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[1] Consider the following output stage circuit. (Assume V, = o) [35 points]

VeE2,active = VBE3,active = 0.7V , Vp=26mV, I =1X 1071°A
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A. What is the minimum V.c(= —Vgg) to deliver I00W power on 8Q load with sinusoidal signal? Assume 2V of voltage

VEE

headroom from the supply. [5 points]
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B. To limit output current with 7A, what is 1, and 1 ? [5 points]
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C. To satisfy the result of A, what is minimum bias current, /z? Assuming Bypy = 100, Bpyp = 20. [7 points]
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D. Using the result of C (bias current, I3), to set the Quiescent current at the output to 100mA, what is R?

Assume R,=1kQ, and 1y = 1p=0Q. (Assume B of Q, is bigenough, thatis, Iy ~ Ig;.)  [10 points]
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E. What is the power efficiency when V,,,, = 10 sinwt ? Ignore the power dissipation at pre-driver. (Assume that each

transistor carries a negligible current around V,,,, = 0 and turns off for half of the period.) [8 points]
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[2] Consider the circuit below. Assume all OP-Amps are ideal. [20 points]

A. Calculate Z;,(s). [6 points]
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B. Derive H(s) of this circuit. [6 points]
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C. Determine SCQI, the sensitivity of Q to a change in C,. [8 points]
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[1] Answer the following questions about Butterworth Response and Chebyshev Response.

i 2k -1
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<Transfer function & Poles of the Butterworth Response>
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<Transfer function & Poles of the Chebyshev Response>
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Useful Equations
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cosh™(x) =1In{x + a2 -1), x=1
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<Chebyshev Filter>
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-For Butterworth Response, Passband Ripple < 1dB, Attenuation@3MHz >§€dB should be satisfied.

-For Chebyshev Response, Passband Ripple=1dB, Attenuation@3MHz>6QdB should be satisfied.
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A. Determine the order of each filter (Butterworth Response & Chebyshev Response) when you satisfy the above

specification. [10 points]
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B. Using determined n above for the Butterworth response, get the range of wy. [10 points] ’\-( {o
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C. Ifyou vﬁant to achieve higher attenuafion in the stopband with the same order (n constant), how will you place zeros in the

s-plane? Explain why. [5 poins] ";7‘, S = (AR o‘HmWf‘?M\
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[2]In the textbook, KHN biquad is realized in integrator-based biquads. This time, we want to realize biquad of given transfer
function H(s) in differentiator-based biquads. Answer the following questions. (Hint: Differentiator looks like below.)
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A. Draw the flow Diagram. (Caution: You cannot put differentiated or/Ategrated input into the amplifier. You can only put

input by multiplying coefficient. If you violate this rule, you will gg{ zero credit.) [10 points] Vx
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B. Draw circuit diagram of the filter and annotate V;, and V,,. Use resistors, capacitors and ideal OP-Amps o

. You don’t

need to find the value of each component. [10 points]
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