NAME SOLUTIONS

MIDTERM EXAM 1 - SOLUTIONS
(Closed book)

ECE 342 July 2™, 2020
9:00 a.m. — 9:50 a.m.

Instructions : This examination consists of 7 multiple choice questions. Select the most nearly

correct answer for each question. You are allowed to use a calculator.

Note 1. It is suggested that you answer the questions you consider easiest first.

Note 2. Choose only ONE answer per problem. Points will be taken off for multiple answers.



Formula Sheet

2

DIODE
Vp /V; kBT
I, =15(e™" —1), where V; = q =26 mV
NMOS PMOS
Cut-off Cut-off
Vos <Vin» 1p=0 Vse <Np| > 1p=0
Triode Region (Linear) Triode Region (Linear)
Vos > Vin & Vos <Vosp =Vos _sz Vse > ’th‘ & Vo <Vepp =Vge _‘th‘
W V )
lp =— 1.Co | Vas =V Wps ——> W V,
L a ( ) Is :T/Upcox Vss _’\/tp‘)VSD -

Active Region (Saturation)
Vs >Vin & Vs 2Vpep =Vgs =V,

Active Region (Saturation)
Vs > ’th‘ & Vsp 2Vgpp =Vgg _‘V

ol

W 1 C )
b= — 1% (Vg =V, ) [1+ AV ] W x,C,,
L2 D :T p2 Vse _‘th‘)z [1+|1|VSD:|
Body Effect

Ve =V, +7( Vel + 265 —265 )

Small Signal Characteristics (NMOS):
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Consider the circuit shown below
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1. The Thévenin equivalent voltage across the terminals A’-A is (1 point)

(a)
(b)
(©)
(d)
(e)

V=133V
V=333V,
Vih=6.66 V
Vih=8V
V=12V

2+12_VX=V—X:>2+3ZVX LD, s
4 2 2 4 4
2 2

VX :?OV jvth :?OV , VTH =6.66 V

(c) is correct answer

2. The Thévenin equivalent impedance across the terminals A’-A is (1 point)

(a)
(b)
(©)
(d)
(e)

Zmn=1.33 kQ
Zin =2 kQ
Zin=4kQ
Zin = 6.66 kQ
Zin=17.22kQ

R, =4 kQ||2kQ=% kQ

R., =1.333 kQ

(a) is correct answer



3. In the circuit shown, the diodes are ideal. Indicate the correct plot for V2 versus V1. (3 points)
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(e) None of the above
(d) is correct answer
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The circuit shown below uses an enhancement-type PMOS transistor with Vi =-1.5V, k'p W/L)
=1 mA/V?, and A = 0. Also, Re1 = 4 MQ. The desired drain current is 0.5 mA and the drain
voltage is +5V. Find values for Re2, Rs and Rp.
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4. What is the value of RG2? (1 point)

() 2MQ V, 6

b)  3MQ o TV Ve) (06
() 4MQ Ra !

(d) 6 MQ (d) is correct answer

(e) 8 MQ

5. What is the value of Rp? (1 point)

) 2kQ v,

RD = — = i = 10 kQ
(b) 5 KO I, 0.5
(c) 10 kQ (c) is correct answer
(d) 15 kQ
(e) 20 kQ



6. What is the value of the source voltage, Vs? (2 points)

(a)
(b)
(©)
(d)
(e)

7. What is the value of Rs? (1 point)

(a)
(b)
(©)
(d)
(e)

45V
55V
6.5V
75V
85V

1 kQ
3kQ
5kQ
6 kQ
9kQ2

I, =0.5 :lxlx(ves +1.5)’ :l(vgS +3Vgs +2.25)
2 2
1=V +3V +2.25 =V, +3V +1.25=0
Good root is: Ves = -2.5 V. Other root (-0.5 V) is

rejected since its magnitude is less than the magnitude
of the threshold voltage

Vo =—2.5V =V, =8.5V

(e) is correct answer

R (Ves =Vs) _ (100—58.5) o

ID

(b) is correct answer



