ELEC 3060 Wireless Design Lab – Fall 2008
Lab Report for Week 6 – Detection with the Decision Maker (Expt. 9) 
Reference: TIMS Student Text  Volume D1  pages 33-40 (D1-4)

Report due at the start of lab one week following the experiment. 

In the report requirements below, there are Q(questions to be answered), B(tables of data), P(plots of data), S(screen shots), O(observations), R(readings to record), and C(calculations).
Experiment 9 – Detection with the Decision Maker
In this experiment, we will transmit a binary sequence through a noisy, bandlimited channel. We will study two different methods to recover the sequence at the receiver.

1. Summarize in your own words the purpose of this experiment. 

2.  As you progress through this experiment, address the following in your report.
2A – Using the Comparator
(Modify Fig. 5 – noisy channel model-  by running the noise generator through a buffer amp, then into the adder. This is to allow you to get a higher noise level.)

Q1.  What is meant by “signal regeneration” ? (As used in T6 – “Satisfy yourself that regeneration is acceptable”).
S2. Screen shot at T5.
S3.  Screen shot at T6.

O4.  As discussed in T7, explore the interplay between channel bandwidth (using the tunable LPF), noise, and bit errors.  Write a cogent summary of your observations along the lines of “Bit error rate increases when channel bandwidth _______  or when noise is _________ .”
O5.  Now write down the observed effect of DC offset as you work through the section entitled “DC threshold” in the text.

2B – Using the Decision Maker
Q6.  What decision does the DECISION MAKER module make?
Note:  in T9, in order to get the eye pattern you need to change the trigger signal from the SYNC output to the BIT CLOCK input of the SEQUENCE GENERATOR.  The PicoScope does not have a Z-Mod input.  Instead, you can use CH 1 (blue) for the eye pattern (200 us /div., Settings = Analog Intensity, 5 sec. persistence), and temporarily connect the Z-Mod signal to Ch. 2 (red)  to see where the Z-mod pulse is (this is the decision point).  By adjusting the DECISION POINT knob, you can observe the decision point marker moves from left to right across the eye.

S7.  Screen shot of the decision point marker at the center of the eye.

Once you have observed how the DECISION POINT knob affects the decision point marker, you can disconnect this and return to using Channel 2 as normal.

S8.  Screen shot at T14 showing the regenerated signal using the Decision Maker.

O9.  Vary the channel bandwidth, noise level, and decision point and determine how these affect the observed bit error rate, as indicated by differences between the original (transmitted) sequence and the regenerated (received) sequence.

-------------------------------------------------------------------------------------------------------
3. Briefly summarize what you have learned by doing this experiment. A bullet list is suitable here.


Format for lab reports:

*Cover page – title of experiment, authors names and email, date of performance, section #, name of GTA.

*Responses to each part numbered as above.

*Page numbers on each page in the form:  page 2 of 3

*Staple all pages.

Refer to the syllabus for submission requirements and late penalties.

