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SE,CTION "A"
[20Qxl:20marks]

Choose and tick the most appropriate answer. The symbols, unless mentioned otherwise,
have their usual meanings.

1 The power from the sun intercepted by the earlh is .....
lalz.lx I077MW [b] 1.8 x 1011MW

[c] 6.8 x 1017MW [d] 9.8 x L071MW

The intrinsic carrier concentration for Si is. .. . ... per cm3at room temperature.

[a]1.5 x 1010 pl 1.5 x 1012 [c] 1.5 x 101s tdl 1.5 x 1020

The amount of photo generated current increases slightly with the increase
in.....
[a] Temperature [b] Photons [c] Diode cument [d] Shunt current

2.

3

5

6.

The Auger recombination occurs at a

fal low
[c] intermediate

Dye-sensitized solar cells are made from
[a] Induline

fcl Saranine

The GaAs lattice are formed by ..........
[a] ionic [b] Vander-wall

[a] CdTe
is anindirect band gap material.

[b] GaAs

Quantum dot solar cells are based on

[a] Voltaic cell
[c] Gratzel cell

... level ofcarrier concentration

[b] high

[d] both (a) and (c)

...organic dye

[b] Aniline
[d] Ruthiummelallo

bonding.

[c] metallic Id]covalent

The region where the electrons and holes diffused across the junction is
called.

[a] Depletion Junction [b] Depletion region
[c] Depletion space [d] Depletion boundary

7

8

9

[c] Si ldl cds

If the dark saturation current,lo = 1 x L0-10A, Light generated current, /1 =
0.5.4,Voltage, V :0.5V then the Current ....... at room temperature.

[a] 0 [b] 0.4s73 A [c] 1.5 A [d] 2 A

[b] Galvanic cell

[d] none of the above

)

10.

4.



Fill in the following blanks with appropriate answer. The symbols, unless mentioned
otherwise, have their usual meanings.

1 1. Conduction electrons in metals follows .......statistics.

12. andThe effective mass of electrons and holes in Si at room temperature is
..respectively.

13. In equilibrium condition, the total current in the semiconductor is

14. At 300K, the value of thermal voltage is

15. The maximum
open is called .

voltage generated across the terminal of a solar cell when they are kept

16.

18

19

The number of photons absorbed in the solar cell if the current derrsity obtained is
about 46mAlcm2 is.....

17. The fill factor is mainly related to the losses in a solar cell.

Absorption coeffi cient is
energy.

.... for the photons having energy less than the band gap

20.

The worldwide potential of tidal energy is about.

When the source of light is not sun light then the photo voltaic cell is used
AS
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SECTION "8"
[5Q * 4:20 marks]

What is the current status of solar thermal technologies? What is the current
production volume of solar thermal technologies for power generation and for water
heating?

OR
A Si sample is doped withl x1016P abmsf cm3. what will be the minority hole
concentration at room temperature? Draw the energy diagram.

Explain the concept of direct and indirect band gap. How does the direct and indirect
band gap nature of the semiconductor material effeit the performance of a solar cell?

Explain h9w a photo voltage is generated across a P-N junction diode when it is
illuminated by light.

What are the main applications of GaAs solar cells? Point out its advantages and
disadvantages.

OR
What s_olar cells parameters can be extracted from measuring and plotting I-V curve
of a solar cell?

5' What are the design criteria for obtaining higher short circuit current of a cell?

6

SECTION "C"
[5Q"7:35marks]

Intrinsic carrier concentration in a semiconductor is a function of temperature and the
band gap of the semiconductor. Explain.

OR
Drlw the energy level diagram of a P-N junction diode under equilibrium condition
and show all possible carrier movements. Draw the carrier's profiies and explain it in
brief.

How does the temperature of the solar cell affect its efficiency? calculate the
efficiency, and peak value of a Si solar cell operating at 270C, *irfr-rfr"rt circuit
current 2.2A, ?nd operating under the illumination of l0b0wm2. Th. ur.u of the solar
cell is 100cm2.

Explain briefly the different losses in solar cells. How is its electrical loss mechanism
different from the optical loss mechanism?

!f the 
" 
doping levels at the p-side and N-side of a Si p-N junction are5l,19tn B.atomsf cm3 and,1x 1016 P atomsf cm3, calculate the built-in voltage

of the junction at room temperature. Also estimate the width of the depletion layer.

Explain in detail the working mechanism and reaction involved in dye synthesized
solar cell.

OR
Write the working principle of thermo photovoltaic system with a schematic diagram.

3

4

7

9

8

10.




