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For JFET and depletion-type MOSFET configurations, see Tables 8.1 and 8.2.




FIXED-BIAS CONFIGURATION

EXAMPLE 8.7 The fixed-bias configuration of Example 7.1 had an operating point defined

by Vgs, = —2 Vand Ip, = 5.625 mA, with Ipgg = 10 mA and Vp = —8 V. The network
is redrawn as Fig. 8.3 Wittramapplied signit¥—Fhe—vdlue of,y,, IS provided as 40 uS.
a. Determin\?”r V4 L-

. Find ry.

b
c. Determine Z;.

d. Calculate Z,. ¥

e. Determine the voltage gain A,. V

f. Determine A, ignoring the effects of ry. \4

20V
Ry, O 2k
CZ
| D ”
c, +
1l G J‘I,'JL\_ =10 mA
o - Has
¥ " Vp=—8V

Rc & 1 MQ y S -— Y,

FIG. 8.14
JFET configuration for Example 8.7.




FIXED-BIAS CONFIGURATION
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FIXED-BIAS CONFIGURATION




ELF-BIAS CONFIGURATION (Unbypassed)

-

EXAMPLE 8.8 The self-bias configuration of Example 7.2 has an operating point defined
by Vgs, = —2.6 Vand Ip, = 2.6 mA, with Ingg = 8 mA and Vp = —6 V. The network

is redrawn as Fig. 8.20 mth an lpplled signal V;. The value os given as 20 uS.
</

d.

Determine g,,. “*

b. Find ry. /

d.

Find Z;. /
Calculate Z, with and without the effects df ry. Cfompare the results. l_é
. . Gith - 2 . . Tt ~ - — S
Calculate A, w 111W1thout the effects of ry. YCompare the results. 7,)/7 ’74” ofT / ~°-
\/}) 020V 5/ Uﬁ
Zz

ZI” Sy ]~ T/K_s
Vo

FIG. 8.20 { f

Network for Example 8.8. /‘ - / «—L - SO@_Q




SELF-BIAS CONFIGURATION (Bypassed And Unbypassed
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COMMON-GATE CONFIGURATION

EXAMPLE 8.9 Although the network of Fig. 8.27 may not initially appear to be of the

common-gate variety, a close examination will reveal that it has all the characteristics of
Fig. 8.24.1f Vs, = =22 Vand Ip, = 2.03 mA:

a. Determine g,,.\/
b. Find ry,.

c. Calculatd¢ Z; yith and without ry. Compare results. \/
d. Find Z,\with and without r;. Compare results. J
- . - — [

e. Determine V,, with and without rg. Compare results. —_
— - V
+12V (/ ;
O /
Ry & 3.6kQ

10 uF

r»l: Vp=—4V
8os =0 S
s

-- 10 uF

V.=40 mV /\} Rggl.lkﬁ
J- -

FIG. 8.27
Network for Example 8.9.




COMMON-GATE CONFIGURATION

oV "
I; \/68&1 “LtV o 542"2:03"»4
A
Jmo = 5+
/ T ZJZ_SA"..S
[ < 20k

T 1255)e0n (2.25-5)204n

< 918 4o




COMMON-GATE CONFIGURATION
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SOURCE-FOLLOWER (COMMON-DRAIN) CONFIGURATION

EXAMPLE 8.10 A dc analysis of the source-follower network of Fig. 8.32 results in
VGSQ = —2.86 Vand IDQ = 4.56 mA.

a. Determine g,. y / 7 " g/‘t_s
b. Find ry. o
C DetermingZ- ‘
: i
d. Calculate Z, with and without r;. Compare results. 70/1 B Z) (2 J’MS

p _.- :

+90V é)' ~ eé t JM-(L

IDSS= 16 mA
Vp=—4V

I: 8os=25S
+ 0

———

+

'
_-_\J

1 MQ 0.05 uF
Re@22kQ = V,

—AAN

=3 S
FIG. 8.32
Network to be analyzed in Example 8.10.
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SOURCE-FOLLOWER (COMMON-DRAIN) CONFIGURATION
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DEPLETION-TYPE MOSFETSs
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7= 0.35Vand Ip, =79

Determine g,, and compare to g,,.

Find rg/ - \/GS - \/6- - \/S

Sketch the ac equivalent network for Fig. 8.34.
Find Z;.- /
Calculate Z,,.
—

Find A,. -
- \po

o188V —_ B

RD§ 1.8 kQ

.
SV = [ IS R, 110 MQ ﬁf | ] -4, ]8\/
( 7-’ v ID Q%) g D I\ o ‘--V _ VM . L)g W

IDSSZG mA'

c G N
(+3v) CZ;,'PHGJE s MLy 10wy

8os =10 uS

| ,L a 5 — -
To~ Lo, (1,5 1693p) f_ill g T LSV Ty lisee)
30»-:. ()nq (}s ( 21§ =150 KD*ZSODIMJ“L) FIG. 8.34

'twork for Example 8.11.




DEPLETION-TYPE MOSFETSs
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ENHANCEMENT-TYPE MOSFETs

EXAMPLE 8.12_ The E-MOSFET of Fig. 8.40 was analyzed in Example 7.10, with the
result that k :G} 24X 103 A/Vz. Vs, = 6.4V, and Ip, = 2.75 mA.
~ —L_ Y0 o

Determine g,,.

Findry Vv - - U
Calculate Z; with and without ry. Compare results. /m ] 2 k ( ]/G S G (7}, ))

Find Z, with and without ry. Compare results.
7 { . /0"3)( 3.47)
'(0,tYH ¥ i
12V

Find A, with and without r;. Compare results.
_I-
R, & 2kQ 163 mS

o oo O oo

Il oV, r / 1
R, QI0MQ g e =7 d - ;"_ i Z“ T GOl
IH Ip(ony=6mA CAN YA

- | Vesom =8V

1 uF Vesm=3 V-
—

Z; -

FIG. 8.40
Drain-feedback amplifier from Example 8.11.




ENHANCEMENT-TYPE MOSFETs
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ENHANCEMENT-TYPE MOSFETSs
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DESIGNING FET AMPLIFIER NETWORKS

EXAMPLE 8.13 Design the fixed-bias network of Fig. 8.43 to have an ac gain of 10. That

1s. determine the value of Rp. -
mit ____Q_) [) Y < )
- Z::C 5S _21[[0‘7’ﬂ B
7{\00 T N - - S'ms Vipp (430V) Vé ) - 0
i
[ Vel [-av) .
’e) '1
IDS.S': 10 mA
Vp=—4V
8os=20uS
iS‘. VS

FIG. 8.43
Circuit for desired voltage gain in Example &.13.




DESIGNING FET AMPLIFIER NETWORKS
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CASCADE CONFIGURATION

EXAMP Calculate the dc bias. voltage gain. input impedance, output impedance,
and resulting output voltage for the cascade amplifier shown in Fig. 8.48.

e —

+20V \/ - VG a VS
4
0

§ 2.4kQ g 24kQ \/GS - __]'0 _ ;Q_j
D H H oV, Z
vbr, 2 0.05 uF D¢ 0.05 uF

- G Ipss = 10mA
Lol . >I: PS4y | I: Ipss = 10mA Y
™Y 0.05pF —_ = ] . (’ ~ a5

== 100 uF 680 Q

== 100 uF < }Omﬂ ]__/_Ib.lsj 2

FIG. 8.48
Cascade amplifier circuit for Example 8.16.




CASCADE CONFIGURATION
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CASCADE CONFIGURATION

Ay Oy oty = (6).(-6LE= 2
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