
,.n"rffi;the Fermi Fnarftr, i^ ^^^--,-: r ,the Fermi energy is occupied by an electron.
Q2l Prove that:

D:kT u
Where : D: diffusion constanr. 

q '

k: Boltzmann constant.
T: temperafure.
q: charge of electron.

Q3/ Draw the output voltage wavefonn were Dl

Class: 3'd year
Time: 3 hours
Date:4 / 6 /2012

(20 mark)

(20 mark)
& D2 are ideal:

Vin=lSsin(wt)

Q4t A copper wire r9m rong and cross sectionar area .t o.atlo#T}]resistance equal 0'34 0. carculate the conauctiviiy for copper. The mobirityof electrons and number of collision ;il;;;;
that free electron concentration is g.5xr028 

"r""r"orlrTrln 

one second. Given

V out

(20 mark)

(20 mark)

u4)rcX

Q5/ / Prove that

vs =vrh(!+\
Where: Z6: potential barrier. \ ni /

Z7: Volt_equivalent of temperature.
/V2 : Donor electrons concentration.
,lVa : Acceptor holes concentration.
n1 : intrinsic electron concentration.

( z--l)



Q6/ The atomic weight of Ge is 72-6 gmlmol and density is 5'32 gm/cm"'

Find:

1- The resistivity of intrinsic Ge at 300K.

2- If a donor type of impurity is added with doping level of 10s find the

new resistivity of the sample. Knowing that the intrinsic

concentration- 2.5x10r3 cm-t, Mobility of hole= 1800 cm2/v's, and

the mobility of electron= 3800 cm"/v.s.

Good luck

(20 mark)
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