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Outline

1) LF review

2) Low pass filter / STC circuits
3) High freq model for MOSFETSs
4) High freq models for BJTs
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Short-circuit time constant method
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—’V\I/\F i i The corner

frequency (the

V(i) + pole) is one over a
@ 0, = L r v (jo) time constant - just
R,C, _ find the RC time
constant.

While we compute this corner frequency, we assume that
the other C’s are shorted - this produces a STC circuit.
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Example: Common Drain Amplifier
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Example: Common Drain Amplifier
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Compute the LF corner freq.

Voo A R|IR =243k

Gl series

R =24k g =1mS

series

C.=01uF C. =47 uF




Compute the LF corner freq.

1
®, = — 41
L1 (1+243)><10-”><0.1><10-6

1
6)) =
2 (24+1.3]]1)x10° x 47 x10°°

=0.87

o ~w, =41=21f,

f,=6.5Hz

R |IR., =243k
=1k R, =13k
R =24k g =1mS

C.=0.1u¥ C, =47 uF

1
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Find the Thevenin eq. resistance for C,
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Bode plot
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STC

R Low pass filter
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How would we analyze this circuit?

Cl
R | | large
C2
(o) () R ——
small

1
@, = (R +R,)C, C, open

1
Wy = (R1IR,)C, C, short
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Bode plot
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The answer
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The hf hybrid pi model
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MOSFET under low Vg
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MOSFET under high Vg
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Gate-drain overlap/fringing field capacitance

_2WLK, &,
©73

Miller

capacitance! \\\\

Two plates separated
by distance.
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Characterizing a MOSFET

Short circuit current
gain vs. frequency
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The hf hybrid pi model
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Characterizing a MOSFET

Short circuit current
gain vs. frequency

25



Gain-Bandwidth product
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Gain-Bandwidth product

Em
C,+C,

—_— wT:(

=27 f;
)

fris an important figure of merit for
a transistor.

1
Co —\ fr(max)= 27t
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