
















THERMOELECTRIC EFFECT

PELTIER EFFECT THOMSON EFFECTSEEBECK EFFECT

THERMOELECTRICITY : The direct conversion of heat into electricity



Seebeck effect 

(1821)

Peltier effect 

(1843)



THERMOCOUPLE

Thermoelectric Cooling     &    Thermoelectric Power Generation



Difficulties in increasing ZT 

in bulk materials:

σ ↑ S ↓ and κ↑

S ↑ σ ↓

ZT : Performance Criteria of Thermoelectrical Materials



· DOS(Density of State) ENGINEERING

Mobility of carrier
“LOW DIMENSION”

DOS(Density of State)
INCREASING

S(Seebeck Coefficient)
INCREASING

without σ change

ZT INCREASING





Bi-Te :
High zT at
ordinary 
temperature



Crystal Growth

Slicing

Coating

Dicing



Hot Press
Pressing Out

High Temperature

Yield

Cost





Thermoelectric Cooling 

(TEC)

Thermoelectric Generation 

(TEG)



Heat absorption 

by Peltier effect

Joule thermal 

effect due to the 

current flow

Reversed heat  by 

the temperature 

difference
Coefficient of 

performance

∝ ZT





Heat density 
Number of applied module

For vehicles              Smaller Devices



industry waste heat

TEG Efficient ∝ ZT
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FUEL 

CONSUMPTION

Bi-Te
thermoelectric generator



Low grade heat!

Bi-Te

Flexible modularization technology  

Wearable devices, wireless sensors,..




