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Further developments in semiconductor
20 technology have led to greater and greater integration
depths and a progressive miniaturization combined with
increasingly small semiconductor structures, with the
result that the manufacturing methods have to meet
growing requirements. In such semiconductor elements,
25 it is necessary, for example, to form thin conductor
tracks or similar structures on structures formed
beforehand. Problems arise because the surface of the
structures formed beforehand is frequently irregular.
In order to be able to obtain a satisfactory result in
30 the subsequent photolithographic treatment, the surface
must therefore be made planar.

The methods and means by which repeatedly
necessary planarity is achieved are therefore a key
subject in semiconductor production. The technical

35 term wused for this process is chemical-mechanical
polishing. Accordingly, both the technical apparatuses
used and the chemical components used of which the
formulations of the polishing suspensions used are

composed, as well as the supply systems with the aid of
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[1T1TTNIITIEI *@00002* - 2 - which the latter are provided during
polishing, are therefore of considerable interest in this process step. In
general , chem cal -nmechani cal polishing (CMP) 5 is carried out by polishing
the rotating wafer under uniforn1pressunp wth a polishing pad which is
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These media must be combined by means of supply systems
15 for chemicals. It is particularly important that these
supply systems are capable of providing continuously at
the point of use suspensions having constant
properties, i.e. in particular having a constant
concentration of solid particles and a constant average
20 distribution of the particle diameters. The latter is
of particular importance since uniform polishing
results are dependent thereon.

Corresponding systems known to date to a person

skilled in the art meet the technical requirements only
25 to a limited extent, if at all.

A particular problem arises out of the
considerable sedimentation in the solid-containing
suspensions, possibly during storage but in particular
also in pipelines which lead to the point of use, so

30 that considerable problems may arise with regard to
transport and use of raw materials and of the prepared

suspensions in the supply system.

[NOT TO BE TAKEN INTO ACCOUNT FOR THE PURPOSE OF
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[ NOT TO BE TAKEN | NTO ACCOUNT FOR THE PURPOSE OF 35 | NTERNATI ONAL
PROCESSI NG -3 - 4 - Layi ng of the pipelines in a descendi ng
manner makes it possible, in the case of faults, such as, for exanple, in
the event of power failure or insufficignt. flowrate in the pipelines, to
convey chemcals or 5 m xtures thereof back to storage tanks under the
action of gravity. If necessary, the chem cals or m xtures thereof can be
conveyed bagk-to orage-tanks by application of conpressed-—ai eyavoid
contam natipns during the operation, 10 the system can be subjected to
pressure, in particular to slightly superatnospheric pressure of About 0.3
to 5 bar. According to the invention,allsystem conponents com ng/into
contact with the chem cals used 15 are produced from materials fthich are
inert to both strongly acidic and strongly basic oxidizing nedfa.
Preferably, these conponents are produced frommaterial s whi are
resistant to chemcals and are selected fromthe group consi/fsting of the
conpletely or 20 partially fluorinated or nonfluorinated pglyneric

hydr ocar bons. The choice of the materials used is based off the condition
that highly pure chenicals used nust not suffer any |ossgs of quality due
to abrasion or dissolution of undesired particles.




25In particular, this supply systemcan be used for the preparation of
suspensi ons for chem cal - mechani cal poli shing. I n an enbodi nent
according to the invention, it is suitable in particular for the direct
supply of 30 suspensions for chem cal -1mechani cal polishing at the point of

use, preferanly for the:pLenas AlionopbeUARENSHONS Sokc e sahafpebani ca

polishing which are re for th uction ers or~sem conduct or
Circuits. 35TRESHr é§erﬁ°ﬁsrﬂ\ﬁ@rﬂll ol afB® Fergt &f tfew tfoceaehfas, oferrati ng

the supply sgsheplel,n Witle a3-paet oafrr@roevéfet@rﬁph@ém@ﬁt snatirgokhdnare
taken in one 8 nore i nterne t%late contai ners and - &t}) are converted
into a pastyfdP¥ i GRFE Ot mtWS hPAPRIAGSShy ’éadl‘f'fbmfﬁ?é 3@ ls gBFds, and

c) are irgroddgedrest chemeodr bamke t3t (rageaags waks ngndankshéenawvhiioh, i f
requi red, fugkheyr chang cal spAreguiigd i e ORRERLLINsNAYE AlLEadLbeen
pl aced.
thereof can be conveyed back to storage tanks by
application of compressed air.
To avoid contaminations during the operation,

1¢ the system can be subjected to pressure, in particular
to slightly superatmospheric pressure of about 0.3 to
5 bar.

According to the invention, all system
components coming into contact with the chemicals used

15 are produced from materials which are inert to both
strongly acidic and strongly basic oxidizing media.
Preferably, these components are produced from
materials which are resistant to chemicals and are
selected from the group consisting of the completely or

20 partially fluorinated or nonfluorinated polymeric
hydrocarbons. The choice of the materials used is
based on the condition that highly pure chemicals used
must not suffer any losses of quality due to abrasion
or dissolution of undesired particles.

25 In particular, this supply system can be used
for the preparation of suspensions for chemical-
mechanical polishing.

In an embodiment according to the invention, it
is suitable in particular for the direct supply of

30 suspensions for chemical-mechanical polishing at the
point of use, preferably for the preparation of
suspensions for chemical-mechanical polishing which are
required for the production of wafers or semiconductor
circuits.

35 The present invention also relates to a process
for operating the supply system, in which
a) one or more metered amounts of solid are taken in

one or more intermediate containers and



1. Supply system for chem cals during chem cal - nechani cal poli shing,
characterized by a system consisting of a) storage and worki ng tanks which
are connected to one another and which, if required, are provided with
stirrers or other apparatuses for honpgeheous nixing and, if required, can
be subj ectedyjo pressu e d t Ives
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3. Supply system accarding to one or both of the preceding clains,
characterized in that laying the pipelines in a descendi ng manner makes it
possi ble to convey chem cals or mxtures thereof back to storage tanks by
the acti on oWOgP&8VKU7$614. Supply systemaécerdi ng to on®CTYEPOBE 0@0035he
precedi ng cl ains, characterized i npA+usr Chekigal S or m xtures thereof can
be conveyed back to storage tanks by application of conpressed air.

5. Supply system according to any of Clains 1 to 4, characterized in that it

can be subjegted to guepIyr estseeng toe Qg%rﬁi[da)lﬂsi BuRiGdRy E:Qgﬂl\i@iadﬁ
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: laid in a descending manner and, if required, can

be subjected to pressure,
c) if required, a compressed air supply suitable for

highly pure chemicals

and
d) if required, a system for supplying highly pure

water. .
2. Supply system according to Claim 1,
characterized 1in that pipelines in which solid-
containing media are conveyed are provided with static
mixers.
3. Supply system according to one or both of the
preceding claims, characterized in that 1laying the
pipelines in a descending manner makes it possible to
convey chemicals or mixtures thereof back to storage
tanks by the action of gravity.
4. Supply system according to one or more of the
preceding claims, characterized in that chemicals or
mixtures thereof can be conveyed back to storage tanks
by application of compressed air.
5. Supply system according to any of Claims 1 to
4, characterized in that it can be subjected to
pressure during the operation in order to avoid
contaminations.
6. Supply system according to Claim 5,
characterized in that it operates at a slightly

superatmospheric pressure of 0.3 to 5 bar.



9. Use of the supply system according to one or nore of the preceding
clains for the preparation of suspensions for chem cal - nechani cal

polishing. 10. Use of the supply system according to one or nore of Cains
4 to 8 for directly supplying suspensiong for chem cal - nechanical pol i shi ng

at the point0f use. sublyyUssder hecspBligs ks QRACEET G Lor 0pReOr mOr &
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8. Supply system according to Claim 7,
characterized in that all system components coming into
contact with the chemicals used are produced from
materials which are resistant to chemicals and are
selected from the group consisting of the completely or
partially fluorinated or nonfluorinated polymeric
hydrocarbons.
9. Use of the supply system according to one or
more of the preceding claims for the preparation of
suspensions for chemical-mechanical polishing.
10. Use of the supply system according to one or
more of Claims 1 to 8 for directly supplying
suspensions for chemical-mechanical polishing at the.
point of use.
11. Use of the supply system according to one or
more of Claims 1 to 8 for the preparation of
suspensions for chemical-mechanical polishing which are
required for the production of wafers or of
semiconductor circuits.
12. Process for operating a supply system according
to one or more of Claims 1 to 8, characterized in that
a) one or more metered amounts of solid are taken in
one or more intermediate containers and
b) are converted into a pasty or liquid form with
mixing, by adding one or more liguids, and
c) are introduced into one or more storage or working
tanks in which, if required, further chemicals
required in the operation have already been

placed.



