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Nonideal Op Amp Characteristics



Nonideal op amp characteristics
• Finite Gain
• Finite BW
• Compensation
• Output Saturation
• Slew Rate
• RIN & ROUT
• Offset Voltage
• Bias Currents
• CMRR
• PSRR
• Offset Current
• Full Power Bandwidth

GB



Finite GB and BW
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Macromodel

• Equivalent circuit that mimics the behavior 
of an actual circuit

• Not necessarily (usually no) relationship 
between elements in macromodel and the 
circuit of interest



Macromodel of op amp that includes effects 
of frequency dependent gain
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Measurement of GB
Most direct: measure Ao

measure ωb

Ao is difficult to measure
ωb is difficult to measure
Direct method of determining GB is not practical

If a circuit is adversely affected be a parameter, then 
this circuit is often useful for measuring that 
parameter provided relationship between 
performance and parameter is determined/known.

GB=Aowb⇒



Noninverting Finite Gain Amplifier
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Example:  If an op amp has a GB of 1MHz and a dc gain of 
a closed loop amplifier of 10, what is the BW of the closed loop amplifier?

GB 1MHzSolution:  Bw 100kHz
K 10
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Example:  Determine the maximun dc gain of a noninverting FB amplifier
if designed with an OA with GB=1MHz, if the closed loop BW must be greater 
than 20 kHz.

GB 1MHzSolution:  K BW GB K 50
BW 20kHz
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Inverting Amplifier

Effects of GB of OA on closed loop amplifier
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How do bandwidths compare for 
inverting and noninverting amplifiers?
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Strategy for Measuring GB

1. Build FB noninverting amplifier with gain Ko

2. Measure BW

3. GB=(K0)(BW)


































