LARGE-SIGNAL OPERATION OF OP-AMPS
Output Voltage Saturation
Op-Amp with Rated Output Voltage of ± 13V
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a) For Vp = 1 and RL = 1kohm, specify the signal resulting at the output of the amplifier.

b) For Vp = 1.5 and RL = 1kohm, specify the signal resulting at the output of the amplifier.

c) For RL= 1kohm what is the maximum value of Vp for undistorted output?

d) For Vp = 1V what is the lowest value of RL for undistorted output?

Output Current Limits
As an example the 741 op amp has a current limit of  ± 20 mA. If the circuit is required to exceed this current, the output voltage will saturate at the voltage that produces the current limit.

The circuit above has a current limit of  ± 20 mA. Find output vor Vp=1 an 1.5 Volts. For RL = 1kohm find maximum Vp without saturation. For Vp = 1V find minimum RL without saturation.

Slew Rate
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Usually expressed in 
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Slew Rate
Without Slew rate;
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The slope of the last function is 
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 which explain figure d when the input voltage is small.

Full Power Bandwidth
When the input is a sine wave 
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, the maximum rate of change of this waveform is 
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We know that 
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 for the rated output voltage 
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For smaller sine waves the problem will show at different frequencies according to the formula:
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DC IMPERFECTIONS
Offset Voltage
	 The input offset voltage is the required 
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 voltage required to cancel the voltage appearing at the output of an op amp with the two inputs shorted to ground. 
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DC IMPERFECTIONS
The principle of superposition applied an inverting or noninverting amplifier with the inputs cancelled will lead to the following circuit.
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Input Bias and Offset currents
In order for the op amp to operate, its inputs required bias currents.
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 is defined as the input bias current and 
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 as the input offset current.
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The following circuit is used to compensate this problem.
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INTEGRATORS AND DIFFERENTIATORS
The inverting Configuration for General impedances
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Example 2.6
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Derive an expression for the voltage transfer function, shot that it is a STC circuit, Design the circuit to obtain a 40 dB gain and a 3dB frequency of 1 kHz.
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