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$102 Introduce diluted gas

$103 Form reaction layer by introducing hydrogen fluoride gas and heating
$104 Modify and remove reaction layer by polar solvent gas

S105 Remove reaction layer by heating
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(57) Abstract: Provided is a method for etching a silicon nitride film with high accuracy and high selectivity with respect
to a silicon oxide film, while preventing deterioration of the shape of a silicon oxide film portion during etching. A dry
etching method according to the present invention is used for etching a film structure that is formed in advance on a wafer
disposed in a processing chamber, and that is configured such that an end portion of a film layer obtained by laminating a
silicon nitride film so as to be vertically sandwiched by silicon oxide films constitutes a side wall of a groove or a hole, in
a state in which a gas for processing is supplied into the processing chamber and no plasma is used, wherein: the method
comprises (a) a step for reacting a hydrogen fluoride gas at a prescribed temperature to form a reaction layer on the silicon
nitride film, (b) a step for channeling a gas of a polar solvent to process the reaction layer formed in step (a), and (c) a
step for performing heating at a temperature higher than that in step (a) in a state in which no hydrogen fluoride gas is
channeled and volatilizing the reaction layer formed in step (a) and processed in step (b) to remove the reaction layer; and

steps (a) to (c) are repeated a plurality of times.
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