ET 370 LABORATORY Week #10PRIVATE 

March 13, 2006, J. C. Rogers

IR Communication Between Microcontrollers
Objective:  This laboratory combines features of past labs in ET370 and ET250 to produce a one-way IR communication link between microcontrollers located on separate Boe-Bots.  Completion of the lab produces an understanding of the hardware and software required for microcontroller serial communications.  Implementation of a complete system demonstrates the skills required to develop additional systems as might be required by microcontroller applications.
Procedure:  Three-student teams each produce a four-bit serial communications link.  One microcontroller produces the desired binary code and uses this to turn a 555 timer on and off.  The timer drives an IR diode and a current limiting resistor.  The IR output has many similarities to that of a hand-held remote controller.  A second microcontroller is connected to an IR receiver like that used in the first two laboratories this semester.  This microcontroller detects the serial message, decodes it and prints it to a computer screen.  New messages are produced and their correct receipt verified.

Part1: Produce a square wave with a 555 timer.  The team should consult to produce an astable 555 timer circuit like that shown in 4 of the timer specification sheet (no load resistors RL should be used  on pin #3).  Student one should produce and verify the circuit.  Its oscillation frequency should correspond to the carrier frequency of the IR receiver.  Page 8 shows a formula for estimating oscillation frequency.  Charge time is controlled by RA+RB and discharge time by RB alone.  A square wave requires these times be equal but a suitable approximation is when RB is 5 to 10 times larger than RA.  Select C and calculate approximate values for RA and RB.  Trimming one or the other of these will likely be needed to produce a suitable output frequency as seen on the oscilloscope.  Print and clearly title the waveform.  
Part 2: Generate message code waveform.  Student two should load Ir_Code_generator.bs2 in the transmitting Boe-Bot and observe its output with an oscilloscope.  Print and title the waveform.  Timing features of the Sony remote code should be verified for this four-bit serial code.  Following verification of the 555 timer waveform and operation of the transmitter software, remove the connection between pin 4 on the timer and +5V.   Timer pin 4 is now connected to the microcontroller output.  Verify the timer output waveform with the oscilloscope.  Display both the timer output waveform and the microcontroller output waveform on the same screen.  Print the screen and clearly title the print.
Part 3: Implement the receiver circuit and software.  Student three should load Get_Ir_remote_code.bs2 in the receiving Boe-Bot and assemble the IR receiver circuit of laboratory 2.  Executing the program and transmitting with a hand-held remote should produce a recognizable 4-bit serial waveform corresponding to the Sony code.  

Part 4:  Complete the communications link.  Connect a 220 ohm resistor to timer pin #3, add an IR diode between the resistor and ground.  This will drive the diode with the timer’s square wave output.  Verify receipt of the transmitted 4-bit serial message by the receiver.  

Part 5:  Change the 4-bit message.  Change the transmitted message, include both ones and zeros in the code, and verify message receipt.  
Report:  Produce a transmitter circuit diagram.  Produce a receiver circuit diagram.  Combine these diagrams with the oscilloscope prints and write a very brief two or three paragraph report.  Make a copy for each team member and place the report in the course portfolio.  Do not submit the report.
