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Thermoelectric materials and module fabricated by electrochemical process
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Thermoelectric Semiconductor Modules with
Good Thermoelectric Properties

@ Technology Overview

« This technology is about thermoelectric semiconductor modules incorporating organic-inorganic
hybrid material that can provide good thermoelectric properties consistently.

Thermoelectric semiconductor module

’

Supporting board

Metal electrode

Supporting board

N type thermoelectric semicondutor element
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© Highlights and Strengths

« High Seeback coefficient and electrical conductivity can be achieved for thermoelectric semiconductors using a new organic-inorganic hybrid structure.
« Thermoelectric semiconductor modules incorporating organic-inorganic hybrid material that can provide good thermoelectric properties consistently are available.

* [Patent] KR10-1439461 A THERMOLECTRIC SEMICONDUCTOR MODULE AND A MANUFACTURING METHOD OF THE SAME

@® Business Cases

« More research is necessary for not only organic materials but also others, for example, inorganic and metal, to develop innovative new materials.

+ According to IDTechEx, the market for applied devices for energy harvesting will be worth $4.37 billion by 2020 while the market for thermoelectric elements will be
worth $236 million.

« The thermoelectric energy harvest market will grow from $31.7 million in 2012 to $181 million by 2017 and $746 million by 2022, recording annual growth of 37.1
percent per annum.

<Table 1> Market prospects for thermoelemctric energy harvest by usage

(In millions of dollars)

Category 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | CAGR
Wireless sensor | g.a5 | 9.2 1 9| 25| 66 | 108 | 156| 213 | 259 | 306 | 139.2%
network

Military & space 30 32 35 37 41 45 49 53 58 61 64 7.9%

Other industries 1 1.4 1.7 2 10 35 62 100 | 134 167 198 69.7%
Healthcare 0.1 0.2 0.6 1 3 7 10 15 22 28 33 78.6%

Other
consumer goods 0.02 0.3 2 4 9 19 34 56 78 99 125 139.7%
0.5 0.9 2 4 6.5 9 1 13.5 16 18 20 44.6%

non-consumer goods
Total 31.7 35.0 | 423 | 57.0 | 94.5 | 181 274 | 393.5| 521 632 746 37.1%

<Source>: IDTechEx, 2012, p. 55.
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