Answers to EEE210 final exam AY2016-2017

1. (a) i. Replace Zener diode by its model. Then show

Vin < 0 < Zener forward biased
0 < Vip <9V & Zener reverse biased off

9V <V, & Zener reverse conduction

The given V,,; vs Vi, is easily obtained.
ii. Zener diode is initially in reverse conduction. Then:

Vo(t) =64 6e"1/2ms) v

The state of the diode changes at 1.386 ms.
(b) Depending on how you solve the problem you obtain

1810 Q < R < 1995 Q

and
335 x 10715 A < Tg <3.78 x 1071 A,

again, depending on how you solve.

2. (a)
Ip = 2.646 mA
Vas =223V
Vbs =12.62 V

R =5.047619 kQ

Rc =4.5kQ
3. (a) The AC model is:
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Use circuit analysis to obtain the voltage gain.
(b) Obvious from the above and Ryay = & Rpot.



(¢) Vaso = 24286 V, Ipg = 12.8571 mA.
(d) Rg = 330 Q.

(e)
(f) Vpsg = 7.89286 V, Vg = 6.67857 V.
) Ry =330 kQ, Ry = 120 kQ.

)

Obvious from the above and Ryar = = Rpot.

(g
(h
(i) Rpos = 100 Q2.

() Zin = (1002 + 15.865) €.
(K) Zow =1 kS, Va.



4.

(a) ANBVC = (AV B)AC which leads to the circuit (requires 8
MOSFETS):
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Alternatively, one can design the circuit for A A BV C and finish
with an inverter as in the following (requires 12 MOSFETS):
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(b) i Vour = —6.2 +22.4v;, — 11.202,
ii. 1V<w, <1625V
iii. Graphically we find values close to the ones below.

iv. Vig = 1.726874 V, V,, = 0.38575827 V, V;, = 1.0446429 V,
Vo = 4.9776786 V. It follows that

NMyg = 3.2508046 V
NMp, = 0.65888463 V
NMyg + NMj,

NM = — 5 = 1.954844615 V



