+.; Hl'e3ec?c<Lb6, T+.J | Description _ 1 _ Sem conductor conmponent and net hod
‘for producing it 5 The invention relates to a seni conductor conponent, in
particular a menory nodul e, having a carrier board and having a plurality
of sem conductor chips, in particular nmenory chips. Furthernore, the

invention relates to a nethod for producing seniconductorNMﬂWWﬁMﬂﬂmmm&s.
SSTL (Series Stub Term nated Logic) topology represents a and
easi |y upgpesienbpeignl uti on for menory gystens. At high cl ock.fg@quenci es,
for exanple 15 at cl ock frequenci es above 150 MHz, the performance of such
menory systens is restricted, however, since the nenory controller (M) can
only handl 2RI FPRFLEHCEaPEEPPNOBT| 8RH. MFRled BPTwRy ASficdighpite, SSTL

topology for a DDR Il (Double Data Rate) systemat a clock rate 20 of 266
MHz is_ limted to the use of four DRAM (Dynamic RAM el enents, Since
convenéioﬁhwecbﬁﬁﬁpéﬁogy§t %ﬂeF%sﬁaP%?lﬁPBQPEéggx??W?%%?ngtOFE for

f ur ni shi ngpaetbeyl avdul eemarty insoddils, possibhyeaeiddreridorbdapdshatis to be
furnished with two nenory. el.enents in each.case or for 25.all four slots to
be Turni SHEVRTh Ghe OBy hemet: | no6a6hCRaLE e SRIEAY| ed 8LT (Short
Loop Throughit busleopohenyrnaschees. proposedrnorer detheo ehivenhave this

di sadvant age; 38051 S baseqeenqedusing Lheurber of.Riaphhykupet i ons

needed to transport signals fromthe nenory bus to the I ndivi menory
modul 8. 1ePeRereenEd- reduce signal reflections, a series of controller
drivers are directly connected to each nenory nodule for this 35 purpose.
What is di sadvant ageous about this solution is that.wth the nunber of
connecti ot pths (3BTERE EEHReLEIr8H FiteCe [QRDIect R L PSYaF BPA§SERESsane, t he
bus wi dth a5 hblyesessnee thedendasel dat@pbhrsdbasleéo belution 2foked

th h h dule. Al ti I, i th ti
pi ns, whi CEHOW dSHAKETTe Bossibie Pho0Se ERECAII Hus 4ot AX"WBGFd | ead to

probl ébs, doweveck dueigugnurieductbaore ahdll d¥HEzng the meafdatamoei oft he nmain

board (Mot o] T R ject pre: Lpyention to
i ncrease t e&gt %r%g%gydrﬁsﬁé;{?eo%gsﬁ%oiﬁesbg%ﬁ%g?ébjSS%%%_% $£§%hi eved by
means of d¥edF¥ondeetsplierconfenentcadiccordivhg tanddai 1 dd@ibk8o a main

board accaifhd\i ¢ pv&d 8baH7 @ndsal 89 RuyRANS Qind e, "@shd: 866954 Ng to
Gaims8. for a DDR II (Double Data Rate) system at a clock rate
20 of 266 MHz is limited to the use of four DRAM (Dynamic
RAM) elements. Since conventional computer systems are
usually provided with four slots for furnishing memory
modules, it is thus possible either for two slots to be
furnished with two memory elements in each case or for
25 all four slots to be furnished with one memory element

in each case.

The so-called SLT (Short Loop Through) bus topology has
been proposed in order to eliminate this disadvantage.
30 It is based on reducing the number of branch junctions
needed to transport signals from the memory bus to the
individual memory modules. In order to reduce signal
reflections, a series of controller drivers are
directly connrected to each memory module for this
35 purpose. What is disadvantageous about this solution is
that with the number of connection pins at the
connection piece (connector) remaining the same, the

bus width is halved since the entire data bus has to be

QT
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+ A basic idea of the invention is to arrange the sem 15 conductor chips
‘directly on the carrier board (PCB, Printed Circuit Board), with the result
that the use of the internmediate carriers provided hitherto on the carrier
boards in corresponding slots for receiving the sem conductor chips is no

| onger necessary. Wth the 20 space Téquirenent on the main board rensining
the same conpared with conventional solutions, it is thus possible to

achi eve anle@cridnsaldh erehst BeRgEYdaniele . AR t Rargare EPRBSCAiSDAbI @

envi ronmentj ése Craaltedndps tdaginalck tapop oy, %l\eﬁtu@uqa thexd ndivi dual
sem 25 conductoi ch|$s beln% arrangﬁd on edge is possible to obtain

storage deénsTEiRLet h &€ peehladhitey 4ﬁ3heﬁﬁﬁﬂﬁh S 0pBl ogy. In
th| s case pibiel sREPry/obewer f actdir ity berdeficteddependi ngdgmlhﬁe type of

e s used., 30 Wat |sS_I tant in this case is t
nl 1 k6 ot (Ve EBL L hEoSent sAAUEEAr ERRBS AMBCRGEPREAld w th thei r mai n
side flat on the internmediate carrier, rather the sem conductor chips are

now arr angag. BB YL | 621 Ly o Lhg) LaLTLEY (At 80, NA  Lhe; fRI popl ane of
paralle

the seni conduct of chlp runni ng t6 thé main side Funs” pe pendlcular
to the(xﬂxm@ﬁeﬁéardhﬂrﬁtﬂ¢ﬁqemdﬁd§ltUhdRQEHSanmmHQﬁoqﬂﬂ$e d@nésarranged

on the lopdect3 jGarri&dibeasd sych ftdats thgy Standsgﬂleeﬁdgt;twe'r
narrow_si des. The carrier board provided wth senm conductor Ips may 5 be

rece|%8deﬁP@P%%%%Fyaﬁ&QHQ%Wﬁr%%tp}aﬂﬂ-ébrﬁégpdﬁﬂ¥hgaréﬁéﬁta@P@r@eV|ces of

the main bogededifgi 1to| s imngedmaral &l vko dth bl Road dukphbli s case,
only two connection eéfs arg required for the nmounting of the carrier
v

board. It FFUPtRer 38 allvant ageous that the number of sol dering
points on the main board is thereby significantly reduced. In one preferred

refinenent ntj.on h duct or chips are ,connected to the
carrier boar% %ggb nghﬁgpo¥héoﬁ8e 5€%§nné%tF%ngr THES usg“%f S&Btdered
conneépi ortsorgdmiam eship padtiiregitdyl yoneltitabl @aamielrongolaasitl |(1©CEJ ectri cal

connect i orpbet Meenc $edi condugtay , chi eha@%ecayers'uqrt a furt her
preferred refinenent of the invention, the sem con uctor C |ps have printed

lines on die&e flﬁ?ﬁﬁme¢%ﬁ%FS|%%%rl%%§d Preesdedr vitherepeceri calrey

connectlng:atm@pn}b@@fd@omt &o@ﬁ:e%b@na%gcm@lﬂ‘st FHorChtdiSe 1 91 nﬁ@@t ar eas
of the carrier artlcu arlgﬁadvanta eous if rinted

S
lines run ?ﬁpéﬁﬁF?ﬁwéhﬂﬁhe S o' he®REFR SITRESTIEY he "dity c Rluct or
chi ps20nt sgame basgusrdresnof onhelsemaimdochod ckimpdnifhe tgedn soneluct or

chi ps can fi on reh b n_a particularly |nple 30
manner , C; g { %?seﬁ?ggnduéggﬁggﬁfﬁﬁ%nly iﬂu& Ve pliced by T1%° base side
ont o the(Rﬂ&%%ﬁkmdtﬁgacbneaetaareasraﬁsehencamﬁ<atdxﬁg® @ewls Subsequent | y

be sol dered: the same time, a stable environment is created for
the SLT topoclogy. By virtue of the individual semi-
25 conductor chips being arranged on edge, it is possible
to obtain storage densities that have not been achieved
hitherto in SLT topology. In this case, the
memory/volume factor may be defined depending on the
type of DRAM memory elements used.
30
What 1s important in this «case 1is that, unlike
hitherto, the semiconductor chips are not fitted with
their main side flat on the intermediate carrier,
rather the semiconductor chips are now arranged
35 wvertically on the carrier board, so that the main plane
of the semiconductor chip running parallel to the main
side runs perpendicular to the carrier board. In other

words, the semiconductor chips are arranged on the



+ 35 A particularly preferred refinenment of the invention provides for two
vsem conductor chips in each case to be conbined to forma chip conposite. A
so-cal l ed DDP (Doubl e Density Package) systemis thereby produced, - 4

whi ch all ows two sem conductor chips to be arranged on the sane space as
one conventional sem conductor chip.—- Bor-this purpose, the two

sem conduct or chips are preferably connected to one anot her by an adhesive
at 5 theircanrhesi dexfd esueh cohebictthpri nissantheost ovrage adenshéyrcan again
be consi degaply, raiged. t hrough the use of such a chip conposite.
Furthernore, the performance of the nenory systemis increased and the cost
risk in the production of the nenory subsystemis 10 reduced. The invention

further norehe etateset Obaamat b@@_vfi@fédp_rﬁ(ilﬁpisﬁgni&%ﬂw%@t@lﬁi%@”ﬂﬂ@?ent S.
Thi s t had provi des fé)r electrical lines to b(glﬁjr_)rlntgd on the main 15

sides Of sBW comdtiet6rchips ard t MBFRPHY a BATPLEonpBsFeeti8 belPr oduced
by adhesivmyré)smdmb '@gnQMefemtegaéu@wmdﬂ p@finhegmicfasw%aﬂ@i CthEip .
conposite j y fit on a.carrier hoard in such a way that the
mai n pl aneiséoféjt%}ggég%éoﬁaﬁ%?g?lcﬁppg Ul RGPShdteutarst 628he carri er
board. Semrbnduttvor compedcértsn wigteqsstieukar npguiigledst ofage deasity can
be_producegs by, sueh gemeLpad. Barticul g advantage 42 aplached,Lo. an

enbodi ment of 25 the net according to which the ‘adhesive n |eng of the
seni coRduASrarA§ROYS EhabctBE NAMbEEhoF eyl dardinafreknt heon ntheduct i on

an adhesi wes hetweerd the iméresy desqgRiriRgns eyl canduelor chips, the latter
are brought together in an adhesive bonding nmold in such a 30 way that an

at | east partial encapsulation of the chip conposite is produced. As a

resul t, then chire comosdtsed s rofinshantrechani eed | yistaktibged owd al so

shi el ded fgeqnm ext er nal _influences. |If an ell_fls%i hesive is used, then it
e

) c,ad
i's furt herbre Poss % 1885t 6155 UM ?mtgﬁl TS P Aechani cal
stressés diy ameanst odf sth¥deremt conektitdbest.s Te | inearnft hes drexpansi on.

- 5 Further, adua es i featu gqui t. devel opnents of the
i nvention er?ergj; ”t?rg% t%%é?%?{t:ﬁ%? s%bc %?r?gﬁ%gl_rl%su co%n%ilnlae?gens thereof. 5
The i nventiBWilasbdnai nal e tierl bel GwmnRethiorf ereeitecen t heemfr-awi ng.

conductor chip and carrier board.

20 In a further preferred refinement of the invention, the
semiconductor chips have printed lines on one of their
main sides. Said lines serve for electrically
connecting the contact points of the semiconductor
chips to contact areas of the carrier board. It 1is

25 particularly advantageous if the printed lines run
beyond the lower edges of the main sides of the semi-
conductor chips onto the base sides of the
semiconductor chips. The semiconductor chips can then
be fixed on the carrier board in a particularly simple

30 manner, since the semiconductor chip only has to be
placed by its base side onto the corresponding contact
areas of the <carrier board and subsequently be
soldered.

35 A particularly preferred refinement of the invention
provides for two semiconductor chips in each case to be
combined to form a chip composite. A so-called DDP
(Double Density Package) system is thereby produced,



In this case: 10 Fig. 1 shows a side view of a nmenory chip with printed
‘circuits, Fig. 2 shows a plan view of a nmain side of the nenory chip from
Fig. 1, 15 Fig. 3 shows a side view of a chip conposite at the begi nning of
t he adhesi ve bondi ng process, Fig. 4 shows a side view of a chip conposite
after the 20 adhesive bondi ng process has concluded, Fig. 5 shows a side
view of a chip conposite fitted on a carrier board, 25 Fig. 6 shows a pl an
vi ew of a chiecherlboasd twia semptendii¢tyr obhthsp tooriposatesngaddoki g. 7

shows a si digevEgHeOls 2 oM abed %%ve%rti%%ﬁdysd%ﬁ%@q&&éﬁgk' qhign onto a

mai n board. 30 Figs. r gresent a menor as I's used for

produci ng BCFen®br s moflaFeosecor Bifg F¥0t heephgeneheaorThehdesor frehi p 1 has

contact pophéSefRBUS) cInRRc@RR Ofc | bieMinbtHAeSH¢. a8 LHICOPI FLt sp0i Nts are
provi dﬁd wih 35 lines 4.in aorder to produce an electrical connection to

the comtactatEadadf aSt3FFi e HoaPt, ST Y i Reshive PrevFbasR§ebeen
printed ond¢heisyrface afaihe venebyschiepablly Ba sséd ablg-geihodneThe
printed Ii@gs 4Orun s 6 _beygnd the | ower edger%/r&f t he main %'bde 2 of
the nenory &hi pf ort®t he®basd 'R de“8™BPSthe- me NGRS, sotPRat the
menory chipedfofmanceniodcttioonmendrgn swistthent hies cantaet sadeasnof thhe carri er
poard, mergby, hassh 19 RO A, O G, 1he eaLr kel JRArd by, LIS, Page side 6.

Fig. 3 and 4 show rent ‘phases 1n the process producing a chip
compodPt e 7e@epii sing two nenory chips 1. Accordingly, first of all the
main sides 8 of 10 the two nenory chips 1 that are free of contact points

are arranged in such a way_that they point toward one another. The
i nt er spacetNq bR V@R Phe harrRerpeses spdethe tte nenoR§tBAApPsERri s then

filled inmpreducahyed paeebhbbcpbecessoadremtly. i njBeisng Ascagdhesi ve 9
in 15 inj ecti‘pn dé:rgctigg é/g .AfﬁIerlv.vard, th%ﬁtwo menory chl}gs 1 are joined
t oget her By D&t AG° nbVEdSt 5RaF 4CBhe 1aREChEP PF MEdEi® off r BRti BA1R2. In
this tase,sidwms membr ysahi psnduater brcghs taget hehenn AnradhestNepbondi ng
mold in sw%&@%g@%%tfgg Qﬂaa%rb%%%%dpakblagdhesively bonding two
’ semiconductor chips in each case, which chip composite
is subsequently fitted on a carrier board in such a way
that the main planes of the semiconductor chips run
20 perpendicular to the carrier Dboard. Semiconductor
components with particularly high storage density can
be produced by such a method.

Particular advantage is attached to an embodiment of
25 the method according to which the adhesive bonding of
the semiconductor chips is effected in such a way that
after the introduction an adhesive between the main
sides of the semiconductor chips, the latter are
brought together in an adhesive bonding mold in such a
30 way that an at least partial encapsulation of the chip
composite is produced. As a result, the chip composite
is not only mechanically stabilized but also shielded
from external influences. If an elastic adhesive 1is
used, then it is furthermore possible also to
35 compensate for alternating mechanical stresses on
account of different coefficients of linear thermal

expansion.



+ 20 encapsul ation of the chip conposite 7 is produced by virtue of the

‘adhesi ve 9 between the main sides 8 escaping into the adhesive bondi ng
nold. An elastic separation elenent 14 in the formof an el evation

proj ecting beyond the electrical lines 4 sinmultaneously 25 forns at the
base side 13 of the chip conposite 7 Ifetween the electrical connection
points of the two nenory chips 1. Said separation el enment 14 serves not

only for tHerthsul agidyansadese camriwtar tfextksredut ahdo Bapedeehani cal

stabilizat} I h i f..th i osi;te Z, For the

nmount i ng O?Q?ﬁgggﬁ?%t%oﬁﬁgg??%,g%%ﬁﬁg %ﬁt%@g?ggf??gﬁﬁl¢%anéﬁ Fﬁﬁﬁ

di rection E8P6h2aMEaPr| EXPEEHEPANES 1one $bledeodd. Fig. 5 shows a nenory

- nodul e 28 having a 35 PCB carrier board 16 with a chip conposite 7 fixed
thereog. lf this case, the lines 4 at the base side 6 of the nenory chips 1
are cormnectBl BYVERFAOR i Foiried tiP i e T o e bpowbit hgresaraecear eas 18

on the cartbethe drZwinboard 16. The nenory chips 1 are thus nounted with

their main planes 19 perpendicular to the carrier board 16. The structural

hei ght 20 of such a chip conposite 7 is 10 mm for exanple. 5 At its

| ongi t udi n&h shdesc2se:the carrier board 16 has contact el enents 22 for

maki ng contact with edge connectors fitted on a main board. In this case,

the contact elenments 22 serve either for a purely 10 nechani cal

saf egd&r di hy9ef 1t hehedsr esib6avd eb ofr almemaeny t¢eisanethi peifveda

fly-by-term nationciFikgit§,shows the way in which the chip conposites 7 are

arranged on the carrier board 16. Only five of the here, by way of exanple,

ni ne possi ble locations are occupied in this 15 case. Finally, Fig. 7 shows

the way inFidich t BRowemar piRdulsw COAPEI BAE theCad i @ boards, 16

popul ated with the ghip conp sitei 7, is installed onto a PCB nal% 20 board

23 of a conputer s§StBnfIeBrfeédponding 90 SMI edge connectors 24 for the

mount ildg of the carrier board 16 are fitted on the main board 23. For

nount i ng 0SgS, carri board is-fed in installatjon direction 25
onto the ﬁg%ﬁ'bgaraﬁggsu%ti%féﬁegggﬂké§§ %5(3Péﬁeﬁ?§p9§lg? e Hongi t udi nal
si des of the carrileeoboaidglefenfagadheshvehboedgegcpmneetsers 24. For the
mechani cal support of the carrier board 16, elastic supporting elenents 25
[sic] are provided on the main board 24, the carrier board 16 bearing on
said 30 sd%ﬁ%rt ngSBPEReft S1AR VAEYNSdnteFlstateOmATsittife et i e end
positon, the carraéheboasdbdfdihgnprynsspanak! ebnk@ykbg, main board 23. The
menory chips 1 are driven by neans of a nenory controller 27, which is
arranged on the main board 23 and is connected to the 35 nenory chips 1 via
t he edge ciimech orsh@4dsby pedasvabuwt bE @ ratiig squdddiad o dded ned n board

23. _ 8 _ List of 5§£§£§cho§¥g?ols

25 Fig. 6 shows a plan view of a carrier board with a

plurality of chip composites, and

Fig. 7 shows a side view of a populated carrier board
during installation onto a main board.
30
Figs. 1 and 2 represent a memory chip 1 as is used for
producing a memory module according to the invention.
The memory chip 1 has contact points (pads) 3 on one of
its main sides 2. Said contact points are provided with
35 lines 4 in order to produce an electrical connection to
the contact areas of a carrier board, which lines have
previously been printed on the surface of the memory

chip 1 by a suitable method. The printed lines 4 run



1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
*Menory chip Main side Contact point Line Lower edge Base side Chip
conposite Main side Adhesive Injection direction Interspace Pressure
direction Base side Separation el ement Munting direction Carrier board
Sol dering point Contact area Main pl-arfe -Structural height Longitudinal side
Cont act el enent Main board Edge connector Installation direction Supporting
el ement MEpRY9NGorithyeol Lewenenedgenddulé the g maipat entlec| @i et 1the

Sem conducifio £OMBARBNY (Ao ERPRCU Al TEMBEY tmd%&nol(ﬂgvicﬂgﬁa carrier
board (16). and having a 5 plurality of sem conductor chips ), Inh
parti cul arl meR8r - pS§hec Rt er FRé8 iln t har tIedtah ceRBBEEsioshi ps (1)

are fi tteclm-ous-htﬂzns:eceusﬁ'tgetblgazéds(I.ff%1 e wﬂiaeﬁvaa%éll(f@% )ﬁeggm@gna_el:gggactlgr
19) thereof run_ perpendicu to_the carrier, boar, . 2. Sem

((:orrgaongnt Sd)° a%lg%? n%nf‘a %{jgi MY LEhaPRLEr é’edth%iaﬁec e rfe

sem conduct or chips (1) are connected to the carrier board (16) bé.nea?s of
sol dered ceannecti (L7 3. i_conduct or_component (28) accarding to
Caim1l 2 g? 2,g gﬁgir a%t ;e}rl?gegli%%g;rﬁeéﬁ the Sehi n&glc?t oér% TP E2F have
printedIinﬁﬁﬂqﬁgn@nébneﬂdﬂ>tmampq&ﬂmesﬁdeso?@;ibdngtggwpurpeﬁeépft

el ectricaldy: nnech| : nt act i ¢ s S conduct or

chi ps él) %%l%%n?éc%bgragggﬁg%g)’ ?ﬁsﬁ:{e) %ar#grtg%abg&&él&% ge gconductor
conpohnt {¥B) ¥R cBEBPAY €&1iBSailmBhakharactsrezed contact points

are arranged in such a way that they point toward one
another. The interspace 11 between the main sides 8 and
the two memory chips 1 is then filled in a so-called
underfill process and/or by injecting an adhesive 9 in
15 injection direction 10. Afterward, the two memory chips
1 are joined together by being moved toward one another
in pressure direction 12. In this case, the memory
chips 1 are brought together in an adhesive bonding
mold in such a way that an at least partial
20 encapsulation of the chip composite 7 1is produced by
virtue of the adhesive 9 between the main sides 8
escaping into the adhesive bonding mold. An elastic
separation element 14 in the form of an elevation
projecting beyond the electrical lines 4 simultaneously
25 forms at the base side 13 of the chip composite 7
between the electrical connection points of the two
memory chips 1. Said separation element 14 serves not
only for the insulation of the conductor tracks but
also for mechanical stabilization during the mounting

30 of the chip composite 7.

For the mounting of the chip composite 7, the latter is
fitted in mounting direction 15 on a carrier board 16
and soldered. Fig. 5 shows a memory module 28 having a
35 PCB carrier board 16 with a chip composite 7 fixed
thereon. In this case, the lines 4 at the base side 6§
of the memory chips 1 are connected by soldering points

17 to the corresponding contact areas 18 on the carrier



+ 30 in that the printed Iines (4) run beyond the | ower edges (5) of the main
'sides (2) onto the base sides (6) of. the sem conductor chips (1). 5.

Sem conduct or conponents (28) according to one of 35 Clains 1 to 4,
characterized in that two sem conductor chips (1) in each case are conbi ned
to forma chip conposite (7). - 100 510 15 20 25 6. Sem conduct or
conponent (28) according to Claim5, characterized in that the two

sem conducborrto bme dhet heembyyarchadhesilveat8) thee ofourontdctvipdi nts.

chips (1 . CO t ' 1 ' C u t havi ng a
ccording £hebhe BT CrArEe i At RaE e T o hoard CI6FI6F cnerd
semi conductbr &€bApERERCLUZE) heightarkfed hareth ed ebipheommisibear’d (23)

7. Main boakd102gh,f ebracggfptanductor conponent (28) 1 to 6, characterized
8. Method for produci ng sem conductor conponents (28) having the steps of:

- printing electrical lines (4) of the main sides (2) of sem conductor

chips (1) Ab sueh lansdy udiatalt f‘@idéﬂﬁ@lf@:héuﬁgfﬂﬁfé%%?ﬁ% Pei RLS (32jegf
(1 sert CoRMUELSL SDLBRGCAL DRAOTUe Lty edass, () el the g S
connectors fitted on a main board. In this case, the
contact elements 22 serve either for a purely
10 mechanical safeguarding of the carrier board 16 or else
at the same time for a fly-by-termination. Fig. 6 shows
the way in which the chip composites 7 are arranged on
the carrier board 16. Only five of the here, by way of
example, nine possible locations are occupied in this

15 case.

Finally, Fig. 7 shows the way in which the memory
module, comprising the carrier boards 16 populated with
_the chip composites 7, 1is installed onto a PCB main
20 Dboard 23 of a computer system. Corresponding 90° SMT
edge connectors 24 for the mounting of the carrier
board 16 are fitted on the main board 23. For mounting
purposes, the carrier board is fed in installation
direction 25 onto the main board 23 until the contact
25 elements 22 at the longitudinal sides of the carrier
board 16 engage with the edge connectors 24. For the
mechanical support of the carrier board 16, elastic
supporting elements 25 [sic] are provided on the main
board 24, the carrier board 16 bearing on said
30 supporting elements in the mounted state. In the
mounting end position, the carrier board 16 then runs
parallel to the main board 23. The memory chips 1 are
driven by means of a memory controller 27, which is
arranged on the main board 23 and is connected to the
35 memory chips 1 via the edge connectors 24 by means of

the circuits printed on the main board 23.



+ - pr-oducing a chip conposite (7) by adhesively bondi ng together the
“nonprinted main sides (8) of two sem conductor chips (1) in each case, and
- fitting the chip conposite (7) on a carrier board (16) in such a way that
the main planes (19) of the sem conductor chips (1) run perpendicular to
the 30 carrier board (16). 9. Method -adtording to Claim@8, characterized in
that the adhesi ve bondi ng conprises: 35 - introducing an adhesive (9)

bet ween t hel#&i Pf sFEES EBFSofYIRELSeni conduct or chips (1) and - bringing

t oget her the sem conductor chips (1) in an adhesive bonding nold in such a
way t hat at | egst - 11 partial encapsulation of the .chip conposite
(7) is produced. 18M°Fft iBdPaccording to Claim8 or 9, 5 characterized in
that the f2tting W&inheidhi p conposite (7) conprises the production of

sol dered cgonnecti ) en the printed lines (4) and contact areas
(18) of (1o carriggﬁgéégdp?§§ge) L UAI2.AAF. Al @A . A3, . A y. A3. A As. A+Jar

, 11 YpgwgUVR upkf a\M.8@] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]ca]c
a] ca] ca] caj ca] ca] Lga&gﬁkca]ca]ca]caU]caU]ca!V\SCl

3!!!C#U#<$=$d$C»eg **++-1112<233} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca$ ca] ca] BafeaFédpca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal 3355778
8888888KI{p9! : m <dr8zvasrgsdd8exsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajca]c
a]ca]ca]cggca]ca]ca%caécgica]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caJa‘>!‘3"1096
bb& ()-g! 109%b&"! DgP39500bb& ()-3,!1109%& ()-1,:10%& ()-M&1OYD& () - 9*r Wb
+ 10b#=10%& () -!Adkes510&bb& ()-! L- "10%b& ()-!~L-
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11 Interspace

12 Pressure direction
13 Base side

14 Separation element
15 Mounting direction
16 Carrier board

17 Soldering point

18 Contact area

19 Main plane

20 Structural height
21 Longitudinal side
22 Contact element

23 Main board

24 Edge connector

25 Installation direction
26 Supporting element
27 Memory controller

28 Memory module
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module, hav1ng a carrier board (16) and having a
5 plurality of semiconductor chips (1), in particular

memory chips,

characterized

in that the semiconductor chips (1) are fitted on the

carrier board (16) in such a way that the main planes

10 (19) thereof run perpendicular to the carrier board
(16) .
2. Semiconductor component (28) according to Claim 1,
characterized

15 in that the semiconductor chips (1) are connected to
the carrier board (16) by means of soldered connections
(17) .

3. Semiconductor component (28) according to Claim 1
20 or 2,

characterized

in that the semiconductor chips (1) have printed lines

(4) on one of their main sides (2) for the purpose of

electrically connecting the contact points (3) of the
25 semiconductor chips (1) to contact areas (18) of the

carrier board (16).

4. Semiconductor component (28) according to Claim 3,
characterized

30 in that the printed lines (4) run beyond the 1lower
edges (5) of the main sides (2) onto the base sides (6)
of . the semiconductor chips (1).

5. Semiconductor components (28) according to one of
35 Claims 1 to 4, |

characterized

in that two semiconductor chips (1) in each case are

combined to form a chip composite (7).
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(8) free of contact points.

7. Main board (23) for a computer system, having a

semiconductor component (28) according to one of Claims
10 1 to 6,

characterized

in that the carrier board (16) of the semiconductor
component (28) is arranged parallel to the main board
(23) .
15
8. Method for producing semiconductor components (28)
having the steps of:
- printing electrical 1lines (4) of the main sides
(2) of semiconductor chips (1) in such a way that the
20 lines (4) run from contact points (3) of the semi-
conductor chips (1) beyond the lower edges (5) of the
main sides (2) onto the base sides (6) of the
semiconductor chips (1),
- producing a chip composite (7) by adhesively
25 bonding together the nonprinted main sides (8) of two
semiconductor chips (1) in each case, and
- fitting the chip composite (7) on a carrier board
(16) in such a way that the main planes (19) of the
semiconductor chips (1) run perpendicular to the
30 carrier board (16).

9. Method according to Claim 8,
characterized
in that the adhesive bonding comprises:

35 - introducing an adhesive (9) between the main sides
(8) of the semiconductor chips (1) and
- bringing together the semiconductor chips (1) in
an adhesive bonding mold in such a way that an at least
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in that the fitting of the chip composite (7) comprises
the production of soldered connections (17) between the
printed lines (4) and contact areas (18) of the carrier

board (16).



