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1 Single stage opamp

Single stage opamp is nothing but differential amplifier, and is shown in figure(1). In figure(1),
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Figure 1: Single stage opamp
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This Transfer function is second order .
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Frequency response of the single stage opamp is shown in the below figure.
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Figure 2: Frequency response of Single stage opamp
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1.1 Disadvantages of single stage opamp

Range of values of output voltage for the single stage opamp is
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Figure 3: Single stage opamp

VCM − VT2 < Vout < Vdd − Vdsat4

or

Vdsat0 + Vdsat1 < Vout < Vdd − Vdsat4

If we use this opamp as unity gain buffer then

Vdsat0 + Vdsat1 + VT2 < Vout < Vdd − Vdsat4

That implies the allowable voltage swing reduced.
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Figure 4: Single stage opamp as unity gain buffer

2 Slewrate

Let the unity gain buffer shown in the below figure(5).
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Figure 5: unity gain buffer
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Figure 6: Step response of unity gain buffer

Rout =
1

gm

Time constant
=

CL

gm



5

wu =
gm

CL

vout = VP (1 − e−twu)

dvout

dt
|t=0 = VP wu = VP

gm

CL

For Single stage opamp
Slewrate,
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Maximum input voltage we can apply at the input without slewing is,
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