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The present disclosure is directed to transparent infra-red (IR) reflective and/or low emissivity composite
films which contain an ALD metal oxide based layer. Specific embodiments of the present disclosure are
directed to an IR reflective composite film comprising: a transparent substrate layer comprising a polymer;
one or more metal based layers; one or more silver based layers; one or more metal oxide based layers; and

an ALD metal oxide based layer.
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The present disclosure is directed to transparent infra-red (IR) reflective
and/or low emissivity composite films which contain an ALD metal oxide based
layer. Specific embodiments of the present disclosure are directed to an IR
reflective composite film comprising: a transparent substrate layer comprising a
polymer; one or more metal based layers; one or more silver based layers; one or

‘more metal oxide based layers; and an ALD metal oxide based layer.
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