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(57) ABSTRACT 

The present invention relates to a ?exible transparent heating 
element using graphene and a method for manufacturing the 
same. The heating element comprises a ?exible transparent 
substrate; a graphene layer formed to at least one side of the 
?exible transparent substrate; and an electrode connected 
With the graphene layer. 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 6 

150 
120 
140 
100 
140 
120 
150 

Power supply 



US 8,816,257 B2 Sheet 7 0f 28 Aug. 26, 2014 US. Patent 

FIG. 7 
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FIG. 9A 
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FIG. 9B 
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FIG. 10 
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FIG. 13B 
Minimum : 44.9 °C, Maximum : 94.2 °C, Average : 828°C 
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FIG. 13C 
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FIG. 14A 


































