EE 323 MIDTERM Date: October 31, 2008

Electronics Instrumentations EXAMINATION Time: 11:30am-1:00pm
Instructor: A. Dinh Room: 2C44ENG

Name: D (2-page formula sheet,
Student- g{g//é@ calculator)

--- Answer all questions in the space provided. Use appropriate assumptions if needed ----

Questions 1: (20marks)

An op-amp has the following open-loop transfer function:

A(jw) = Vout _ 10° /1’>
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where ®; = 100rad/s, w; = 10°krad/s, and ©3 = 10°krad’s.
i. If the op-amp is connected in a unity positive feedback configuration. What is the output /

frequency of the op-amp?
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ii. If the op-amp is to be connected in a negative feedback configuration. What is the maximum
feedback coefficient that can be tolerated before instability results? What is the minimum
closed-loop gain of this op-amp without oscillation?
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Question 2: (15marks)
Using the circuit (a) shown below, without adding or deleting any component, re- arrange the

circuit to make it function as a mono-stable circuit. Connect your circuit to the input Vin given in (b),
sketch the waveforms at the op-amp terminals a, b, ¢ of your modified circuit (i.e., the monostable

circuit).
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Question 3: (10+15 marks)

a. The circuit below is used to drive an LED with a voltage source. The circuit can be thought as a

current amplifier in that, with the proper design, ip > i.
i. Derive the expression for ip in terms of i; and the resistors.

ii. Design the circuit such that ip=12mA and i;=1mA for v;{=5V.
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b. A digital-to-analog converter can be designed from op-amps using the summation amplifier
configuration as shown below. This circuit illustrates the implementation of a 4-bit converter.
i. Find an expression for vy as a function of the inputs v, through v; and the
various resistors.
il. Assume that the voltage v, through v; have the values of either 5V (logic H) or
OV (logic L). Find the required relationship between resistors Ry through Rj if
Vout 1S to represent an analog version of the 4-bit digital word formed by vy
through v3 where vy is the least significant bit.
iii. Choose values for all resistors so that v,y remains within the op-amp saturation
limits when all inputs are high (binary word 1111). The minimum permissible
resistor value is 1K.
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