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1 Objective

The aim of this project is to identify N-type and P-type semiconductors by
making use of Seebeck effect.

2 Instruments needed

A sample holder (made by us), given samples (of dimension 1mm×2mm×1mm),
multimeter, soldering rod.

3 Principle

When a temperature gradient is applied across a semiconductor, a potential
difference is developed across the semiconductor. Depending on the sign of the
voltage, the semiconductor type is identified.

4 Theory

When a material is maintained with hot end one side and cooler end other side,
the charge carriers in the material start to diffuse towards the cooler end. Hence
a potential difference is developed across the ends given by the formula,

∆V = −α∆T

So when a P-type semiconductor is given a temperature gradient across it, the
holes start to move towards the cold end and the potential becomes high at the
cold end and the seebeck coefficient of the P-type semiconductor according to
the formula,

α = −Vhot − Vcold
Thot − Tcold

is positive where Vcold > Vhot. And an N-type semiconductor has a -ve seebeck
coefficient as the hot end has high potential as electrons are moved towards the
cold end.
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Figure 1: Seebeck effect in semiconductors

5 Procedure

A sample holder is made which has two copper supports such that the supports
hold the sample. The supports are soldered with wire and the wires are con-
nected to multimeter to measure the voltage. One end of the copper support
is given heat using soldering rod, the corresponding voltage is measured. Ac-
cording to the sign of the seebeck voltage, the material is identified as N-type
or P-type.

6 Results and discussions

• By doing the above procedure, my sample contained 1 N-type semicon-
ductor and 5 P-type semiconductors.

• The contact between wires and multimeter should be stable to get a stable
output.

• The heating end and positive end of multimeter should be chosen the same
end to avoid wrong distinguishing.
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