1. Solar cell
a) Write the equations for I — V characteristics and P — V characteristics of pn
junction solar cell. [BT 1][2 M]
b) Derive the equation to determine the operating voltage for maximum power

generation V;, in terms of the photocurrent /; and reverse saturation current I,. [BT
31[4 M]

c¢) The reverse saturation current density for a solar cell pn junction is 3.6 -

10711 4/cm?. What is the photocurrent density required to generate open circuit
voltage of 0.60 V. [BT 4][4 M]

[10 M]
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2. nyp, product in extrinsic semiconductor [10 M]
a) Design a new semiconductor material. It has to be p type and doped with N, =5 -

10*°c¢m™3 acceptor atoms. Assume complete ionization and assume N; = 0. The
effective density of states functions are N, = 1.2-10¥%c¢cm™3 and N, = 1.8 - 10¥%c¢m ™3
at T = 300K. The requirement is that the hole concentration must not exceed 5.08 -
105¢m™3 at T = 350K. What is the minimum bandgap energy required in this
material? You can assume the nyp, product rule is valid for extrinsic semiconductor
also. [Hint: Apply the nyp, product rule on the charge neutrality condition n, +
N; =po+ Nj.] [BT 6][10 M]
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3. Blackbody radiation and optical absorption [10 M]
a) The Planck’s blackbody radiation law is given by
o) 2hv3 1
2 hv
" exp (k,TT) -1
where I(v) is the irradiance at a given frequency v and temperature T. Find the
expression for wavelength 4,, corresponding to maximum irradiance in terms of
temperature T. [BT 3][4 M]
b) An alien ship crash landed onto Earth’s surface. From the debris, the solar panel
used for power generation is found to have a band gap of 5 eV. Estimate the

temperature of the alien Sun. [BT 51[4 M]
c) Isthe solar panel useful for applications on Earth? Why or why not? [BT 2][2 M]




@ Black body wodiadion and eptizal olerption
) d) Plancké  Blackledy m:;.&f,m 5
T A res R

| C=z _er){%_)__'
IAJ%CALI JbWWdA'WdA«ZW
Oegiuoncy~ ¥ aad Hempodtine T
Finol Ahe__ereprommion ,%91 wa»d)u%d‘ Am
coneperding T mapmium  psediice Z 7
e S ludron,

PEYY Y

o ¢ Sk P et A R



g

for  Whlews CQA'/AP(ZQCWVLW,u&Luf depivation

A

LY
1 \

83
Q)

& u% At amb wth wadiance

o fupction of viavelergth

7T () dY = =T (A’ -

. NMewr = sion Jndicaty  Changes i
L1 et/

YV ad A }?ae?pwc&a Ao cach A

T S A VAR

A YA
Eut _ e
B A
=, n8.V el
d 8 J/\‘[ =
aey ‘:'_ ‘;Q'—&I(v?
- ?_RC c3 '
CZz PR %PQ% -
i hI(A): Paicrmh
Now Aman b goen by
JIZ -5 |
—— | =0 —— -+
& he
d/\ﬁméw‘,;‘ eKP/\.,T | ] ,
L, .5 ) ”QC%




A

(e ) e

‘the  shovt WMAW?M
:{;’] a1
> e

= N =~ 5

 BRS =g
7;> /\maxKQT h

Qr>—

2 Aﬂ\a,;LT b 57(@

4 fa/w(@( onto
C@ Adan /J%f /mo HZ%%L g el

genation s P
{)owm e W
;t& /zzwe o K\J ,e# ) \/ E



Now % Mo elins o )@%caﬁ /Q%Lnﬂo
)“()“P sovero DAt a(;aég@ ppshum vadidion
lin - Rl

2 A Th Cwar BT
fwaﬂ(/&W’%& &&U/\ Z
A i




)' 7-42&%” 5 -*’ ’7 QC‘O ,< T

49, ot sy {chﬂ »@614@ 5 applicatzon,
en’ ?W"zf ',OY Lﬁ? Ifl;yf'? 3
30%&; | | ‘ . o‘

A Earﬂ\, J%L S‘Q(QA rad.cabton ,Qedéﬂ at




2 So v small 4Perteem) {[A/w:bum\
,I'm&%mwboﬂa&pm&
5T wwﬁmt,&aw&cﬁé@m

e — S

i (\,D OF PART-R




