Name: College Number:

EEE210B: Electronic Devices and Circuits Wednesday, 10 February 2016

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 diode in the circuit of figure 1 is assumed ideal. The initial condition is Vo (0) =
12 V.

(a) Show that the diode is initially reverse biased (behaves like an open-circuit at
t=0).

(b) Calculate the instant ¢ = ¢, > 0 at which the diode first becomes forward biased
(short circuit).
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2. Consider the circuit of figure 2 in which D is a Zener diode with Zener voltage Vzx =
6.8 V. Calculate the output voltage V, for each of following conditions.

) V=15V and Ry = 50 €,
) V; =20V and Ry = 50 €,
(¢) V; =15V and Ry = 100 €,
) V; =20V and Ry = 100 €2,
) Vi=15V and R =25 (.

50 Ohms V_o
AVAYAY, O
V_i D R_L
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(o0)) eH/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
{3 i R = 285~ 5
Vas > Vi Vas > Vi
Vps > Vas — Vi 0<Vps <Vgs—V,

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



gm = 2K (Vos — Vi)

Ig >0
Ve > 02V

Io =pB1p

hﬁﬁuﬁ

A — AVZin
1 RL

Formula Sheets (continued)

Ve < 0.7V

Ig >0
0<<IC<:ﬂIB

~ "V _
hie = *7F (n = 1 usually)
Iy ::]g(eVbE/"V% __1)

Ap = AvA;

Va—Vep= (Vg =07 V)(1+72) if Rp < fRp and > 1

For the CMOS inverter:
NMy =Vog —V;

where
v,
Wilvizviy
dv,
dV;

Vi=Vin

O
+ ?? , o T
vpe(t) Rie in(t) <J%7’fe ip(t) hl% c(t) vep(t)
®

NMp = Vi, = Vo

= —1 et V;r = logic 0

= —1et Vg = logic 1
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