






























Pot. Resistance increases, the amount 
of energy that must be converted to 
heat increases –it consumes supply 
power and may lead to pot. meltdown

Collector emitter resistance increases, 
transistor must dissipate considerable 
amount of heat. This can lead to trans. 
meltdown



To prevent component melt-down, 
solution is sending the motor short 
pulses of current by varying the width 
and frequency 
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 As all motors, the stepper motors consists of 
a stator an a rotor. The rotor carries a set of 
permanent magnets, and the stator has the 
coils. The very basic design of a stepper 
motor would be as follows:



The coils are energized in series, with about 1sec interval. The 
shaft rotates 90o each time the next coil is activated:



According to this method, the coils are energized in pairs. According to 
the connection of the coils (series or parallel) the motor will require 
double the voltage or double the current to operate that needs when 
driving with Single-Coil Excitation. Yet, it produces 100% the nominal 
torque of the motor.



Single-Coil excitation

Two-Coil excitation

This is a very interesting way to achieve double the accuracy of a 
positioning system, without changing anything from the hardware



Frame 1: The top electromagnet (1) is 

turned on, attracting the nearest teeth of 

the gear-shaped iron rotor. With the teeth 

aligned to electromagnet 1, they will be 

slightly offset from right electromagnet 

(2). Frame 2: The top electromagnet (1) is 

turned off, and the right electromagnet (2) 

is energized, pulling the teeth into 

alignment with it. This results in a rotation 

of 3.6° in this example. Frame 3: The 

bottom electromagnet (3) is energized; 

another 3.6° rotation occurs. Frame 4: The 

left electromagnet (4) is energized, rotating 

again by 3.6°. When the top electromagnet 

(1) is again enabled, the rotor will have 

rotated by one tooth position; since there 

are 25 teeth, it will take 100 steps to make 
a full rotation in this example.























#define delaytime 80   //delay time in ms to control the stepper motor delaytime.
//Our tests showed that 8 is about the fastest that can yield reliable operation w/o missing steps

void setup() {
// initialize the 8 pin as an output:
pinMode(pin1, OUTPUT);
pinMode(pin2, OUTPUT); 
pinMode(pin3, OUTPUT); 
pinMode(pin4, OUTPUT);

}

void loop(){
int numberOfSteps = 48;
step_OFF();         //turning all coils off
while(numberOfSteps>0){
forward();        //going forward
numberOfSteps -- ;//counting down the number of steps

}
delay(2000);

step_OFF();         //turning all coils off
numberOfSteps = 48;
while(numberOfSteps>0){
backward();       //going backward
numberOfSteps -- ;//counting down the number of steps

}
delay(2000);

}





To prevent two 1’s at the same time, XOR circuit is added to the 
input otherwise output is shorted to ground



To generate four phase drive pattern :
-Using computer (microcontroller) 
-Use simple circuits like CMOS 4017 decade counter (or 
74194 TTL version) 
-Use CMOS 4027 dual JK flip flops. The CMOS 4070 XOR 
is used to step directional control 



Translator and driver could be in one IC. Classic stepper 
controller is Philips SAA1027 bipolar IC to drive four-
phase steppers






