Example

of CS Amplifier

Voy = 1V
K, = 500uA/V?2
A = 0.0167Vv—1
i
R3
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DC Analysis (p. 631)

K
lps = —ZD(VGS—VTN)2 for Vps= (Vgs—Vy) and A =0.
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Vs _ Vs
Rez3tRgatRgp  5x10°

Since |5 = 0, then, || =

R 6
Gl 2x 10
V = = ———\ = 0.4V
GS RG3 + RGZ + RGl DS 5% 106 DS DS
4/ | 5x 104 Vs
V = 10-2x10 04V~e—-V 24 4

For Vs = 5V, Vgg = 2V and I 5g = 250uA.
Since Vpg=Vgg— V. then our assumption is correct.

Quiescent Point is (Ipg, Vo) = (2501A, 5V).
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AC Analysis

20 kQ 1MQ
Ras

_I:

% 100 kQ

_I__

Lecture 22

22 -



V,
Ak =Yo 1 = so0pA/v2

— A = 0.0167V—1

Transconductance - g, = /2K 1p5(1+AVhg) = 5.20x1074S

1/0) +V
(L) * Vs _ 260kQ

Output Resistance of MOSFET -1 = I
DS

Output Voltage v, = (—ngg OI)(r0|| 16.4k) = —8.02v g and vy = 0.990vq,

gs

Vv
so|A, = — = -8.02x0.990 = —-7.94

Vs
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Mo
Vih Vgs Vo 16.4 kQ
ImVgs

What is the amplification factor pusof the MOSFET above and how does it
compare with Ay? u; = g r, = 135 and A, «

What is the largest value of vg of the circuit that corresponds to a small-sig-
nal for the amplifier for the circuit at the top of page 22-1? What is the
largest value of v, that corresponds to a small-signal for this amplifier?

S 0990 0.990

Input Resistance
Is limited by gate bias resistors since input gate impedance is .

= 202mV and v, = A,V = 160V

Rin = ReillRgp = IMQ

Output Resistance

Rout = RpllRgsllr, = 18.2kQ
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