Lab 4.2 – Fun with Diodes 1: Rectifiers
We are going to investigate two common uses of diodes:
1. The half wave rectifier (the average voltage of the positive sinusoidal pulses – DC value)
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2. The “Peak” rectifier that is used to do half wave AC to DC rectification in power supplies where a capacitor is added at the output and the parallel resistor simulates the “load”.
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Description automatically generated]
The third circuit is a sophisticated use of feedback with an OpAmp to create a “Precision Rectifier”.  It is not commonly used, but you should try to understand how it works and examine it for any defects from perfection. It relies on “Feedback” an important subject that you will study after “Signals and Systems”
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For the “half wave” rectifier, why do the output half sinusoids have a different peak value than the input sinusoid?
In the Peak Rectifier you should examine and discuss:
· The ripple – The variation in the output DC voltage each cycle.  
· Can you estimate the peak to peak ripple as a function of the frequency and the RC time constant? (set the scope to AC so that you can increase the scope sensitivity to see the ripple)
· What does the power supply current look like per cycle? What problems can this cause?
· Examine the first few cycles when the system is turned on (most easily done in the simulation). Why does this indicate that turning on a power supply can blow fuses?
· What is the actual DC output voltage when there is a load resistor?
Next semester you will revisit rectification when you will design and build a power supply.
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LAB4.2

Fun with Diodes I: Rectifiers
(See Section 4.5, p. 194 of Sedra/Smith)

oBJECTIVES:
To study diode based rctfe circuis by
Anatyring,simulating, and buildin severs ecifi ciruis

Noting that many diode-based circil e ssy o sssembi. I this b, you
will bl several circuits that equir ol  fow simple components

MATERIALS:

Laboratory stup, including breadbosrd
- Several junction diodes (.. INADDS)

operational ampliir
+ Several wies, resistors, and capactors of varyingszes
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PART 1: SIMULATION

[rT—
Considerth hlf-wave ectifir shownin Figure L 2. Simultethe ircuit usng.
10 1Ktz simsoid nd  INSOGS diode. Providea plo of 7y and 1 e .

Peskrecutor
‘Consider the pesk detctorshown i Figure L4 2(6). Simulae the circui wing
10 1k mput Sinsoid fo the two following sets of parameters. For bt
Simulions, provide s ot of v snd 7 v, £, and eportthe peak voltag () and
the ipple vltags ).

+ Peakdetetor I Use R, = 1K0,C
© ek deector I This e use

7,4, INGOI3 diode
1000, €= 474, INAOO3 diode

Pracison eciir
Consider the precsion rectificshown in Figare L4 20, Simulate thecircut uing
10V, g I-kHz sinsoidatimput,a 741 op-armp,and a INADO3 dode. Provide:
plotof nd vy vs. £ Use K, = 10 k0

PART 2: MEASUREMENTS

+ For eac circuit, assamble thecireui, apply th requied waveform using 3
function generaor,und captue the sput and output voliage vaveforms 00
an oscilosope.

- Forthepeak rctfer, recod th values of ¥, and ¥,

© Using digital mlimete, measure al ressorst tree sgnifiant digs

PART 3; POST-MEASUREMENT EXERCISE

- Using your measured rsistor values,resimulate your ciruis, How do the
updated esuls ompare with your simulations, and xperiments? Explain
any discrepancies.

What concusionsdo you daw from the e difeent pesk recifiers?

PART 4 [OPTIONAL]: EXTRA EXPLORATION

Can you tur th precison halFwaverectifie into preision peak ecifir?




