NAME SOLUTIONS

MIDTERM EXAM 2 - SOLUTIONS
(Closed book)

ECE 342 July 30, 2020
9:00 a.m. — 9:50 a.m.

Instructions : This examination consists of 10 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.
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Small Signal Characteristics:

gm:I_C; B=0.r; rn:re(ﬂ+1); re:\i; r-OZM; @r :g—m
V; Ie




For the circuit shown, assume that Sis very large. Also C,= 1 pF and wr= 5x10° radians/sec. It
is desired to have a dc collector current of 2 mA. Use Vseon = 0.6 V and assume that all coupling

and bypass capacitors are midband short circuits.

Vee=+12V

[

R, =100k

LS‘I
Cpp =
+ V(JQ
Vi () R,=100 k2
1. The approximate value for Re is: (1 point)
(a) 0.1 kQ VB=V&:£:6V
(b)  0.7kQ 22
(c) 2.7kQ Ve =V, -0.6=5.4V
(d) 4.7kQ
Ve 54
(e) 5.7kQ |Cz|E=2mA3 RE:I—:7:2.7KQ

E

(c) is the correct answer



2. What is the value of the transistor’s small-signal model transconductance gm? (1 pt)

(a) 33 mA/V
(b) 77 mA/V
(©) 154 mA/V
(d) 308 mA/V
(e) 1 AV

g, =t 2 _769mA/V
V. 26

(b) is correct answer

3. The switch S1is now connected to Vo1 and the output is collected at Vo2. An approximate value

for the midband voltage gain is: (1 pt)

(a) 0.1
(b) 1.0
) 10
d 100
() 1000

This is the emitter follower configuration. The

midband gain is:

Ay = Re ___ 27 =0.9952 =1
Rg+r, 2.7+0.013

(b) is correct answer

4. Next, the switch S11s connected to Vo2 and the output is collected at Vo1. What is the midband

voltage gain? (1 pt)

(a) 1.5
(b) 150.0
(c) 200.0
(d) 1000
(e) 10000

This is the standard common-emitter

configuration. The midband gain is:
A =—0,R. =—76.9x2=-153.8

(b) is correct answer



5. What is the best estimate for the value of C,? (1 pt)

(@  13pF oo _M_loﬂ_
© 24pF To2xf, " 5x107 N
()  72pF |
(d  10.6 pF (e) is correct answer

6p
() 144pF

6. This circuit suffers from the Miller effect (1 pt)

(a) True

(b) False
Rsig is 0 =» NO Miller effect: =»False

(b) 1s correct answer

14.38 pF

7. Determine an approximate value for the upper 3dB corner frequency for the common-emitter

configuration of this amplifier. (1 pt)

(2) 50 Hz Since Rsig =0

(b) 100 kHz o . ) .

(C) 200 kHZ H 27[C)U R;: 27[ % lX 10712 % 2 % 103
(d) 80 MHz

(e) 500 MHz (d) is correct answer

=79.57 MHz



The NMOS transistor in the discrete CS amplifier circuit shown in the figure is biased to have

gm= 1 mA/V and ro= 100 kQ.

Vb
47 MQ 4.7 kQ
0.1 uF
|
100 kQ | I oV,
AMAN I
| I ! i 10 kQ
0.01 uF
+
Vsi () 10 MQ
2kQ L -
—— 10 uF
8. An approximate value for the midband voltage gain is: (1 pt)
(@ 3 Ry =T, || Ry || R, =100k || 4.7k || 10k = 3.09kQ
® 6 Ay ==8,Rp =—(1x107)x3.09x10° =3.09V /V
¢ 9
%) 12 Awms = 3.09
(e) 15 (a) is correct answer



9. This circuit suffers from the Miller effect (1 pt)

(a) True

(b) False
Rsiq is large =» Miller effect: True:

(a) is correct answer

10. If Cgs = 1 pF and Cgd = 0.2 pF, indicate the most correct value to approximate the 3dB upper-
frequency point 4 . (1 pt)

(@) 100 kHz fo=—1 Ry =RylR
(b) 150 kHz 27C; Ry

(c) 300 kHz Cph=C,+(+ A, )C,  Miller Effect
(d) 550 kHz

© 850Kz C,, =1p+(1+1m(100k || 4.7k || 10k)0.2 = 1.84 pF

1

f, = — ==865 kHz
271.84x10°x0.1x10

More Exact Formula:

1
27 {Ryy [ Cyu +Cyo (1+9,R5 ) |+ CaRo |

1
© 27{100x10°[ 110 +0.2x10 (1+3.09) | +0.2x 10 x3.09x10°

f, =

fu
f, =0.8725 MHz

fu = 872.5 kHz

(e) is correct answer






