EE2301 Basic Electronic Circuit Problem Set 2

Block C: Field Effect Transistor

Q1. Problem P11.1
The translstors ShOWn |n Flg ure P 1 1 . 1 ha\flel |V 3 Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display
V. Determine the operating region.

Answers:
(a) Cutoff region
(b) Cutoff region
(c) Triode region
(d) Cutoff region

Figure P11.1

Q2. Problem P11.3
An enhancement-type NMOS transistor with%/2 V has its source grounded and a 3-V DC source
connected to the gate. Determine dperating state if

(@) vo =0.5V

(b) vp =1V

(C) Vp =5V
Answers:

(a) triode region
(b) triode or saturation region
(c) saturation region

Q3. Problem P11.5
An enhancement-type NMOS transistor has=\2 V and = 1 mA when ¥s = vps = 3 V. Find the
value of p for vgs =4 V.

Answer: 4mA
Q4. Problem P11.6
An n-channel enhancement-mode MOSFET is operated iotiméc region, with ys = 0.4 V and

= 3.2 V. The effective resistance of the channel iegibby Rs = 500(Vgs — 3.2) Q. Find b when
Vgs =5V, Rs =500, and 6o =4V.

Answer: 3.6mA
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Q5. Problem P11.9

The NMOS transistor shown in Figure P11.9 hasav/1.5 v = ey ey
and K = 0.4 mA/N . If vg is a pulse with 0 to 5 V, find the i 7
voltage levels of the pulse signal at the drairpout . @*_" Vop=5§ VS
G 5
Answers:
Vp = 5V at & = 0V i
atg =5V
Vi 2V
J L
Figure P11.9
Q6 Pr Oblern P1113 Copyright @ The MG Hill © . Inc. P required for reproduction or display.
e
The i—v characteristic of an n-channel enhancem '*
MOSFET is shown in Figure P11.13(a); a stande4 j: = vs =10V
amplifier circuit based on the n-channel MOSFET : , // kig
shown in Figure P11.13(b—_ E 1o /// v
Determine the quiescent curregyiand drain-to-sourcei "* ,V: ™
08 s 6
voltage wsg 04 e sva
Ans,vers .;]H 1.0 20 3.0 414 5.0 6.0 7.0 KAl \!(;;ti:lﬁ
) .I')u ain-:l:nurcc vn]tz:gcﬁu;n V. h
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iDQ = 08A, VD&? =6V
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Figure P11.13
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Q7. Problem P11.17

The power MOS FET CI rcu |‘t Of Figure Pll ) 17 Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display,
configured as a voltage-controlled current souke¢.K =

1.5 AN?and \f =3 V.

AAMA

e Ry

12V
1p + Ry
(@) If Ve =5V, find the range of Rfor which the P C’r) v
VCCS will operate. | -
(b) If R = 1Q, determine the range ofcx\for which Ve
the VCCS will operate.

®

Figure P11.17

Answers:
@ R <0
(b) 3V <V, <551V

Q8. Problem P11.19

Copyright 8 The MeGraw-Hill Companies, Inc. Permission required for reproduction or display.

15V
The circuit of Figure P11.19 is a Class Aamplifier.
(a) Determine the output current for the given édas Iy E 600
audio tone input, ¥ = 10 + 0.1 cos(500t) V. Let K = 3
2mA/V? and k= 3 V. Vou
(b) Determine the output voltage. |
(c) Determine the voltage gain of the cos(500thaig Vo 1
(d) Determine the DC power consumption of the tesis Hli
and the MOSFET. -

Figure P11.9

Answers:
(a) i, =000A49+14cog500)+0.005c0100G)+ 0005) A
(b) V,, =15-60%x0.00449+ 14co50@)+0.005c04100Q)+ 0005 V
© .1.68
(d) P, = 0576 W
Poser = 0894W
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Q9. Problem P11.20

The Clrcuit Of Figure P11,20 |S a SOurCe-fO”OWer Copyright & The McGraw-Hill Companies, Inc F‘em:i.-isinn required for reproduction or display.
amplifier. Let K = 30 mA/N, V1 =4V, and AN
Ve =9+ 0.1 cos(500t) V.
(a) Determine the load current |
(b) Determine the output voltage,\. —
(c) Determine the voltage gain for the cos(500t) |t
signal. Yo $———0 Y
(d) Determine the DC power consumption of the
MOSFET and R Ly 240
Answers: -
(a) 1, =125+ 0025cog500t) =
(b) V,, =5+ 0_100450(1) Figure P11.20
(©1
(d) P, =625W
Pioger = 875W

Q10. Problem P11.21
Sometimes it is necessary to discharge batteriderede
recharging. To do this, an electronic load can bedu A I

high-power electronic load is shown in Figure P11r the

battery discharge application. With K = 4 AW+ = 3 V,

and \is = 8 V, determine the discharging curreptaind the |E
required MOSFET power rating. Vo

0.002 Q

127V

Answers: =

Figure P11.21
100A; 1250W



