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Figure 4 34 Conceptual circuit utilized to study the operatlon of the MOSFET as a small-signal amplifier.
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Figure 4.35 Small-signal operation of the enhancement MOSFET ka\lmpliﬁer.




Figure 4.34 Conceptual circuit utilized to study the operation of the MOSFET as a small-signal amplifier.
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Figure 4.36 Total instantaneous voltages v, and v, for the circuit in Fig. 4.34.
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Figure 4.37 Small-signal models for the MOSFET: (a) neglecting the dependence of i, on v, in saturation (the channel-length
modulation effect); and (b) including the effect of channel-length modulation, modeled by output resistance r, = |V,| /1,,.
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Figure 4.38 Example 4.10: (a) amplifier circuit; (b) equivalent-circuit model.
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Flgure 4.39 Development of the T equivalent-circuit model for the MOSFET. For simplicity, r, has been omitted but can
be added between D and S in the T model of (d). ‘ ‘
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~ Figure 4.40 (a) The T model of the MOSF ET augmented with the drain-to-source resistance r,. (b) An alternative
representation of the T model.
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Figure 4.42 Basic structure of the circuit used to realize single-stage discrete-circuit MOS amplifier configurations.




Exercise 4.30
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Figure 4.43 (a) Common-source amplifier based on the circuit of F 1g 4.42. (b) Equivalent circuit of the amplifier for

small-signal analysis. (¢) Small-signal analysis performed directly on the amplifier circuit with the MOSFET model
implicitly utilized. ‘
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Figure 4.44 (a) Common-source amplifier with a resisgance Ry in the source lead. (b) Small-signal eqfiiValent circuit wi hf

r. neglected. | = — K » |
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Figure 4.42 Basic structure of the circuit used to realize single-stage discrete-circuit MOS amplifier configurations.
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Figure 4.45 (a) A common-gate amphﬁer based on the circuit of Fig. 4. 42 (b) A small-signal equivalent circuit of the AV - ,—- - —%(RLII'?D
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Figure 4.46 (a) A common-drain or source-follower amplifier. (b) Small-signal equivalent-circuit model. (¢) Small-signal , +g wm o .
analysis performed directly on the circuit. (d) Circuit for determining the output resistance R
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Circuit

Ui 14

! Equivalent Circuits

Definitions m A

. ; , ] utput resistance:
®  Input resistance with no load: Outp

. U,
R..=+ r
i |R,=e0
® Input resistance: - . Usig
. |
R, =Y '

® B:
=% =
Am == . —
iR = = = = =
. : Uje = 0 ! : Ruul
® - Voltagc gain: ¢
A= : ® . Open-circuit overall voltage gain:
u 7. . - vsig
o G = Uy
. e s, o = T :

®  Short-circuit current gain: Ugig [ R;=

A = i ®  Overall voltage gain:
13 B
i; v,
~ =0 G, == a C
® Currcnt gain: Usig

i
p—d
A==
L

M Short-circuit transconductance:

G, ==

m

vsig
i

R;=0 ‘
®  Output resistance of amplifier proper:

U vo
L+ R

n Avo = GmRo

o

. Relationships
R R,
[ B —_—
vsig Rin + Rsig
R
® A=A —°L




Exercise 4.31 (include Example 4.11)
Exercise 4.32
Exercise 4.33
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Exercise 4.34
Exercise 4.35
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Ex 4.34 uses [ 4.30
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Figure E4.30
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