ECE3050 Homework Set 4

. (a) Calculate the drain current in an NMOS transistor if K = 125uA/V? Vpo = =2V,
A=0,Vgs =0V, and Vps =6V. [0.5mA] (b) Repeat assuming A = 0.025 V1. [0.575 mA]

. An n-channel MOSFET has K = 125 uA/ V2, Vro =1V, and A = 0.02V 1. At what drain
current will the MOSFET no longer be able to provide any voltage gain when connected as
a common-source amplifier? Note, the maximum gain is denoted by pp and it is given by
Ur = gmTo. The object here is to determine the maximum Ip such that pp < 1. This will
require you to select Vpg that minimizes up before solving for Ip. [1.25A]

. A common-source amplifier has the drain load resistance Rp = 60k{2 and a power supply
voltage VT = 18 V. At what Q-point will 7,,; = 50k if the transistor has A = 0.02 v—1?
Use the relations rg = ()\*1 + VDS) /Ip, Vps = 18 — IpRp, and 7y = ro||Rp. [0.189 mA,
6.67 V]

. The drain current in an n-channel JFET is given by ip = Ipss (1 — vas/ Vp)2 for vgs > Vp
and ip = 0 for vgs < V), where Ipss = Ipsso (1 + Avpg). For the n-channel JFET, Vp < 0.
Show that the expression for the JFET current can be represented in exactly the same form
as that of the MOSFET using the substitution Vo = Vp and K = IDSS/V]%.



