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1. A snnple energy band diagram for sﬂwon doped with 1016 arsenic atomes/cm at 300K 15 shown below'
Calculate the electron and hole concentratlons and detemxme the energy levels of donor, Fermi
level and intrinsic Fermi level with respect to the conductlon energy level Ec. (20 5}) )

///////////////////

T
2. Starting with an n-type substrate, draw the necessary mtermedlate processes for the fabrication
of 2 pMOS shown below. How many: masks are needed for the complete fabncatmn? (20 43
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3. A0.25-um-thick single-crystal Si sample is xllummated at 300K w1th a monochromatic hght
having an /v of 3 eV. The incident power is. 10 mW. Find the total energy absorbed by the
“ semiconductor per second, the power d1551pated to the lattlce and the number of photons per
second given off from recombmatxon by the intrinsic transition. The photon flux distribution in
Si can be assumed as the form shown in the diagram below. (20 5}) '
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4. Consider a MOS system using n+ polysilicon as the gate material on the top of a p-type
substrate which is doped with Na = 3x10' "em™, Assume the oxide charge Oox 15 10" cm™

and the space charge density is 8.64x10™ C/cm What is the oxide thickness such that it will
have +0.65 V as the threshold voltage? (work functlon Oms=-1.13V, T'= =300 K) (20 47)
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5. For a s1hcon pn Juncnon undcr forward b'.tas at 300 K w1th dopmg concenn'atxon N, ],016 cm
" and Ng= 10" cm‘3 Skctch both maj onty and ‘mmonty camer cun'cnt m thxs pn Junctmn Please
also mdlcate the space cha.’rge widths for both sxdes (20 ﬁ})
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Some data may be useful for the examination:
At 300K, kT = 0.0259 eV, bandgap of $i =1.12 €V, intrinsic carrier density of Si =
1.5x10" cm dielectric constant of Si = 11.7, dielectric constant of Si0; =3.9.
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