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common emitter /Degeneration
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common source w/Diode Load

VDD

impr
Av
= (W/L),

# Vout
I
IW/L) z

Vin Me

common source w/ Degeneration
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Mosfet Large Signal
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Non-inverting Op-Amp
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* what happens to |H(jw)| at poles and zeroes
* what happens to angle H(jw) at poles and zeroes
* what happens at nodes with an impedance Rj and 
Cj to ground

* poles at w=wpn lower the slope of |H(jw)| by 20dB/decade
* zeroes at w=w2n increase the slope of |H(jw)| by 20dB/decade
* poles create -45 degree shift at w=wp, and approach -90 
degree shift at w=10•wp
* zeroes create a +45 degree shift at w=w2, and approach +90 
degree shift at w=10•w2

Differentiator Op-Amp
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Bode's Rules

QUESTIONS
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BOT High Frequency

C
Question:Draw the high frequency

B small signal model &
All device parasitics
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Answer :
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MOSFET High Frequency
D

G Question:Draw the high frequenc
· small signal model &

device parasitics
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Feedback
·
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,
Y

,
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,
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X E
I

· Ar :?

XF

X = Input , y = output

K E = error
,

A, = feedforward factor

K : feedback factor
,AriAl



Instrumentation Op-Amp
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MOSFET Cascode

VDD

RD Rin = X
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Root = Ro// [ ( 1 + 9 m ,
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MOSFET current mirror
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General Amplifier
Av = - GmRout

For a general two
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MOSFET Differential Pair

Large Symbol

VDD VDD

Vx-Vy=-kRoMnCox /Vint-Vine)--(inVi e
RD Ri

VX Vy
Viny M1 M2. Vinz xVyhitthe-ilshee

ISS where ID = Iss

& ID2 = O



MOSFET Differential Pair

small signal
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MOSFET Telescopic DifferentialPair
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MOSFET Differential W/ Active Load
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Bark Hausen's Criteria

system M((w) = H/S) oscillates
Consider System :

E · We where /KH(ina))"'
X Y > H(s) < Y

N [KH(jW1) = -180
:

K

Phase Margin

- Gain crossover Wax when /KHlin/ = 1

- Phase crossover Wpx when <KH(iW) = -1800

- Phase margin is how far away wax is from Wpx ,
i .e. H(iWax) + 180

·

Feedback sense-current

How is current output sensed? How is the output impedence affected ?

Draw current sense diagram

CURRENT IS SENSED IN SERIES

A,
a

Fout
= Bout(IKAi

K

Feedback sense-voltage

How is voltage output sensed? How is the output impedance
affected ? Draw voltage sense diagram

VOLTAGE IS SENSED IN PARALLEL/SHUNT)

Vort
As

= RouA
K



Feedback return-voltage

· How is voltage feedback returned ?

~· How is the input impedance affected ?

· Draw Voltage return diagram

VOLTAGE IS RETURNED IN SERIES

Vin t

& Ves Ao E = Rin(1 + KAo)
a

-
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Feedback return-current

How is current feedback returned?
· How is the input impedance affected ?
· Draw current return diagram

CURRENT IS RETURNED IN PARALLEL (SHUNT)

A ,
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Topics to know

y(1+ A
,k) = A ,

x -* = Aik
,
Y + A , Ky = AIX

, y = AiE
,
E = X- XF

· summing Xr = Ky , y = A , (X- KY)
· Logarithmic

· Feedback topologies
·

square roof · High Freq . Parasitics · General def. for Cim Rout

· Differential · Miller effect · Bode's rules
· Instrumentation cascodes · Transit frequency
· Differentiator · current mirrors · Burkhauser

· Integrator · Diff Pair · stability


