Student Name: ID Number:

ECE 2E14 Quiz 3 (Section 1)

Use the following formulae in your solutions

NM OS Transistor Mathematical M odel

Cut off region ips=0 for vgs< Vn
Linear region ips = Kn(ves—Vin— 0.5vpg)vps  for  VesVin= vps= 0

Saturation region jpg = %(VGS_VTN )2(1+ Avps) for Vps=VesVin=0

PMOS Transistor M athematical M odel

Cut off region isH=0 for vez <-Vp
Linear region igy = K p(Vss +Vrp— 0.5V5p )gp  fOr VsstVp2vep 20

Saturation region g = %(VSG )2+ AVeg)  for Ve vestVip=0

Small signal M oddl Parameter of NMOS Transistors

gm:\/anlDS (1+AVps)

Propagation delays for reference CMOS inverter with Vpp=5V, Vin=1V and V1p=-1V

TPHL — 0322£
Kn
TPLH — 0322£

Kp
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1) For the shown circuit, theload current I is

1KQ
a) -10 mA —/\V\W\
b) 1.4mA i
c) 20mA
d) 10 mA 3ov( "™ =5V X/ -
€) -1.4 mA O ‘é o 7/ R =0.5KQ
=
\{D, o™ 0.7v

2) In question (1), the smallest allowed value of the load resistance R_ for the Zener diode to
work as aregulator is

a) 0.1KQ
b) 0.2KQ
c) 0.3KQ
d) 0.4KQ
e) 0.5KQ

3) Theinput resistance R, for the shown ideal OpAmp circuit is

R
a ©Q
b) 00 VW
c) 05RQ R
d RQ Vio— NN\
e 2RQ oV,
R R
Ve — MV
STT777

Rin
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4) For the shown circuit, if V=-2.0V then V, is

a)
b)
c)
d)
€)

5)

20V
-0.7V
0.7V
20V
-40V

The maximum and minimum values

of the output voltage V, for the shown
periodic input signal are

a)
b)
c)
d)
€)

80V, 0V
ov,-80V
30V,-30V
5.0V,-5.0V
30V, OV

The shown transfer characteristicsis for

depletion type NMOS
depletion type PMOS
enhancement type NMOS
enhancement type PMOS
enhancement type CMOS

2.5KQ
=0.7vV
2.5KQ \6 on
i—\/\/\/\_
——O VO
—| +
Vs

| | @ O
+
3V \6 o™ ov
+> —
Vi <‘ Z— Vo
-5V _
L 4 O
Algp
VSD:6V
Vs

-1.0
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7) The shown enhancement PMOS oV

transistor is operating in the saturation

region with I55=0.5 mA. Given that

Vip=-10V, K,=1.0mA/V?and A=0V™, 2MQ
the largest value of the resistance Ry to

maintain saturation operation is

[

8 10KQ 1 05mA
b) 20KQ
c) 40KQ 3MQ Ro
d 60KQ
e) 8.0KQ

8) Thefigureto theright showsthe 1 °
ac equivalent circuit of an amplifier circuit S0KQ
with Ky=1.0 mA/V?, Vi=1.0 V and A=0 V%,
Given that the operating point is

(Ips, Vb9)=(2.0 mA ,7.5V), 1.0MQ

|
! 39KQ
the small signal gain vy/vs is approximately Ll =

a -3.2
b) 3.2
c) -74
d 74
e -5.3
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9) Consider the circuit shown to the right. | 5V

The biasresistor R; and the load resistor i

R_ are selected such that both R R
transistors M, and M, operate in the 1
saturation region. Given that oy = l , lll=1.0mA

VTN2:1.0 V, KINl = K'NZ = 10 mA/V2 y
(WIL);=2/1 and (W/L),=6/1, and A;= A,=0 V™, | |
thecurrent |5 is M>

|
|

a 3.0mA F_‘ ~ \_7

b) 2.0mA /77177

c) 1L.0mA
d) 0.33mA
€) None of the above

5V
10) The shown CMOS circuit

implements the logic function

Y = A+BC +BD. To obtain worst case AO—‘ 1 19/1

delay equal to that of areference CMOS inverter, j ,<J
Co—‘ I 151

a) 151

b) 5/1

the ratio W/L should be
B o_{ LWL
0 25/1 LJ Do—{ Hls/l

d) 75/1
e 21 1
BO—‘ : 4/1
’l
4o .

Ao—{' 211 Co—| 41 Dol 41




