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EXAMPLE 7.4 Determine the following for the network of Fig. 7.21:

IDg and VGSQ.
Vp.

————— 0 +16 V.
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a. For the transfer characteristics, if Ip = Ipss/4 = 8 mA/4 = 2mA, then Vg5 =
Vp/2 = —4V/2 = —=2V. The resulting curve representing Shockley’s equation
appears in Fig. 7.22. The network equation is defined by

_ RaVpp
R+ R

(270kQ)(16 V)
2.1MQ + 027MQ
=182V
and Ves = Vg — IpRs
1.82V — Ip(1.5kQ)

Ve
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‘When Iy = 0mA,

Vgs = +1.82V
‘When Vg = 0V,
Ip= 182V o ma
1.5k
The resulting bias line appears on Fig. 7.22 with quiescent values of
Ip, = 24mA
and VGSQ =-18V

. Vp = Vpp — IpRp
=16V — (24mA)(2.4kQ)
=10.24V
. Vs = IpRg = (2.4 mA)(1.5kQ)
=36V
. Vps = Vpp — Ip(Rp + Ry)
=16V — (24mA)(24kQ + 1.5kQ)
=6.64V
or Vps = Vp — Vs = 1024V — 3.6V
=6.64V
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EXAMPLE 7.6  For the n-channel depletion-type MOSFET of Fig. 7.30, determine:

a. IDQ and VGSQ.
b. Vps.
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a. For the transfer characteristics, a plot point is defined by Ip = Ipgs/4 = 6 mA/4 = 1.5 mA
and Vgg = Vp/2 = —3V/2 = —1.5 V. Considering the level of Vp and the fact that
Shockley’s equation defines a curve that rises more rapidly as V;g becomes more positive,
a plot point will be defined at Vg = +1 V. Substituting into Shockley’s equation yields

+ 2 1\2
:6mA(l 737) :6mA(l +5) = 6mA(1.778)

The resulting transfer curve appears in Fig. 7.31. Proceeding as described for JFETs,
we have
10MQ18 V)

B 19 Y0 = joma + noma ~ 7Y

Eq. (7.16): Vgs = Vg — IpRs = 1.5V — Ip(750 Q)
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Setting Iy = 0 mA results in
Vos = Vg =15V
Setting Vg = 0V yields
p=C oIV A
Ry 7500
The plot points and resulting bias line appear in Fig. 7.31. The resulting operating
point is given by
Ip, = 3.1 mA
Vas, = =08V
b. Eq.(7.19):
Vps = Vpp — Ip(Rp + Rs)
=18V — (3.1 mA)(1.8kQ + 750 )
10.1V
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EXAMPLE 7.7 Repeat Example 7.6 with Rg = 150 Q).

Solution:
a. The plot points are the same for the transfer curve as shown in Fig. 7.32. For the bias line,
Vgs = Vg — IpRs = 1.5V — Ip(150 Q)
Setting Iy = 0 mA results in
Vs = 15V
Setting Vg = 0V yields
Vo _ 15V

p=-5=12"_joma
DT Ry T 1500 m
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The bias line is included on Fig. 7.32. Note in this case that the quiescent point results
in a drain current that exceeds Ipgs, with a positive value for V. The result is

Ip, = 7.6mA
Vos, = +035V
b. Eq.(7.19):
Vps = Vpp — Ip(Rp + Rs)
=18V — (7.6 mA)(1.8kQ + 150 Q)
=318V
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Ve — Vs — Vay =0
Ves = Vo — Vi
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Ves =

Ve = IpRs

Ves = Ve — IpRs
= Vg — (O0mA)Rg

Vs = Vel=oma
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