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Lecture Outline
q Chapter 6 in the textbook

§ The operational amplifier
§ Circuit analysis containing opamp
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MOSFET Device
q MOSFET: metal-oxide-semiconductor field-effect 

transistor.
§ 3-terminal lumped element.
§ Gate: control terminal.
§ Source
§ Drain
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Why Amplify?
q Amplification is critical in both analog and digital 

processing.
§ The signal can be transmitted further.
§ Improve noise tolerance during communication.
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Why Amplify?
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Amplifier

q Amplifier is a 3-port device.
§ Input port
§ Power port (often not shown)
§ Output port
§ Input port and output port usually share a common ground.
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Operational Amplifier
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Ideal Operational Amplifier

q Linear amplifier
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Example 6.3-1
q Determine how the output vo related to the input voltage vs.
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Example 6.4-1
q Determine vo in terms of va and vb.
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Example 6.4-2
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Operational Amplifier Applications (1/2)
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Operational Amplifier Applications (2/2)

14

W" C-

3,
J ! HL

X
R

F

a

[
e/3<;+
23/2C3- !



Example 6.5-2 Amplifier Design
q Design the operational amplifier such that vo = K*vin. Cases: K < 0, 

K > 1, K =1, and 0 < K < 1.
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