ECE 255 ELECTRONIC ANALYSISAND DESIGN Fall 2009
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Homework 5 Due: Monday, October 26
5:00 p.m. MSEE 180 Drop Box

Select element values for the circuit shown torman A vdd vdd
4 < 1, < 6 mAfor transfer functions ranging from
v ) v ) § R1 Rd
Iy :20(1+%) mA to I, :7.2( 1+1—ZZJ mA, +
) T1
assuming that yp = 16 V. + 9 I
Vv
Vi §R2 Rss
Show your calculation to determine the largesdtie of B - -

that can be used in the circuit that you biasdéroblem 1
that will guarantee operation in the Beyond-Pindh+€gion.

Determine the maximum and minimum values of thedconductancegfor the bias circuit that
you designed in Problem 1.

For the circuit shown in Problem 1, set R1 kQ and place a large capacitor, C, in parallel with
Rss(providing an a.c. short circuit ofs§. Determine the value of both the minimum and

Vo

V|

maximum values of the magnitude of the voltage cj;a\m =

Remove the large capacitor, C, and repeat thellediens for|A,,|.

Design a four resistor bias circuit fopahannel depletion-mode MOSFET that will ensure
operation with|l,| =4 + 0.5 mA and Vg, =7 + 1V for transistors having

5<|l,sd <10 MA and3< V, < 6 V. Assume that the larger pinch-off voltage is aied
with the larger drain saturation current. The ambgative supply voltage available is — 18 V.

Determine the maximum and minimum values of thedconductancegfor the bias circuit that
you designed in Problem 6.



8) For the circuit designed in Problem 6, place gdarapacitor, C, in parallel withsR(providing an
a.c. short circuit of B). Determine the value of both the minimum and imaxn values of the

voltage gainA,;| = % :

9) An FET in an electronic kit is to be biased athm circuit shown below with the specified
component values. The FET is characterize/py=3V, K =9 mA,

Avdd = 24v vdd = 24V
2
. o Vgs
and a Beyond-Pinch-Off characteristic givenlgy= K (V—T 1j : §270 cohm 4.7 kohm
Find Ip and \bs at the planned operating point.
10) In constructing the kit discussed in Problem @, upper end of the §270 kohm 27 kohm
bias resistor, R (the end that should be connected {p)Vis mistakenly

connected to the drain of the FET instead of tiltage source, M. =
Find the operating point.



