1. [35 pts total] In the telescopic opamp shown below, design the bias circuit for BN1/BN2/BP1/ BP2
[16pts]. You may use an ideal current source connected to ground. Add a common-mode feedback
circuit of your choice for control node CMFB [9pts]. Use an ideal common-mode reference voltage
source for this. You must specify all transistor dimensions (just use L.=1) in the above tasks, including

M1 to M6. What is the differential small-signal gain of this opamp (expression only) [5pts]? What is the
small-signal common-mode feedback loop gain (expression only) [Spts]?
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2. [20 pts total] What is the input to output small-signal gain in the amplifier shown below? Do this by
finding Norton-equivalent Gm (expression only) [10pts] and Rout (expression only)[10pts].
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3.

(20 pts total] Specify appropriate transistor dimensions (just use L=1) for M1/M2/M3 [Ipts]. What is the
output current loyr [3pts]? Find the voltage (numerical) at node A [4pts], and corresponding voltage
(numerical) at node B [4pts].
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4. [25 pts total] Find the resulting output common-mode voltage (numerial) in the opamp below [10pts].
What is the resulting tail current ks [Spts]? Find the small-signal common-mode feedback loop gain

(expression only) [10pts].
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