LAB 3-5

INTERFACING A STEPPER MOTOR TO PC

Objectives

To interface a stepper motor to the MDE8255LPT-1 board
To write a program in which the angle and direction of stepper motor rotation is controlled from the PC keyboard

References

Mazidi, Volumes I & II: Chapter 12

Design Engineer's Guide to DC Stepping Motor, Superior Electric Company

The Handbook of Personal Computer Instrumentation, 5th ed., Burr‑Brown,   1990

Materials

80x86 IBM (or compatible) computer

Microsoft VC++ and Skeleton Workspace
MDE8255LPT-1 Trainer Board
Stepper motor

ULN2003 driver chip

ACTIVITY 1

Using MDE8255LPT-1 Trainer, build the circuit shown in the textbook on the breadboard. The following steps show the 8255 connection to the stepper motor and its programming.  

1. Use an ohmmeter to measure the resistance of leads. This should identify the COM leads and A through D winding leads.

2. The common wire(s) are connected to the positive side of the motor's power supply. In many motors, +5V is sufficient. 

3. The four leads of the stator winding are controlled by four bits of the 8255 port (in this case PA0 ‑ PA3). However, since the 8255 lacks sufficient current to drive the stepper motor windings, we must use a driver such as the ULN2003 to energize the stator. Instead of the ULN2003, we could have used transistors as drivers, as shown in textbook. However, notice that if transistors are used as drivers, we must also use diodes to take care of inductive current generated when the coil is turned off. One reason that the ULN2003 is preferable to the use of transistors as drivers is the fact that the ULN2003 has an internal diode to take care of back EMF.

4. In the MDESKELETON, write and run the following program. In this program, the stepper motor keeps rotating until you press any key on the IBM PC keyboard to stop it.      

unsigned char iphase;
MDEConfigPort(0x378, 0x80);

iphase = 0x66;

printf("\nPress anykey to exit");

do

  {

  _asm

     {

     mov al, iphase

     ror al, 1

     mov iphase, al

     }

  MDEOutPA(0x378, iphase);

  Sleep(250);

  } while(!kbhit());
     

5. Run the above program and see the motor keep rotating on and on.  By pressing any key, it will stop. 

6. Change the count value of Sleep command for various delays to see the speed of rotation.

ACTIVITY 2

After making sure that your stepper motor connection in Activity 1 works, write and run a program with following components.

1. Prompt the user for the direction of motor rotation, where R=clockwise and L=counter clockwise (or 1=CW and 2=CCW, or any other format).

2. After user has made a choice, the motor will rotate accordingly.

3. The motor should stop when the user presses Esc on the IBM PC keyboard.

4. Although the Sleep function is used for a constant delay, you can write your own. In your program, make sure to use a fixed time delay as discussed in Chapter 11 (for 2nd and 3rd edition see chapter 13) of the textbook. The time delay in between each motor sequence must not depend on the speed of the CPU. The loop time delay used in Activity 1 is CPU dependent. Also, make sure that your time delay is long enough.

ACTIVITY 3

After making sure that your hardware setup in Activity 1 works, write and run a program with the following components.  The user is prompted for: 

1. The direction of motor rotation (clockwise or counter clockwise).

2. The angle of rotation (45, 90, 180, 270, 360, or whatever degree you want).

ACTIVITY 4

After making sure your setup in Activity 1 works, write and run a program with the following components. The user is prompted for:

1. The number of steps for the stepper motor to rotate. 

2. The direction of motor rotation.

WORKSHEET QUESTIONS

1. What is a step angle?  Define steps per revolution.

2. If a given stepper motor has a step angle of 5 degrees, find the number of steps per revolution.

3. In Activity 1, why are we using 66H (01100110 binary) instead of 6 (0110 binary)?

4. In Activity 1, why can we not use the _rotr function in C?

5.  Using the ROL instruction, show all the four‑step sequences if the initial step is 1001 (binary).

6.  Give the number of times the four‑step sequence must be applied to a stepper motor to make a 100‑degree move if the motor has a 5‑degree step angle.  

7.  Fill in the characteristics for your motor below. 

 Step angle      ______________

 Steps per revolution    ______________ 

 Number of rotor teeth    ______________ 

 Degree of movement per 4‑step sequence ______________

