  Amplitude Shift Keying and Frequency Shift Keying (ASK/FSK)


A Practical Exercise       
            

     Name:________________



Objective: To provide hands on experience and further familiarize each Midshipman with some of the aspects of Amplitude Shift Keying (ASK) and Frequency Shift Keying (FSK).
Part 1. Amplitude Shift Keying (ASK) 

Set up the Function Generator with the following settings:

Sine Wave

fc = 300 KHz

Ampl = 1 Vrms
Push MOD button with the following settings:

TYPE = AM

SOURCE = Int

AM Depth = 100%

AM Freq = 10 KHz

SHAPE = Square
Connect the function generator to CH 1 of the o-scope, connect SYNC on the function generator to CH2. Push OUTPUT to send the signal to the o-scope. Push TRIG MENU on the o-scope and use the following settings:

TYPE = Edge

SOURCE = CH 2

SLOPE = Rising

MODE = Auto

Coupling = AC

Push CH 1 MENU to return. If not already there, adjust the o-scope with CH 2 on top (square wave) and CH 1 (carrier) on the bottom (25 µsec per division, CH 1 1.0v, Ch 2 2.0 V). It should look similar to Figure 1, below.
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Figure 1

What is the carrier frequency, fc? __________

What is the bit rate, Rb? ______________

Change the o-scope to frequency domain. Push MATH MENU and use the following settings:

OPERATION = FFT

SOURCE = CH 1

50 KHz per Division

The o-scope should look similar to the Figure 2 below.
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     Figure 2

What are you looking at on the o-scope?

Using the cursors, measure the bandwidth of the signal between the -3 dB sidebands. This will be the first sideband pair.
BW = ______________

Does the measured bandwidth match the calculated bandwidth for OOK from the lecture?
Change the AM FREQ to 20 kHz, measure the bandwidth of the signal between the -3 dB sidebands (measurement of first sideband pair on the scope will be approximately -3 to -5 dB) . 

BW = ______________

Based on the above change, as the bit rate increases describe what happens to the bandwidth of the signal? Why?
Part 2. Frequency Shift Keying (FSK) 

Now change to FSK. Use the following settings on the function generator:
TYPE = FM

SOURCE = Int
FREQ DEV = 200 KHz
FM Freq = 10 KHz
SHAPE = Square
Push CH 1 MENU to return to the time domain. On the o-scope use 25 µs per division.
Now, what are you looking at?

You will have to adjust the picture on the o-scope to make the following measurements.

What is the high frequency?

What is the low frequency?

Shift to the frequency domain. Adjust the scope to 125 kHz per division. Measure the bandwidth between the -6 dB sidebands (approximately) as shown in Figure 3. This will appear as the first sideband pair on the outside of the peak. It may be somewhat tricky to find this first sideband peak, so don’t give up.
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Figure 3

What is the calculated bandwidth?

What is the measured bandwidth?

Change the FM FREQ to 20 kHz, measure the bandwidth of the signal between the -6 dB (approximately) sidebands. 

BW = ______________

Based on the above change, as the bit rate increases describe what happens to the bandwidth of the signal? Why?

Turn everything off and clean up.
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