Exercise 13: Basics of IR Communication
This exercise covers the material presented in pages 1 through 57 (PDF page numbers, not hardcopy page numbers) of the IR Remote for the Boe-Bot by Andy Lindsay.  While you are not required to read this material, it is recommended.

1. Configure your universal remote to control a Sony TV and VCR:
    SYSTEMLINK3 RCA Remotes:
TV remote setup 

· Press and hold the CODE SEARCH button until the indicator LED lights, then release the CODE SEARCH button.

· Press and release the TV button (the indicator LED will blink and then remain lit).

· Use the digit keys to enter the code: 002. After your code is entered, the indicator LED will turn off.

VCR remote setup 

· Press and hold the CODE SEARCH button until the indicator LED lights, then release the CODE SEARCH button.

· Press and release the VCR button (the indicator LED will blink and then remain lit).

· Use the digit keys to enter the code: 004. After your code is entered, the indicator LED will turn off.  If the code 004 does not work, try the following alternative codes: 098, 099, 119, 128.
    4 Function Universal Remotes:

TV remote setup 

· Press and release the TV key.

· Press and hold the SET key until the indicator LED on the remote turns on and stays on. 

· Use the digit keys to enter 0001. The LED may turn off briefly as you press each digit.

VCR remote setup 

· Press and release the VCR key.

· Press and hold the SET key until the indicator LED on the remote turns on and stays on. 

· Use the digit keys to enter 1028. The LED may turn off briefly as you press each digit.

2.  Using the Basic Stamp Editor, enter and run the following program from page 35 (PDF page number) of IR Remote for the Boe-Bot:

' {$STAMP BS2}

' {$PBASIC 2.5}

time VAR Word(12) 

' SONY TV remote variables.

index VAR Nib

DEBUG "time ARRAY", CR, "PWM MEASUREMENTS", CR,

"Element Duration, 2-us", CR, "------- --------------"

DO 




' Beginning of main loop.

    DO 



' Wait for rest between messages.

        PULSIN 9, 1, time(0)

    LOOP UNTIL time(0) > 1000

    PULSIN 9, 0, time(0)  ' Measure/store data pulses.

    PULSIN 9, 0, time(1)

    PULSIN 9, 0, time(2)

    PULSIN 9, 0, time(3)

    PULSIN 9, 0, time(4)

    PULSIN 9, 0, time(5)

    PULSIN 9, 0, time(6)

    PULSIN 9, 0, time(7)

    PULSIN 9, 0, time(8)

    PULSIN 9, 0, time(9)

    PULSIN 9, 0, time(10)

    PULSIN 9, 0, time(11)

    FOR index = 0 TO 11 
' Display 12 pulse measurements.

        DEBUG CRSRXY, 0, 4 + index, "time(", DEC index, ")",

        CRSRXY, 9, 4 + index, DEC time(index)

    NEXT

LOOP 




' Repeat main loop.

This program is explained on pages 26 through 28 of IR Remote for the Boe-Bot; review that material as necessary to fully understand this program.

Use the program above to fill out the version of Table 1-1 below (taken from page 29 of IR Remote for the Boe-Bot).  Also in the table below are the pulse widths for several VCR functions not included in Table 1-1:
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3.  The program below is taken from page 55 (PDF page number) of IR Remote for the Boe-Bot.  It demonstrates the process of decoding the remote's PWM message and displaying it as a decimal value.  Use this program to discover the code for each remote key.  Once you know the code for each key in the remote's keypad, writing programs that make the Boe-Bot act on the PWM messages it receives using IF…THEN and SELECT…CASE becomes much easier.

Enter and run the program below.  Use it to discover the decimal value for each key in the modified version of Table 1-1 below.  Assure that the pulse widths recorded in question 2 correspond to the decimal values assigned to the Table in this question.  

'{$STAMP BS2}

'{$PBASIC 2.5}

time VAR Word 



' SONY TV remote variables.

remoteCode VAR Byte

DEBUG "Binary Value Decimal Value", CR, "Bit 76543210 ", CR,

"------------ -------------"

DO 





' Beginning of main loop.

    remoteCode = 0 


' Clear all bits in remoteCode.

    DO 




' Wait between messages.

       RCTIME 9, 1, time

    LOOP UNTIL time > 1000

    PULSIN 9, 0, time 

' Measure pulse.

    IF time > 500 THEN remoteCode.BIT0 = 1 

    RCTIME 9, 0, time 

' Measure next pulse.

    IF time > 300 THEN remoteCode.BIT1 = 1 

    RCTIME 9, 0, time ' etc.

    IF time > 300 THEN remoteCode.BIT2 = 1

    RCTIME 9, 0, time

    IF time > 300 THEN remoteCode.BIT3 = 1

    RCTIME 9, 0, time

    IF time > 300 THEN remoteCode.BIT4 = 1

    RCTIME 9, 0, time

    IF time > 300 THEN remoteCode.BIT5 = 1

    RCTIME 9, 0, time

    IF time > 300 THEN remoteCode.BIT6 = 1

    DEBUG CRSRXY, 4, 3, BIN8 remoteCode, CRSRXY, 14, 3,

  DEC2 remoteCode

 LOOP

This program is explained on page 66 (PDF page number) of IR Remote for the Boe-Bot; review that material as necessary to fully understand the program above.
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4.  In the question above, note that the rules for how numeric values correspond to keys on the keypad can be a little confusing.  For example, when remoteCode is 0, the key pressed is really 1.  Fix this problem with a couple of IF…THEN statements. These IF…THEN statements can adjust the value stored in the remoteCode variable so that it matches the key value on the keypad.  In other words, when you press 5, remoteCode stores 5. When you press 8, remoteCode stores 8, and when you press 0, remoteCode stores 0.  Attach your new program to this exercise.










