ECE 320 - Homework #4

AC to DC Converters, Max/Min Circuits, Clipper Circuits. Due Monday, Feb 4th, 2019

AC to DC Converters

1) Determine the voltage at V1 and V2 (both DC and AC).
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2) Simulate this circuit using PartSim (or similar program) to verify your answers for problem 1
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3) Lab: Build this circuit in lab and compare your measured values to calculated and simulated values.
VA V2
DC AC DC AC
Calculated 18.4V 2.51 Vpp 144V 0.182 Vpp
Simulated 18.204 V 2.149 Vpp 14.261V 0.110 Vpp

Measured (lab)




4) Calculate the value of the two capacitors so that
- V1=1Vpp

+ V2=02Vpp
V1
Vioe =19.3V—3-1V,, =18.8V
I=25C = 14.7mA

T 1277Q
I=C%
14.7mA = C 12
C1 =245uF

V2: Assuming C2 =0

_ 1000
Vopp = (WHJSWO)) Wy
Vo =0.251V,,

To reduce to 0.2Vpp, the resistor needs to be 20% smaller

R= ( 02V ) 1000Q = 7960

0251V,

Pick C2 to be 796 Ohms
—— = —j796Q

JoC,

C, =3.33uF



Max/Min:

5) Determine the voltages and currents for the following max/min circuit. What function does this circuit

implement? Y =f(A, B, C,D)
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6) Check your results in PartSim (or similar program)
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Clipper Circuits:

7) Design a circuit to approximate the following function subject to the following requirements:

« Input: 0.. 10V, capable of 100mA
+  Output: 100k resistor
- Relationship: Graph below, +/- 200mV
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Problem 7 - 8

Op-Amp:

Gain=24=1+2
2

1st Zener
Vz=6.0V
Slope =1.6 = 2.4<Rf+31k)
R3 = 20k
2nd Zener
Vz=10.6V
Slope = 0.378 = 2.4(%)
R, =187Q=R; || Ry
R4 = 206Q
Gain=24

R1=1k, R2=14
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8) Check your design in PartSim

3.00V]

u1

v

10.2e-12A

OPAMP1
1K
7.20 'VV\sz 6.68V
RS
R4
T 2ooo§ e
1400§ R6
5,79V .68V 100K
3.00V]
1N4005
R2 ! ! 1N4005
D1 530V D2
"‘g 9.90V
vay | s3 vig| oo

449e-6A T{ss.'ze'-mA

Partsim Simulation Client

W-sween




9) Design a circuit which meets the following requirements:

+ Input: -10 .. +10V, capable of 100mA
+  Output: 1k resistor
- Relationship:

+5V Vin >5V
V,= Vin -5« Vin <5
-5V Vin <=5V

100

Vin WW Vout

1k
Load



