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EE6326 Analog IC Design – Fall 2008

Topic 6. Operational Amplifier (OPAMP) - 3

Wenliang Chen, Ph. D.
Instructor
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Op Amps Testings

• Open Loop Gain & Phase Margin (PM)
a) ac response
b) ac noise

• Step Response

• Slew Rate

• Systematic Offset 

• Input Common Mode Range

“CMOS Analog Circuit Design”, Philip E. Allen, ISBN:0-19-510720-9 p.426-446
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Op Amps Testings – AC Response
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CL=5pF

1 GΩ

999uF

1.65V
ac=1V
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Op Amps Testings – AC Response

In ADE Window,
Analyses,
Select AC Analysis

Key in start and stop
Frequencies.

Enabled!
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Op Amps Testings – AC Response

After simulation
Go to “Results”
“Direct Plot”
“AC magnitude & Phase”

Go to schematic 

Select “VOUT”

“Esc”

AC response should show up.
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Op Amps Testings – Slew Rate
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CL

Slew Rate 
Transient Simulation

“CMOS Analog Circuit Design” Phillip E. Allen et al, ISBN:0-19-510720-9; p. 426 - 445

Vin

Vout

Slope=-SR

Slope=+SR

Vin Vout

+/- 1%

Settling time

Time
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Op Amps Testings – V_ICMR
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CL

Step Response, 
Transient Simulation

“CMOS Analog Circuit Design” Phillip E. Allen et al, ISBN:0-19-510720-9; p. 426 - 445

Vout

Vin
V_ICMR
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