Student Number & Name:
Dr. Murat Dogruel ES2032 Electronics Final June 12, 2019

1) For the network, find the DC currents Ig, I, and the DC voltage V. Hint: npn transistor equations
RIVAY in active mode are:
j ic= Big vee=0.7
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Note: Total time allowed is 100 min. No calculators. Please show all your work and write legibly.
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2) For the network shown, assume r.= 4 Q. Draw the ac equivalent network, and find the voltage gain V,/V..
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3) The NMOS transistor shown in the figure has Vgscrny = 2.5 V, k= 1 mA/V?. If v is a pulse with 0 V to 5V,
find the voltage levels of the pulse signal at the drain output. (That is; find vp for v¢ = 0 and for v¢ =5 V)
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o If Vgs<Vas(rh), the NMOS is in cut-off, Ip=0. Otherwise:
o If VDs<VGs -Vas(th), the NMOS is in Triode (Ohmic) region, in this case:

- k[z(vcs - GS(Th))VDS Dzs]
o If V[)s> VGS-VGs(Th), the NMOS is in Saturation region, in this case:

Ip =k (Vgs = Vs cm)P?
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4) For the network shown, we need Vps= Vpp/2, and Ip= 1 mA. Determine Vpp and Rp.
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e If Vs<Vas(th), the NMOS is in cut-off, Ip=0. lg=0A.Ip=1
Otherwise:
o If Vps<Vgs-VaGs(th), the NMOS is in Triode
(Ohmic) region, in this case: Ipgia

Ip = k[z(Vcs - VGS(Th))VDS - Vgs]

e If Vps>=Vgs-Vascrh), the NMOS is in
Saturation region, in this case:

I = k(VGS - Vf;s(a"h'))2
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