Exercise 17: 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 Pololu serial motor controller.  

The completed assembly for this exercise should look something like that shown in the figure below.  Note that, as shown below, 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.

Step 3.  Obtain your serial DC motor controller and follow the instructions in the User’s Guide to mount the motor controller on your breadboard and connect it to both the Basic Stamp and the Lego motors.  The motor controller connections are indicated on page 2 of the users guide.  In making these connections, please note the following.

1.  Connect Vin, as opposed to Vdd, to the motor supply (pin 1) of the controller.

2.  The logic supply, pin 3 of the controller, can be connected to Vdd or to any of the Basic Stamp pins.  If you don’t use Vdd, the pin you choose to connect to the logic supply will enable the controller when set high.

3.  The serial control input, pin 4 of the controller, can be connected to any of the Basic Stamp pins.  The pin you choose to connect to the serial control input will be used as the serial I/O pin.

4.  Reset, pin 5 of the controller, can also be connected to any of the Basic Stamp pins.  The pin you choose to connect to reset will be used to reset the controller’s state.

Step 4. Configuring your motor controller by running the following program.

'{$STAMP BS2}

'{$PBASIC 2.5}

HIGH 3 'set logic supply to high if not connected to Vdd

LOW 5 'reset motor controller

HIGH 5

SEROUT 4,84,[$80, 2, 2]  'configure controller

In this program, the following connections are assumed between the Basic Stamp and the motor controller.  If you have used different connections, adjust the program accordingly.

Basic Stamp Pin
Motor Controller Pin and Function

    3



3, logic supply

    4



4, serial input control

    5



5, reset

The program above configures the motor controller for two motors with assigned numbers 0 and 1.  Read the section entitled “Configuring the Motor Controller” and answer question 1 of this exercise before continuing.

Step 5. Use the motor controller to control your Lego motors by modifying and running the example Basic Stamp II program from the users manual.  Note that the following modifications may be necessary:

1.  If not connected to Vdd, the logic supply pin must be set to HIGH.

2.  The connections to reset and serial control input must match those in the program.

3.  The motor numbers must match those set when configuring the motor controller.

Questions:

1. Write the SEROUT command that will configure the motor controller to control a single motor with the assigned number 2.

2.  How many different speed levels does the motor controller provide?

3.  Modify the command below to drive motor number 1 in reverse at speed level 125.

SEROUT 4,84,[$80, 0, 0, 10]

4.  What is the PWM frequency used by the motor controller in your setup?

5.  Describe the effect of the following program---how will the motors respond?

' {$STAMP BS2}

' {$PBASIC 2.5}
SEROUT 4, 84, [$80, 0, 0, %00000011]

beginAgain:

  PAUSE 100

  GOTO beginAgain

END
Describe the effect of the program if the beginAgain loop is omitted and explain why the two versions of the program produce different behaviors.









