EXPERIMENT 17: Bit Clock Regeneration
Pre-Lab: 
1) Student Text Vol-D2 pages: 23-28.
Background:
        For most TIMS experiments, when a bit clock is required by a receiver, it has been convenient to use a ‘stolen’ clock. Bit clock regeneration from the received data steam itself is not a trivial exercise. We avoided this before in order to concentrate on other investigations, but it can not be avoided in a real-life situations. This experiment demonstrates one relatively simple, open-loop technique to regenerate the bit clock. It is based on the fact that if there is already a component at the bit clock frequency in the spectrum of the data stream, it can be extracted with a bandpass filter (BPF).
In-Lab:
1) Build the open-loop regeneration model in Figure 1. If there is already a component at the bit clock frequency in the spectrum of the data stream, it can be extracted with a bandpass filter. [image: image1.png]8 D2.pdf - Adobe Acrobat Pro
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Figure 5: model of Figure 1
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Figure 1

2) Use the Picoscope spectrum analyzer to determine which of the line codes have a frequency component at the bit-clock frequency. List the ones by name which do have this component. Save a screen shot from one spectrum that does, and one that does not.  Indicate which line code each screen shot comes from.
3) Look at the output of BPF#1 at CH2A together with bit clock at CH1A (Save the figure). The bandpass filter output should be a sinusoid. What is the frequency?  How does this compare with the bit clock frequency? 
4) Look at the output of the COMPARATOR on the UTILITIES module. Compare the signal with the bit clock and discuss the bit clock regeneration process (Save the figure and discussion).

5) The above procedures demonstrated carrier regeneration from a wideband, noise-free signal. Now, to test this method for a noisy, bandlimited channel, build the model in Figure 2.
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Figure 6: adding a noisy channel
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i 'he macro CHANNEL MODEL module was introduced in the experiment en
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As a reminder, details of the macro CHANNEL MODEL module are reproducr
Figure 4 below.
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Figure 2

Choose the bandlimiting filter according to your needs. Phase Shifter is optional for this task. Using a WIDEBAND TRUE RMS METER, find the SNR in dB* at the filter input at which the recovered bit clock can no longer be recovered (Save the corresponding figure showing both the channel output and the bit clock just at the point where recovery is lost.).

*SNR = 10 log10(S2 / N2)
