Objects of the disclosure

One of the objects of the present disclosure was to provide a CMP composition and a CMP pro-
cess appropriate for the chemical-mechanical polishing of 1lI-V materials, particularly GaAs sub-
5  strates, and showing an improved polishing performance, especially

(i)  ahigh material removal rate (MRR) of the 1lI-V material, for example GaAs,

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

(iiiy  high surface quality of the llI-V material, for example GaAs, after the CMP step,

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

10 AsHjs in case of GaAs polishing — to a minimum, or

(v) or the 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.

15 Summary

There is provided a process for the manufacture of semiconductor devices comprising the
chemical-mechanical polishing of a substrate or layer containing at least one IlI-V material in the
presence of a CMP composition (Q1) comprising
20 (A) inorganic particles, organic particles, or a mixture or composite thereof,
(B) at least one type of a polymer comprising at least one A-heterocycle, and
(M) an aqueous medium
and whereas Q1 has a pH of from 1.5 to 4.5.

25 I In e-firstan aspect, there is provided a process for the manufacture of semiconductor devices
comprising the chemical-mechanical polishing of I11l-V materiais
in the presence of a chemical-mechanical polishing composition (Q1) comprising
(A) inorganic particles, organic particles, or a mixture or composite thereof,
(B) a polymer derived from at least one type of monomeric unit (MU) comprising at ieast
30 one A-heterocycle wherein the A-heterocycle is pyrrole, pyrrolidine, imidazole, pyri-
dine, pyrimidine, pyrazine, pyridazine, piperidine, triazole, benzotriazole, tetrazole,
thiazole, isothiazole, thiazolidine, oxazole, or isooxazole, wherein the amount of (B)
is 0.02 to 0.5 wi.-% based on the total weight of the composition (Q1), and
(M) an agueous medium
35 } and whereas Q1 has a pH of from 4-53.5 t0 4.5.

Moreover, the use of the CMP composition (Q1) for chemical-mechanical polishing of a sub-
strate or layer containing at least one llI-V material was found.
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in an embodiment, there is provided a process for the manufacture of semiconductor devices
comprising the chemical-mechanical polishing of a substrate or layer containing at least one I~
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, yttrium oxide and zirconia, or or-
ganic particles, or a mixture or composite thereof,
(C) anon-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.
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Furthermore, the use of the CMP composition (Q2) for chemical-mechanical polishing of a sub-
strate or layer containing at least one lll-V material was found.
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Claims:

1. A process for the manufacture of semiconductor devices comprising the chemical-
mechanical polishing of IlI-V materials
in the presence of a chemical-mechanical polishing composition (Q1) comprising

(A) inorganic particles, organic particles, or a mixture or composite thereof,

(B) a polymer derived from at least one type of monomeric unit (MU) comprising at
least one A-heterocycle wherein the A-heterocycle is pyrrole, pyrroliding, imidaz-
ole, pyridine, pyrimidine, pyrazine, pyridazine, piperidine, triazole, benzotriazole,
amount of (B) is 0.02 1o 0.5 wt.-% based on the total weight of the composition
(Q1), and

(Myan aqueous medium
and whereas Q1 has a pH of from 4-63.5 to 4.5.

2. A process according to claim 1, wherein the lli-V material is GaN, GaP, GaAs, GaSb,
AlAs, AN, InP, InAs, InSb, InGaAs, InAlAs, AlGaAs, GaAIN, GalnN, InGaAlAs, InGaAsP,
InGaP, AlinP, GaAlSb, GalnSb, GaAlAsSb, or GalnAsSb.

3. Aprocess according {o claim 1, wherein the I1H-V material is GaAs.
4, A process according to anyone of the claims 1 to 3, wherein the A-heterocycle is imidaz-
ole.

5. A process according to anyone of the claims 1 to 4, wherein the polymer (B) is a polyvi-
nylimidazole polymer, or a vinylpyrrolidone / vinylimidazole copolymer.

6. A process according to anyone of the claims 1 to 5, wherein the composition (Q1) further
comprises
(D) at least one type of an oxidizing agent.

7. A process according to anyone of the claims 1 to 6, wherein the particles (A) are silica
particles.
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8. A process according to anyone of the claims 1 to 7, wherein the [lI-V material is GaAs and
wherein the composition (Q1) comprises
(A) silica particies,
(B) a polymer which is derived from at least one type of monomeric unit (MU) com-
prising an imidazole,
(D) an oxidizing agent, and
(M) an aqueous medium.
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