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. Solar cell

\ Theory . _

’ A solar cell is a photo voltaic device designed to convert the incident light into
electrical power and to deliver this power into suitable load in an efficient manner.
There are three parameters which ape. aéfeimine the cfficiency of solar cell, these
parameters are:

1- The open circuit voltage (Voc), which is the voltage output when the load
impedance is much preater than the device impedance.

2. The short circuit cucrent (Isc), which is the curcent output when the Joid
impedance is much smaller thap the device impedance.

3- The fill factor, the ratio of a maximum power out put to the product or(Voc) and
(lsc)

F.F=ly Vi \ I Voo
When the F.F approaches to one, that means the efficiency of solar cell is

nearly 100%. Now we can write the equation of the cfticiency of a solar cell as a
function of (Isc) and (Voc) as below.

Isc - Voc ) - _
p=(E—5)-FF |
Pin ’ |

4- Short resistance (R,n), it is result from the surface leakage current along the
adges of the cell, by diffusion spikes along dislocations or grain boundaries
and it must be very high to get high efficiency.

5- Senes resistance (R;), can raise from the contact resistance to the front and
Lack :nd must be very smail to get high efficiency,

Vue

We can determined these paramicters from the
(1-V) characteristic curve as in the figure.

Rs
Fig. )

Slope at Voe=Rs
Slope at Isc=Rsh

Rsh
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Dark (I-V) characteristics of a P-N Solar Cell

Procedure:-

1- The (I-V) characteristic of the series connection of two cells.

2- Connect the circuit as in the figure (a).

3- Mcasure the ([-V) characteristic in the darkness medium in the forward
and reverse biased .

4- Draw the graph between :-
(a)Tand V .
(b)InTand V.

5- Find the saturation current (Io) and ideality factor (n) from the plot
InI-V. '

Figure (a)
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illumination (I-V) characteristics of o P-N Solar Cell
I'rocedure:-
1- The (I-V) characteristic of the serics connection of tv/o cells.

2- Connect the circuit as in the figure (b).

|
|
|
|
|
|
|
;
|
|
|
|
1
|

3- Measure the (I-V) characteristic in the forward biased with using power
supply . ( )

4- Measure the Light intensity by using solar meter, she represente inpt
power (pin) :

5- Measure the (I-V) characteristic without using power supply .

Cru 2 e ab g e Y G it ol sk Vpeial™

6- Draw the graph between (I) and (V) for the illumination characteristic in
case forward biased and without using power supply at one graph .

Y fmdlhd’[sc- voe','\ 3 F‘Ft RSJ, Ry -
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l*\n‘hmdm\ Energy Gap of a Semiconductor Diode
like Ge & Sidiode

2
heaty, 3

The forbidden energy gap of a semiconductor defined as: the region betwoen
the dortom of the conduction band and the top of the valance band, it I8 actually
energy required for an electron-hole pair generation, |

n this expeniment, we Will find the energy of the diode due to the reverse
buased, whete the negative terminal ol the battery to the P-type erystal and the positive 1
tevminal 1o Netype erystal then the reverse ewrent due to the applied voltage is: |

1= dexp (e VIKT):1) (1)

Where (J,) 18 known as the reverse saturation current whioh is equal

L A exp ((Bp2KT) ()
Wl InA -« BEgKT) +(3)
Log 1= log A= (B /(4.606 KT)) (1)

Where A is constant, Eg is the energy gap of the semiconductor diode.

Crocedue;

1= Connect the cireuit as the figure (1),

2 Put the Ge, Si diodes inside the test tube, which is (illed with pacaltin liquid
and thermoreter to measure the temperature inside the system, then closed it
by a rubber.

3. Put the system inside the isolated flask, which is, containg water at any
temperature you need.

4- By using a potentiometer as in the figure (1) measures the (1-V) eharacteristic
of the diode in the reverse biased, at room temperature,

S. Heating the water which is inside the isolated flnsk to the temperatures (40, 50,
60, 70 °C) and measure the reverse (1-V) chameteristic of the diode, then
tabulate your results as in the following table,

T= room v T, ‘.:.;.:, - il T

BTl 140 *C 1'=50°C 1=60*C 1=70%

o ApAmp L UpAmp L LpAmp [ TpAmp ] pAmp
S e R S ..~..-_...l — P . ]

6- Draw a graph between (Ig) against (V) for ench temperature as in the ligwe
(2)

7. From this graph, we will get the saturation current for each curve i the
manner, which clear in the ligure (2).

8
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8- Now you will get a new result for diode then tabulate these results in the
following table

T (K) LT (K) .__LpAmp 1, Amp Log 1,

9- Draw a graph between the log I; and T (K™') we will get a straight line where
its slope using equation (4) to find the forbidden energy gap with the electron
volt unit as in the following equation.

Eg= -4.606 K (slope) (5)

Where (K) is Boltzmann constant, equal to (8.62410° eV/K) or (1.38*10™ J/K).

1A
Power =
supply \|
Figure (1)

V volt

Room - 'SI
Temperature lSZ

40°C Iss

50°C Isq

60°C Is pAmp

Figure (2)
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