


Small-signal equivalent circuits for MOSFET
amplifiers.

Notation: voltages and currents contain a DC
component and a small-sighal component.

Small-signal means a time-varying voltage or
current that is small in amplitude.

The total voltage or current is the sum of the
DC and small-signal components.

total = DC + small-signal J,
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ip(t) = Ipg + iy(t)
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Ves (t) = Vgsq + Vgs (1)
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MOSFET amplifiers always operate with the
MOSFET in saturation.

ip = K,(vgs - Vin)?
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Ing ~ i4(t) = K(Vgs + vy (t) - V)2



ip = K, (Vgs - V)2

Ipg + 14(t) = K, (Vg - Vs (t) - Vin)?
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DC term + small-signal + very small

Neglect the very small term. Then,

iy(8) ~| 2K, (Veso - VTNE]/Vgs(t)
Im = 2K,(Vgsg - Vin)

iq(t) = g,V (1)

d. is called the transconductance



SMALL-SIGNAL EQUIVALENT CIRCUIT
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v, is the time-varying portion of the gate-to-
source voltage. i, is the resulting time-
varying portion of the drain current.
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g, =2 K,Ipg = 2/1.5(6) = 6 mA/V
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Inm = 2K, I,, = 2/1.5(6) - 6 mA/V
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v, (L) = ~GmVesRp = - (6mA/V)vgs(1k)
Vo(t) = -6v,(F)

] v
voltage gain = —2 - - 6
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