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[Object] To provide a method of manufacturing a photomask, which is capable of achieving, upon
manufacturing a multitone photomask, a high accuracy of a final product without lowering a production
efficiency irrespective of position error of respective patterns resulting from misalignment and to provide a
photomask, a transfer method, and a method of manufacturing a flat panel display, which use the photomask

manufacturing method.

[Solution] A method of manufacturing a multitone photomask having a transfer pattern which is formed
on a transparent substrate and which includes a light-transmitting portion, a light-shielding portion, a first
light semi-transmitting portion, and a second light semi-transmitting portion. In the multitone photomask,
the first light semi-transmitting portion is obtained by forming a first light semi-transmitting film on the
transparent substrate. The second light semi-transmitting portion is obtained by forming, on the transparent
substrate, a second light semi-transmitting film having an exposure light transmittance different from that
of the first light semi-transmitting film. The first and the second light semi-transmitting portions have
adjacent portions. The method includes a step of preparing a photomask blank having the first light semi-
transmitting film, a light-shielding film, and a first resist film which are laminated on the transparent
substrate, a step of forming a first resist pattern by carrying out first writing onto the first resist film, a first
etching step of etching the light-shielding film and the first light semi-transmitting film with the first resist
pattern used as a mask, a step of forming the second light semi-transmitting film and a second resist film
throughout an entire surface of the transparent substrate after the first etching step, a step of forming a second
resist pattern by carrying out second writing onto the second resist film, and a second etching step of etching
the second light semi-transmitting film with the second resist pattern used as a mask. Writing data for the
first and the second writing are prepared so that, at a boundary between the first and the second light semi-
transmitting portions after the second etching step, peripheral portions of the first and the second light semi-

transmitting films have an overlapping amount in a predetermined range. (Fig. 6)
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METHOD OF MANUFACTURING A PHOTOMASK,

PHOTOMASK, PATTERN TRANSFER METHOD AND METHOD

OF MANUFACTURING A FLAT PANEL DISPLAY
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METHOD OF MANUFACTURING A PHOTOMASK,

PHOTOMASK, PATTERN TRANSFER METHOD AND METHOD

OF MANUFACTURING A FLAT PANEL DISPLAY
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[Object] To provide a method of manufacturing a photomask, which is
capable of achieving, upon manufacturing a multitone photomask, a high
accuracy of a final product without lowering a production efficiency
irrespective of position error of respective patterns resulting from
misalignment and to provide a photomask, a transfer method, and a method of
manufacturing a flat panel display, which use the photomask manufacturing
method.

[Solution] A method of manufacturing a multitone photomask having a
transfer pattern which is formed on a transparent substrate and which
includes a light-transmitting portion, a light-shielding portion, a first light
semi-transmitting portion, and a second light semi-transmitting portion. In
the multitone photomask, the first light semi-transmitting portion is obtained
by forming a first light semi-transmitting film on the transparent substrate.
The second light semi-transmitting portion is obtained by forming, on the
transparent substrate, a second light semi-transmitting film having an
exposure light transmittance different from that of the first light
semi-transmitting film. The first and the second light semi-transmitting
portions have adjacent portions. The method includes a step of preparing a
photomask blank having the first light semi-transmitting film, a
light-shielding film, and a first resist film which are laminated on the
transparent substrate, a step of forming a first resist pattern by carrying out
first writing onto the first resist film, a first etching step of etching the
light-shielding film and the first light semi-transmitting film with the first
resist pattern used as a mask, a step of forming the second light
semi-transmitting film and a second resist film throughout an entire surface of
_ the transparent substrate after the first etching step, a step of forming a
second resist pattern by carrying out second writing onto the second resist film,
and a second etching step of etching the second light semi-transmitting film
with the second resist pattern used as a mask. Writing data for the first and
the second writing are prepared so that, at a boundary between the first and
the second light semi-transmitting portions after the second etching step,
peripheral portions of the first and the second light semi-transmitting films
have an overlapping amount in a predetermined range. (Fig. 6)
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