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Midterm

Instructions
e You may use one sheet (8.5” x 11”) of you own notes. No other
materials can be used.
You can use a calculator.
There are two problems. Answer all of them.
The total marks for this midterm is 100.
The time allocated for this midterm is one and a half hours.
There are a total of 9 pages, including this page.
READ THE QUESTIONS CAREFULLY.
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Question 1 ; Current Mirror Ampliffer (60 marks)

The figure balow shows e current mirror amplifier. The bulks of all the transistors arc connected
to their respective sources. Yiou may assume that transistor pairs are perfectly maiched.
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Suppose the input, Vis, is grounded (i.c. gates of M) and M2 are connecied to ground).
Determine the DC biag values for the following variables listed on the ncxt page.
You may neglect channel fength modulation for this.

Leave your answers in symbotic form in terms of In, Ko, Ky, €tc.
(26 marks)
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(d) Determine the differential mode G, i.¢

G='i¢ml

_ Vin,diff Vour =0
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(¢) Determine the common mode voltage gaiti, Acn ©
Aem =—out_

Vin,cm
(12 marks)
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Question 2

In the Fig 2, all devices have identical W/L’s. Assume the bulk of all transistors are connected to

Rout

ground.
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(a). Assuming all devices biased in the active (i.e. saturation) region, determine the nominal
bias values for the following. Leave your answers as expressions involving V’s, k’, Ip, Ires

and W/L. (14 marks)
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(b) Determine the minimum output voltage that keeps all devices in the active region.
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(¢) Determine Roy for this circuit assuming all devices are active. Express your answer as a

formula involving small signal parameters like gn-6, To1-6, €tC- ,
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(d) Briefly explain the purpose of M5 and M6 in this circuit.
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