EE 321 Exam 4 Fall 2002

EE 321 - Exam 4
December 8, 2002

Name: SO /U?L"O"ls

Closed book. One page of notes and a calculator are allowed. Show all work. Partial credit
will be given. No credit will be given if an answer appears with no supporting work.

For all the circuits below, assume the capacitors are large so they block DC and pass all AC
signals of interest. -

1. A lab technician working for you has measured &’ (W/L), V;, vgs, vps and ip for a number
of different MOSFETSs, some n-channel and some p-channel. He forgot to indicate the type
of MOSFET on the table. You need to check to see if the data is consisent. (An example of
inconsistent data is if the measured current is different from the current calculated from the
other data in the table.) If the data is consistent, complete the table — determine the type
of MOSFET (n-channel or p-channel} and the mode of operation (triode or saturation).
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(e) Is the data consistent? If so, fill in the table. Explain your reasoning.
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2. The MOSFET in the circuit below has V; = 2 V and kn(W/L) =2 mA/V2,
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(a) Find the drain current Ip.

(b) Find the gate-source voltage Vs

(¢) Find the drain-source voltage Vpg

(d) What mode is the MOSFET operating in?
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3. The MOSFET below has V; = 2 V, k/,(W/L) =

1 mA/V? and A = 0.02 V-!. The drain
current has been found to be Ip = 0.5 mA.
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(a) Draw the small signal model for the circuit.
(b) Find the transconductance g,y,.
. (¢} Find the drain-source resistance of the MOSFET, r,.
(d) Find the output gain of the circuit, Vo ;.
(e) Find the input resistance R;.
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4. For all the MOSFETs below, |V;| = 2 V. For Q1, k, = 0.4 mA/V?, and W/L = 5. For @2,
kn = 1.0 mA/V?, and W/L = 2. For Qs, k}, = 1.0 mA/V2, and W/L = 1.
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(a) Find the voltage V.
(b) Find the voltage V5.
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5. For the MOSFET in the circuit below, k,(W/L) = 5 mA/V? and V, =1 V.

+5V

{(a) Find the output voltage vp when v; =0 V.
(b) Find the output voltage vp when v; =5 V.

(&Y Vp=z=o =) VY4, =0 = R off = T:o 2 VO:gU

@) vy =57 D Ve SV 5 R

Bemu: ..l?,' (15 S Y Ewy‘ & w. ! P“-’“"l’? (4 XN ‘HalL-
hesune Hriode

!
r\o - = - S-‘OJL

A Yy V) Gl (50

A

r o
Vo - of v = v 2 2 v

rﬂj?‘ﬁ-f) SV F Jok

Yy, C ’V“ ﬁ‘/(—) o C{ n riode oy asrucmed




