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Objects of the imventiondisclosure

CMP process appropriate for the chemical-mechanical polishing of 1lI-V materials, particularly
GaAs subsirates, and showing an improved polishing performance, especially

(i}  ahigh material removal rate (MRR) of the -V material, for example GaAs,

(iiy alow static etch rate (SER) of the Ili-V material, for example GaAs,

(i}  high surface quality of the IH-V material, for example GaAs, after the CMP step,

(iv) safe handling and reduction of hazardous by-products — for exampie the toxic gas

AsHs in case of GaAs polishing - to a minimum, or

(v) orthe combination of (i), (i}, (iii) and (iv).
Moreover, a CMP process was sought that is easy to apply and requires as few steps as possi-
ble.

Summary sithe-in HoF

Aecordingly-There is provided a process for the manufacture of semiconductor devices com-
prising the chemical-mechanical polishing of a substrate or layer containing at least one 1li-V
material in the presence of a CMP composition (Q1) comprising

(A} inorganic particles, organic particies, or a mixture or composite thereof,

(B) aileast one type of a polymer comprising at least one M-heterocycle, and

(M) an aqueous medium

and whereas Q1 has a pH of from 1.5 10 4.5;

was-found,

i 2 first aspedt, there is provided a process for the manufacture of semiconductor devices
comprising the chemical-mechanical polishing of TV malerials
it the presence of a chemical-mechanical polishing compaosition (Q1) comprising
(M) inorganic particles, organic particles, or a mixture or composiie hereof,
(B 2 polymer comprising 2t least one Mheterocyale, and
{F4} an agueous medium
and whersas G has a pil of from 1510 4.5,

Moreover, the use of the CMP composition (Q1) for chemical-mechanical polishing of a sub-
strate or layer containing at least one Ili-V material was found.

in a second aspect, there iz provided the use of the chemical-mechanical polishing composition

(1) comprising
(A) inoraanic particles, organic particles, or & mixture of composite theraof,
(B} atl least one tvpe of 2 polymer comprising &t isas! one Atheterocvdle, and
(M) an aqueous medium
andwhereas Ul hasapHoffrom 1 8145
for chemical-mechanical polishing of a subsirate or laver containing at lsast one -V
material.
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Or-theotherbandin 2 third aspect, there is provided a process for the manufacture of semi-
conductor devices comprising the chemical-mechanical polishing of a substrate or layer contain-
ing at least one 1lI-V material in the presence of a chemical-mechanical polishing composition
(Q2) comprising
(A) inorganic particles selected from the group consisting of alumina, ceria, copper ox-
ide, iron oxide, nickel oxide, manganese oxide, silica, silicon nitride, silicon carbide,
tin oxide, titania, titanium carbide, tungsten oxide, ytirium oxide and zirconia, or or-
ganic particles, or a mixture or composite thereof,
(C) a non-polymeric compound comprising at least one A-heterocycle, and
(M} an agueous medium
and whereas Q2 has a pH of from 1.5 to0 4.5;
wad-found,

Furthermore, the use of the CMP composition (Q2) for chemical-mechanical polishing of a sub-
strate or layer containing at least one HI-V material was found.

In @ fourth aspedct, there is provided the use of the chemical-mechanical polishing composition

{32} comprising
(A) inorganic particies selected from the group consisting of alumina, ceria, copper
oxide, ron oxide, nickel oxide, manganese oxide, silica, silicon nitride, siiicon
carbide, tin oxide, tfania, tlanium carbide, tungsien oxide, vitrium oxide and zir-

conia, or organic particies, or a mbdure or composite thereof,

(CY 5 non-polvmeric compound cormprising at least one Mheaterocycle, and

(M} an aguescus medium
and whereas Q2 hasapH offrom 151045
for chemical-mechanical polishing of a substrate or laver containing ai least one -V




