Smart Lighting 

Lab Module 9: Driving the Smart Light Transceiver

Objective: Here we will use the transceiver that was populated earlier in the course. The goal here is to incorporate data transmission using the digital transceivers between two computers to enable digital transmission.

Background reading

· Putty http://en.wikipedia.org/wiki/PuTTY
· FTDI serial cable  http://www.ftdichip.com/Products/EvaluationKits/TTL-232R.htm
We will explore two scenarios: (1) Driving the transceiver using the Rhett Board to understand performance; and (2) driving the transceiver using a USB to serial cable (manufactured by FTDI).

Rhett Board and Mobile Studio Setup:
1. Find two adjacent computers in the lab. Log into a machine next to your teammate(s). 
2. Setup your Rhett boards as in Module 1

Team Exercises

1. Setup part 1

a. Setup each transceiver to a computer and Rhett board. Connect the “+4V” and “-4V” of the transceiver to the matching pins on the Rhett Board. Connect grounds from the PCB to the Rhett(s)

b. Connect the USB to Serial cable to the Smart Light PCB being mindful of the color of the wires matching the indicators on the PCB silkscreen.

c. Make sure other connections are left open (no wires to Vout, Vin as in earlier lab) 
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2. Setup part 2

a. DO NOT run Mobile Studio – not required.

b. On each computer, open (or install and open) PuTTY.

c. In the PuTTY Configuration, you need to change 2 categories: “Session” (top) and “Serial” (bottom)

i. You will need to find the right USB port name of your FTDI cable.  To find this, right-click on “My Computer”, scroll to “Properties”, click on the “Hardware” tab, click on “Device Manager”, and open “Ports (COM & LPT).”

ii. Select the “Serial” bubble and type in the name of the “USB Serial Port” (typically something like COM##) into the “Serial > Host Name (or IP address)” and “Connection > SSH > Serial > Serial line to connect to” of the PuTTY Configuration.

iii. Also change the “Flow Control” (in “Serial”) to None.

iv. Good work!  You have set up your FTDI cable.  Now to actually put it to use…

d. Open PuTTY.  What do you see when you point the LED at the photodiode?  What happens when you play around with the frequency applied to PWM1?

e. Try using light from the computer mouse on the receiver. What happens in the putty screen?

f. Connect each transceiver to the computer via the USB to serial cables provided.
3. Communicating with Another Board

a. With the LED turned on and the boards facing each other, type into your PuTTY screen.  Notice that something should come up on your partner’s PuTTY screen.

b. Play around with the LED to photodiode signal in order to get an accurate message of what is typed.

c. You are doing wireless optical texting. Enjoy.

4. Measurement

a. Investigate increasing data rates of the channel

b. Record performance: the onset of errors 

c. What is the maximum speed of transmission that you can achieve? Under what conditions (distance, angle, lensing, etc.).

Discussion and Wrap up:

· Be prepared to discuss your group’s results with the class. 

· Update your log books.
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