
Lab 8. Stepper Motor Controller 
 
 
Overview of this Session 
 
In this laboratory, you will learn: 
• To continue to use an oscilloscope  
• How to use a Step Motor driver chip. 
 
   
Introduction 
 
• This lab is focused around the control of a stepper motor. You will be using the 

SAA1042 Step Motor Driver chip to implement the various stepping sequences. 
 
Background 
 
In lecture you learned how a step motor works and how you can manipulate the 
phases to make the rotor move. The phases of the step motor must be energized 
in a specific order for this to work. Luckily the SAA1042 chip knows how to 
sequence the phase properly. All you have to do is tell it which direction and 
which stepping sequence you want (full or half). 
 
IMPORTANT: 
 
Take a look at the pin out. There are four 
places where ground must be attached. Since 
the step motor uses a lot of current, the chip 
needs to have the ability to sink that current. 
Make sure you hook up all five GND pins to 
ground. 
 
The SAA1042 has three power pins. One pin 
powers the logic (Vcc); the other two power the 
step motor through the chip. The other two 
power the step motor. Hook all three to 12 
volts. 
 
Before applying power, check the circuit twice. Incorrect power 
connections will destroy the chip and perhaps melt the breadboard. 
 
Oscilloscope Measurements 
 
8.1 Connect the signal from the function generator to the oscilloscope and 

determine the type of signal present, the frequency, amplitude, and the 
DC offset. 



PART 1: Manual Clocking for Rotation 
Build this circuit. 
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Pressing the button should advance the step motor. However, due to circuit 
‘bounce’ the SAA1042 may try to advance the motor twice or more even if the 
motor is not capable of doing this quickly enough. If this is the case, try using a 
function generator to supply the clock pulses. Set the function generator to create 
a 1 Hz square wave with a 6 volt amplitude and a 3 volt DC offset. 
 
8.2 Once you have built the circuit, use the pushbutton to advance the step 

motor, step by step. Record the light pattern. Are you in full stepping 
mode? 

 
8.3 Change the stepping mode half stepping. Change the direction also. Feel 

the step motor. Try to rotate the shaft by hand while its energized. 
Advance it another half step and try to move it again. Any difference? 

 



PART 2: Timer initiated clocking 
Build this circuit 
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The TA will supply you with a 555 circuit. You will have to adapt it to be wired as 
shown above. If you used a function generator before, the 555 simply replaces it. 
 
8.4 Place the step motor drive to be in Full stepping mode and adjust the frequency 

(by turning the pot) from a slow speed to a fast speed. 
 
8.5 What happens when the CLK frequency gets too high?  
 
 
8.6 At what frequency does the stepper motor fail?  How fast is the motor 

turning at this frequency?  See the next page on how to calculate the 
motor speed. 

 
 
8.7 Put the driver chip into half stepping mode.  
 
8.8 What is the highest frequency that will still make the step motor work? 

How fast is the motor turning at this frequency? 
 
 
8.9 Why do you think there is any difference? 
 



HOW TO CALCULATE MOTOR SPEED 
 
From the data sheet for your motor find the number of degrees per step, N. 
 
From the scope determine the frequency, F. 
 

Ndegrees Fcycles(steps) 1revolution 60secondsMotorSpeed=
1step 1second 360degrees 1minute

Revolutions
Minute

x x x

=

 



Lab 8 Data sheets 

 





Lab 8 Example Answer Sheet    page 1 
 
 
Name:___________________________    Section Number:_______________   
TA init:______________       Date:__________________________ 
 
8.1 Draw the waveform shown on the oscilloscope.  What is the name of this 

waveform?  What is the amplitude, frequency, and DC offset?  Show all 
your calculations. 

 
 
 
 
 
 
8.2 Record the light pattern, which represents the phases that are energized. 

Record the step mode. Is the light pattern correct for full stepping? 
 
 
 
 
8.3 With the mode set to half stepping: Is there a difference in torque with a 

single phase on as opposed to having two phases on? 
 
 
 
 
8.5 What happens when the CLK frequency gets to high? 
 
 



Lab 8 Example Answer Sheet    page 2 
 
 
Name:___________________________    Section Number:_______________   
TA init:______________       Date:__________________________ 
 
8.6 What is the frequency at which the motor fails to rotate properly? What is 

the rotational speed at this frequency?  Show your calculations. 
 
 
 
 
 
 
 
8.8 In half stepping mode, what is the highest frequency at which the motor 

will rotate properly? What is the rotational speed at this frequency?  Show 
your calculations. 

 
 
 
 
 
 
 
8.9 Why is there a difference between full and half stepping maximum 

speeds? 
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