51 March 2006

Baskent University Electrical and Electronics Engineering Department
EEM214
QUIZ-2 (4 questions for 50 minutes)
Equations to remember:
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Q.1.(50pts) As shown below. only the x<0 portion of an infinite semiconductor bar is uniformly
illuminated with light. The light generates gop=10"" EHPs/cm’ sec uniformly. This Si bar is
uniformly doped with donor atoms Np=10'%/cm” and there is no electric field inside.

Given tp=107 sec, ni=10'"%cm’, Dp=3cm®/sec and steady-state conditions are maintained.
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a) (15pts) Calculaterthe total minority carrier concentration at minus infinity,
b) (25pts) Calculate the total minority carrier concentration as a function of x > 0.
c) (10pts) Plot the the total minority carrier concentration variation along the x-axis.

Q.2. (10pts) Write the charge neutrality equation for a semiconductor which is doped with
N,=10"%/cm® and with Np=10"%/cm’.

Q.3. (15pts) Si is doped with Boron (from 3™ column). Draw energy band di.agram and clearly show
conduction band, valence band and approximate Fermi levels both for intrinsic case and doped case
for this Si. '

Q.4. (25pts) For an unbiased diode, p-side and n-side are dopped with N,=10"%/cm® and with
Np=10"’/cm’, respectively. Draw all the approximated majority and minority carrier concentrations
along the (x-axis) p and n semiconductors in this diode. Calculate the approximate concentration
levels of minority and majority carriers at the edges of the diode. Given ni=10'"/cm’.
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