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DESCRIPTION

METHOD FOR MANUFACTURING AN SOI WAFER

TECHNICAL FIELD

[0001]

The present invention relates to a method for

manufacturing an SOI wafer, especially to a method for

manufacturing an SOI wafer required to have extremely high

uniformity of the SOI film thickness called FD-SOI (Fully

Depleted Silicon-On-Insulator).

BACKGROUND ART

[0002]

Previously, as one of the thinning method of SOI

layer of an SOI wafer having the SOI layer, it has been

performed a process of subjecting an SOI wafer to heat

treatment in a batch processing type heat treatment

furnace, thereby oxidizing and modifying Si on the SOI

layer surface to an oxide film, and then removing this

oxide film (so-called sacrificial oxidation process).

[0003]

For thinning the SOI film thickness precisely to an

target value by this method, the thickness of the oxide

film have to be accurately controlled so as to be a target

value. Actually, however, the oxidation rate changes due

to fluctuation of the atmospheric pressure during the

oxidation, and it is very difficult to accurately control

the oxide film thickness grown by the heat treatment

thereby. Accordingly, in film thinning through forming

and removing an oxide film, the process has been performed

by thinning through forming and removing the oxide film so

as to have an SOI film thickness slightly (about 3 nm)
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CLAIMS

1. A method for manufacturing an SOI wafer having an

SOI layer including a thinning step to adjust an SOI film

thickness of the SOI wafer, comprising the steps of:

(A1) measuring the SOI film thickness of the SOI

wafer having the SOI layer before the thinning step;

(A2) determining a rotational position of the SOI

wafer in the thinning step on the basis of a radial SOI

film thickness distribution obtained in the measuring of

the film thickness of the step (A1) and a previously

determined radial stock removal distribution in the

thinning step so as to make the wafer to have small radial

variance of difference between the film thickness of the

SOI layer before the thinning step and the stock removal

in the thinning step, and rotating the SOI wafer around

the central axis thereof so as to bring the SOI wafer to

the determined rotational position; and

(A3) thinning the SOI layer of the SOI wafer rotated

in the step (A2),

wherein the thinning step is performed by immersion

in SC1 solution.

2. A method for manufacturing an SOI wafer having an

SOI layer including a thinning step to adjust an SOI film

thickness of the SOI wafer, comprising the steps of:

(B0) heat treatment under an oxidizing gas

atmosphere to form a thermal oxide film on a surface of

the SOI layer;

(B1) measuring the SOI film thickness of the SOI

wafer having the thermal oxide film formed in the step

(B0) with the thermal oxide film remaining;

(B2) determining a rotational position of the SOI
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wafer in the thinning step on the basis of a radial SOI

film thickness distribution obtained in the measuring of

the film thickness of the step (B1) and a previously

determined radial stock removal distribution in the

thinning step, and rotating the SOI wafer around the

central axis thereof so as to bring the SOI wafer to the

determined rotational position; and

(B3) thinning the SOI layer by batch processing

cleaning which includes removing the thermal oxide film on

the surface of the SOI layer and etching of the SOI layer

of the SOI wafer rotated in the step (B2), with the

etching amount of the SOI layer being controlled on the

basis of the SOI film thickness obtained in the step (B1).

3. A method for manufacturing an SOI wafer having an

SOI layer including a first thinning step and a second

thinning step to adjust an SOI film thickness of the SOI

wafer, comprising the steps of:

(C0) heat treatment under an oxidizing gas

atmosphere to form a thermal oxide film on a surface of

the SOI layer;

(C1) measuring the SOI film thickness of the SOI

wafer having the thermal oxide film formed in the step

(C0) with the thermal oxide film remaining;

(C2) determining a rotational position of the SOI

wafer in the first thinning step on the basis of a radial

SOI film thickness distribution obtained in the measuring

of the film thickness of the step (C1) and a previously

determined radial stock removal distribution in the first

thinning step, and rotating the SOI wafer around the

central axis thereof so as to bring the SOI wafer to the

determined rotational position;

(C3) thinning the SOI layer to be thicker than a
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final target value of the film thickness as the first

thinning step by batch processing cleaning which includes

removing the thermal oxide film on the surface of the SOI

layer and etching of the SOI layer of the SOI wafer

rotated in the step (C2), with the etching amount of the

SOI layer being controlled on the basis of the SOI film

thickness obtained in the step (C1);

(C4) measuring the SOI film thickness of the SOI

wafer after the first thinning step;

(C5) determining a rotational position of the SOI

wafer in the second thinning step on the basis of a radial

SOI film thickness distribution obtained in the measuring

of the film thickness of the step (C4) and a previously

determined radial stock removal distribution in the second

thinning step, and rotating the SOI wafer around the

central axis thereof so as to bring the SOI wafer to the

determined rotational position; and

(C6) thinning the SOI layer to be the final target

value of the film thickness as the second thinning step by

cleaning which includes etching of the SOI layer of the

SOI wafer rotated in the step (C5), with the etching

amount of the SOI layer being controlled on the basis of

the SOI film thickness obtained in the step (C4).

4. The method for manufacturing an SOI wafer according

to claim 3, wherein the cleaning of the step (C6) is

performed by single wafer processing.

5. The method for manufacturing an SOI wafer according

to any one of claims 1 to 4, wherein the rotational

position is determined to a position where an area showing

the maximum value of the radial SOI film thickness

distribution obtained in the measuring of the film



 41  ◦ 

thickness corresponds to an area showing the maximum value

of the previously determined radial stock removal

distribution in the thinning step.

6. The method for manufacturing an SOI wafer according

to any one of claims 1 to 4, wherein the rotational

position is determined to a position where an area showing

the minimum value of the radial SOI film thickness

distribution obtained in the measuring of the film

thickness corresponds to an area showing the minimum value

of the previously determined radial stock removal

distribution in the thinning step.

7. The method for manufacturing an SOI wafer according

to any one of claims 1 to 4, wherein the rotational

position is determined to a position where a difference

between a calculated radial maximum value and a calculated

radial minimum value of the SOI film thickness after the

thinning step is minimum in calculation of the respective

radial SOI film thickness distributions after the thinning

step when altering the rotational position by a prescribed

angle on the basis of the radial SOI film thickness

distribution obtained by the measuring of the film

thickness and the previously determined radial stock

removal distribution in the thinning step.

8. The method for manufacturing an SOI wafer according

to any one of claims 1 to 7, wherein the step of measuring

the SOI film thickness before the thinning step and the

subsequent step of rotating the SOI wafer are performed in

the same apparatus.
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9. The method for manufacturing an SOI wafer according

to any one of claims 1 to 8, wherein the SOI layer is

formed by an ion implantation delamination method

including at least the steps of:

bonding a bond wafer having a micro bubble layer

formed by an ion implantation with a base wafer to be a

support substrate, and

delaminating the bond wafer along the micro bubble

layer as a boundary to form a thin film on the base wafer.

10. The method for manufacturing an SOI wafer according

to any one of claims 2 to 4, wherein the thinning step is

performed by immersion in SC1 solution.


