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In the production of raised contact metallizations, which
are also described in technical terminology as “bumps", on

15 terminal areas of a substrate, such as, for example, a chip
or a carrier substrate that serves to mount chips or other
electronic components, measures have been proved necessary
in practice that make possible reproducibility of the
production method in order to be able to produce bumps with

20 uniform morphology. This applies regardless of the method
chosen for the bump production, in particular for methods
in which the bumps are produced by a. metal deposition in a
metallization bath. This can be done electrolytically or by
wet-chemistry. '

25
The object of the present invention is to propose a method

- for determining a parameter that makes possible a simple

monitoring of the processes in a metallization bath in
order to be able to produce reproducible bumps in regard to

30 "their morphology. |

A first achievement of the object on which the invention is
based has the features of Claim 1.

35 In accordance with this first solution, a method is
proposed in which, according to the invention, a test
substrate having at least two terminal areas adjacent at a
defined spacing is introduced into the metallization bath
and the parameter is determined from the variation in an
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I'n an continuous buildup of the contact metallizations on the
terminal areas induces an electrical signal that, given a
defined, that is to say known spacing between the terminal

10 areas, makes it possible to draw a conclusion about at
least the area éxtent of the contact metallization. In an
isotropic deposition process of the metallization material
dissolved in the metallization bath on the terminal areas
of the substrate, that is to say given a uniform "growth"

15 of the metallization material on the surface and also in
the peripheral or edge regions of the terminal area, direct
conclusions are in addition possible about the shape of the

raised contact metallizations.

20 It has proved particularly advantageous if the
abovementioned parameter is determined from the variation
in the electrical resistance of an electrical measuring
circuit encompassing the terminal areas.

25 A further achievement of the object on which the invention
is based has the features of Claim 3.

According to the invention, in the case of this
achievement, a test substrate having at least one.terminal

30 area is introduced into the metallization bath and the
parameter is determined from the measurement of an
electrical quantity due to the mass of the contact
metallization on the terminal area. In contrast to the
abovementioned first achievement, in this case, conclusions

35 about the morphology of the individual contact
metallization are not drawn from the relationship between
two contact metallizations deposited on terminal areas
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resistance of an electrical measuring circuit connected to
10 the terminal area. This variant of the method according to
the invention is based on the fact that, in addition to the
density of the metallization material, the contact
metallization cross section forming on the terminal area
and also the length of the contact metallization formed on
15 the terminal area determine the value of the ohmic
resistance. In the case of known electrical quantities of
the terminal area, direct conclusions can be drawn
 therefrom about the morphology of the contact
metallization, in particular in the case of an isotropic
20 deposition process.

In order to make possible a determination of the parameter
that is substantially unaffected by the measurement
current, it is proposed, proceeding from the principle of

25 the achievement on which the two achievements according to
the invention are based, namely the determination of a
parameter based on electrical quantities determined in an
electrical measuring circuit, to close the electrical
measuring circuit for determining the electrical guantity,

30 that is to say, for example, the resistance, only
intermittently, preferably periodically. As a result it is
possible, for example, to substantially suppress galvanic
effects as a consequence of current flow between the
terminal areas or between the metallization bath and the

35 terminal area or terminal areas on a purely wet-chemical
deposition process.
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baths or an undesired deposition of the metallization
material on the walls of the bath containers, have a
diffusion behaviour that acts against the desired

15 depositioh on the terminal areas. In addition, the
behaviour of many stabilizing components, such as, for
example, lead, proves to be nonlinear with regard to the
diffusion into the surface of the terminal areas, which are
normally designed as aluminium pads, so that in the

20 peripheral regions of the terminal areas a greater
deposition-inhibiting effect can be detected than in the
region of the surface of the terminal areas. The use of
stabilizing components in a metallization bath therefore
results in appreciable effects on the morphology of the

25  contact metallizations deposited on the terminal areas.
Thus, it has proved necessary to monitor the concentration
of the stabilizing components in the metallization bath
.continuously in order to be able to produce contact
metallizations that are constant with regard to their

30 morphology.

On the basis of the relationships cited above, it proves
particularly advantageous if, in the case of the method
according to the invention, the concentration of a bath

35 stabilizer added to the metallization bath is determined as
parameter. In a preferred variant of the method with regard
to this applicétion case, the test‘substrate is provided
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areas with short-circuit contact as a result of comparison
with contact spacing reference values for known stabilizer
concentrations.

15 Furthermore, it also proves very advantageous if the method
according to the invention is used as parameter for
determining the deposition rate of the metallization
material in the metallization bath during the formation of
the contact metallization.

20
In accordance with a preferred variant of the method, to
determine the deposition rate, the test substrate, which is
provided with at least one terminal area arrangement that
comprises in each case two terminal areas assigned to one

25 another with a defined contact spacing, is immersed in the
metallization bath. The electrical resistance between the
terminal areas of the terminal area arrangement is then
repeatedly measured and the time to the formation of a
short-circuit contact between the terminal areas is

30 measured.

A device particularly suitable for performing the method
according to the invention comprises a test substrate
‘having at least one terminal area errangement.that

35 comprises two terminal areas disposed at a defined spacing
from one another, the terminal areas forming shoftfcireuit

poles of an electrical measuring circuit comprising a
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and the test 5 substrate is imrersed for a predetermned tinme interval in

10 A test substrate particularly suitable for performing the
method according to the invention or for forming a suitable
device has at least one set of terminal area arrangements
having a plurality of terminal area arrangements, the
terminal area arrangements each having two terminél areas

15 assigned to one another at a defined contact spacing and
the contact spacings between terminal areas assigned to one
another of various terminal area arrangements being
different. '

20 A test substrate structured in this way makes possible both
the determination of the concentration of a stabilizing
component contained in a metallization bath and the
determination of the deposition rate of the metallization
material on the terminal areas.

25 .

If the test substrate comprises,'in addition, a plurality
of sets of terminal area arrangements, each set of terminal
areas being of equal size and‘the various sets of terminal
areas having a different size, it is also possible when

30 performing the method to detect effects that are due to the
nonlinear behaviour of the diffusion of the stabilizing
components into the surface of the terminal areas and that
result in an anisotropic deposition on the terminal areas.

35 A design of the test substrate having a spatial arrangement
of the terminal areas that is such that, to form the
contact spacing between two terminal areas assigned to one
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electrical nmeasuring circuit conprisi . .
g meta izatggnabath prior to the beginning of

the deposition of the contact
metallizations;
15

Figure 2 shows the test substrate shown in Figure 1

in an intermediate stage, with partly formed

contact metallizations;

20 Figure 3 shows the test substrate shown in Figure 1

in a contact stage of the contact
metallizations;

Figure 4 shows a further embodiment of a test

25 substrate having a plurality of sets of
terminal area arrangements comprising
terminal areas of different size;

Figures 5 to 8 show the formation of contact metallizations

30 on terminal areas of a terminal area
' arrangement of the test substrate shown in
Figure 4 in different metallization baths;

Figure 9 shows contact metallizations deposited on

35 terminal areas of different size;



6. - .resistance neasuring instrunent. To performthe nethod vari ant
I 0, which, to determ ne the paraneter, the electrical resistance due to
the mass of the 5 contact netallization is neasured, the test substrate has
at least one termnal area, the termnal area formng an el ectrica
conductor of an electrical neasuring circut conprising a resistance
measuring instrunent. 10 A test substrate particularly suitable for

perform ng the t hod according to the inyention or for formng a

sui tabl e g&@VF@b as at §§§¥F 8ngu§§¥e5feFéPﬁFW?PtanaaaFFgﬁgenents

having a plurality of tern pabstretedhadiagmanepatibe arrahgetientl oFr ea

arrangenents each having tw%Itenni al _areas 15 assigned to one another at a
d

defined contact spacing and “€Tm BEFPEc - Ps Balififs VB&¥ieen terninal areas
assigned to one anot her of various term nal area arrangenments being

differents  piQudd Q5! SUDSUhALG S LUGLULAd, Rel Ris WRL:MBKESRARS bl e both
t he determ nati~on o he concentratron of "a stabili1zing conponent
contained in a netallizati osheatnh iandrigwere 10;determ nati on of the

deposition rate of the netallization

Figure 12 shows the test substrate shown in Figure 11

in a sectional view along the sectional-line
10 path XII-XIT. '

Figure 1 shows a test substrate 11 inserted in a
metallization bath 10 immediately after the insertion into
the metallization bath 10 prior to the beginning of the

15 deposition of metallization material 12 dissolved in the
metallization bath 10 on a terminal area arrangement 15 of
the test substrate 11, said terminal area arrangement being
formed by two terminal areas 13 and 14.

20 The metallization bath shown in Figure 1 and mentioned
‘below may be a nickel bath that serves, for example, for
forming contact metallizations on aluminium terminal areas,
which are also described in technical terminology as
aluminium pads. The substrate may be formed substantially

25 of silicon, such as is the case, for example, for a chip or
wafer.

The terminal areas 13 and 14 of the test substrate 11 are
connected in the present case via a contact arrangement 18
30 by means of two through connections 16 and 17 to an
electrical measuring circuit 19. The through connections
16, 17 pass through a container wall 20 of a bath container
21 accommodating the metallization bath 10. The contact
arrangement shown here by way of example can also be formed
35 as an immersion contact arrangement without passing through
the container wall. The measuring circuit 19 that comprises

a resistance measuring instrument 22 is provided with a
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wet-chemical deposition of the metallization material 12
from the metallization bath 10.

10

| Figure 3 shows the contact metallizations 24, 25 formed on
'the terminal areas 13, 14 by deposition of the
metallization material 12 at an advanced stage'in which the
contact metallizations 24, 25 have coalesced with the

15 formation of a contiguous contact and make possible, in
this contact state, a short-circuit of the measurihg
circuit 19 in the closed position of the switch arrangement
23. This instant of coalescence of the contact
metallizations 24, 25 can be clearly detected by a drastic

20 drop of the resistance value measured by the resistance
measuring instrument 22.

The abovementioned correlation between the coalescence of
the contact metallizations 24, 25 and the marked change in

25 an electrical parameter of the measuring circuit 19 makes
possible the determination of characteristic parameters for
the deposition process that takes place in the
-metallization bath 10 and that make it possible in a simple
manner to monitor the deposition process for the purpose of

30 reproducibly producing contact metallizations of defined
size or morphology.

Figure 4 shows a test substrate 26 comprising three sets

27, 28 and 29 of terminal area arrangements that each have
35 four terminal area arrangements 30 to 33 or 34 to 37 or 38

to 41 having in each case terminal areas 42, 43 and 44 of

various sizes, the terminal areas within a set 27 to 29



drawi ngs. In the draw ngs: 10 Figure 1 shows a test substrate

i.mmersed in a metal lization bath prior to the beginning
of t he ‘deposition of the contact

netal lizat ions; 15 Figure 2 shows the test substrate shown in
Figure 1 in an interngdi ate stage, with partly fornmed
contact netallizations; 20 Figure 3 shows the test substrate shown
in Figure 1 cont ct e_.cont
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contact spacing 45 and advancing via the contact spacings

46 and 47 to a contact spacing 48. At the same time, the
10 respective contact spacings 45 to 48 are equally large for

the individual sets 27 to 29 of terminal area arrangements.

To explain the different deposition behaviour or its effect
on the morphology of contact metallizations 49 to 52, the

15 terminal area arrangements 30 to 33 of the first set 27 of
terminal area arrangements are shown in Figures 5 to 8
based on a partial sectional view of the substrate 26 in
the region of the respective terminal area arrangement 30
to 33. The views in Figures 5 to 8 each apply to deposition

20 processes in different metallization baths. Figures 5 to 8
each show the morphology of the contact metallizations 49
to 52 in that phase of the method in which an electrically
conductive contact is formed between the terminal areas 42
as a consequence of the contact metallizations 49 to 52

25 that have coalesced over the respective contact spacing 45,
46, 47 or 48 and have resulted from deposition on the
terminal areas. At the same time, the metallization baths
respectively used have a different concentration of a
stabilizing component, with otherwise identical bath

30 composition, said stabilizing component being intended to
pfevent the decompogition of the metallization bath. In the
_present case, the stabilizer concentration decreases
proceeding from the view according to Figure 5 to the view
according to Figure 8.

35 _
To explain fundamentally the effect of the stabilizer
concentration of a metallization bath on the morphology of



8- =+ .Figure 10 - shows a further enbodi ment of a test

substrate having a spatial arrangenent of term nal areas
in a side view, 5 Figure 11 shows a plan view of the test substrate
shown in Figure 10; Figure 12 shows the test substrate shown in
Figure 11 . in a sectiongh view along the sectional-line
10 path XiI-XI1. Figure 1 shows a test substrate 11
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the diffusion of the stabilizer component into the surface
of the terminal areas 55 and 56. In the region of the
surface of the terminal areas 55, 56, at a sufficiently
large distance from the peripheries of the terminal areas
10 55, 56, a substantially linear diffusion behaviour occurs -
and in the region of the peripheries themselves, a )
nonlinear diffusion behaviour occurs as a consequence of a
peripheral effect. In the region of the peripheries, said
nonlinear diffusion behaviour causes an intensification of
15 the inhibition action effected by a stabilizer component,
such as, for example, lead, said inhibition action acting
against a deposition of the contact material from the
metallization bath on the terminal areas 55, 56. A
substantially heavier debosition of contact material on the
20 terminal areas 55, 56 is therefore established at a
distance from the peripheries of the terminal areas 55, 56
than in the region of the peripheries themselves. This non-
uniform deposition is also described as anisotropic
deposition. In contrast thereto, in a metallization bath
25 free of stabilizing components, as shown, for example, in
Figures 1 to 3, a uniform, isotropic deposition of the
metallization material occurs on the terminal areas, i.e.
in the region of the peripheries the deposition takes place
to the same extent as in a region of the terminal areas at
30 a distance from the peripheries.

Figure 9 now shows a phenomenon that is to be observed, in
particular, in metallization baths having high stabilizer
concentration and that is also described as "bevelling" in
35 technical terminology. In this case, severe bevels are to
be observed in the contact metallizations 53, 54 in the
region of the peripheries of the terminal areas 55 and 56



formng contact netallizations on alum niumtermnal areas, whi ch are

al'so described in technical term nol ogy as al um ni um pads. The
substrate may be fornmed substantially 25 of silicon, such as is the case,
for exanple, for a chip or waf er . The term nal areas 13 and 14 of
the test substrate 11 are connected iJp the present case via a contact
arrangenment 18 30 by means of two through connections 16 and 17 to an

el ectrical neasur'€g ci{c i 19. The through c ne ections 16, 17 pass
through a coﬂ?aiﬂ% 1%8-%f & PR O A & ANtAH modating t he
netalIizatiomebalhiﬁ@ti&he BEntBEtls toabeadgseemedsabmm here by way of
exanpl e can a n ng t w thout
passi ng throuéﬁgegso%ﬁ @%rmgf%ﬂyﬁ%%éﬁe%§%€%%g£%€%%%1tg%g&that

conpri ses suppress$©an@§ hemsbsuwgrtusllnnpneventlngpaogrquhmpfhtbe
9 S t CBoAELARIRAEAL: 43 BQ?&n&B%ﬁé B&f%ﬁﬂ flégeafnghénéermlnéiosure of

the electrical measuring circul ure shows the state of the
terminal ared%¥38, 14 of 55t hebt cSEPIRBLRY PR ﬁh@aﬁ%%@ b VERR et TRIR? 41 on

tinme, coatrast ﬁsialhbéaélpmﬁgﬁ4a1§5 nascadied D8 IV8 e f Pedt CORALhY
visible ”a””ﬁéigﬂt E tecon@actargggli%kagfogssg,rgiuéﬁagfcan be
achieved by a deposgition process. As Figure 9 in fact
10 clearly shows, proceeding from an identical stabilizer
concentration, with a comparatively small terminal area 55,
a smaller height of the contact metallization 53 is to be
expected compared with a larger terminal area 56 in
‘contrast to the contact metallization 54 deposited on the
15 larger terminal area 56. With a sufficiently high
stabilizer concentration, the deposition may even be
completely suppressed in the case of a small terminal area.

The above comments made with reference to Figures 5 to 9
20 make it clear that the deposition processes influenced by
the stabilizer concentration can be utilized in conjunction
with a device shown with regard to its basic principles in
Figures 1 to 3 also for determining an unknown stabilizer
concentration of a metallization bath. For this purpose,
25 the test substrate 26 shown in Figure 4 can be used,
specifically in such a way that the test substrate 26 is
introduced for a specified time interxrval of, for example,
10 to 20 minutes into a metallization bath of unknown
‘stabilizer concentration. At the same time, the individual
30 terminal area arrangements 27 to 41 are connected to an
electrical measuring circuit 19 by means of their
respective terminal areas 42, 43 or 44 in the way shown in
Figures 1 to 3, said measuring circuit being periodically
closed and opened. Depending on the terminal area
35 arrangements for which electrical contacts result between
the contact metallizations grown by deposition on the
respective terminal areas within the specified time



wet - chem cal deposition of the netallization material 12 fromthe

nmetal lization bath 10. 10 Figure 3 shows the contact netallizations 24,
25 formed on the term nal areas 13, 14 by deposition of the

metal lization material 12 at an advanced stage in whi ch the cont act
nmetal i zations 24, 25 have coal esced withyjghe 15 formation of a contiguous
contact and nmake possible, in this contact state, fa ﬁhort fILCUIt of

t he neasurin circyit 19.in the cl osed position of the switc
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within a setog7thg ggher hand, an electrical contact is detected in

addition in the case of the terminal areas 42 of the
terminal area arrangement 32 and 33 assigned to one another
at the comparatively large contact spacing 47, 48, a

15 comparatively low stabilizer concentration exists, with a

' correspondingly high deposition rate. A quantitative
determination of the stabilizer concentration going beyond
this qualitative evaluation then becomes possible by
comparison with reference measurements in which, with a

20 known stabilizer concentration of a metallization bath, a
respective correlation has been carried out between the
stabilizer concentration and a certain terminal area
arrangement having a defined contact spacing.

25 ©Since, as was explained, in particular, with reference to
Figure 9, the effect of the stabilizer concentration of a
metallization bath on the morphology of a contact _
metallization is different for terminal areas of different
size, the test substrate 26 may be provided, as shown in

30 Figure 4, with further sets 28 and 29 of terminal area
arrangements comprising terminal areas 43 and 44 of
different size so that the test substrate 26 makes possible
conclusions that are as general as possible about the
effects of the stabilizer concentration on the morphology

35 of the contact metallizations, but at least for terminal
areas of different size.



10 . . being equally Iarge[ In the test substrate 26 shown by way of

exanple in Figure 4, contact spacings 45, 46, 47, 48 bet ween the

term nal areas 42, 43, 44 assigned to one anot her by the term nal area
arrangenents are uniformy 5 graded in such a way that for every set 27,

28, 29 of term nal area arrangenents,14 he contact spaci ngs becone

| arger by an equal extent proceeding fronlthe narr ow contact spacing 45
and advanci t C [ C aci ng
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ef f ect on the porp g contact metallizations 49 to 52, the 15
termnal ar e%a%?r‘aﬁg’élf’r%n%% BY)lil‘éa%Bt%’Fm%%lfﬁ%% ap¥angements 58 okoy Gk

area arr @ genRRé Sa adef SEO¥AL | @oﬂt@bﬁ eSpacing 863, 6dpses, ogs cama@rti al
sectional view of tg bstrat 26 in £ tP€ %géon of the respective
termnal ar e3P5FP5R gxeﬁ?rgbna argas oL (gL LeERRE i $1 % yures 5 to 8 each
“apply to dep03|t|on 20 processes in different nmetallization baths. Figures

20 ha CRSNPBRUCR ECOR BOLOBIPL LIy CORtRELPELeLY 1285 pre o 1O

52 in that ase 0 I'ch an e condlc
contact is fbenaun@btaE@nStﬁ%.t@;ﬁpﬂaedaabgse49he Caéslgrc9h%§ﬁu@ﬁc@fof t he

CO“taCtJﬁﬁtathézéﬁb99§a68 S? 58f2éhéh€érH§H§1C&féésgfﬁaﬂgéﬁeﬁQE ggspective
contact spacin 48 and have resul ted_fTom deposition on

t he terni ngP aieaxe %\%EFﬁEeéaﬁE ERpeungRePeEtef | $24t PHNCREF Her -arm-
type bracket projections 68 to 71 and are situated at the

respective contact spacings 63 to 66 opposite the assigned
terminal areas 62 in the carrier plate 67. Provided both in

15 the carrier plate 67 and in the bracket projections 68

to 71 are contact conductors 72 that debouch into

external coﬁtacts 73 that make possible a contacting of the
terminal areas 62 through a container wall 74 of a bath
container 75, as shown in Figure 12.

20
The view according to Figure 12 makes it clear that, using
the test substrate 57, the formation of an electrical
contact between two contact metallizations 76 and 77
forming on the terminal areas 62 of the terminal area

25 arrangement 58 is possible not parallel to the surface of
the substrate 57, as is the case for the test substrate 26
shown in Figure 4, but, on the contrary, perpendicular to
the surface of the test substrate 57. The abovedescribed
method for determining the stabilizer concentration in a

30 metallization bath utilizing the short-circuit forming
between the contact metallizations can consequently also be
used in those cases where, as shown, for example, in

Figure 9, no growth of the contact metallizations takes

place beyond the peripheries of the terminal areas as a

35 consequence of the deposition process, but only on the
surface of the terminal areas. As becomes clear from an

overall view of Figures 11 and 12, the arrangement in each



respectively used have a different concentration of a stabi | i zi ng
conponent, with otherw se identical bath 30 conposition, said stabilizing
conponent .being intended to prevent the deconposition of the _
metal lization bath. In the present case, the stabilizer concentration
decr eases proceeding fromthe view acggrding to Figure 5 to the view
according to Figure 8. 35 To explain fundamentally the effect of the

stabilizer concentratiaqn qf _a nmetalli on bat.h _gn the nor phol ogy of
a contact net &t 2 |or1fe§§‘151ra(15 &fZ3 errgpglag, is made to
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A possible addition to the device that can be used for
performing the method is shown by a dotted line pattern in
Figure 1. In this case, there is provided a

15 counterelectrode 76 for the terminal areas 13 and 14 that
makes it possible for a defined potential U to be impressed
on the terminal areas 13 and 14. This makes possible an
influencing of the electrochemical processes at the
terminal areas and, consequently, an adaptation of the

20 device to different metallization media, including, in
particular, galvanic metallization media. In the exemplary
embodiment shown, the counterelectrode is separated from
the terminals only during the measurement process. In
addition, the counterelectrode makes it possible to

25 redissolve the metallization deposited on the terminal
areas by anodic polarization and thus to prepare the
terminal areas for a further measurement cycle. For this
purpose, the counterelectrode can be activated after a
measurement only for the purpose of regenerating the

30 terminal areas.



such 'as, for exanple, |ead, said inhibition action acting agai nst a
deposition of the contact material fromthe nmetal l.i zation bath on the
term nal areas 55, 56. A substantial |y heavier deposition of contact
material on the 20 ternminal areas 55, 56 is therefore established at a

di stance fromthe peripheries of the termjgal areas ,

regi on of the peripheries thenselves. This non- mmmll “Ilﬂ”“'
al so descri bed as ani sotropic q?Q$ItIO In contr
metal | izati on bath 25 free of stabil c@rﬁfd’ﬁents as* shrown, *
exanple, in Flgures 1to 3, aunlform |sotrop|c _dep05|t|o_n oIhthe )
metal | i zati on mat Qn the.termnal areas, _..e, I n e region
of the peri pkr]ferl ezd’ett%lgdggégsa SHTHRAES B gégame%efoff’ﬁet?&np extent as in
a region of the term naepmogas ikl e3praddicttianc eff radsete cpatiapheri es.
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in netallization baths Izer conce d that is
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severe bevel s arerpie®alliz3e ks ¥a¢ed bﬂa&%%tgeﬁtzaat 15{95;?15'& éaueggs 53, 54
in the - reglonﬁ%the perlpherles of the term nal areas

12 or, alterF4PAFERFE 1§upﬁﬁes§|énhéleﬁeaﬁoﬁﬁaéF two ﬁﬁ?&ﬂpﬁiatlons
53, 54 is to be obseneed13t, a4; 42 to 44; 62) adjacent at a defined '

10 spacing (45 to 48; 63 to 66) is introduced into the
metallization bath (10) and the parameter is
determined from the variation in an electrical

‘quantity as a consequence of an electrical contact

resulting from the deposition of the metallization
15 material for building up the contact metallizations

(24, 25; 49 to 54) on the adjacent terminal areas.

2. Method according to Claim 1, characterized in that the
parameter is determined from the variation in the
20 electrical resistance of an electrical measuring
circuit (19) encompassing the terminal areas (13, 14;
42 to 44; 55, 56; 62). '

3. Method for determining a parameter for the
25 reproducible production of raised contact
" metallizations on terminal areas of a substrate by

means of depositing a metallization material in a
metallization bath, characterized in that a test
substrate having at least one terminal area is

30 - ilntroduced into the metallization bath and the
parameter is determined from the measurement of an
electrical quantity due to the mass of the contact
metallization on the terminal area.

35 4. Method according to Claim 3, characterized in that the
pParameter is determined from the value of the

electrical resistance of an electrical measuring
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regard to its basvfapdi AesPsESNES measit D ededtid® B22) so for determining
an unknown stabilizer concentration of a netallization bath. For this -
purpose, 25 the test substrate 26 shown in Figure 4 can be used,

specifically6in sMethadwagcohdingheotese csulmoratef 2ithe sprecedimgoduced for
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to an el ectrigal JOBASHIHEE £5'EsH-amdfePy Means of their respective
term nal areas 42, 43 or 44 in the way shown in Figures 1 to 3, said

measuring circuit being periodically cl osed and opened. Dependi ng on
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substrate (11, 26, 57) is provided with a plurality of
terminal area arrangeménts (30 to 41; 58 to 61) that
each comprise two terminal areas (42 to 44, 55, 56;
62) assigned to one another at a defined contact

20 spacing (45 to 48; 63 to 66), the contact spacings
varying for the individual terminal area arrangemehts
and/or having terminal areas of different size, and in
that the test substrate is immersed for a
predetermined time interval in the metallization

25 bath (10), during which time interval the electrical
resistance between the terminal areas of the
respective terminal area arrangements is repeatedly
measured and the stabilizer concentration is
determined as a function of the maximum contact

30 spacing of the terminal areas with short-circuit
contact by comparison with contact spacing reference
values for known stabilizer concentrations.

8. Method according to one or more of Claims 1 to 5,

35 characterized in that the deposition rate of the
‘metallization material of the contact metallization in the
metallization bath in forming the contact metallizations is

A




respective termnal areas within the specified tine

13 " i nt er Thib ShektHagBdeh Redlacalst | MAt e, qual i tative concl usions can be
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spaci ng.
time to the formation of a short-circuit contact

between the terminal areas is measured.

- 10. Device for performing the method according to one or
15 more of the'preceding'claims, characterized by a test
- substrate (11, 26, 57) having at least one terminal area
arrangement (30 to 41; 58 to 61) that comprises two
terminal areas (13, 14; 42 to 44; 55, 56; 62) disposed at a
defined spacing from one another, the terminal areas
20 forming short-circuit poles of an electrical measuring
circuit (19) comprising a resistance measuring instrument
(22).

11. Device for performing the method according to one or

25 more of Claims 3 to 5, and also 8 and 9, characterized by a
test substrate having at least one terminal area, the
terminal area forming a conductor of an electrical
measuring circuit comprising a resistance measuring
instrument.

30
12. Test substrate for a device according to Claim 10,
characterized by at least one set (27 to 29) of terminal
‘area arrangements comprising a plurality of terminal area
arrangements (30 to 41), the terminal area arrangements

35 each having two terminal areas (42 to 44) assigned to one
another at a defined contact spacing (45 to 48) and the
contact spacings (45 to 48) being different between

BT




25 Sinece, -as was explained, in particular, with reference to Figure 9,
the effect of the stabilizer concentration of a metal lization bath on
t he nor phol ogy of a contact netallization is different for term nal
areas of different size, the test substrate 26 may be provided, as
shown in 30 Figure 4, with further sets 28g5and 29 of term nal area
arrangenents conprising termnal areas 43 and 44 of - different size so
that the tes% substrate 26 makes possible conclusions that are as
general as p laBEeasrh&ssigngcs &&; onsr appEherapiri ¥ariewscent rati on
on the nnrphmbmgﬂnaﬂ efrelshareemgasientst.al | i zati ons, but at |east for

t erm nal areas of different size.

14 Figure 10 shows a test substrate 57 having ternmi nal area
arrangenent5158 Testo@ubetraltat acaordiage toneladmnileal charaatead zed byat
are assighed to one I I e a e _i_ndi vi dual
ternlnalggrea arr%ﬁéﬁﬁgﬁpgt @% %%%% éz@ EQ zg&l ?e?%n 188§t36} spaC|ng 63,
64, 65, 66 and anﬁ@ﬁgﬁmﬁnt?rt@ﬁﬂﬁn@ﬁtap§a§e@m1@aﬂfementasmaagements As

emerges froman O\ézﬁr?ﬂls\i'r@’\’t‘éfrnﬁhﬁllr 8%ehl@ 329,113 ttla) of Eg%l@l %' z%f eas

62, disposed abov arrler plate 67 of 10 the substrate
terminal area arr aggous setg, (87 %Pc29)t @&t Sgrminefe a¥R3UppOr t ed
end of Carrier-armrrangements comprising terminal areas of different

10 size. '

14. Test substrate according to Claim 12 or 13,
characterized by a spatial arrangement of the
~ terminal areas (62) in such a way that, to form the
15 contact spacing (63 to 66) between two terminal areas
(62) assigned to one another, the terminal areas are
disposed in spaced substrate levels.
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type bracket projections 68 to 71 and are situated at the respective

contact spacings 63 to 66 opposite the assigned termnal areas 62 in
the carrier plate 67. Provided both in 15 the carrier plate 67 and in the
bracket projections 68 to 71 are contact conductors 72 that debouch
into external contacts 73 that make pgssi ble a contacting of the
termnal areas 62 through a container wall 74 of a bath cont ai ner 75,
as shown in Figure 12. 20 The viewyﬁﬁégﬁg%ng to Figure 12 makes it

cl ear that, using the test substrate he.formati on of an el ectrical

contact between two contact netallizations 76 and 77 formng on the

term nal ar ogs. §20Lnd NGl FL07 RBL ALER-ERNALL AYSIEM, OB | £ P00RL DI @ not

parallel to € surface e su e case or the
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11 and e arrangemnen
15 consequence of an electrical contact resultlng from the

deposition of the metallization material for building up
the contact metallizations (24, 25) on the adjacent
terminal areas.

15
(Figure 3)



case ofy, a'term na
at .the end of the bracket projections
insignificant as possible a

arrangenment of the 5 termnal:

area 62 of the term na

ar ea arrangenents 58 to 61
68 to 71 makes possible as

maski ng of the carrier plate 67 by the
areas 62 di sposed above the carrier plate 67

I n order to ensure as before good acc l/,zibility of the | ower

term nal area 62 di sposed in the carrier S e 67 for the netal lization
material dissolved in the netallization bath and consequently to inpair
t he deposition p the 10l owner ternlna? areas_as |ittle as

possi bl e. ?iiégsalb e addition tolyhe devi®e tha can be “usdd for
performi ng the nethod is shomg by a doz?ed‘rTn-'pat 0 Fijgure 1. In
this case, there is provlded 5 c&ﬁn ere“ectrode 76 for)the term nal

areas 13 and 14 that ; VY , ) de .-d;-otenglil Uto be
| npressed ~on the terhi§ and ' E?'Thls nakes ‘possHbl gg

i nfl uenci ng of "the elect{ f *Ssééaaﬁ Fhé ...... Lerﬁ1h§| reas and,
consequently, an adaptath ¢ ‘Iﬂzatlon
medi a, including, in .14 N the
exenpl ary enbodi ment. HrowW # om

the termnals only durldg N S O T T t he
count erel ect rode makes it _possib] e tion
deposited on the termndl’ areas | fBand thns to
prepare the t er m nall-areas—f o affurt her neasurq -nt cycle. _Fél]thls
pur pose, the counterel ectrode can be actlvated afterj a measur enment only
for the purpose of regeneratlng t he 23
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16

Patent C ains 1. Method for

‘deterhining a parameter for the r epr oduci bl e production of

rai sed contact 5
‘means of depositing
bat h, characterized

nmetal lizations on term nal areas of a substrate by
a netallization material in a metal | ization
substrate (11, 26, 57) having

in that a test
at least two term nal ar eas (1£/Bl 42 to 44; 62) adjacent ‘at a

defined 10 spacing (45 to 48; 63 to 66) i Sp %ced i RRO t he

metal lizati bath (10) an@ythe par arret er 9§ C ter m'qgéd fromthe
variation i electrical j§ quantlty as a consequen of an

el ectrical cont Tesurting 171 The dep05| tron of Jthe
metal | i zation 15 42ma erial f4 bUI| |n up #¥¥e qu nprattT3ati ¢ns
(24, 25; 49 to 54) pn -- acen a eas 2. | Met hod '
according to Clalm terlzed pagajpet er i}s
determ ned frogth electr cal regiptance jof an
el ectrical nmeadJri nb 45 CUI t (19) enc 96) 0 t ETT N ar ¢as
(13, 14; 9—-to—44r-—55 6; 62). Met hod for determ nimpg a
'pararreter for t-F 2b T aduci hle oductlon of Haijsed cont a¢t

o

o

"




_metal lizations on termnal- areas of a substrate by means of

“depositing a netallization nmaterial in a - netal lization bath,
tharacterized in that a test substrate having at |east one
termnal area is 30 introduced into the netallization bath and the
paranmeter is determined fromthe nmeasur of an el ectrica
quantity due to the mass of the contact netallization on the
term nal area. 35 4. Method according to - Caim3, characterized in that
t he - paraneter is det?fgkgedutjon1the val ue of
electrical resistance of an elfé | C measuri ng
Repl acenent page 17 contact spacing ence vgt;e for known
stabilizer concen tions. 8. t ho car gito one or nore
of Claims 1 to 5, 5 ar act Zoe fgot hdt t obitipn rate 97 t he
metal lization material of_td §1¥antt netal M 3ati ¢n in ;Dsf’ '
metal | ization bathg m e cpnt art met alll | zat| ongsT's
“determ.ned as paraneter 24-68 VPtﬁbd ac | hg to Y] aim 8,
™67

characteri'zed in thdt, ¥

-] - 5] v P
\sa 53 \»ao 751 \6,

et FIG 11
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'detern1ne the deposition rate, the test substrate, which is
provided with at | east one terninal area arrangenent that conprises
two term nal areas assigned to one another with a defined contact
spacing, is 15 imersed in the netallization bath, the electrica

resi stance between the term nal @%@q%cgﬁehﬁephggnuﬁal area
arrangenent is then repeatedly neaSured and t time to the

formation of a sh@bﬁt&ttcgpacﬂﬁgtaéference valbéﬁwﬂﬁﬂ khewhestabaliseeas is
measured. 20 e for perform ng the nethod according to one or
nore of the preceﬁ?ﬂﬁeﬁFﬁ? ON8onprising a test substrate (11, 26,
57) having at |east one term nal area arrangenent (30 to 41; 58 to

61) that Con§r'seﬁeg§od acca%?@n%eﬁg18ﬁé éfeﬁéréléf éfalﬁg i0t645 53, 56,

62) di sposed at a spacli ng from one anot
term nal 8reas fofRfrgctasizedi isuthapoths @epgiition rateePEth?cal

measuring CIrCUItméégilﬁgaﬁibﬁlmatérlal of thée&bftaBeemBeaslizAfion in
i nstrument (22), erm nal area

n 9
arrangenent s &he m@BﬁgiF%Pﬁboa BPEPaFPt§°6W£P8rﬁgﬁaFg3£88Earrangenents
(30 to 41), the tmetabalizatéenariandenepininedchs parametetonpri sing two
termnal areas (42 to 44) assigned to one anot her at a defined
contact spacing (45 to 48), 35 characterized in that the contact
spaci ngs10459 o 4Mgthod accorfingetn CheimeBmi ahrracterizsdi dReshas.oke

anot her of determine the deposition rBeBlacgEeRbsBagfbslrate,
which is provided with at least one terminal area
arrangement that comprises two terminal areas assigned
to one another with a defined contact spacing, is
15 immersed in the metallization bath, the electrical
resistance between the terminal areas of the terminal
area arrangement is then repeatedly measured and the
time to the formation of a short-circuit contact
between the terminal areas is measured.
20
10. Device for performing the method according to one or
more of the preceding claims, comprising a test
substrate (11, 26, 57) having at least one terminal
area arrangement (30 to 41; 58 to 61) that comprises
25 two terminal areas (13, 14; 42 to 44; 55, 56; 62)
disposed at a defined spacing from one another, the
terminal areas forming short-circuit poles of an
electrical measuring circuit (19) comprising a
registance measuring instrument (22), and at least one
30 get (27 to 29) of terminal area arrangements
comprising a plurality of terminal area arrangements
(30 to 41), the terminal area arrangements each
comprising two terminal areas (42 to 44) assigned to
one another at a defined contact spacing (45 to 48),
35 characterized in that the contact spacings (45 to 48)
between two terminal areas assigned to one another of

S O 0 o
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“varkous term nal area arrangenents of the same set of term nal area
-arrangements are different. 11. Test substrate according to C aim 10,
-.characterized by 5 a plurality of sets (27 to 29) of termnal area
arrangenments, each set of term nal area arrangenents conpri sing
term nal areas (42, 43, 44) of emeplavier®@nt page 18nd the various sets (27
to 29) of termnal area arrangenents conprising term nal areas of

di fferent 10 varieus termindl Fest aubshgementscofdthg sem€l setm ¢6 or

11, _char é?ﬁiﬁ&f %¥e§ éPE%h?%y?ﬁEQ”QEQEBEf?%r&ﬂ% term nal

areas (62) in su e contact spacing (63 to
66) between two ternlnal areas (62) assi gned to one anot her, the

term nal are@s,arfest substrdt&Pase8riingrasedlstfstbat ehhexeksrized by
5 a plurality of sets (27 to 29) of terminal area
arrangements, each set of terminal area arrangements
comprising terminal areas (42, 43, 44) of equal size
and the various sets (27 to 29) of terminal area
arrangements comprising terminal areas of different
10 size. -

12. Test substrate according to Claim 10 or 11,
characterized by a spatial arrangement of the terminal
areas (62) in such a way that, to form the contact

15 spacing (63 to 66) between two terminal areas (62)
assigned to one another, the terminal areas are
disposed in spaced substrate levels.
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