Small-Signal Analysis of the 741

We can analyze the small-signal voltage gain

of the 741 op-amp by dividing it into its basic

circuits and using results previously obtained
in the DC analysis.



The Input Stage
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The load circuit of the input stage
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Finding R_; and R
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Example: Determine the small-signal differential voltage gain of the 741
op-amp input stage. Assume transistor gain of § = 200 and Early
voltages of V,, =50 V.
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Racr1 =106l +gme(R2 // rr6]
Rip =116 +(F+DRE
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AVT  200x0.026

117 054
RE =50//[9.63+(201)(0.1)] = 18.6 kO
AV 200%0.026
Iclg  0.0158
Ri» =329+(201)(18.6) = 4.07 MQ
AVT  200x0.026
Icg  0.0095

Icg  0.0095
v 0.026

Ag =—gm(ro4 1l Rgc1 I Rjp) = (roa ! Rye1 11 Ri2)

rrl7 = =9.63kQ

=329kQ

'rl6 =

=547 kQ

T'm6 =

Sm6 = = 0.365mA/V



Vg 50
Ice 0.0095
Ryt =5.26[1+0.365(1//547)] =7.18 MQ2
Vg 50
Icq 0.0095

Ag =—( 0 1(526//7.18//4.07) = —636
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The Gain (Second) Stage
R, =(Pis + Dlras + Ry 11(f; + (1,1, + Ry)]
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The Output Stage
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Circuit for Finding the Output Resistance R,
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Gain, Frequency Response, and Slew Rate of the 741
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Frequency Response
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A Simple Model of the 741
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Slew Rate
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