Name: College Number:

EEE210B: Electronic Devices and Circuits Tuesday, 3 February 2015

Second Quiz

REMARKS: 1. Hand held non-communicating calculator is al-

lowed, # 1
2. Closed book quiz,
3. Formula sheets are attached, # 2

4. Marks distribution:
Question #1: 6 points
Question #2: 4 points

5. Justify all your answers.

1. The initial condition of the circuit in figure 1 is i1 (0~) = —5 mA. Assuming an ideal
diode, calculate and sketch on a clearly labelled graph i (t) for 0 <t < 20 ps.
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2. In the elementary power supply of figure 2, the Zener voltage of D5 is 5.1 V and we
have

v;(t) = sinewave of rms value 120 V, frequency 60 Hz, 0 V DC offset (average value is
0),

v1(t) = sinewave of approximate rms value 18 V| frequency 60 Hz, 0 V DC offset (av-
erage value is 0),

v9(t) = signal with a large DC offset and large ripple, such that at all time 15 V <
ve(t) < 25 V.

(a) Briefly explain the operation of the full-wave diode rectifier.

(b) Calculate Rp so that the circuit can supply 5.1 V to any load resistor Ry of at
least 100 €2. Do not give a trivial answer. In other words, find the largest possible
value of Rp that would work.

Figure 2:
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Formula Sheets

cos ) = sin(6 4 90°) 2 cosucosv = cos(u — v) + cos(u + v)
2sinusinv = cos(u — v) — cos(u + v) 2sinwu cosv = sin(u — v) + sin(u + v)
2sin 6 cos § = sin(26) 2cos? 0 = 1 + cos(20)
2sin? 0 = 1 — cos(20) cost = M
sin ) = <5 2 fon s (Acos(wt + ) dt = 47
T=:=% P=Y =Rr
v =Ri i=C% e v=27{ [t
v=L%wi=1 [odt Zrp=R
Zo = =2 Z, = jwL
vl e = (T ) Req = (RillR2) = Ry = (Rugll(~R2))
on, (1) = v e, i (1) = () 7wy
qg=Cuv v(00) 4 (v(0T) — v(c0)) /7
ReqCeq
= I =I(e¥/mVr —1)
Leq/ Req
Vi = %T k= 1.38 x 10723 joules/Kelvin
g = 1.602 x 10~ Coulomb Vr ~ 25.2mV at 20 °C
{2 s R = 25~
Vas > Vi Vas > Vi
Vps > Vas — Vi 0<Vps <Vgs—V,

Ip = K<2(VG5 — Vi) Vbs — V/:%s) Ip = K(Vas — V;)2



Formula Sheets (continued)

gm = 2K (Vas — Vi) Ve < 0.7V
I >0 Ip >0
Veg > 02V 0<Io<plp
Ic=p1g hie & % (n =1 usually)
hye = Ip = I,(eVer/mVr — 1)
A = A‘Ig—fi” Ap = AvA;

Va—Vop ~ (Vg — 0.7 V)(1+ ) if Rg < fRg and > 1

For the CMOS inverter:

NMy =Vou —V; NMyp, = Vi = VoL
where

3“2 v T —1 and Vj;, = logic 0

% - = —1 and V;y = logic 1
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