Exercise 11: DC Motors and the Basic Stamp

In this exercise, you will use the Basic Stamp to control two DC motors from the Lego Mindstorms kit (Lego part number 43362).  In addition to a Lego Mindstorms kit, you will need 4 jumper leads with alligator clips, and one Lynxmotion dual-H bridge DC motor controller.  

The completed assembly for this exercise should look something like that shown in the figure below.  Note that you may replace your 6 V power supply with a 9 V supply, but this is not required.
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Step 1.  Obtain your Lego Mindstroms kit and mark the box (preferably using tape) in a manner that will allow you to identify your kit for the remainder of the semester.  Find the 2 DC motors needed for this exercise.

Step 2.  As an intermediate step, use your alligator leads to connect one of the DC motor bricks directly to Vin and Vss on the BOE.  The DC motor may be connected by clipping the leads to diagonally orientated posts on the black portion of the motor brick.  Experiment with reversing the orientation of the connection; note that this reverses the direction of motor rotation.
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Step 3.  Obtain your serial DC motor controller and look at the instructions in the User’s Manual.  Connect 6 of the 8 leads of the motor controller shown below to the header of your breadboard using the connectors shown to the right.  The 6 leads are: A+, A-, B+, B-, A enable, and B enable.  Record the BS2 pin numbers used for these connections.  Connect the motor controller lead labeled 5vdc to Vdd, and the lead labeled GND to Vss.
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Step 4. Use a small screw driver to connect a wire to each port in the junction box identified below. 

Use alligator clip leads to connect the wires to the motors.  Connect GND to Vss, and Vcc to Vin.

Step 5.  Modify the pin designations in the program below to correspond to your configuration and run the program.  Verify that motor B turns CCW fast, and motor A turns CCW slow.

' {$STAMP BS2}

' {$PBASIC 2.5}
' -----[ I/O Definitions ]-----------------------------------

Aenable         PIN      0

Aminus          PIN      2

Aplus           PIN      3

Benable         PIN      1

Bminus          PIN      4

Bplus           PIN      5

' -----[ Variables ]-----------------------------------------

loopCnt VAR Byte

'------[ turn both motors CCW: B fast and A slow ]-----------
' set motor B to turn fast CCW

HIGH Benable      ' set B enable

HIGH Bminus       ' set B-

LOW Bplus         ' set B+

' set motor A to turn slow CCW

HIGH Aminus      ' set A-

LOW Aplus        ' set A+
' loop used to pluse Aenable

FOR loopcnt = 0 TO 1000

  PULSOUT Aenable,1000

  PAUSE 80 ' the duration of the pause determines the motor speed

NEXT
END

Step 6. Modify the program above to verify the 7 configurations in the truth table below.  Note: the same configurations apply to motor B.
Questions:

1.  Modify the program given to you in step 5 above to decrease the speed of motor A.  What change did you make?
2.   How is PWM specified to the motor controller in your setup?  
3.  Describe the effect of the following program.
' {$STAMP BS2}

' {$PBASIC 2.5}
' -----[ I/O Definitions ]-----------------------------------

Benable         PIN      1

Bminus          PIN      4

Bplus           PIN      5

'------[ turn motor B CCW fast ]-----------
' set motor B to turn fast CCW

HIGH Benable      ' set B enable

HIGH Bminus       ' set B-

LOW Bplus         ' set B+

beginAgain:

  PAUSE 100

  GOTO beginAgain

END
Describe the effect of the program if the beginAgain loop is omitted.  Does the motor respond differently?   What does this mean?



Connect these leads and record pin  numbers used. connections








