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Using COP800 Devices to
Control DC Stepper Motors

INTRODUCTION

COP800 devices can be used to control DC stepper motors

with limited effort. This application note describes the use of

a COP820 to control the speed, direction and rotation angle

of a stepper motor. In addition to the COP820, this applica-

tion requires a quad high current peripheral driver (DS3658)

to meet the high current needs of the stepper motor.

DC STEPPER MOTOR

A DC stepper motor translates current pulses into rotor

movement. A typical motor contains four winding coils la-

beled red, yellow/white, red/white, and yellow. Applying

current to these windings forces the motor to step. For nor-

mal operation, two windings are activated (pulsed) concur-

rently. The motor moves clockwise one step per change in

windings activated with the following activation sequence:

red and yellow, yellow and red/white, red/white and yellow/

white, yellow/white and red, repeat. Half-steps may be gen-

erated by altering the sequence to: red and yellow, yellow,

yellow and red/white, red/white, red/white and yellow/

white, yellow/white, yellow/white and red, red, repeat. The

motor runs in a counterclockwise direction if either se-

quence is applied in reverse order. The speed of rotation

(number of steps/second) is controlled by the frequency of

the pulses.

COP820 CONTROL OF STEPPER MOTOR

The COP820 controls the stepper motor by sending pulse

sequences to the motor windings in response to control

commands. Commands executed by the code in this appli-

cation include: single step the motor in a clockwise or coun-

terclockwise direction (i.e. rotate the rotor through a certain

number of degrees), run the motor continuously at one of

four speeds in a clockwise or counterclockwise direction,

and stop the motor.

Note: Half-stepping is not implemented in this example.

During continuous mode operation, the 16-bit timer of the

COP820 is used to control the speed of the stepper motor.

The timer is set up with a value that causes an underflow

once every x seconds or at a frequency of 1/x. Each under-

flow of the timer interrupts the microcontroller. In response

to the timer interrupt, the microcontroller generates a new

pulse and causes a single step of the motor. Thus the motor

steps at the frequency of the timer underflows. This applica-

tion sets up the timer to generate interrupts at four different

frequencies. These frequencies produce the following motor

speeds: 25 steps/second, 100 steps/second, 200 steps/

second, and 400 steps/second.

The determination of which windings to activate and deacti-

vate to step the motor is performed by a single subroutine in

this example. A block of memory is allocated to store a step

pointer and the four possible stepper drive values are

shown in Table I (9,C,6,3). Consecutive memory locations

are used to store the stepper drive values so that applying

the value from location X and then location Xa1 (or Xb1)

causes the motor to step once. The motor drive subroutine

increments or decrements the pointer to the current drive

value based on the selection of a clockwise or counter-

clockwise direction. Writing the value from the newly select-

ed location to the motor causes a single step of the motor in

the appropriate direction.

During single step operation, the microcontroller steps the

motor the exact number of times requested in the control

command. Each step corresponds to 1.8 degrees of rotor

movement. Therefore, a request to perform 200 steps will

rotate the rotor through one complete revolution (360 de-

grees) at a fixed speed.

A block diagram of the application is shown in Figure 1. A

flowchart of the code used to control the motor is given in

Figure 2. The complete code is given at the end.

TABLE I. Stepper Motor Drive Sequence

Step Yellow Red/White Yellow/White Red Hex Value

0 ON OFF OFF ON 9

1 ON ON OFF OFF C

2 OFF ON ON OFF 6

3 OFF OFF ON ON 3

4 ON OFF OFF ON 9

C1995 National Semiconductor Corporation RRD-B30M75/Printed in U. S. A.



TL/DD/11044–1

FIGURE 1. Schematic Diagram
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Program Code Flow Chart
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FIGURE 2. Program Flowchart
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MACRO TABLE
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical implant support device or system whose failure to perform can

into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the life

failure to perform, when properly used in accordance support device or system, or to affect its safety or

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
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