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<~A-CHIP_MDDULETANb-pROCEss'FOﬁ;THE"pRODUCTIoN THERsoF'dl.

The present 1nventlon relates to a Chlp module compr1s1ng a_

'substrate and at least one Chlp arranged on the substrate__~'
-accordlng to the preamble of Claim 1. The present @
'_1nventlon further relates to a process for the productlon
"of a chlp_module according- to.the preamble of Claim" 7.

rChlp modules compr1s1ng a ch1p arranged on a substrate are’

bas1ca11y used in all cases in whlch s1mp11f1ed electric

acontact1ng of the ch1p is to- be fac111tated by means of _
':substrate connectlng leads wh1ch are substantlally larger -

than the ch1p termlnal surfaces Thus such chip - modules
are used for example, in ch1p cards and v1a the exposed

substrate connectlng leads extendlng over the card surface

permit - "external contactlng"'of the Chlp accommodated

a1ns1de the ch1p card by the arrangement on the rear s1de of~j

the substrate  Such- ch1p modules are also used to

construct so- called contactless chip cards in the case of

. which the substrate connecting leads prov1de for. s1mp11f1ed_-

: pcontactlng with an antenna coil arranged 1ns1de the card

- body. Naturally such ch1p modules can also be used for

: example, to construct a so called “combl card" 1n the case
of ‘which external contactlng for contact access to. the card'
'chlp as well as 1nternal contactlng for contactless access
to the ch1p wvia the antenna c011 are fa0111tated by means

- -of the substrate.

30

The comblnatlon of a ch1p w1th the substrate to form the .
chip- module results . in. a. comp051te structure, the thlckness_
of whlch is. relatlvely great compared to the thickness of

‘the ch1p and the thlckness of the substrate and wh1ch must

" be accommodated 1n a’ card body w1th deflned outer .

35

~ dimensions. To ensure that the accommodatlon of ‘a Chlp
‘module in a card body 1mposes the least poss1b1e '

- restrlctlons upon the poss1b111t1es of. further component

'i poss1b1e

nlnstallatlons in- the card body, it~ thus proves essent1a1

for the ch1p module to be de31gned to be as thln as,

_ This Sheet Has Been Replaced

- [nwwa




10

2

.f“ A dlsadvantage of the known, relatlvely th1ck chlp modules

‘15

20

25

- 30

is that simply. by v1rtue of thelr relative thickness, they

-~ have greater bendlng res1stance compared to the flexible

card body and therefore when the card body is- subjected to
bendlng stress as frequently occurs in everyday use, in
partlcular when the. substrate is. arranged in the card

'surface as in the case of a contact card, the. connectlon
fbetween ch1p module and card body can be stressed to a hlgh o

'_-level lead1ng to the detachment of the ch1p module from
_the card body :

‘ The object of the present 1nvent10n is to propose a chlp

module which is characterlsed by an- overall planar

) formatlon

. This object 1s achleved by means of a Chlp module hav1ng

the features of Clalm 1

In the Chlp module accordlng to the 1nvent10n, by means of
terminal surfaces arranged on its front side the ch1p 1s

contacted onto contact surfaces of the substrate, and as’ a
result of a removal of materlal on the surface of- 1ts rear

s1de theé chip has a thickness reduced compared to 1ts

t_or;grnal thickness.

The ch1p module accordlng to the 1nventlon utlllzes the

. fact that the electrlc c1rcu1t planes in the 3111con body; o

of the chip are adJacent to the front- or contact srde of
the'chip-proVided_with the terminal Surfaces)-and the

- region of the silicon body'adjoining-the surface of the

rear side is free of electric circuit planes. It-is'thus
poss1ble, without 1mpa1r1ng the function of the Chlp, to

‘remove the surface of the chip from the rear side until a
'mlnlmum ‘thickness of the chlp body ensurlng sat1sfactory |
ychlp functlonlng is obtalned and in thlS way to make the'
.ch1p substantlally thlnner.'
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The reductlon 1n thlckness of the Chlp not only fac111tates

a correspondlng reductlon in the overall thlckness of the

chip module but also enables the bending behav1our of the

"'-chlp module ‘to be 1nf1uenced As a result of- the reductlon'

in the Chlp thlckness, the bending behaviour of ‘the chip is
__adapted to the bendlng behav1our of the substrate, thus

leadlng to an overall more readlly bending, more flexible

. ch1p module, the bendlng behav1our of whlch more or 1ess
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b_ resembles that of the card body
10 ¢ | . .
' .In a preferred embodlment of the ch1p module, in order to _
”achleve an 1nterlock1ng contactlng with bondlng pads formed -

- on the terminal surfaces, ‘the Chlp prOJects into recesses

of the substrate whose base 1s formed by the. conductor path
structure The engagement of the bondlng pads in the
recesses of the . substrate leads to a connection between '

_ch1p and substrate with partlcularly good shearlng =

strength Furthermore, due to this "sunken® arrangement of

‘the bonding pads in the substrate, a partlcularly planar -

design of the chip module is achleved s1mp1y by v1rtue of

.1ts conflguratlon

- The bondlng pads can be formed from any electr1cally h -
_ conductlve materlal such as for example an electrlcally

conductlve adhes1ve or -a contact metalllzatlon made ‘Of

solder materlal or the like.

ZIt is partlcularly advantageous for the Chlp bondlng pads
to be embedded in an electrically conductive connecting

mater1a1 arranged in the recesses of the substrate. By

" means of "’ th1s embeddlng of the bondlng pads in the

connectlng material it is also ea51ly possible to

. compensate for any tolerances occurrlng in the difference

3S-jrecesses through the connecting material and, whlle-:.

fretalnlng a rellable, electrically conductive connection

between’ the helght of the: bondlng pads and the depth of the

between the bondlng pads of the chip and the connectlng
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fleads of the substrate, to prov1de the flattest poss1ble
- overall arrangement of ch1p and substrate whereln the .

surface of the chip and the’ surface of the substrate can

‘ad301n one another dlrectly, thus w1thout a gap In the'

productlon of the chip. module accordlng to the invention it

h1s thus also possible to omit the appllcatlon of an :
_uunderflller known in the context of underflller technology
. The mechanlcally stab111s1ng effect of the underflller
.whlch 1mproves the shearlng strength of the ch1p module can'
.~ also be dlspensed w1th s1nce a partlcularly stable,

dmechanlcal load-bearing connection’ is provided by. the,"

"embeddlng" of the bondlng pads and the assoclated coverlng

- of the bondlng pads w1th ‘the’ connectlng materlal on all _h

s1des, at least 1n part1a1 regions of the contact
metalllzatlons ' '

The above descr1bed form of 1nterlock1ng contactlng betweenf'
a chip and ‘a substrate also has substantial advantages .
regardless of whether the contacted chlp is a chip reduced C

~in thickness by the removal of mater1al or is a

conventional ch1p, espe01ally_when a mechanlcally stable

'Chlp module is to be constructed

To further 1ncrease the mechan1cal stablllty of the

connectlon prov1ded between ch1p and substrate in the Chlp :
module, at least one further progectlon which is

_electrlcally 1ndependent of the chip structure can be :

provided on the chip surface in addition to: the bonding
pads electrlcally conductlvely connected to the chip
structure, said projection engaglng into a fixing recess of

‘the substrate This prOJectlon, which can be des1gned and

produced to be 1dent1ca1 to the bondlng pads formlng

'electrlc termlnals, prov1des a “contact dummy" which has

merely a mechanlcally stablllzlng functlon

- This Sheet Has Been Replaced
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If des1red further mechanlcal stab111sat10n or seallng can -

be prov1ded by a per1phera1 or planar appllcatlon of
'adhes1ve. ' o

A partlcularly advantageous use of the Chlp module 1s in a
Chlp card ' o '

. In the process accordlng to the 1nventlon for the

productlon of a ch1p module of the type explalned in the 3
fore901ng, a handllng unit, compr1s1ng at: 1east one ch1p

- and a- substrate and constltutlng, as’ 1t were, an
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,1ntermed1ate product in the manufacture .of the f1nal ch1p
_module, is f1rst1y formed by contacting the chlp or chlps _

onto the substrate prov1ded w1th a conductor path
structure, such that the chip or chlps 'is/are contacted by

_1ts/the1r term1na1 surfaces onto contact surfaces of the
"substrate and then the. chip or. chlps is/are processed on -

1ts/the1r rear side by a material - remov1ng process, . where .
the substrate prov1des for the- handllng and stab111satlon
of the Chlp(S) durlng the process1ng '

_Prlor to ‘the contactlng of the termlnal surfaces, selectlve'

cleanlng can take place of the chip term1na1 surfaces to be_'

_contacted and/or of the substrate contact surfaces or the

bonding pads or connectlng material surfaces optlonally
applled thereto '

In the_impiementation of the”proceSS'according'to the

~invention, in addition to its original specified functlon
of enlarglng the terminal surfaces for subsequent

o _-contactlng, the substrate also acqulres the functlon of an

35

accommodatlng device which accommodates the ch1p durlng the
process1ng It is only thlS function whlch fac111tates the
easy handllng of the ChlpS durlng the process1ng of the
ChlpS arranged 1nd1v1dually on the substrate and thus
prev1ous1y separated from a wafer comp051te
_\
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'-In accordance w1th an advantageous varlant of. the process'l
-accord1ng to the 1nventlon, the handllng un1t is formed in

that a- plurallty of chlps are contacted onto a contlnuously

” tlfformed substrate strlp and the substrate strlp is ‘separated
. to form 1nd1v1dual Chlp modules follow1ng the- proces31ng of
the 1nd1v1dual chlps. This . enables the substrate strlp t0'

be contlnuously equipped with. ch1ps and fac111tates the. _
subsequent contlnuous process1ng of the 1nd1v1dua1 ChlpS to

'lform the chlp modules of reduced thlckness, =lo) that the:
chip modules of reduced thlckness can also be produced 1n a

partlcularly economlcal manner.

In the 1mp1ementat10n of the above mentloned process

varlant a plurallty of ChlpS can be processed
s1mu1taneously The chips can be processed'us1ng a tool

”_whlch permits the s1mu1taneous proces51ng of 'a plurality of

chips or the ChlpS can be processed s1multaneous1y using -
d1fferent tools.

For the formatlon of the handling un1t it has proved
partlcularly advantageous to carry out the contactlng of

‘the ch1p or chips on the substrate in: such manner that

bonding . pads arranged on the term1na1 surfaces of the ch1p
or chlps are 1nserted into a connectlng materlal arranged
in recesses of the substrate In this way a connectlon can
be obtained whlch w1thstands even the highest levels of
shearlng stress, such as occur for example durlng the
grlndlng process1ng of the rear side of the chip, as the

'connectlon establlshed by the embeddlng of the bondlng pads_

into the connectlng material 1s addltlonally secured by the

fengagement of the ‘bonding’ pads 1nto the recesses of the .
jsubstrate. ' ‘ '

The process1ng of the chip or chips can be performed u51ng

‘a- grlndlng or lapplng process. " Another possible method of
'process1ng the ch1ps to form a Chlp module of reduced :
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_ thlckness cons1sts of performlng a chemlcal etchlng process.u
on: the rear s1de of the chlp

'The-connecting material required to form the connection can'

dlffer in type and’ form. Thus, for- example, prior. to the'
insertion of the bondlng pads into ‘the recesses the

' - connecting materlal ‘can be 1ntroduced 1nto the recesses by
h_ planar appllcatlon to the surface of the 1nsulat1ng 1ayer

10 -

20

and subsequent strlpplng off of the surface. .

It is also. possible"to:introduce the connecting-material
into the recesses in a liquid state, before or after the '

-”1nsertlon of the bondlng pads 1nto the recesses, in a
;dos1ng process."_ o ’ ' '

Another.posSible method of_applyingzthe.connecting'material'

cOnsists of introducing'the connecting material into the -

recesses 1n lump form, for example lead/tln solder spheres, _p
-prlor to the 1nsert10n of the bondlng pads.

The substrate used'to'produce the chip,module can_also_have ,

.'_been'pre—prepared inasmuch;as-the bonding pads are-inserteduf

.25
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into recesses already provided with a coating of connecting
_materiai in the'region of the connecting leads. f'it is thus
possible for the process accordlng to the 1nvent10n for the_
" production of a chip module also to be performed on the

'bas1s of substrates approprlately pre- prepared by the

substrate manufacturer, thereby fac111tat1ng a partlcularly:

_cost effectlve 1mp1ementat10n of the process

If the connection between the connecting material and the -

bonding pads and between the connecting material and the
connectlng leads takes place under the 1nf1uence of

. pressure and heat, a connectlon between ch1p and substrate

is ensured 1n whlch the ad]acent surfaces of ch1p and
substrate bear against one another whereby, when an

appropriate quantlty of connectlng materlal is prov1ded an
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at least partlal embeddlng of the bondlng pads 1nto the
¢_connect1ng material occurs, . even 1n the case’ of a

'connectlng mater1a1 w1th hlgh boundary surface tens1on

'The'conneCtion:betWeen the connectingfmaterial and ‘the

bondingupads.can_be implemented in aCcordancepwith.the'

known £lip-chip method in which the bonding pads of the’

chip are pressedﬁagainst the'connecting material under';_

3thermal influence. The heating of the connectlng materlal
_:necessary for the establishment of the connect1on thus o

takes: place durlng the placement.

However, the connectlon can also be 1mplemented such that

only after the placement does the heatlng of the connectlngii“.

material and the establishment of the connectlon take place

~in a so- called reflow process

Irrespectlvely of the time at whlch the heat is introduced

: 1nto ‘the connectlng mater1a1 it. has proved partlcularly f
-advantageous for the introduction of the heat 1nto the
‘connecting materlal to take place via the connectlng leads
of the substrate. In thls way the chip remalns

substantlally free of thermal stress durlng the

'_establlshment of”the connection.

It is also advantageous if a function test of the chip is
' performed-following the processing Of-the'chip . Here the
-connectlng leads of the substrate form the test contacts

The 1mplementatlon of this electric test, generally a _
cont1nu1ty test, fac111tates the detection of a chip module

. 'which has been functionally impaired, poss1bly due to the

.35

_pr0cessing of the chip'or'due to the'formation of the

connection between chip arid substrate,

In the follow1ng the chip module accordlng to the 1nvent10n

will be explalned 1n detail in the form of an exemplary

“This Sheet Has Been Replaced
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o embodlment and a process for 1ts productlon,_maklng
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reference to the draw1ngs in whlch

-Figure 1 '1s a perspectlve view of a- Chlp module comprlslng

a chlp and a substrate arranged thereon,

Figure 2 is an enlarged side view of the chip module

.illustrated.in-Figure 1;

-,Figure'lels an enlarged part1al view of the Chlp module.

"accordlng to Flgure 2;

) Figure‘4 1s a view correspondlng to Flgure 3 d1rectly

prior to the connection of the chip to the
substrate to form the Chlp module,

lFigure_S is a schematlc diagram of a dev1ce for the

continuous productlon of the Chlp module shown in
Figure 1; '

Figure's is a part1a1 view of a substrate str1p w1th
' :1nd1v1dual substrates

. Flgure 1 1llustrates a chlp module 10 compr1s1ng a chlp 11

and a- substrate 12 contacted thereto . On the upper s1de,-
facing away from the ch1p 11, of an 1nsulat1ng 1ayer here
in - the form of a carrier layer 13, the substrate 12
comprises connectlng 1eads 14, 15 whlch in the_example :
shown here are.provided in duplicate) ektending upon and

~substantially longitudinally over the carrier layer 13.

- In the exemplary embodlment shown in Flgure 1, the ch1p 11

comprises two raised contact metallizations 16, 17;_ .
referred to in the literature of the art as'"bumps" which
penetrate through and progect from a pass1vatlon layer 18 y
(Flg. 3) of the chip 11 not shownlln detail 1n Flgure.l.
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H'Although Flgure 1 111ustrates a ch1p 11 prov1ded only w1th )
‘two contact metalllzatlons 16, 17, as used for example in a -
-achlp card (not shown 1n detall here),_lt is to be
_emphas1sed that the follow1ng detalls apply equally to
chips having a dlfferent number of contact metalllzatlons,_
“in partlcular those having a plurallty of contact

~.metalllzatlons, in which case the substrate to. be connected
lto such a chip is de81gned correspondlngly w1th a larger
:number of connectlng 1eads. " The de51gn shown in Flgure 1

“has been selected ori account of the partlcularly clear

representatlon w1th whlch 1t 1s assoc1ated

In the case of the ch1p module 10 shown in- Flgure 1 the
'.ch1p 11 contacted onto the substrate 12 has a regular
thickness D wh1ch substantlally corresponds to the

thlckness of a wafer, not shown in detall ‘here, from which -

.~.the chip 11 has been formed by separatlon from the wafer _

:"comp051te. As will be explained further in the follow1ng,'
N the configuration of the chip module 10 shown in Figure 1
20 forms a handling unit as basis of the production of a-chip.
' 'module 37, illustrated by.way of example in Figure 2,

comprlslng the chip 38 of reduced thickness. As is to be
indicated by the_shaded_subsldlary area in Figure 2,

following the material4remOVing*processing'of a surface

arranged opposite the contact metallizations 16, 17 and
_referred to in the following as'rear side 39, the chip 38
is to possess a thickness reduced by Ad compared to the

chip 11~ shown in Flgure 1, =so that the thickriess d of the

chip 38 is substantlally smaller than the thlckness D of .
the chlp 11 (Flgure 1)

- If Figure_z'is'compared with Figure 3, which illustrates an

enlarged partialfView of the chip module 10,'it:will'be '
apparent that the thickness reduction Ad shown in Figure 2

‘results in a chip module 37 with a substantially smaller
d"overall thlckness h compared to the Chlp module 10 with the o
-overall thickness H. :
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In- the form of the example of a connectlon p01nt Flgures 3'
'and 4 111ustrate the manner 1n Wthh the connection between:fp

the contact metalllzatlon 17 and the connectlng lead 15 of

-the substrate 12 is establlshed to form the chip module 10.

It can clearly be seen how, commencing from a coverlng

'layer with assoc1ated recess 19 the contact metalllzatlon
17, engages 1nto the .recess 19 formed in the carr1er 1ayer
.13 in the region of the contact metalllzatlon 17. The
'“recess 19 in the carrier layer 13 extends up - to the _

: connectlng lead 15 arranged on the rear side of the carrier -
~ layer 13~ fac1ng towards the- ch1p 11 and 1eaves said
_'connectlng lead. 15 exposed in the reglon of a rear Chlp
dcontact zone 21 arranged opp081te an outer contact 31de 20.

The recess'19 contains'a_connecting-materia1_22 which
serves'both to establish an electrically conductive _
connection between the contact metalllzatlon 17 and the
Chlp contact reglon 21 of the connectlng lead 15 and to

establish a mechanlcally re11ab1e connection between the

ch1p 11 and the substrate 12,

"The connectlng materlal 22 1llustrated in Flgures 3 and 4
hcons1sts of a solder coatlng in SOlld form applied to the -

chip contact region 21 of the connectlng lead. 15._ The

.fsolder comp051t10n selected for the solder coatlng here 1s
' adapted to the alloy or mater1a1 compos1t10n used for the :

contact metalllzatlon 17.  When gold is used for the
contact metallization 17, a lead/tin solder is suitable as .
connecting materlal 'In place of the solder coatlng 1t is

also possible, for example, to use an electrlcally
conductive epoxide- -resin- -based adhes1ve or a thermoplastlc'
-adhes1ve ' ' '

In any case,’ regardless of the nature of the connectlng

materlal, the connection 1llustrated in Flgure 3 between
f_the contact metalllzatlon 17 and the ch1p contact reglon 21-

of the connectlng lead 15 1s establlshed by the'
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1ntroductlon (arrow 48 in Flgure 4) of the contact

-'.metalllzatlon 17 1nto the recess 19, commenc1ng w1th the

chip 11 arranged above the substrate 12 (Flgure 4), ‘with

'.;the dlsplacement of the connectlng materlal 22. In orderL

:1n the case of a connectlon ‘established in this way, to

ensure a repeatable, unlform and smallest poss1ble overall

-b:helght H of the ch1p module 10 formed by the ch1p 11 and .

10

. substrate 12 it 1s suff1c1ent to 1ntroduce the contact

metalllzatlon 17 1nto the recess 19 unt11 the pa551vatlon'x

_layer 18 of the chlp 11 bears agalnst the- surface of the

. carrier layer 13 facing towards the chlp 11. To further_i

15

improve the mechanical'connection'between the chip 11'and
substrate 12 effected via’ the connectlng materlal 22 and

.illustrated ine Flgure 1 in the’ case of the example of the

contact metalllzatlon 17,  as 1nd1cated in Flgure 1 it 1sf

possible to.provide further metallization prOJectlonS-BS,

7.36 in.addition to the contact metallizations 16, 17'serving
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'for the electrical: contactlng of the substrate 12, which

- further pro;ectlons 35, 36 are formed 51m11ar1y to the o

contact metallizations 16, 17 and are 1nserted-1nto fixing
recesses which correspond in form to the recesses 19 but
have not been'shown in'detail here. ‘Here again, prec1sely _
as in the case of the: contact metalllzatlons 16, 17, a

. connection is establlshed between the metallization
25

projectiOns'35 36-and'the connecting leads 14, 15,
although this connection serves merely for the mechanical

"flxlng of the Chlp on the substrate and does not have any
electrical contact function. . To ass1st ‘the adhes1on of the

chip 11 on the substrate 12, planar or peripheral'adhesion 1
of the chip 11 on the substrate 12 can also be provided.

: As'can,be,clearly seen from Figure 3, even in the case'of

the only partial recessing of-the contact metallization 17

llnto the connecting mater1a1 22, wettlng occurs of all the

exposed sides of the contact metalllzatlon 17, here shown
in slmpllfled form as a paralleleplped, Th1s leads to

-correspondingly small electrical resistances in the contact

" This Sheet Has Been laced
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_reglon of the contact metalllzatlon 17 and the connectlng
p,materlal 22 and to good mechanlcal adhe81on.-

In order to prevent the formatlon of pressure cushlons due

to compress1on effects in the recess 19, especially when

- the recess 19 1s plentlfully fllled with connecting
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materlal 22, on its. upper side fac1ng towards the Chlp the_
carrler 1ayer 13 of ‘the substrate 12 can be prov1ded w1th a
groove -like ventllatlng channel 23 leadlng outwards from

. the ‘recess 19 or w1th other sultable dev1ces

In addltlon to the 1nsu1at1ng layer formed as carrler 1ayerf

~13 and 111ustrated 1n Flgure 1 'a further 1nsu1at1ng layer,W

wh1ch covers the connectlng leads at least except for

contact recesses, can also be arranged on said connectlng

'leads Addltlonally, the chip module 10 can also be

prov1ded with a c011 arranged on the substrate to form a :
transponder '

‘The- softenlng of the connectlng materlal or meltlng of the o

connecting material required for the recessing. of the

- contact metalllzatlon 17 into the connectlng material 22

can. take place s1mu1taneously to’ the application of the

pressure required for the dlsplacement of the connectlng

~material, as illustrated for example 1n Flgure 5. Flgure 5

shows a ch1p module productlon device 24 with two

'components comblned in a statlonary dev1ce,'namely a chip

placement device 25 and a heatlng device 26. As can be.
seen from Figure’ 5, the ch1p 11 is moved from above;-with
its contact metalllzatlons le, 17 fac1ng downwards, towards_

- the substrate 12 here arranged in a substrate strlp 27.
' The ¢ontact metalllzatlons 16, 17 are now. brought to bear

against the connecting materlal 22 arranged 1n the recesses .
19 in the ch1p contact reglon 21 (Fig. 3) of the connectlng i
leads 14, 15, Durlng the contactlng of the. contact

metalllzatlons 16, 17 with the connecting materlal 22

-contact heatlng of the connectlng 1eads 14, 15 can be
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effected by means of. the heatlng dev1ce 26, wh1ch 1s moved

-l;_from below the substrate str1p 27 towards the partlcular

substrate 12. Under the pressure of the ch1p placement

 device 25, the contact metalllzatlons 16, 17 then penetrate

10

into the connectlng materlal 22 softenlng under the effect

of the heat

"As an alternatlve to heatlng the connectlng materlal 22
during the' placement of the ch1p 11 as descrlbed 1n the
:fore901ng, it. is also - poss1b1e to melt the connectlng

material 22 in-a reflow process follow1ng the placement of

‘the chip 11, and thus to effect the wettlng of the contact
3metalllzatlons requlred for the connectlon of the

. connectlng mater1a1 22 to the contact metalllzatlons 16

15

17. Dependlng upon the nature of the connectlng materlal

.. here 1t can be necessary to overcome the. boundary surface5-
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res1stance of the connectlng mater1a1 .22 by applylng
pressure to the contact metalllzatlons ls, 17 us1ng an
additional pressure device downstream of the ch1p placement
device - 25, in order to fac111tate the recess1ng of the

contact meta111zat10ns 16, 17 into the connectlng material

- 22 8o as to ach1eve the descrlbed embeddlng of the contact
_metalllzatlons 16, 17 in the connectlng material 22.

-Flgure 6 is a plan v1ew of. the’ substrate str1p 27 already

mentloned in assoc1atlon w1th the ch1p module productlon
dev1ce 24 1llustrated in Flgure 5. As can be seen from the
plan view, the substrate strip 27 comprlses a plurality of

' contlnuously, consecutlvely formed substrates 12 connected

to one another via thelr connectlng leads 14, 15 extendlng

over the substrates 'In order to separate ‘an 1nd1v1dual

‘substrate 11, as shown in Figure 1, from the substrate

str1p 27 it is only necessary-to perform a punchlng proceSS'

along the punchlng lines 47 represented in dash- dotted
manner in Flgure 5. The punchlng process serves to sever

.connectlng reglons 29 30 of the connectlng leads 14, 15

and outer edges 32, 33 of the substrate strip 27 which form
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_tractlon edges and are prov1ded w1th a perforatlon 31._

Such a de31gn of ‘the substrate strlp 27 fac111tates the

fcontlnuous productlon of chip modules_lo.whereln,_as
- illustrated in Figure 5, the substrate ‘strip 27 with the
' substrates 12 prov1ded therein is conducted past the chlp

placement device 25. 1n the feed dlrectlon 34 1n clock-

~controlled manner,-

.The chlp modules 10 produced 1n the chlp module productlon

dev1ce 24 in each case constltute an 1ntermed1ate product '

or handllng unit for the subsequent process1ng of the ch1ps'

11 w1th the goal of produ01ng ch1p modules 37 compr1s1ng _
' chlps 38. whlch are thlnner than the chips 11 By v1rtue of

the. compos1te formed by: the substrate strlp, the chlp

modules 10 in their totallty form a correspondlng handllng
composite. Prior to the_separatlon of the ch1p modules 10
fromjthe.substrate.strip'27’exp1ained in the foregoing, as

illustrated in Figure 5 in the example of a continuous

'productlon process, materlal remov1ng process1ng of the

chlps 11 of the ch1p ‘modules 10 takes place follow1ng thelr
productlon in ‘the chlp module. productlon device 24.  For

this purpose the ch1p modules 10 are fed to a process1ng _
 device 40 in which chip body materlal is removed from the .
~rear side 39 of- the_chlp 11, as schematlcally 111ustrated

in Figure'z. In the'process1ng operation 1llustrated by
way of example in Figure 5, the processing dev1ce consists
of a belt gr1nd1ng dev1ce 40 compr1s1ng an endless grlndlng
belt 43 contlnuously revolving via rollers 42 on a device

carrier 41. The dev1ce carrier 41 is- prov1ded w1th an

~adjusting dev1ce, not - shown in deta11 here, which enables

the device carrler 41 to be moved upwards and downwards in

the direction: of the double arrow 44. By super1mpos1ng ‘an .

adjusting movement directed towards the rear side 39 of

the chip 11 .upon the revolv1ng movement of the grlndlng

belt 43, the chip 11 can be contlnuously reduced .in its’
thickness until a chip 38 is obtalned having a thlckness d
reduced compared to- that of the orlglnal Chlp 11 (Flgure
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'2)' The- thlckness d attalnable by means of thlS process1ng
.is- 11m1ted by the boundary layer 45, 1ndlcated in dash-

"_dotted 11nes in. Flgure 2 which delimits a c1rcu1t reglon

15

46 of the ch1p s1tuated between the pa551vatlon 1ayer 18
and the ‘boundary 1ayer 45, Untll ‘the boundary layer 45 is

'yreached ‘the Chlp can be processed from its. rear s1de 39
‘without impairing the function of the chlp due to
- penetration into the.clrcurt reglon 46.

The proces31ng of the chlp 11 w1th the belt grlndlng dev1ce
40 as 111ustrated in Flgure 5 gives rise to the Chlp module
f37 111ustrated in Flgure 2, wh1ch has a substantlally
reduced. overall helght h compared to the startlng ch1p

module 10.5 The chip modules 37 of reduced thlckness

_contlnuously produced 1n accordance with the process

‘illustrated in Figure 5 can then be separated from the
comp031te substrate strlp 27 as descrlbed 1n the fore901ng o
;w1th reference to Flgure 6 '
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Claim

';A'chip module'comprisihg_a substrate and at least one

chip arranged on the substrate, wherein the chip is

: contacted via. term1nal surfaces arranged on its front"

31de onto connecting leads of the substrate provided

' w1th a conductor path structure,_characterlsed in that'

the Chlp (38) has a thickness: whlch is. reduced

compared to its orlglnal thickness as a result of a

'removal of. materlal on 1ts rear s1de (39)

A ch1p module accordlng to Clalm 1, characterised in

that in order to obta1n an 1nterlock1ng contactlng o

-w1th bondlng pads (16 "17) formed on the. termlnal

surfaces, the ch1p (38) projects into recesses (19) of f

the substrate.(lz).whose base 1s_formed_by_the

connecting leads (14, 15) of the conductor path . -

structure.

" A chip module according to Claim 1 or 2, characterisedp

in that the bondihg pads (16,p17) of the chip (38) are

'embedded in'an eleCtriCally conductive'connecting

mater1a1 (22). which is arranged in the recesses (19)

_of the substrate (12)

A chip mbdule according to C1aim'2 or 3, characterlsed-

in that in addltlon to the bondlng pads (16 17),

-Wthh are electrlcally conductively connected to the

‘conductor path structure and engage into the. recesses

(19), at least one further projection .(35, 36) Wthh

is electrlcally 1ndependent of the conductor path

structure is provided on the front s1de of the Chlp

(38), sa1d projection (35, 36) engaglng 1nto a f1x1ng

recess of the substrate (12)

A chip module accordlng to one. or more of the

' precedlng clalms, characterlsed in that the ch1p (11
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'_38) is adhes1ve1y connected to the substrate (12) 1n:
'Cperlpheral or planar manner '

A ch1p module accordlng to one or more of the

i_precedlng clalms,-characterlsed by 1ts use in a- chlp.
: card.. '

TA process for the productlon of ‘a Chlp module'
comprising a substrate and at least one ch1p arranged

- on_the substrate, characterlsed by the process steps:
- formation of a- handllng unit. (10) cons1st1ng of .

at least ‘one chip (11) and a substrate (12) by

:;contactlng the ch1p or chlps on the substrate : .

. prov1ded w1th a conductor path structure, in such
manner that. the ch1p or chlps 1s/are contacted by_

. its/their termlnal surfaces onto connectlng leads
(14 15)  of the substrate and '

- processing of the Chlp or ch1ps (11) by means of
' a materlal removal process on 1ts/the1r rear side -

(39), the substrate (12) prov1d1ng for the
handllng and stablllsatlon of the Chlp or chlps
(11) durlng the process1ng

_pA process according to Claim 7, 'Character1Sed in that
" for the formatlon of the handllng unit (10) a
pplurallty of ChlpS (11) are contacted onto a _

' contlnuous substrate strip (27) and for the formatlon
~of individual chlp modules  (37) the substrate strip -

(27) is separated follow1ng the process1ng of the chip

.(11)

A process according to Claim 7 or 8, characterised in
that . the process1ng of a plurallty of ChlpS (11) is
carrled out s1mu1taneously
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=:A process accordlng to one or more of Clalms 7- or 9,

i characterlsed in that the process1ng of a plurallty of |

11.

120
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‘A process accordlng to one or more of Clalms 7 to 11
. characterlsed 1n that the process1ng of the chip or .-

ChlpS (11) 1s carrled out us1ng a common tool

A process accordlng to one or more of Clalms 7 to 10

.'characterlsed 1n that for the formation of: the _
“handling unit- (10) the contactlng of the ch1p or . chlps

(11) onto the substrate (12, 27) - takes place in such

-_manner that bonding pads (16, 17). arranged on the
‘terminal surfaces of the Chlp or ChlpS (11) are

inserted into a connectlng material (22) arranged in

' recesses (19) of the substrate (12 .27).T-.

" chips (11) 1s carrled out by means of a grlndlng or

13.

14,

1app1ng process.

A process accordlng to one of Clalms 7 to 11
'characterlsed in that- the proce551ng of the ‘chip or

ichlps (11) is. carrled out by means of an etchlng
'process '

IA process accordlng ‘to .one or more of Clalms 7 to 13,

characterlsed in that a functlon test of the ch1p is
carried out follow1ng the process1ng of the ch1p (11)
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