Name: College Number:

EEE210B: Electronic Devices and Circuits Tuesday, 03 March 2015

Third 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: 4 points #3
Question #2: 3 points
Question #3: 3 points

5. Justify all your answers.

1. The parameters of the enhancement-type N-channel MOSFET the circuit of gure
1areV, =0:8V and K =10 mA/V 2. Calculate the coordinated p. Vas: Vps Of its
Q-point and show that it is biased in the active (a.k.a. satuation or pinch-o ) region.
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2. The parameters of the MOSFET in the circuit of gure 2 areK =48 mA/V ZandV; =
2:1 V. The MOSFET is biased in the active region and/gs = 2:61 V, Vps = 5:67 V.
Calculate the drain currentlp and resistorRp. You are not required to calculateR;.
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3. The MOSFETS in the circuit of gure 3 are biased in the actie regions: the transcon-
ductance gain ofQ; is gn: and the transconductance gain o€, is gn,. Sketch the
(small signal) AC model of the circuit in its simpli ed form. Assume the capacitors

are all very large

vV, (D.C.) Va4 (D.C.)
YA VAN
Ry
§ Vo(t)

o

l: Q2 R
%Ra

Rsource Vi (t) [ |
E V\Af O | |': Ql
A.C.
- (A.C.) B,
3

.

v
Vs (D.C.)

Figure 3:

END

31/3



Formula Sheets

cos =sin( +90) 2cosucosv =cos(u V) +cos(u+ v)
2sinusinv =cos(u V) cos(+ V) 2sinucosv =sin(u  v) +sin(u+ v)
2sin cos =sin(2 ) 2cog =1+cos(2)
2sif =1 cos(2) cos = ¢l
. i e R 2
sin = ¢ zje' 2. Acos(t + ) “dt= 4
T=%1=2 P = Vﬁz - R|?2
v = Ri i=C¥$ v=21 idt
—Ld‘$'—1Rdt Zr =R
v=Li$ i=4 v R =
ZC = % Z|_ = j'L
P, , 1! . ,
xikxok:iikxa = 1L & Req = (RijjR2) ) Ri= Regii( R2)
Vr, (1) = V(D) g3 k; iR, (1) = 1(D g,
g=Cv vil)+ v(o) v(1) e®
8
< ReqCeq
= | =1g =™V 1
Vr = '% k=1:38 10 % joules/Kelvin
q=1:602 10 *° Coulomb Vi 252mVat20 C
1 for Germanium R _  nvp nvVy
: 2 for Silicon dynamic = Tp+ls o
VGS > Vt VGS > Vt
Vbs >Ves W 0<Vps <Vgs W

lp =K 2Ves W Vos V& Ip=K Vos Vi °



Formula Sheets (continued)

On =2K Ves W Vge < 0:7 V

lg >0 lg >0
Vee > 02V O<lc< | g
lc= 18 hie - (n =1 usually)
hre lg = lg eVee=VT 1
Ay = Byl Ap = AVA

Vo Vee (Vs 07V) 1+F¢ ifRg  Re and 1

For the CMOS inverter:

NMy = Vou VM NM_ =V, VoL
where
o = landVy logicO
" Vi=Vi
o = landVy logic 1
' Vi=Viy
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