11111111121 7 *159159* INN Method for series production of chip cards, in
particular for SIMcards The present i nVenti on concerns 1"mﬂmmmﬂmmmmm
series pro- duction of chips, in particular for SIMcards i ses
the follow ng steps: a software programis created; the softwagsprogramis
applied onto a chip; chip-carrier-related and user-rel at ed per sona-
l'ization data are applied onto the chip. The invention is concerned with
the productigerabgakbr E¥Pes0hr6RLRS i oANE £PEKS L Rogyct i on
of so-called SIM(subscribér 1Tdentity nodu
cards that are inserted into a nobifbe teMecaphene and nust be activated by

entering a PIN so that the nobile telephone can be used to place or accept
calls. A chip on the SIMcard stores the information needed by the nobile

' d adiio_net - rk after being
gﬁ;fgﬂggeohnTaﬁ Sggggn%ﬁnggkgng °“F§Féé énm?ﬁhoémgﬁrfB?rﬁﬁﬁspbﬂrpose are
cal I ed persoaacthbaabiobhdpbd; ia ghetinetibentbs g@gecaeageeehsb'p-

carrier-related personalization data that are identical
comprises the following steps:

- a software program is created;
- the software program is applied onto a chip;
- chip-carrier-related and user-related persona-

lization data are applied onto the chip.

The invention is concerned with the production of all
types of chips, and principally with the production of
so-called SIM (subscriber identity module) cards, i.e.
mobile radio cards that are inserted into a mobile tele-
phone and must be activated by entering a PIN so that the
mobile telephone can be used to place or accept calls. A
chip on the SIM card stores the information needed by the
mobile telephone in order to log into a mobile radio net-
work after being switched on. The data that must be
stored on the chip for this purpose are called persona-
lization data; a distinction is made between chip-
carrier-related personalization data that are identical
for all chip carriers of a type for which the chips are
intended (for example wristwatches, cards, etc.), and
user-related personalization data that individualize the

card (for example, serial number, PIN number, etc.).

SIM cards are at present usually produced in the manner

schematically depicted in FIG. 1 and described below:

[
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.for all chip carriers of a type for which the chips are intended (for
exampl e wri stwat ches, cards, etc.), and 2user-rel ated personalization data
that individualize the card (for exanple, serial nunber, PIN nunber,
etc.). SIMcards are at present usually produced in the nmanner
schematically depicted in FIG 1 and described bel ow. *@0002* The first
step is software devel opnent, which requires a period of approximtely 6
nont hs. Based on this software, a nmask is created, and on the basis of
that in turn a ROM chip is produced. This requires approxi mately 16 weeks.

The chip is Thenferbeddedpi b Osas tRELe edanel bsnt 86, (BDOR OXeqhiveeks) . |f
defects occur, the software is nodified and the process of mask creation,

chip produc-Peréad @bdapPerprodateivné nesthng, Based noui thiatsohtvare e-
peated until _th est results are, OK |y then does se-, ries production
begin, in mh?cﬂg?%ré% fﬁ%aﬁfﬁﬂcﬁ?% PR g%?oﬁﬁ%%ﬂ %ﬁdt%%%eﬂﬂeﬁu¥£t% 20%odul e,
whi ch t akes apppoOxi - pFBEEEYd 16rNEEKSe o TNEDS PhASED £ a ced and
(if applicable) inprinted and the %%gp n%d%?@%égiﬁggﬁg%dgngégﬁ 0 the

cards. The pE&rheomaipzasi bhedaembedeed himt @appl medh 1l ©ndd thes€ddl ps. The

process described above is very_ |aborious and results on the one hand in
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tion, module production, testing, and modification is re-
peated until the test results are OK. Only then does se-
ries production begih, in which first the ROM chip is

produced and embedded into a module, which takes approxi-
mately 16 weeks. Then plastic cards are produced and (if
applicable) imprinted, and the chip modules are embedded
into the cards. The personalization data are then applied

onto the chips.

The process described above is very laborious and results
on the one hand in considerable delivery times and on the

other hand in considerable production costs.

It is therefore the object of the invention to develop a
method for series production of chips of the kind cited
initially in such a way that production times and pro-

duction costs can be decreased.

This object is achieved, according to the present inven-
tion, in that first the chip-carrier-related personaliza-
tion data are applied onto the chips, and the user-

related personalization data are applied onto the chips



-nmethod for series production of chips of the kind cited initially in such
a way that production tinmes and pro- ducfion costs can be decreased. This
obj-ect ts achieved, according to the present inven- tion, in that first the
chip-carrier-related personaliza- tion data are applied onto the chips, and
the user related personalization data are applied onto the chips only in a
| ater production step, separately fromthe chip-carrier-related

ersonal i zat | data n ' [ of ' ntion is, thus not to
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Thi s separatéﬁmseingrertanauaoséthaersgegki%atgﬁplpe§Hgtéuggﬁﬁe99nsiderable
| owering of production costs. The reason for this is that the user-
rel ated pers®Rafiza€i oh-€dat ahdpecsecuertyeletedanpedadnalibationstiabe
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programm ng tinme of approximtely one mnute), as a re-
the context of which the user-related personalization
data (for example the key number and ID numbers) are then
applied onto the cards. This separation of pre- and post-
personalization results in a considerable lowering of
production costs. The reason for this is that the user-
related personalization data are security-relevant data
that must be applied onto the chip only in correspon-
dingly secure environments. Whereas in the existing art
all the personalization data are applied simultaneously
onto the chips in a secure environment (which requires a
programming time of approximately one minute), as a re-
sult of the division of the personalization process ef-
fected according to the present invention, the chips need
to be in a secure environment only for the time necessary
to apply the user-related personalization data onto a
chip. This amounts to only a few seconds, however, so
that capital costs for secure environments and monitoring

actions are low.

According to a preferred embodiment, provision is made
for the chip-carrier-related personalization data to be

applied onto the card in one production step along with



-sult of the division of the personalization process ef- fected according to
the present invention, the chips need td be in a secure environnent only
for. the-tine necessary to apply the user-related personalization data onto
a chip. This amounts to only a few seconds, however, so that capita

costs for secure environments and nonitoring actions are |ow. According to
a preferred enbodi nent, provision is nmade for the chip-carrier-related

ersonal i zat i d t Liced qnto the.card i.n one produyction step
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be tested by a testing device as to their functionality; this usually
requires appF@%PnﬁF@NaGS4mmét5b§e¢@ﬁd§d by Bstpsedhgebyvibis ati e fhatt!s
used, according ta the.present inyention, to performpre- personalization.
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ensure that pr er iszati.on i e p i ely.20 to .80
seconds, doeg %gtgsfgﬁﬁggﬁh %%d&Feﬁg%ggﬁ%ﬁﬁoﬁhggdigﬁ?ngbgétﬁgnps? é tinme
for personal ezapirdinignta seépapateeprtoindeation,steppeanotRepely be _
consi derably decreased. This _also contributes to a |owering of production
cost s. AppliEﬁfFBHagﬂzFﬁéoﬁreEMeW§6n8¢iEaFPéﬁeﬁaPadéaﬁ bempek- ofopred in

t he context %EaHRQHbeh@%gggcﬁkogsb¥o§s§gegr%Eeensure that pre-

personalization, which takes approximately 20 to 80
seconds, does not slow down module production and in-
spection. The time for personalization in a separate pro-
duction step can thereby be considerably decreased. This

also contributes to a lowering of production costs.

Application of the pre-personalization data can be per-
formed in the context of module production by a separate
apparatus that has a corresponding number of more than 16
programming heads. Similarly, the testing device for
testing the chips can also be equipped with that number

of programming heads.

Alternatively, it is possible to provide the pre-
personalization data already in an earlier production
step, for example during production of the wafers from
which the chips are ultimately created, or of the chips.
The wafers are usually also subjected to a functionality
test, so that the testing time necessary here would also
be available for pre-personalization without slowing down
the process. A separate apparatus can again be provided

for pre-personalization, or the testing device for the



-apparatus that has a corresponding nunmber of nore than 16 progranmm ng
heads. Simlarly, the testing device for 5stesting the chips can also be
equi pped Wi th that nunber of progranm ng heads. Alternatively, it is
possible to provide the pre- personalization data already in an earlier
production step, for exanple during production of the wafers from which
the chips are ultimately created, or of the chips. The wafers are usually
al so subjectedfto a fun tionaLi%¥ test, so that the testing tine necessary
wa ec}3
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the process. 1A=SePAALHR RRRAMMAIMS HeHuAgai n be provided for _
pr e- personali zation, g?.the teé#fng device for the 5 wafers can be equi pped

with a corresponding nunber of at |east 16 programm ng heads. U tinately,
however, it :&]LS]L i.mmat eri al. whet her persona- lization is perfornmed in a
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parately from post-personalization; pre-personalization
can certainly also be accomplished in multiple steps or

levels.

Post-personalization can also be performed by a separate
programming apparatus having at least one corresponding
programming head. According to a preferred embodiment,
however, provision is made for the user-related persona-
lization data to be applied onto the chip in the pro-
duction step of automatically embedding the chip modules
into a carrier, for example a card or the cards. This in-
line application of the user-related personalization data
during the module embedding process allows production
times to be decreased further, since these data no longer

need to be introduced in a separate production step.

According to a further aspect of the present invention,
flash controllers are used for the chips instead of the
ROMs heretofore utilized. It is thereby possible to eli-
minate development batches such as those of the existing
art, and to circumvent tedious chip production runs. With
a corresponding software platform that shortens the

process of porting software onto other semiconductors



-however, provision is made for the user-related persona- lization data to
be applied onto the chip in the pro- duction step of automatically
enbedding the chip nodules into a carrier, for exanple a card or the
cards. This in- line application of the user-related personalization data
during the nodul e enbeddi ng process allows production tinmes to be
decreased further, since these data no longer need to be introduced in a

separale oroMelLoneteher dccoldingale. p TTLIeL popeel of Lhe present

i nvention, ash controllers arée us

heretof ore ubsédzefimnediats1§ heh ebyn posst e o8l dhe NS dsyvelopment
bat ches such as those of the existing art, and to circunmvent tedious chip
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process of porting software onto other. semi conductors 6 (hardware
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conjunction with the flash control- lers. Tedi ous devel opnent and testing
time is therefore elimnated or can be greatly abbreviated. Regarding
further advakeayeding efpodheend v af t 4 deou Nvarbod inen t § efLrenee ivsermade to
t he dependent.clains_and to  the description bel ow of an exenpl ary
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to the exi-
fers to the appended drawings, in which:

FIG. 1 shows a flow chart depicting the development and
production of chip cards according to the exi-

sting art; and

FIG. 2 shows a flow chart depicting the method for
series production of chip cards according to the

present invention.

In the method depicted in FIG. 2 for series production of
chip cards according to the present invention, what
occurs first is development of a corresponding software
program, which - as in the existing art - takes approxi-
mately 6 months. This software program is configured such
that it shortens the process of porting to other semicon-
ductors to a minimum of time and cost (hardware ab-
straction layer), and is usable in conjunction with flash
controllers. Concurrently with this software development,
the flash controller chips are produced. The chips are
then embedded into modules in the usual way and with cor-

responding machines, and then programmed with the soft-



-sting art; and shows a flow chart depicting the method for FIG 2series
production of chip cards according to thé present invention. In the nethod
depicted in FIG 2 for series production of chip cards according to the
present invention, what occurs first is devel opment of a corresponding
software program which - as in the existing art - takes approxi- mately 6
nont hs. This software programis configured such that it shortens the

f i i - t t i ni rum of time and cost
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controller chips are produced. The chips are then enbedded’into nnaulgs in
the usual wayednd hethscoro mrespehdnpgdamchenesndantderbencptograsned with

the soft 7 e.t hat s deyel oped, . The chi p nodul es progranmed in this
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seconds is necessary for each chip, for which reason several chips are
tested simul PhneBukPy8Pnseaendscagensseasanst L0665 spo dbin, t herpwbéebs of

modul e pro- reason several chips are tested simultaneously in each

case so as not to slow down the process of module pro-

duction and programming.

Subsequent to the functionality inspection, the pre-
personalization data (i.e. the card-related personaliza-
tion data) are applied onto the functional chip modules,
for which purpose the testing device is equipped with a
total of more than 16 programming heads, to which the
chip modules are automatically transported. Since pre-
personalization takes more time than the previously per-
formed functionality test, parallel programming of se-
veral chips is performed, for which purpose a correspon-

ding number of programming heads are provided.

The chip modules that have been completed and programmed
with pre-personalization data in this fashion are then
embedded in the usual way into plastic cards. Prefabrica-
ted plastic blanks having a corresponding cavity and
plug-in form are preferably used for this purpose. Appli-
cation of the user-related personalization data onto the
chips by a corresponding programming apparatus is accom-

plished prior or subsequent to embedding, but in the same



-duction and progranm ng. Subsequent to the functionality inspection, the
pre- .personalization data (i.e. the cardfrel ated personaliza- tion data)
are-appliied onto the functional chip nodules, for which purpose the
testing device is equipped with a total of nore than 16 progranm ng heads,
to which the chip nodules are automatically transported. Since pre-
personal i zation takes nore tinme than the previously per- forned
functionalit par al el r i f. se- veral chips is_performed,
for which pu 5§§§E51§§r%§§§dn&%§?n @%&% 3?159%6989F§ﬁﬁfn8 ﬁgbd§gére

provi ded. Therehieptrdueesntihakcbave theerieonrpketedpand prognamed with
pre-personalization data in this fashion are then enbedded in the usual
way into pl asSil®ceaids isPraflabhiess- thed phastiodebbadkiDhavimhgraare

correspondin vity and |l ug-in formare preferably used for this
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per sonal i zat pemsshnepizatiion peocpsesenhe theieanllyceeesr Fby- Eekayantnstep in
producti on since it is only here that the code and ID nunber are
entered), is pEPPBRREd FA"aPSeldPé™ég¢Pronment. Since only a few seconds
are necessary for this part of the personalization process, the capital
costs for secure en

It has been found that production times and costs can be

considerably decreased by applying the method according
to the present invention, i.e. the use of flash control-
lers instead of ROMs, pre-personalization in the context
of module production, and application of user-related

personalization data during the embedding of modules into -

the cards.



-vironments can be mnimzed. It has been found that production tines and
costs can be considerably decreased by applying the nmethod according to
the present invention, i.e. the use of flash control- lers instead of ROWs,
pre-personalization in the context of nodule production, and application
of user-related personalization data during the embedding of nodules into
the cards. 9 Cdains 1. A nethod for series production of chips, in particu-
lar for SIMgards. that conprises the following steps: a software program
is created; - software programis applied onto a chip; _
chip-carrier-related and user-related persona- lization data are applied
onto the chip, the method being characterized in that first the

chi p-carrierirel abetlepbpdohaki zariien pdaﬁacaierapglCB?pQ?LQntbﬁ;ﬁhbnsi and
the user- related.personalization data are applied onto the <chips only in
a later productioh §t£8f EéﬁaFafgﬁy tg?GnFPHBréEPE-Eﬁ?rﬁ@ﬂlpﬁpaﬂed _ _
personal i zati on dagtgps2. The method as defined in Caim1l, characterized in
that the chip-carrier-related personalization data are applied onto the
chips in nmultipl e stepmftware program is created;

- the software program is applied onto a chip;
- chip-carrier-related and user-related persona-
lization data are applied onto the chip,
the method being characterized in that
first the chip-carrier-related personalization

data are applied onto the chips, and the user-
related personalization data are applied onto the
chips only in a later production step, separately

from the chip-carrier-related personalization data.

2. The method as defined in Claim 1, characterized in
that the chip-carrier-related personalization data

are applied onto the chips in multiple steps.

3. The method as defined in Claim 1 or 2, characterized
in that the chip-carrier-related personalization
data are applied onto the chips in one production

step along with chip module production.

4. The method as defined in Claim 3, characterized in
that the chip modules are tested by a testing device
as to their functionality, and the system-related
personalization data are applied onto the chips in

the context of this testing operation.



3. "The nmethod as defined in Caim1l or 2, characterized in that the

chi p-.carrier-related personalization datta are applied onto the chips in
one: production step along with chip nodul e production. 4. The nethod as
defined in Claim3, characterized in that the chip nodules are tested by a
testing device as to their functionality, and the systemrel ated
personal i zation data are applied onto the chips in the context of this
testing operation. 10 5. The nmethod as defined in Claiml, characterized in
that application of the software is acconplished in one production step

along with chbip noHel fephedues He@Anel. ifhei1aehhed ag.defined.Lg G aim 1,
characterized in that the chip-carrier-related personallzatlon data are

appl i ed onto waf ekBatraapwhrehirhecfhitps apétwprediusedccdmpThshedt hod as
defined in ClalrnGh charﬁ t?rized in ﬁhat the wafers are tested as to
their functionali<"tyPT8AYCERE cRtBPcArPIEr Ve at BAPpBPEBAEI PFAERSN dat a
are applied onto thghnwafers during that test. 8. The nethod as defined in
one of the foregoing clainms, characterized in that flash controllers are
used for the chips. 9. The nethod as defined in one of the foregoing

6. The method as defined in Claim 1, characterized in
that the chip-carrier-related personalization data
are applied onto wafers from which the chips are

produced.

7. The method as defined in Claim 6, characterized in
that the wafers are tested as to their functionali-
ty, and the chip-carrier-related personalization

data are applied onto the wafers during that test.

8. The method as defined in one of the foregoing
claims, characterized in that flash controllers are

used for the chips.

9. The method as defined in one of the foregoing
claims, characterized in that the chip modules are
each embedded into a carrier, in particular into a
card, and the user-related personalization data are
applied onto the chip in the production step of au-
tomatically embedding the chip modules into ﬁhe car-

riers.

10. The method as defined in Claim 9, characterized in

that prefabricated cards, having a cavity for the



clainms, characterized in that the chip nodul es are each enbedded into a
carri.er, in particular into a card, andiithe user-rel ated personalization
data are applied onto the chip in the production step of au- tomatically
enbedding the chip nodules into the car- riers. 10. The nethod as defi ned
in daim9, characterized in that prefabricated cards, having a cavity for
the I'] chip nodules that are to be enbedded, are used as carriers. 11. The

nmet hod as defi ned h@ C%g&g&lo, h%racteriz din at. prefabricated cards,
B 18t SR

t
having a cavity and Bl Uge f 8F St k8 ﬁiE@bﬁﬂg?darér?ouﬁédeﬁﬁedded,

are used. 12. Ancappacatus for testing wafers, characterized in that it
has nore than 16 programm ng heads in order to apply chip-carrier-rel ated
personal i zation data onto the chips. 13. An apparatus for testing chips or
cut wafers afﬁto heir functionality, characterized in that it has nore

than 16 and, “in paffiB&FAPY 35 PRE4PEANTAGCLARAJSOF nchraaFtesiapgl yn
chip-carrier-rel at gde PeFS@zpRaALL [ ta .0 _the_chips. . An
apparatus for producfng ch?p %%gﬁggsgggﬁgfaggg?ﬁg §e839%9§h3%éinﬂas nor e
than 16 progranm Ay headsfpn the chips that are to be embedded, are

used.

12. An apparatus for testing wafers, characterized in
that it has more than 16 programming heads in order
to apply chip-carrier-related personalization data

onto the chips.

13. An apparatus for testing chips or cut wafers as to
their functionality, characterized in that it has
more than 16 and, in particular, 32 programming
heads in. order to apply chip-carrier-related perso-

nalization data onto the chips.

14. An apparatus for producing chip modules, characteri-
zed in that it has more than 16 programming heads in
order to apply chip-carrier-related personalization

data onto the chips.

15. An apparatus for testing chip modules, characterized
in that it has more than 16 programming heads in or-
der to apply chip-carrier-related personalization

data onto the chips.



-order to apply chip-carrier-related personalization data onto the chips.
15. An apparatus for testing chip nodul es characterized in that it has
nore than 16 programm ng heads in or- der to apply chip-carrier-rel ated
personal i zation data onto the chips. 12 16. An apparatus for enbedding
chip nodules into an, in particular, card-shaped carrier, characterized in
that it has at |east one programming head in order to apply user-rel ated
personalizathgn dﬁta ontoﬁ%gg échi%s of, the chip nodules. 17. An apparatus
. q

P
for personal i Zi ng ¢hfp§2é 8% fBeddipgr FPP, MeARLGEL &PESe@Ni nibhat i s

has at |east one ppregeandi-Ngchedadshapearpbylng Userabglated, RSr sgna-

lization data.
that it has at least one programming head in order

to apply user-related personalization data onto the

chips of the chip modules.

17. An apparatus for personalizing chips embedded into a
carrier, characterized in that is has at least one

programming head for applying user-related persona-

lization data.



