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Student ID Number:

EEEB273 - Quiz 6 Section:

SEMESTER 1, ACADEMIC YEAR 2015/2016 Lecturer: Dr. Jamaludin Bin Omar

Date: 27 August 2015 Time: 15 minutes

uestion:

Gain stage for 741 op-amp is shown in Figure 1. Transistor Qy3p is scaled to 0.75 of transistor Q.
Assume # =200 and Vgg (on) = Vg (on) = 0.6 V. Given that Irer = 0.50 mA, calculate r6 and

rz17. Show all your calculations clearly.
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IREF =0.50 mA
| Iar =Icasp=0.75 Irer 2]
Answer: = (0.75)(0.50m) = 0.375 mA ]
Icis = 1Ip17 + g7 Rg + Vg7 )/Ro 2]

=Ict7/ B+ Uc17 Rs + Vier7 VR
= 0.375m/200 + [(0.375m)(100) + 0.6]/50k

=14.625 pA 1]
e =B Vr) !l Icie [1]

= (200 x 0.026) / (14.625 pA) = 355.55 kQ [1]
rar =B V)l len [1]

= (200 x 0.026) / (0.375 mA) = 13.86 kQ  [1]
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uestion:

Gain stage for 741 op-amp is shown in Figure 1. Transistor Qy3p is scaled to 0.75 of transistor Q.
Assume g = 180 and Vgg (on) = Vg (on) = 0.6 V. Given that Irer = 0.45 mA, calculate rz16 and
rz17. Show all your calculations clearly.
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IREF =0.45 mA
| Iar =Ici3p=0.75 Irer [2]
Answer: = (0.75)(0.45m) = 0.3375 mA ]
Icie  =Ip17+ (17 Rg + Vperr )/Ro [2]

=Ic17/ B+ Uc17Rs + Vper7 VR
= 0.3375m/180 + [(0.3375m)(100) + 0.6]/50k
=14.55 pA [1]

rme =B V) Icis (1]
= (180 x 0.026) / (14.55 pA) = 321.649 kQ [1]

rar =B V) Icn (1]
= (180 x 0.026) / (0.3375 mA) = 13.867 kQ [1]
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uestion:

Gain stage for 741 op-amp is shown in Figure 1. Transistor Qy3p is scaled to 0.75 of transistor Q.
Assume g = 220 and Vgg (on) = Vg (on) = 0.6 V. Given that Irer = 0.48 mA, calculate rz16 and
rz17. Show all your calculations clearly.
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IREF = 0.48 mA
Icv7  =Ici38=0.75 Irer 2]
Answer: = (0.75)(0.48m) = 0.36 mA 1]
Icte = Ip17+ (Ig17 Rs + VaEe17)/Ro [2]

=1Ic17/ B+ Uc17Rs + Vie17 VR
= 0.36m/220 + [(0.36m)(100) + 0.6]/50k
=14.356 pA (1]

trie =B VD) ! Ias (1]
= (220 x 0.026) / (14.356 pA) = 398.439 kQ[1]

rar =BV Ien (1]
= (220 x 0.026) / (0.36 mA) = 1589 kQ  [1]
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uestion:

Gain stage for 741 op-amp is shown in Figure 1. Transistor Qy3p is scaled to 0.75 of transistor Q.
Assume g = 210 and Vgg (on) = Vg (on) = 0.6 V. Given that Izer = 0.52 mA, calculate rz6 and
rz17. Show all your calculations clearly.
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] Icir  =Ici38=0.75 Irer 2]
Answer: = (0.75)(0.52m) = 0.39 mA ]
Icte = 1Ip17+ (Ig17 Rs + VaEe17)/Ro [2]

=Ict7/ B+ Uc17Rs + Vie17 VR
= 0.39m/210 + [(0.39m)(100) + 0.6]/50k

=14.637 pA [1]
rme = BVr) ! Ice (1]
= (210 x 0.026) / (14.637 pA) = 373.027 kQ[1]
tar = V) Ian (1]
= (210 x 0.026) / (0.39 mA) = 14 kQ (1]
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