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Vs = IpRs

The gate voltage is set by resistors B and R, as expressed by the following equation using

the voltage-divider formula:
1_# p— (L) 'irf
G R + Ry) PP

Vgs = Vg — Vs

The gate-to-source voltage is

and the source voltage is

Vg = Vg — Vs

The drain current can be expressed as

Vs
Ib =+~
5
Substituting for Vs,
Ve — Vs
Ib=—F4
5
Vp=7V 0 Caale 12 Vas slp o= IS cal) Al 3 lall «Jlia
:Jall
Voo
+12V
Vop — Vp 12V -7V 5V
In= = - = 1.52mA
D Rp 3.3k0 3.3k0 m
R, Ry
6.8 M) < 3.3 ki Calculate the gate-to-source voltage as follows:

Vs = IpRs = (1.52mA)(2.2k()) = 334V

Vg = (L)VDD = (LOMH)IEV =154V
R, + R, 7.8 M()

Vaos = Vg — Vs =154V — 334V = — 18V

R,
Jg_] 0 M
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(a) Self-bias
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(b) Voltage-divider bias
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(a) Circuit (b) Transfer charactenstic
EXAMPLE 8-13 A current-source bias circuit like Figure 8-29 has the following values: Vpp = 9V,
Vgg = —6V,and Rg = 10 M{}. To produce a 10 mA drain current and a 5 V drain
voltage, determine the values of Rg and Rp,.
Veg 6V
Solution Rg = —E_ = 600
In 10mA
Voo — V¥ 9V — 5V
Rp = 20— "D _ — 1000
.’D 10 mA
Related Problem  If Vpp is increased to 12 V, how much does I change?
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(a) Depletion mode: Vigg negative and less than Viggiom (b) Enhancement mode: Vg positive
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Ip = K(Vgs — Vesan)’
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Io (on) 500 MA (minimum) at Vs 10 V and Veginy 1 V.
Jal)

Solution  First, solve for K using Equation 8—4.

- Ipgon) ___500mA  500mA
(Vas — Vasan)? (10V —1V)2  81V?

Next, using the value of K, calculate Iy for Vigg = 5 V.
In = K(Vgs — Vasan)® = (6.17mA/VH(5V — 1V)? = 98.7mA

= 6.17mA/V?

Related Problem  The datasheet for an E-MOSFET gives Ipn) = 100 mA at Vgs = 8 V and Vigin) = 4 V.
Find Iy when Vizg = 6 V.
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For a certain D-MOSFET, Ipss = 10 mA and Vgsom = —8 V.
(a) Is this an n-channel or a p-channel?
(b) Calculate I at Vigg = —3 V.

(c) Calculate Inat Vg = +3 V.

Solution  (a) The device has a negative Vggop: therefore, it is an n-channel MOSFET.

Vos \2 —3v\?2
b) Iy = 1 (1 - ) = (IOmA)(l — —) = 3.91mA
D DSS VGS(ofﬂ 8V

+3V

2
(c) Ip = (IOmA)(l — ) — 18.9mA



