Digital Electronics ~ Spring 2015 Final Exam 06/26/2015
Name: ID#
tnCox =200 uA/V?, 1pCox =100 pA/V?, NMOS V7 =0.4 V, PMOS Vyy=-04 V,
15=(1/2) pnCox (W/L)(Vas-V1H)* , gim =[2mnCox (W/L) Io]"?,  7,=[1/(AIp)]
1. (10%)Ip=0.5 mA, W/L = 50/0.18. Find R;and R>such that current of resistors is 0.05mA..
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2. (10%) Iy= I,= 0.6 mA.If V=11V, Ver=10V, A =0.1V*!and L; = L>= 0.25um, calculate

W;and Wo. Calculate output resistance of these current sources.
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3.(10%) Jp= 1 mA, (W/L), =5/1, (W/L)y = 10/1. 21 =0.1V™ a,=01V? calculate Roy
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4. (10%) determine the gate voltage at which M, operates at the edge of saturation.
VDD = 1.8 V

Rp
i
vout

+_|
Vine—[,. My Vpg
-

Ans:
Frier

Solution We know at the edge of saturahon of M)
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5.(10%) ;= 1.5 mA, Rp=350Q. 1= 0, Cis large, compute (W/L) to obtain gain of 7. A,=g» Rp
VDD = 1.8 V
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Solution I} =15 mA K,=3302, 1=10, I deal source, (F'L)=7 for 4= 7.
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6. (10%) Transistor with W/L = 360, R, = 50Q, power is 20 mW, find voltage gain (Vpp =2 V).
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7.(10%) For noninverting amplifier, Find the expression for V..
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8. (10%) Derive the expression for output voltage in terms of input voltage.
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9. (10%) calculate the transfer function of the circuit shown below if Ay = . What choice of
component values reduces | Vo.:/ Vin|[to unity at all frequencies. Xc1=1/(sC1), Xc2=1/(sC2)
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10.(10%) analyze the function of a circuit and verify its function mathematically..
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— Circwt works as a multiphier; = o/p voltage proportional to product of Fi,and Fi..



11. (10%) calculate output voltage V,for input offset voltage of 2 mV.
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12. (10%) The unity gain buffer must be designed to drive a 100 Q load with a gain error of

0.5%. Determine the required op amp gain if the op amp has an output resistance of 1kQ.
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