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Study the reference circuit and gain stage of 741 operational amplifier shown in Figure 1 carefully.
Assume Vgg for npn = Vgg for pnp = 0.6 V, and g = 200 for the npn transistors. Neglect dc base
currents, EXCEPT for calculating I£s.

Calculate I¢y for supply voltages of V" =+12 Vand V" = -12 V. By design Ici3z = 0.75 Izer.

Write your answer using pen, in 4 decimal points, with proper Units for all the parameters.
[10 marks]
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Figure 1: Reference circuit and gain stage of 741 op-amp.
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Answer: I

Irer =V -V - Vigia - Veen) / Rs 1]
= (12 = (-12) - 0.6 — 0.6) / (40K) 1]
=0.570 mA [1]

Ici3s =0.75 Irer [1]
=0.75 (0.570m) = 0.4275 mA [1]

IC17 = ICISB = 0.4275 mA [1]

Ici6 =1Igi16 = Ip17 +Ipo
=1Ip17 + Up17Rs + Ve17)/Ry
=Uc17/p) + U7 Rs + Ver7)/ Ry

1]
1]

= (0.4275m /200) + (0.4275m x 100 + 0.6)/(50K) 1]

= 14.9925 pA

[1]
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