31 with

the exception of a connecting device 19 or connecting



in that the patterned connection layer (11) is applied in a printing
process. - 18 5. Method according to one of the preceding clains,
characterized in that the circuit devices (12, 13) are arranged on the
patterned connection |ayer in such a yay_that the 5 electrical contact
areas (12', 13') of the circuit devices (12, 13) are not |ocated on the

patterned coppgetison shaver by 16 AR @rcarding ter08goRE the

preceding claims, 10 characterized in that the connection layer (11) is not
cured unti PrEPREEMERE cift caFEcgdanees With FagurgyébeeRubippgtetedin7. Met hod

accordi ng t@og8e sekttibe, Pracedind relai mBngiltushnci &t zed i(Bukhal, during
Rani cal connection of the circuit devices (12, 13) to

and/or after the ng@
one anot heFNT8HI8nEAp2ul ation (15) of the circuit devices (12, 13) is
applied on the side renote fromthe contact areas 20 (12', 13'). 8. Method

according to one of, the,preceding clai haracterized in that the
applicatio lgFthegfiHﬁ&PS?ff%egnderéghﬁé?% e éﬁéap%%?éf?gaufigf i's
ef fected i oiacpitnmodgler staspisndBpriocesplad Whivhothiadtoseingst boone of

the precedwgu%&g%@, r%hvﬁrrg (Eraget-89 b ti'f‘xattﬁ%e f'dﬂzee{]céjo@ .5‘?8” or the
encapsul ation r's cured I'n a curing process before t e transter
substrate £eW}risgraleiiae 2AD. iRetihed Bcddrgicigono amepartt i pekeedi ng

cl ai meyg 35c.¢haractali 28AnkRtt BAat gkbecel egtrical connection layer (16) is

provided in at | east one conductive |ayer (20, 21) and has conductor tracks
(20) in the x direction and/or conductor tracks (21) in the y direction
with an  riQurénBar pased ansemdicongulcayer odineeiita modudlid ayergd nat ure,

Vias (25, MeR PR R s 828R "8t e pr Bhedily TSR
characteri22d repthaenbspl ar gpasyioitedm cordencedr rnodelét wbdnl es (31) are
! ﬁ”}gﬁz gggsg?ﬁvgeﬁsh' oad:0ce5S. WHGD MUl SS.Ar &riqRAAt 89 1ho module
region 23. Essentially the chip side walls of the
embedded chip can be seen in the section 24, since here
no electrical connection layer 16 or dielectric
connection plane 11 is applied.
20
Figure 9A illustrates the longitudinal section of a
semiconductor memory module 31 provided with a
conductive via 25, i.e. a plated-through hole from the
front side of the module to the rear side of the
25 module. Such a plated-through hole 25 enables, for
example, the electrical linking to a second
semiconductor circuit module 31 by means of an
electrically conductive adhesive 26. The mechanical
connection between the two semiconductor <circuit
30 modules 31 1is preferably effected by means of an
electrically non-conductive adhesive 27 in each case
between the rear-side encapsulations 15 of the
semiconductor circuit modules 31. Such a doubly stacked
module comprising two semiconductor circuit modules 31

35 enables the component density to be increased further.

Figures 10A and B .serve to illustrate a connecting
device 19 in the form of a connecting strip or an edge

connector.



10" i ndi vi dual sem conductor circuit nmodules (31) in a subsequent process

. Step. 12. Sem conductor circuit nodule (31) having: 15 a patterned
"connection layer (11); active circuit devices (12) and/or passive circuit
devices (13) with contact areas (12', 13") pointing in the direction of the
connection layer (11) on the 20 patfeﬂﬁed connection layer (11)i a filler
(14) at |east between the individual circuit devices (12, 13) for the
connection of the circuit devices (12, 13) to one another; and 25 30 35 an
el ectri cal regurect i IR deghees( 16 fseemibendatecti veicomiict - modnéet i on of

the contact_areas,(12' ., 13') the circui l.ces A3}t 0. 0ne

anot her. 1§Fr§8n§§oﬁd&|}@t ot" c?f’tbﬁf?a%‘éﬁl goé8%§¥ ﬁﬁg C{etj)‘%(ﬁeai éh’ilg 15,1%
charact eri zedpentt hat Fhegusenifondilst osotdecuibalnodul® (@BPliwd 8o

pr ot ectd on ' 1 t r - rd onpection
devi ce §( 16?Sf¥ﬁﬁgémpgg%duﬂce or Scel%\rltgualuifl ﬁgg%ﬁngﬁlaggr |a‘r%1§ett%§%{%§m9§3, ’
characterited x 29 iH tWéiredidoseni donductiorreasgui tthodunedpde) has a

connecti nge dexkREs619TrA®) FOsELOs 0D (23hiA%hatOUYRd PyqhiBepEREECti ON
device (17). 5 15._ Sem conductor circuit nodule according'to Clains 12 to

14, charac@%??%%ﬂaiﬁytﬁﬁFr?ﬁEOQQﬂPQet@iF@@i@r@@vﬁﬁé§jﬁiz§c%hv% and

sem conduchossdedi eesc(i) dehatebBave, alipeady been 10 positively tested in
respe % of functioning. 16. Sem conductor circuit nodule according to

cd ai 12 to 15, characterized 15 in that provision is nade of an

encapsul ath onohhbrtahgt kievdicecUi 3 dgvmeess( dZ, c3)nemtire sodeacesote from

the ContacfnaEg%ngyﬁ’oéség'edge connector can be produced in a
simple manner in the formation of the electrical
connection device 16 or the rewiring device 20, 21 if

15 the layer applied last has a hard contact surface, for
example made of gold. If such an edge connector is
arranged outside the area taken up by the active and
passive circuit devices 12, 13 in an encapsulated
section, then this increases the size of the module

20 construction.

Figure 14A illustrates a conventional process sequence
in the fabrication of a semiconductor circuit module.
The actual wafer fabrication is followed directly by
25 the wafer test before chips separated individually from
the wafer are housed (first level packaging). This
packaged component has to be checked again in respect
of its functioning before it can be used to effect a
module construction with further active and passive
30 circuit devices on a printed circuit board (second
level packaging). A concluding module test provides
information about the functionality of the

semiconductor circuit device.

35 1In contrast thereto, Figure 14B illustrates a
diagrammatic process sequence in accordance with an
embodiment of the present invention. Here, after wafer
fabrication, during a comprehensive wafer test, a
semiconductor device that has been positively tested



17 Sem conductor circuit nodule according to Clainms 20 12 to 16,

. characterized in that the connection plane (11) conprises a dielectric
"material such as a polyner, epoxy resin, adhesive, silicone or polyanide.
25 18. Sem conductor circuit nodul e-aggording to Clains 12 to 17,
characterized in that the filler (14) conprises a non-conductive, 30
curabl e mabad adls $WelR aeemepdltMeye fAtEsiomalor i la cHuecthédd. sBepi conduct or
circuit nodul,e according to. C aim.18 racteri zed _in_that th

encapsul at ?Eﬁs( 1§?S£8ﬂpr?e§‘é§ccfrh%u S %ﬁaﬁfgerr}laafnogéllteheqfsi IP%?C?T%.?SN t he
filler (l4¥ulaseaddidiohal Thiepeisi dollowed? Hy B@duder fondattion,circuit
Toaul e ACCRRYLRO i BELHT ALk Fhaiilan 2ofch Al ebgot r cal
connection l'ayer ) rs 5.provided in at l1east oné conductive |ayer (20,
21) andb haFigomdactldr to dfks Yebyrensupk R dodwdis o kewiie® peadest or
tracks (21)i e ' [ it [ ed.l tiy given a
mul til ayer%gkﬁggﬂrgy n\%ﬂiﬁé a?gs}énh 2’3?% céz;ésié%%%ngggggi—l%% ol% %ﬁ%? er 10
sel ecti vel PnbynewaRsidef ofi & 289, 21e- SERSESA FEMBICAIIURH L nBALP e
accordi ng ten&hai gBok24te) 20, characterized 15 in that the protection
device (17) has a passivation layer (17) nmade of a non-conductive materi al
such as a polyner. 22. Sem conductor circuit nodul e according to Cains 20
12 to 121, whahaditers zedchmoidagy, t versentcomdoodoieciwafiers maduliee (31) has

at least o i S (25); fr t foront sjde . to e

encapsul at ggbgggggéédég( ???I %%;gltﬁeg)ﬁgsof%bnirﬂ%h lf%%&a%stgegde lam#%r lrrlleer

senmi conduceéncapsutationodned (B1) edestizé cednneenedctianpafronul @re by neans
of a condugt] sipye 6) 3 1 N=To] CtQf, G j [ﬂﬂg e; accordi ng
to Cains %%bﬁ ?gagiﬁfchtg%acﬁeear]izz%hé?gb?hgggt tﬁglbcsgnr%g::é!t/itmng ;gvilc%1 (19, 28)
has an edgecedhnpdet orThim) adloys| deiesry padsrsr ove d&¢ whtRCE8Hdeko bal | s

(28). 135 2formed CONERIEL @I mEM S Lohd 1 MRddhg eaccOf diRE tderd @diBudiZot 0 23,
characterléed, . . . . .
evices or chips and passive circuit devices are made

very thin, it is possible to achieve flexible, pliant

modules which can be adapted to a housing shape in a

simple manner.

20
Although the present invention has been described above
on the basis of preferred exemplary embodiments, it is
not restricted thereto, but rather can be modified in
diverse ways.

25

Although the parallel fabrication process for many
semiconductor c¢ircuit modules on a round wafer for
working by means of systems appertaining to thin-film
technology is envisaged, rectangular wafer
30 configurations are also possible, which can be worked
on machines used for flat screen displays or printed
circuit boards. Further materials for the
electrical/mechanical connection or 1linking of the
active/passive «circuit devices to one another are
35 likewise conceivable. Moreover, the invention 1is not

restricted to the application possibilities mentioned.



- 22 in that the semiconductor circuit nmodule (31 has a total thickness of
"l ess than 200 um in partic ular a total thickness of about 100 ~
. AU% AnF. An. A. A. AnY. A A AY. AF. AnF. An. AY. AY% A@. A, 5. A5@R A, 2. A/ | . A/ R A AhE7
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bYbccexdee: { Af ogbdi i y¥sei dedl €] 88y cakrakcg] cadgateabeal cal cal cal cal caj calc

a cal cal cal ¢g) cal.cal cal 2] cal 57 gl cgl g2 62) sl el gahggiLike! mmmCaJohoPoop

qqr r KsuuYwxyzz7{ ¥} xsei d_&] ¢] anjda] cfi| pal ym¢ca] sahea] caj cajtatoakca] cal caj ca

jesaien lglaled gplalen ity el S 1 o

1092& () - 1092& aduwme,()snrcomqowz R& ()-!F " 110%Z& ()- GORSTAE: / 10Z

1071 "; 1092 0! 19
1002& () - /%0/02&33 r%l@y@o&'e%%sllo%o%:()m the x/y
irection

17 Front-side passivation layer

18 Semiconductor circuit module strips

19 Connecting device, e.g. connecting contacts

20 Rewiring device, e.g. in the x direction between
12 and 13

21 Rewiring device, e.g. 1in the y direction with
respect to 19

22 Passivated, covered module with passivation layer

23 Module section without passivation or covering

24 Section with visible embedded chip sidewalls

25 Conductive via, e.g. plated-through hole from the
front side to the rear side of the chip

26 Electrical connection, e.g. made of conductive
adhesive

27 Mechanical connection, e.g. made of non-conductive
adhesive

28 Connecting device, e.g. solder balls on soldering
pads

29 Printed circuit board

30 Interposer substrate for active/passive circuit
devices

31 Semiconductor circuit module

dl Thickness of the circuit board, e.g. 800 pm to

1200 pm
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modules (31) having the following steps:

5
application of a patterned connection layer (11) to a
transfer substrate (10);
application of active «circuit devices (12) and/or
10 passive circuit devices (13) with contact areas

(12”, 13’) pointing toward the transfer substrate (10)

to the patterned connection layer (11):

connection of the circuit devices (12, 13) to one
15 another by means of a filler (14) at least between the

circuit devices (12, 13):;
removal of the transfer substrate (10); and

20 application of electrical connection devices (16) for
selective contact-connection of the contact areas
(127, 137) of the circuit devices (12, 13) to one

another.

25 2. Method according to Claim 1,

characterized
in that a protection device (17) is applied at least
over a part of the electrical connection device (16).

30 3. Method according to Claim 2,

characterized
in that a connecting device (19, 28) is provided in
regions (23) not covered by the protection device (17).

35 4. Method according to Claims 1 to 3,

characterized
in that the patterned connection layer (11) is applied

in a printing process.
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characterized

in that the circuit devices (12, 13) are arranged on

the patterned connection layer in such a way that the
5 electrical contact areas (12', 13’) of the circuit

devices (12, 13) are not located on the patterned

connection layer (11).

6. Method according to one of the preceding claims,

10 characterized
in that the connection layer (l11l) is not cured until

after the circuit devices (12, 13) have been applied.

7. Method according to one of the preceding claims,

15 characterized
in that, during and/or after the mechanical connection
of the circuit devices (12, 13) to one another, an
encapsulation (15) of the circuit devices (12, 13) is
applied on the side remote from the contact areas

20 (r2', 13’).

8. Method according to one of the preceding claims,

characterized
in that the application of the filler (14) and/or of

25 the encapsulation (15) is effected in a printing or

casting process.

9. Method according to one of the preceding claims,

characterized
30 in that the filler (14) and/or the encapsulation (15)
is cured in a curing process before the transfer

substrate (10) is removed.

10. Method according to one of the preceding claims,

35 characterized
in that the electrical connection layer (16) is
provided in at least one conductive layer (20, 21) and
has conductor tracks (20) in the x direction and/or
conductor tracks (21) in the vy direction with an
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5 11. Method according to one of the preceding claims,

characterized
in that a plurality of semiconductor circuit modules

(31) are fabricated in a parallel process, which
modules are separated into module strips (18) or
10 individual semiconductor circuit modules (31) in a

subsequent process step.

12. Semiconductor circuit module (31) having:

15 a patterned connection layer (11);

active circuit devices (12) and/or passive circuit

devices (13) with contact areas (12', 13’) pointing in

the direction of the connection 1layer (l11) on the
20 patterned connection layer (1l1);

a filler (14) at least between the individual circuit
devices (12, 13) for the connection of the circuit
devices (12, 13) to one another; and

25
an electrical connection device (16) for the selective

contact-connection of the contact areas (12’, 13’) of

the circuit devices (12, 13) to one another,.

30 13. Semiconductor circuit module according to Claim

12,

characterized

in that the semiconductor circuit module (31) has a
protection device (17) at 1least over a part of the

35 electrical connection device (16).

14. Semiconductor circuit module according to

Claim 13,
characterized
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Semicondu r circuit module according to Claims
12 to 14,
characterized
in that the active <circuit devices (12) have

semiconductor devices (12) that have already been

10 positively tested in respect of functioning.

16. Semiconductor circuit module according to Claims

12 to 15,

characterized
15 in that provision is made of an encapsulation (15) of

the circuit devices (12, 13) on the side remote from

the contact areas (12, 137).

17. Semiconductor circuit module according to Claims

20 12 to 1s,

characterized
in that the connection plane (11) comprises a

dielectric material such as a polymer, epoxy resin,
adhesive, silicone or polyamide.

25
18. Semiconductor circuit module according to Claims

12 to 17,

characterized
in that the filler (14) comprises a non-conductive,

30 curable material such as a polymer, adhesive or

silicone.

19, Semiconductor circuit module according to

Claim 18,

35 characterized
in that the encapsulation (15) comprises the same
material as the filler (14) or the filler (14) has

additional properties.
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21. Semiconductor circuit module according to Claims
12 to 20,
characterized

15 in that the protection device (17) has a passivation
layer (17) made of a non-conductive material such as a

polymer.

22. Semiconductor circuit module according to Claims

20 12 to 21,
characterized
in that the semiconductor circuit module (31) has at
least one conductive passage (25) from the front side
to the encapsulated rear side (15), by means of which
25 passage a further semiconductor circuit module (31) can
be connected, in particular by means of a conductive

adhesive (26).

23. Semiconductor circuit module according to Claims
30 14 to 22,
characterized
in that the connecting device (19, 28) has an edge
connector (19) or soldering pads provided with solder
balls (28).
35
24. Semiconductor circuit module according to Claims
12 to 23,
characterized
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