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EP 2 533 274 A1 discloses a chemical mechanical polishing aqueous dispersion comprising (A)

silica particles that include at least one functional group selected from a group consisting of a

sulfo group and salts thereof, and (B) an acidic compound.

Objects of the invertiorembodiments disclosed herein

One of the objects of the presentinventienembodiments disclosed herein is to provide a CMP
composition and a CMP process especially for the chemical-mechanical polishing of 1lI-V mate-
rials, particularly GaAs and InP substrates which are utilized in the front-end-of-line (FEOL) IC
production to form transistors, and showing an improved polishing performance, especially

(i)  a high material removal rate (MRR) of a lllI-V material, for example GaAs and/or InP,

(i)  high surface quality of the IlI-V material, for example GaAs and/or InP, after the CMP
step,

(i) safe handling and reduction of hazardous by-products — for example the toxic gasses
AsHjs and/or PH3 in case of polishing GaAs and/or InP — to a minimum, or

(iv) or the combination of (i), (ii) and (iii).

Moreover, a CMP process was sought that is easy to apply and requires as few steps as possi-
ble.

Summary-ef-the-inventie

According to a first aspect of the present inventiendisclosure, a chemical-mechanical polishing
(CMP) composition is provided comprising the following components:

(A) surface modified silica particles having a negative zeta potential of -15 mV or below at a
pH in the range of from 2 to 6,

(B) N,N,N’,N’-tetrakis-(2-hydroxypropy!)-ethylenediamine or methanesulfonic acid,
(C) water,
(D) optionally one or more further constituents,

wherein the pH of the composition is in the range of from 2 to 6.

In a further aspect, the present irvertion-disclosure relates to the use of N,N,N’,N’-tetrakis-(2-
hydroxypropyl)-ethylenediamine or methanesulfonic acid as an additive for a chemical-
mechanical polishing (CMP) composition, preferably as an additive for a chemical-mechanical
polishing (CMP) composition comprising surface modified silica particles having a negative zeta
potential of -15 mV or below at a pH in the range of from 2 to 6. A preferred use aceordis th

mventionas defined above is the use of N,N,N’,N’-tetrakis-(2-hydroxypropyl)-ethylenediamine or
methanesulfonic acid as an additive for a chemical-mechanical polishing (CMP) composition,
wherein the addi
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tive is an additive for increasing the removal rate of a IlI-V material, wherein the llI-V material is pref-
erably selected from the group consisting of GaN, GaP, GaAs, GaSb, AlAs, AIN, InP, InAs, InSb,
InGaAs, InAlAs, AlGaAs, GaAIN, GalnN, InGaAlAs, InGaAsP, InGaP, AlinP, GaAISb, GalnSb,
GaAlAsSb and GalnAsSb.

According to a further aspect of the invention-disclosure there is provided a process for the manufac-
ture of semiconductor devices comprising the chemical-mechanical polishing of a substrate or layer
in the presence of a chemical-mechanical polishing (CMP) composition as defined hereinabove or
hereinbelow.

Generally, the semiconductor device which can be manufactured by the process accerding-te-the
inventionas defined above is not particularly limited. Thus the semiconductor devices can be elec-
tronic components comprising semiconducting materials, as for example silicon, germanium, and {ll-
V materials. Semiconductor devices can be those which are manufactured as single discrete devices
or those which are manufactured as integrated circuits (ICs) consisting of a number of devices manu-
factured and interconnected on a wafer. Semiconductor devices can be two terminal devices for ex-
ample a diode, three terminal devices for example a bipolar transistor, four terminal devices for ex-
ample a Hall effect sensor or multi-terminal devices. Preferably, said semiconductor device is a multi-
terminal device. Multi-terminal devices can be logic devices as integrated circuits and microproces-
sors or memory devices as random access memory (RAM), read only memory (ROM) and phase
change random access memory (PCRAM). Preferably said semiconductor device is a multi-terminal
logic device. In particular said semiconductor device is an integrated circuit or microprocessor.

In an embodiment-further-aspest, the present isvention-disclosure relates to the use of a chemical-
mechanical polishing (CMP) composition as defined hereinabove or hereinbelow for polishing a sub-
strate or layer containing one or more I11-V materials wherein the or at least one of or all 111-V materi-
als are preferably selected from the group consisting of GaN, GaP, GaAs, GaSb, AlAs, AIN, InP,
InAs, InSb, InGaAs, InAlAs, AlGaAs, GaAlN, GalnN, InGaAlAs, InGaAsP, InGaP, AllnP, GaAlISb,
GalnSb, GaAlAsSb, and GalnAsSb.

In a further aspect, there is provided the use of a chemical-mechanical polishing (CMP) composition
as defined hereinabove or hereinbelow for polishing a substrate or layer containing one or more [lI-V
materials.

Preferred embodiments are explained in the claims and the specification. It is understood that combi-
nations of preferred embodiments are within the scope of the present isvertiondisclosure,

In a preferred process according to the present invention the substrate or layer contains one or more
[II-V materials. Preferably the one or at least one of or all the lll-V materials are selected from the
group consisting of GaN, GaP, GaAs, GaSb, AlAs, AN, InP, InAs, InSb, InGaAs, InAlAs, AlGaAs,
GaAlN, GalnN, InGaAlAs, InGaAsP, InGaP, AlInP, GaAlSb, GalnSb, GaAlAsSb and GalnAsShb.

A semiconductor device can be manufactured by the process of the invention. Said process prefera-
bly comprises the chemical mechanical polishing of a substrate or layer — preferably a



