Hawkins-4670062 book August 3, 2012 18:6

96

MOSEFET Transistors

3-20. Given that W/L = 20, V;, = —0.6 V, and
K, =30 nA/V?, calculate V, and Ip.

25V

75 kQ

1V —

3-21. Giventhat W/L =6,V;, = —0.3V,andK, =
40 wA/V?, calculate Vy and Ip.

12V

650 kQ
+

3-22. GiventhatVj, = —04V,W/L =4,andK, =
100 A/V?, (a) Give the transistor bias state,
(b) Calculate 1.

-2V vV

4 kQ

6 kQ)

3-23. Given V), = —0.8 V and K, = 75 puA/V?,
what is the required W/ L ratio and whatis Rp
if M1 is to pass 0.25 A and keep Vsp < 0.2 V.

5V

0V —d

Rp

3-24. Given
K, =40 pA/V?
Vip=—-04V
W/L =5
1.8V Ve 1.8V
Ve — T ov t
15 nF

(a) The capacitor is initially uncharged at
t = 0. At = 0" the gate voltage has
changed state from 1.8 V to 0 V. What is
the initial surge of current at t = 0F.

(b) Att = oo what is the bias state on the
transistor?

(¢) How much energy is dissipated in the
charge movement, and where does the
heat loss occur?

3-25. Given V;, = —0.4, K, = 50 pA/V?, and
W/L = 8, the transistor is biased at the sat-
urated/nonsaturated boundary. The power in
the resistor is 10 «W. What is the value of the
resistor R?

22V

R

Ve —q

05V

Two Resistor MOSFET Circuits

3-26. Given V;, = —0.6 V and K, = 75 uA/V?,
and W/L =5, (a) Solve for source voltage
Vs, (b) Solve for drain voltage.
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3V

ov—d

2 kQ)

3-27. Given that W/L =4, V;; =04 V,and K, =

95 LA/V?, calculate V,;, V5, and Ip.
1.8V

ﬁSkQ

———e Vo

1v—|[:

e VOl

Es kO

3-28. Giventhat W/L =8,V;, = —-0.5V,and K, =
43 wA/V?, calculate Vy and Ip.

2V
o

20 kQ[

S,

2V

20 kQ[

S,

10 kQ)

o
—1.8V

3-29. Giventhat W/L =4,V,;, =04 V,and K, =
95 wA/V?, calculate V,,, V.5, and I, for
(@ Vo=4+05V
(b) V¢ =-03V

1.8V

620 kQ

— Vo

05V —|[:

—= Vo1

920 kQ

-1.8V

3-30. Given that Ry = R,, W/L =3, V;,, =0.6V,
and K, = 200 nwA/V?, determine the resis-

tance valuessothat Vp =1Vand Vg = —1 V.
+3V
R,
0vVo—d
R,
-3V
331. Vp, = =05V, W/L = 5, and K, =
50 1A/V2, design a value for Vi such that
Vo =03V.
2V
500 kQ
V6 o——
Vo
2 kQ

3-32. Giventhat V;, =-0.6 V, K, =75 nA/V?, and
W/L =4,
(a) What gate voltage will put the transis-
tor at the saturated/nonsaturated bias state
boundary? Calculate V.
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(b) Calculate the drain current.

+3V

50 kQ)

VGO—q

-3V
3-33. GivenVy, =-0.6V,K, =50 WAV, W/L =
3,and Vp =0.8 V,if V, = 1.2V, what are R

and Vg?

3V

100 Q2

VG —|

3-34. Given Vi, =—0.6V, K, =50 uA/V2, W/L =
3,and Vp = 0.8 V,if V, = 1.2 V, what is R?

+2V

133 k)

Voi

0Vo—

-2V

3-35. If K, =90 uA/V?, V;, = 0.5 V,and W/L =
10, calculate I and V.

25V

ﬁSkQ
——e Vo

2 kQ)

Body Effect and Threshold Voltage

3-36. The nMOSFET has: V,,0 =0.5V, K,, =200
WAIV?, ¢ = —0.35V, W/L = 3, and the
body effect constant y = 0.1 V!/2. The bulk
voltage is at —0.3 V with respect to the source.
Calculate 1.

3-37. An nMOSFET threshold voltage is measured
as 0.62 V when it should be 0.60 V. A para-
sitic source to substrate voltage is suspected of
raising Vp,. If y = 0.4 V2 and ¢y = 0.35V,
what would be the Vg of this suspected mech-
anism?

3-38. Vo =0.6V,y =025V and ¢ = 0.35
V. Calculate V.

T

2V
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