ELE338 Electronics 1 Exam 1 F2019

1) Linear Circuit Theory

A A Vsis a5 V step function engaged at t=0.

R + * |C R=1kQ, C=InF
Vs _D VC —— {C Assume Ve(=0)=0
Recall: Ic=C dV/dt

a) Find a value for the current Ic immediately after the source Vs stepped up to 5 V.
b) What is the value of Ic a long time after the step has been applied (t >o0).

¢} Write down the time-domain KVL equation for the given circuit and derive a
symbeolic solution for the voltage Vc(t) for t0.

d) Find a value for the time too, where the voltage Vc has reached 90% of its final
value.

2) Voltage Regulator

Zener Diode Model
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Vs is an unregulated dc voltage, which varies between 6.3 V and 7.0 V.

a) What is the minimum value of Vi, if Rr = 50Q? (Hint: Check if the Zener diode is on
or off).

b) Find a value for the maximum of the Zener diode current Iz if Rr = 16 Q.
¢) What is the minimum of the Zener diode current Iz if Rr = 16 Q7

d) Derive a value for the maximum of Rr such that Vi = Vz= 5 V for all values of Vs
between 6.3V and 7.0 V.




3) Voltage Reference with Diodes
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OpAmp is ideal and
all diodes are identical

@ T=300K nVr=30 mV

@ T=400K nVr=40 mV

Li=Lexp (Va/nVr)

dVa/dT = -1.7 mV/K

a) Use the given diode equation to find a symbolic expression for the diode voltage

difference AVa=V1-Vs.

b) The output voltage Vo can be written as Vo = Vi +... Fill in the missing part of this
equation. (Assume that V1 and all resistor values are known).

¢) K Rs=1.5 k€2 and Vi=670 mV at T=300 K, find the values of Vo at the 2

temperatures i) T1=300 K, and ii} T2=400 K, respectively.

d) Derive a value for Rs such that the output veltage Vo becomes approximately
temperature independent (i.e. remains constant), between T1=300 X and T2=400 K.
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