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Laboratory Assignment 3: |/V characteristics

Suggested reading and connection time: 20 min.

Goal:

In this assignment we will learn a useful technitpeharacterizean electronic part, i.e. obtain it's I/V
characteristics. We will use some of the more aded features of a DSO to make such possibly tediou
measurements easier. No graph papers will be used.

You have already learnt the basic operation ofreciton Generator and Digital Storage Oscilloscape |
Lab 2.

In this lab, we will use thdifferentialvoltage signal provided by the function generatoaoed cable
connected from its back panel. This cable has ttweeectors — the red and white present a diffexent
voltage which swings between +V and —V and thergpasmnector presents the halfway point: it is
always at (+V-V)/2 = 0. Note that this 0V_is nolated to the ‘earth-ground’ potential.

For this entire experiment, connect a circuit ia donfiguration shown in Fig 1.
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Fig 1: Setup for Assignment 3

Here are a few things you should notice when mathiegconnections:

A The function generator is producinglifferential voltagesignal swinging between
+V and -V: (the amplitude is set by the knob onftieat panel). The green wire is not used for
this setup.

A On the DSO both channels have their negative taisifthe outer shields of the BNC connector)
internally connected to earth ground for safety.

A You must learn to keep track of this distinctiotvoeen a differential (+/-) signal, and a signal
whose negative terminal is fixed at ground potéif@aingle-ended signal). It is very important
in analog electronics — we will use it many timesinlg the semester.

A The number of connections to be made in the abogeittis very small: however, you must
make sure that the connections are secure. A Wwoeecan inject a lot of noise into your
measurement and lead you off into completely wramaclusions
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Part 1: The Diode Suggested times: Part A: 40 min, Part B: 30 min

Put in a diode as Part X in Fig 1. Use input sigremuency of 100 Hz.

Part A) By adjusting the various controls on the DSO, witiae I/V characteristics of the diode.
Normally, the DSO plots the signals measured ommbla 1 and 2. However, it can be put into a mode
which plots channel 1 v/s 2 (it's called X-Y modBetermine which control button does this.

Observe and note the following:

1. From the markings on the DSO probe, what is thatingsistance seen by the points

(Bx-A) i.e. device X an@Bg-A) i.e Rerlooking into the DSO?

2. Based (1), what is the path of currémat the junction A?

3. Accordingly, what does channel 1 measure?

4. What does channel 2 measure?
Using Ohm’s law and the above information, assuriggis a perfect resistor, one axis of the X-Y
measurement plot can be simply converted intofaréifit quantity

5. What is this quantity?
Based on the answers to all the above questioaw, aiplot of the measured I-V characteristic of the
diode here:

Hint: Consider carefully the voltage polarities digal to Part X and R with respect to the junction
point A: you need to invert one of the channelgaiba sensible V/V graph. You can go into the Chalann
menus of the DSO to invert the signal.
6. What is the voltage at which the diode just staotsducting?
7. What is the voltage at which the diode reachesctuliduction?

Part B) Keeping the above setup same, change the inpctidargenerator signal to high frequency:
Redraw the new observed |-V characteristics here state a hypothesis to explain your observations

i) For frequency = 1 kHz i) For frequsn= 10 kHz

Note: you will have to magnify the scale and exaarthme traces around the origin to notice pecuikerit
Hint: Normally, diodes are specified to operated&t line voltage (60 Hz) as rectifiers. For high
frequency operation, a different type of diodelezhh ‘Fast Recovery’ diode must be used.



EP-215 Electronics Laboratory - | ade 3/3
Name Roll#

Part 2: The Resistor  Suggested times: Part A: 20 min, Part B: 30 mirt®a 30 min

Put in a resistor ainknownvalueR,nknownin place of Part X in Fig 1.

Part A) (You arenot allowedto use a DMM!)

Repeat the technique developed for Part 1A to olited |-V characteristic of the resistor.
At first try a sine wave input of ~ 2V amplitudefegdquency ~ 200Hz..

This should let you make a straightforward measers.

Draw your observed I-V characteristic here, maldageful note of the slope:

Based on your observations, determingdBwr

Part B) Keeping the amplitude low, increase the frequesfde input signal up to ~ 10 kHz
Q.1) Redraw the observed I-V characteristic:

Q.2) If the observation is different from Part A, statbypothesis that accounts for the difference:

/6 1242 /3 /1 /1 /15
1.A 1.B 2A 2B.1 2B.2 Total




