Smart Lighting 

Lab Module 3: Driving LEDs

Objective: This lab is about LEDs, how to drive them, and some basic properties of electrical circuits.

Background reading

· LEDs: http://en.wikipedia.org/wiki/LED
· Light Emitting Diodes (LEDs): http://zone.ni.com/devzone/cda/ph/p/id/130
Overview
1. Electrical characteristics of LEDs

2. Driving LEDs/LED circuit designs

Rhett Board and Mobile Studio Setup:
1. Find two adjacent computers in the lab. Log into a machine next to your teammate(s).  Note: only one Computer/Rhett Board is required, but each person can run the exercise.

2. Setup your Rhett boards as in Module 1

Team Exercises
1. Build circuit to display a current-voltage characteristic for one of our LEDs

a. Setup the circuit as shown in schematic, connecting wires to the proper pins on the Rhett Board

b. Open the ‘Function Generator’ tab

i. Set channel 1 to a 1kHz sine wave with 7V p-p and 0V DC offset (the LED should come on)

c. Open the ‘Oscilloscope’ tab

i. Channel X Settings:

1. Volts/Div: 2V

2. Coupling: DC

3. Input: A1 SE

ii. Channel Y Settings: 

1. Volts/Div: 2V

2. Coupling: DC

3. Input: A2 SE

iii. Horizontal Settings

1. Time/Div: 1ms

2. Mode: X-Y

d. What is Vf? 

e. Record a screenshot

f. What are the characteristics of the LED we are using?

g. How about the white LED?
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2. Design circuit to power LED with DC input from fixed voltage (resistor in series)

a. Identify the anode and cathode of the LED.

b. What voltage and resistance do we need to achieve 30mA?

3. Design a circuit to power a LED with PWM

a. The Rhett Board current limits at 50mA. Power can be limited using a duty cycle. 

b. What duty cycle can yield a power level of 17mW?  

c. Implement your scheme using the PMW1 control.

Discussion and Wrap up:

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

· Keep a log of your activities and data for presentation later.
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