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ABSTRACT 

Now days the stepper motors are widely used in the field of process control, machine tools and robotics. In 

this paper controlling a stepper motor using Radio Frequency wireless module is used. This proposed system 

describes the inclusion of an embedded system. Personal Computer (PC) is used to control the direction and speed 

of the stepper motor on the transmitter side. To overcome the drawbacks of Infrared interface, the radio frequency 

interface is used in this system.  The PC signals are transmitted to receiver through Universal Serial Board (USB) 

and to serial converter by radio frequency signal as data. This data will be encoded/decoded and send it to the 

motor driver in order to perform stepper motor operations in wireless mode. 
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1. INTRODUCTION 

              In today’s modern world of science and technology most of the industries are based on the robotics and 

computer related devices. One of that methods is performing a full rotation into a number of equal steps. One of the 

examples of such method is automatic bottle filling system. Stepper motors cannot perform in continuous motion. 

It operates in equal steps. These steps are vary from 16 steps/ revolution to 1000+ steps/revolutions (Huiping 

Huang, 2010). This paper tells about how the stepper motor can be operated without wire by giving command from 

one place. In this paper Radio Frequency modules are used to control the system using wireless mode from a 

remote place. The hardware is designed with transmitting and receiving capacities. In order to program this 

hardware a visual basic and embedded C languages are used (Shang He, 2010). The USB to serial converter is used 

to control the speed and the direction of the stepper motor. The encoded PC signals are transmitted from the RF 

transmitter and decoded signals are received by the RF receiver to get the original command. The stepper motor 

can perform according to the given command (Shuchao Ma, 2009).This paper explains the simulation done in 

proteus professional software and hardware consist of transmitter which has RS232 and radio frequency antenna 

regulator and receiver consist of two parts; one for switching and another for driving the stepper motor. In this 

paper a unipolar stepper motor centre tap is used on each of the two windings. This centre taps of these windings 

are wired to the positive supply. Whereas, to reverse the direction of the field provided by that winding, the two 

ends of each winding should be grounded. The motor is moving 30 degrees per step. This paper advances the 

technique of stepper motor operations in wireless system (Shuixiang Li, 2010). 

2. PROPOSED WORK 

This wireless stepper motor will play a vital role. Block diagram of transmitter and receiver as shown in a 

figure.1 below: 

 
Figure.1. Block diagram of transmitter and receiver 

The block diagram shows that the full system is controlled by the computer end. The user will send 

command from the computer end using Microsoft Visual Basic software. The data and command are transmitted to 

the receiver. The encoded commands from the computer transmits the data to transmitter and given to the wireless 

transmitter, which will transmit this data using the antenna. At the receiving end the data will be received by the 

receiver and decoder where it is decoded the data. A motor controller is used to generate the control signal for the 

stepper motor driver. In this proposed system the sequences are used to identify the speed of the stepper motor 

which can move both in forward and reverse directions. 

Circuit diagram of proposed system: Circuit diagram of transmitter is shown in figure.2. It consist of HT12E 

encoder integrated circuit of 212 series of encoders. Generally it is used mainly in interfacing RF and infrared 

circuits. The chosen pair of encoder and decoder have same number of addresses and data format. 
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Figure.2. Circuit Diagram of transmitter 

They are paired with 212 series of encoders toe use in remote control system applications. Generally it is 

used mainly in interfacing RF and infrared circuits. The chosen pair of encoder and decoder have same number of 

addresses and data format. 

HT12E converts the parallel inputs to serial output. It encodes the 12 bit parallel data into serial data which 

transmits through the Radio Frequency transmitter. These 12 bits are divided into 8address bits and 4 data bits. 

HT12E has a pin called Transmission Enable (TE) used to check the transmission cycle repeated as long as TE is 

kept low and TE returns to high if the encoder output concludes its final cycle and then ends.  According to the pin 

diagram of HT12E is connected to radio frequency in which is the frequency of 433MHz. 

In receiver side it consist of HT12D decoder integrated circuit that belongs to 212 series of decoders are 

mainly used for remote control system. Circuit diagram for receiver is shown in figure 3 below. 

 
Figure.3. Circuit diagram of Receiver 

The HT12D converts the serial input into parallel outputs. It decodes the serial addresses and data received 

by Radio Frequency receiver and converted to parallel data. HT12D is capable of decoding 12 bits of which 8are 

address bits and 4 are data bits. And it also consist of AT89C205. It is the family of 8051 microcontroller mainly 

used to control the system. There are 4 ports available in microcontroller. Pin diagram of 8051microcontroller is 

shown in figure.4. 

 
Figure.4. Pin diagram of 8051 microcontroller 

The another part present in receiver is ULN2003 it is a monolithic high voltage and high current 

Darlington transistor arrays. It consists of seven open collector Darlington pairs with common emitters. A 

Darlington pair is an arrangement of two bipolar transistors. In circuit diagram of receiver that first left pins are 

connected to the stepper motor driver input the right side pins are connected too unipolar stepper motor. 

The 9th pin is a common pin in ULN2003. At last we connected unipolar stepper motor these motor will 

move 30 degrees per step.  

Software codings of visual basic: 

If Shape1.FillColor <>vbGreen Then 

Shape1.FillColor = vbGreen 

MSComm1.Output = Chr(40)     'On 
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a = Chr(40) 

Else 

Shape1.FillColor = vbRed 

MSComm1.Output = Chr(30)   'Off 

a = Chr(30) 

End Sub 

Private Sub Command2_Click() 

If Shape2.FillColor <>vbGreen Then 

Shape2.FillColor = vbGreen 

MSComm1.Output = Chr(41)     'On 

a = Chr(41) 

Else 

Shape2.FillColor = vbRed 

MSComm1.Output = Chr(31)   'Off 

a = Chr(31) 

End Sub 

Private Sub Command3_Click() 

If Shape3.FillColor <>vbGreen Then 

Shape3.FillColor = vbGreen 

MSComm1.Output = Chr(42)     'On 

a = Chr(42) 

Else 

Shape3.FillColor = vbRed 

MSComm1.Output = Chr(32)   'Off 

a = Chr(32) 

End Sub 

Private Sub Command4_Click() 

If Shape4.FillColor <>vbGreen Then 

Shape4.FillColor = vbGreen 

MSComm1.Output = Chr(43)     'On 

a = Chr(43) 

Else 

Shape4.FillColor = vbRed 

MSComm1.Output = Chr(33)   'Off 

a = Chr(33) 

End Sub 

This coding shows the transmitter operation command when connected to USB to serial converter. Figure 5 and 6 

is shown when its in ON and OFF position. 

  
Figure.5. when it is ON position it shows green Figure.6. when it is OFF it shows red 

Embedded C Program For Stepper Motor Control: 

#include<reg51.h> 

//Switch for Directions 

sbit forward = P1^1 ; 

sbit reverse = P1^2 ; 

sbitfforward = P1^3 ; 

sbitrreverse = P1^4 ; 

void delay(); 

void delay1(); 

/* 

Start of Program 

*/ 
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void main() 

{ 

// Port2 

P2 = 0; 

//Forward Switch Pressed 

if ( !forward ){ 

//Give the Sequence for Forward Movement - 8,4,2,1 

/* 

1000 

0100  

0010 

0001 

*/ 

P2 = 0x88; 

delay(); 

P2 = 0x44; 

delay(); 

P2 = 0x22; 

delay(); 

P2 = 0x11; 

delay(); 

} 

//Reverse Switch Pressed 

else if ( !reverse ) 

{ 

//Give the sequence for Reverse Movement - 1,2,4,8 

/* 

0001 

0010 

0100 

1000     

*/ 

P2 = 0x11; 

delay(); 

P2 = 0x22; 

delay(); 

P2 = 0x44; 

delay(); 

P2 = 0x88; 

delay(); 

} 

else if ( !fforward) 

{ 

//Give the sequence for forward Movement – 8,4,2,1 

/* 

1000 

0100 

0010 

0001     

*/ 

P2 = 0x88; 

delay1(); 

P2 = 0x44; 

delay1(); 

P2 = 0x21; 

delay1(); 

P2 = 0x11; 

delay1(); 
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} 

else if ( !rreverse ) 

{ 

 //Give the sequence for Reverse Movement - 1,2,4,8 

/* 

0001 

0010 

0100 

1000     

*/ 

P2 = 0x11; 

delay1(); 

P2 = 0x22; 

delay1(); 

P2 = 0x44; 

delay1(); 

P2 = 0x88; 

delay1(); 

} 

} 

//Motor Stopped , so clear P2 

P2 = 0; 

} 

}  

void delay() 

{ 

//Initialize Local variables 

inti , j; 

 for(i=0;i<1000;i++) 

{ 

//For Every value of 'i', 'j' increments from 0 -> 1000 

for(j=0;j<1000;j++);  

} 

} 

void delay1() 

{ 

//Initialize Local variables 

inti , j; 

for(i=0;i<1000;i++) 

{ 

//For Every value of 'i', 'j' increments from 0 -> 1000 

for(j=0;j<1500;j++);  

} 

} 

The above coding for microcontroller to operate the stepper motor. There are forward, reverse, forward slow and 

reverse slowly when we give the sequence of data it operate in the hardware system. For forward slow and reverse 

slowly we are producing delay when delay is increasing the speed will reduce. 

3. SIMULATION RESULTS 

  
Figure.7. Proteus software simulation without run time Figure.8. Simulation with run time 
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The simulation consists of 4 switches connected from the transmitter side for receiver the stepper motor 

driver will operate according to the command. The Proteus simulation without runtime is shown in fig. 7 and with 

run time is given in fig.8. 

  
Figure.9. Forward direction of stepper motor Figure.10. Reverse direction of stepper motor 

When first switch in ON, it rotates in forward direction and depicted in fig.9. 

When second switch is ON The stepper motor will operate in reverse direction as given in fig.10. 

  
Figure.11. Forward slow direction of stepper motor Figure.12. Reverse slow direction of stepper motor 

When switch 3 is ON The stepper motor will run in forward slow direction. 

When switch 4 is ON, the stepper motor will run in reverse slow direction. Fig.12 gives the circuit for 

reverse direction with slow speed of stepper motor. 

Hardware Results: The fig.13, shows the hardware of transmitter side without working.  

  
Figure.13. Hardware of transmitter side Figure.14. Hardware of transmitter side  

with working componets 

The transmitter is connected to computer through USB as shown in fig.14 to serial converter and the 

receiver is kept long from the transmitter by giving command in the computer the stepper motor kept apart will 

operate. 

  
Figure.15. Hardware of receiver side Figure.16. Hardware of receiver side in working 

The fig.15 and fig. 16 gives the receiver side of the stepper motor operation. 

This receiver side of the stepper motor operation consist of two parts; they are switching and driving the 

stepper motor when battery voltage is applied. The Light Emitting Diode present in the circuit should ON from the 
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transmitter side and the receiver for switching the stepper motor through Radio Frequency signal of 433MHz. Then 

it goes to another part for driving the stepper motor operation. The crystal oscillator present in the circuit is 

11.0592MHz that is 12 micro second the stepper motor will operate. By giving command in the computer the 

stepper motor will operate according to the command. Up to 10 meters the stepper motor wireless controller can 

operate.  

4. CONCLUSION 

The computer based stepper motor wireless controller has advance applications that can operate the system from 

remote areas also according to radio frequency signal strength the stepper motor can operate as long as the distance 

with wireless mode. The stepper motor will not get damage because it is controlled by self and it will not operate 

apart from the command by long distance. 
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