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CMOS Building Blocks:
Addendum on Basic Configurations

of Operational Amplifiers
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Required Building Blocks

Voltage Analog Analog

Follower Adder Shifter
Current Analog Analog

Amplifier MUX Integrator

Basic Configurations of Operational Amplifiers
(Book Bio/CMOS: Appendix B)
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What’ s an Op. Amp.?

DIFFERENTIAL AMPLIFIER

V;) = GO(V+ _V—)

Goeoo

IDEAL CHARACTERISTICS 4 R, —> @ —[ =0

Op-amp
Ro = O %I/o g f (RL)

—
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Basic Configurations
with Op. Amp.

. Comparator

. Inverter Amplifier

. Non-inverter Amplifier

. Analog Adder

. Analog Shifter

. Analog Integrator/Differentiator
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1. Comparator

+ Vee

V;) = GO(V+ _V—)

Goeoo

'VCC
if V.V —=V,—=0 =V =+,
if V. <V —=V,—=-0 =) =-F.. v
iV, 2V = AV, =V, ~V_= > =0
GO
Then: I/_'EI/_'_=O
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2. Inverter Amplifier
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3. Non-Inverter Amplifier
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4. Voltage Follower
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5. Weighted Analog Adder

R3
Vi

R

Ve {1
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The “pure” Analog Adder

[ +—
R R
— R T
Vi—— 1|+
R R+R[._ R R
Vo= % %
Ve 1= Vo= I R R T ReR

] ]
2[1/1—+V25}=V1+V2

VO
2

IR

(c) S.Carrara




5. Analog Shifter

R

_‘_—:——

= R
v(t) {1
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Vshift _:_
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V=V +Vy, =v()+Vy,

ift
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6. Analog Integrator
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6. Analog Integrator

R
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6. Inverting Differentiator

o C
vi(t) —| ‘—— .

L
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Required Building Blocks

Voltage Analog Analog

Follower Adder Shifter
Current Analog Analog

Amplifier MUX Integrator

CMOS Operational Amplifiers (OpAmp)
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An Analog MUX
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