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Announcements

Al:



Outline

1) Cascaded amplifier stages — small signal

2) Discussion/alternate stage gain approach
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A, /R./R,, Representation

out

A\/ - Vo/Vs = Vinllvs X VinZ/Vinl X Vo/VinZ

A, = 5K/(5k+5K) X (-20) (90k/90k+10K) X 2 (5k/(5k+5k)

=0.5x-18x1=-9



C%-Stagé| Example
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Transistor Parameters
M;:K =10 mA/V*,V, =2V, A=002V"
Q,: B.=150, Vv, =80V, Vv, =0TV

Q,: B.=80,V,=60V,V, =0TV

Q-Points

M;: (5.00 mA, 109 V)
Q,: (1.57mA,5.09 V)
Q,: (1.99mA,836V)

Small-Signal Parameters
M;:g,,=100mS, r, =122 k€
Q,:2,,=628 mS, r, =239 kL),
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QE‘,.: gm?; — 796 m-S;. rﬂ-g — ].{:]0 kf.!.,
r =344 kQ




Stage 1 -- C5
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Stage 2 -- CE
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Stage 3 --
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Combine 3 Stages
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R, = 0.05 kQ

A\/ = Vo/Vs = Vin1/Vs X Vin2/Vin1 X Vin3/Vin2—X Vo/Vin3
1M 2.1k 14.2k

A =dokrav) 29 aakroek) (293 (TF2k+a.3k) (099

=0.99 X -4.6 X -225 X 0.95 = +973 e




Perspective

1) Analyze cascaded amplifier stages in terms of

2)

3)

Individual stage gain, input/output impedances.

Pay attention to cases in which R;,; depends on
subsequent stage, or R, ,; depends on previous
stage (e.9. Ry Of follower includes R, of previous
stage)

Example used A, for each stage, then a voltage
divider between R, ,;and R, ;,;. You can also find
overall A, for a stage by considering Ry, ;1 In
calculation.
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Alternate Stage 1 — CS with R oap = Ry,

_ Ro1 = (ry | Rpy)
Rsounce O = 10 M> = 0.59 kO
Q
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=0.99

Avtotal = VinZ/Vin1: 'gm (I’O ” RD1 ” Rinz) =-46

Previously, had A,, = - 5.9, then voltage divider.




Alternate Stage 2 - CE with R, ,

Im

17.2kQ 239kQ g, v,

= 68.2 MS R3 IR,
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3'd Stage )

/
BZ
C2 + ¥ |n3
Vo Vin3 = 19.6 kQ
Res2 - -
. _

/

54.2 kQ 4.7 kQ \
Depends on R,

Aviotal = Vina/Vinz = “Om (Fe2 Il Re2ll Rs Il R4 || Ring”)
=-68.2msx3.3kQ = -226

= (Rega |l ) = 2.1 kQ Vs A, = - 293, then

= (15 | Rep) = 4.3 kA

voltage divider.




Summary

A, =V IV = Vi VX Vi ol Vi XV IV, XL

- A, /R /R, Representation and chain rule
« Have to calculate stage input/output resistances in order
to evaluate intermediate voltage gains
* Open-circuit Av, then resistance dividers, or...

* Directly calculate stage | gain in presence of R, ;,, y



