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MName:

# There are 31 pages in thas final, meluding this cover page. Please check that vou have them
all.

& Please write yvour name in the space provided above, and circle the name of your recitation
mstructor along with the time of vour rectation.

s IMPORTANT: The problems in this exam vary in difficulty; moreover, questions of differ-
ent levels of dificulty are distnibuted throughout the exam. If vou find vourself spending a

long time on a question, consider moving on to later problems m the exam, and then working
on the challenging problems after vou have finished all of the esaer ones.

& Do your work for each question within the boundaries of that qguestion, or on the back of

the preceding page. When fimshed, enter your answer to each question 1n the corresponding
answer box that follows the question.

o [Remember to melude the sign and umits for all numencal answers.

s This 15 a cosed-book exam, but you may use a caleulator and three double-sided pages of
notes,

s You have 3 hours to complete this final.
s Good luck!
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Problem 1: 8 points
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Figure 1.

A MOSFET (shown in Figure 1) operating in the triode region has a characteristic ipg rela-
tionship which depends on both vpg and veos:

ins = K [(vas — V) vns — vhg,/2|

where s = Vi and vpg < wgs — V. The small-signal relationship between idq, vge, and nge can
be expressexd by an equation of the form

tds — Avigg + Doy,
where A and [T are constants. Assume that the device 15 biased at an operating point (Vog, Viog).

(1A} (4 points) Draw the 2-element small-signal model for the device which is operating in the
tnode remon. Express the element values in terms of A and 3.

Small-signal equivalent ciremt:
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(13) (4 points) Find the values of the constants A and IF in the two-element small signal model
for the MOSFET operating in the trniode remon,

tde — Avge | s

Formulate your answers in terms of the vanables K, Vios, Vr, and Vs,
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