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Abstract: This paper presents The LCD interfacing 

messaging system using the 89C51 microcontroller is 

a simple and effective method for displaying 

alphanumeric information in embedded applications. 

In this system, a 16×2 LCD is interfaced with the 

89C51 through an 8-bit or 4-bit communication mode 

to display messages such as status information, 

warnings, or user-defined text. The microcontroller 

sends commands and data to the LCD by controlling 

pins such as RS, RW, and EN along with the data 

lines. The system is programmed in embedded C to 

initialize the LCD, clear the display, and print the 

required message. This messaging system can be 

integrated into various applications like digital 

meters, security devices, automation systems, and 

user-interactive electronics. It provides a low-cost 

and reliable method for real-time message display. 

The project demonstrates the fundamental principles 

of microcontroller-based communication, peripheral 

interfacing, and embedded programming for 

practical engineering applications. 
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I.INTRODUCTION 

The LCD Interfacing Messaging System using the 

89C51 microcontroller is designed to display 

alphanumeric messages in real time for various 

embedded applications. The 89C51, a widely used 8-bit 

microcontroller, provides an efficient platform for 

controlling peripheral devices such as LCD modules. A 

16×2 LCD is commonly used due to its simplicity, low 

cost, and ability to display characters clearly. By sending 

appropriate commands and data through control and data 

pins, the microcontroller can display user-defined 

messages on the screen. This system forms the basis of 

many practical applications including digital meters, 

notice boards, home automation interfaces, and 

industrial monitoring units. With the help of embedded 

C programming, the LCD can be initialized, cleared, and 

updated with any message as required. This project 

introduces the fundamental concepts of microcontroller–

LCD interfacing, enabling students to understand 

hardware communication and embedded programming 

techniques 

II. METHODOLOGY 

The methodology of the LCD Interfacing Messaging 

System using the 89C51 microcontroller involves both 

hardware setup and software development. First, the 

16×2 LCD is connected to the 89C51 using data lines 

(D0–D7) and control lines (RS, RW, EN). A 

potentiometer is used to adjust display contrast, while the 

RW pin is grounded for write-only operation. After 

hardware connections, the microcontroller is 

programmed using embedded C. The program initializes 

the LCD by sending a series of commands such as 

function set, display on, clear display, and entry mode 

set. Following initialization, data values corresponding 

to the desired message are sent to the LCD. Delay 

routines ensure proper timing between commands and 

data transmission. The system is tested by observing the 

displayed output and verifying message accuracy. This 

methodology ensures stable communication between the 

89C51 and LCD, enabling reliable real-time message 

display. 

III. Literature Review 

The methodology of the LCD Interfacing Messaging 

System using the 89C51 microcontroller involves both 

hardware setup and software development. First, the 

16×2 LCD is connected to the 89C51 using data lines 

(D0–D7) and control lines (RS, RW, EN). A 

potentiometer is used to adjust display contrast, while the 

RW pin is grounded for write-only operation. After 

hardware connections, the microcontroller is 

programmed using embedded C. The program initializes 

the LCD by sending a series of commands such as 

function set, display on, clear display, and entry mode 

set. Following initialization, data values corresponding 

to the desired message are sent to the LCD. Delay 

routines ensure proper timing between commands and 
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data transmission. The system is tested by observing the 

displayed output and verifying message accuracy. This 

methodology ensures stable communication between the 

89C51 and LCD, enabling reliable real-time message 

display. The methodology of the LCD Interfacing 

Messaging System using the 89C51 microcontroller 

involves both hardware setup and software development. 

First, the 16×2 LCD is connected to the 89C51 using data 

lines (D0–D7) and control lines (RS, RW, EN). A 

potentiometer is used to adjust display contrast, while the 

RW pin is grounded for write-only operation. After 

hardware connections, the microcontroller is 

programmed using embedded C  

 IV. System Architecture 

A. Circuit diagram 

 

B System components 

89C51 Microcontroller 

Acts as the central processing unit that controls the 

LCD and executes the program instruction 

16×2 LCD Display 

Used to display alphanumeric characters; supports 

commands and data through its control and data pins. 

Power Supply (5V DC) 

Provides regulated voltage to the microcontroller and 

LCD for stable operation. 

Control Pins (RS, RW, EN) 

Enable communication between the microcontroller and 

the LCD by selecting command/data and triggering 

operations. 

Programming Device / Software (Keil µVision, 

Programmer) 

Used to write, compile, and flash the embedded C 

program into the 89C51 microcontroller. 

• C.  Hardware Components 

 

 

 

 

 

Component Description 

89C51 

Microcontroller 

The main controller that 

processes instructions and 

sends commands/data to the 

LCD. 

16×2 LCD Display 

A character display module 

used to show messages such as 

text or symbols. 

Power Supply (5V 

DC) 

Provides stable operating 

voltage to the microcontroller 

and LCD circuit.. 

Potentiometer 

(10kΩ) 

Adjusts LCD contrast for clear 

and readable display output. 

EN (Enable) Pin 

 Triggers the LCD to read the 

command or data on the input 

lines. 

Data Lines (D0–D7 

or D4–D7) 

Used for transferring 8-bit or 

4-bit data between the 

microcontroller and LCD. 

Crystal Oscillator 

(11.0592 MHz) 

Provides clock frequency 

required for accurate timing 

and operation of the 89C51. 

RS Pin 

Selects whether LCD receives a 

command (0) or data/character 

(1). 
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D. Circuit Design 

he circuit connects the 89C51 microcontroller to a 16×2 

LCD using data lines and control pins RS and EN, with 

RW grounded. A 5V supply powers the system, while a 

10kΩ potentiometer adjusts LCD contrast. A crystal 

oscillator provides clock timing, ensuring stable 

communication and message display. 

E. Software Flow 

1. Initialize the microcontroller ports 

and LCD settings. 

2. Send necessary LCD commands such 

as clear display and cursor setup. 

3.  Load and send the message characters 

to the LCD. 

4. Continuously display or update the 

message as required. 

.F. IMPLEMENTATION AND SECURITY 

ENHANCEMENTS 

• Implementation 

 

The implementation of the LCD messaging system using 

the 89C51 microcontroller involves both hardware 

construction and software programming. The hardware 

is assembled by interfacing the 16×2 LCD with the 

89C51 through data lines and control pins such as RS and 

EN, while RW is grounded for write-only operation. A 

regulated 5V supply powers the circuit, and a 

potentiometer is used to set the LCD contrast. After 

completing the wiring, the system is programmed in 

Embedded C. The program initializes the LCD, sends 

required commands, and displays the desired message by 

transmitting characters sequentially. Delay routines 

ensure proper timing between command and data 

operations. Once uploaded to the microcontroller, the 

system runs autonomously, showing the message on the 

LCD. This implementation demonstrates reliable 

communication between the microcontroller and the 

display module.G. Cost Efficiency 

V. Working Principle 

The 89C51 microcontroller controls the 16×2 LCD by 

sending commands and data through dedicated control 

and data pins. When RS selects command or data mode 

and EN is triggered, the LCD reads the incoming 

information 

• . Command instructions configure the 

display, while data bytes represent characters. 

The microcontroller sends characters 

sequentially, which the LCD stores and shows 

on its screen. 

• If A potentiometer adjusts the display 

contrast, and timing delays ensure accurate 

communication. This process enables the LCD 

to display real-time messages based on the 

microcontroller’s programmed instructions. 

• VI. Circuit Description 

                         CIRCUIT DESCRIPTION                

 The Arduino is connected to the MFRC522 RFID 

module using SPI lines:    

 SDA to D10, SCK to D13, MOSI to D11, MISO to D12, 

and RST to D9.        

 These connections enable high-speed communication 

for reading RFID     

 tags. A servo motor is connected to pin D6 to control 

mechanical        

 movement such as unlocking. A buzzer on D7 provides 

audio alerts,       

 while Red and Green LEDs on D4 and D5 indicate 

access status. The       

 entire circuit is powered using the Arduino’s 5V and 

GND supply. All   

 components share a common ground to ensure stable 

and reliable          

 operation.                                                             | 

VII. Software Implementation 

The system is programmed using the KEILsoftware 

with the IC 8051 mictrocontroller of 40pins 

Start 

#include<regx51.h>   

#include<lcd.h>   

#define sw1 P1_0 

#define sw2 P1_1 

#define sw3 P1_2 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                         Volume: 09 Issue: 12 | Dec - 2025                               SJIF Rating: 8.586                                       ISSN: 2582-3930                                                                                                        

 

© 2025, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM54845                                               |        Page 4 
 

void main()  

{  

lcd_clear(); 

 lcd_set_cursor(1,2);  

 lcd_string("KNOWLEDGE IS ");  

 lcd_set_cursor(2,4);  

 lcd_string(" POWER");  

 delay(5000);    

}  

 

Libraries Used: 

• <reg51.h> 

• <string.h> 

• <stdio.h> 

 

VIII. Results and Discussion 

The LCD Based Messaging System using 8051 

Microcontroller was successfully designed, 

implemented, and tested. The system operated smoothly 

with a 9V DC power supply regulated to 5V, ensuring 

stable performance of all components. When different 

push-button switches were pressed, the corresponding 

predefined messages were correctly displayed on the 

16x2 LCD module. The LCD showed clear and readable 

text output, confirming proper communication and data 

transfer between the 8051 microcontroller and the LCD 

display. 

 

Advantages: 

• Simple and cost-effective 

implementation. 

• Clear and Readable Disply. 

• High Reliability 

• Customizable and Expandable 

• Instant Message Display 

• Useful in Multiple Applications 

Limitations: 

• The 16×2 LCD can display only limited 

characters at a time. 

• The 89C51 microcontroller has limited 

memory and processing speed. 

• The system cannot show graphics or 

complex fonts 

• No wireless or advanced 

communication support unless extra modules 

are added.. 

IX. Future Scope 

Future versions of the system can incorporate: 

• Integration of wireless communication 

• Upgrading to advanced displays like 

OLED or TFT 

• Using a more powerful microcontroller 

• Adding IoT capabilities 

X. Conclusion 

The proposed RFID-based door lock system using 

Arduino offers a robust, low-cost, and scalable security 

solution for smart homes and offices. The combination 

of RFID and microcontroller-based control provides 

efficient, contactless, and flexible access management. 

With future enhancements like encryption and IoT 

connectivity, the system can evolve into a 

comprehensive smart security framework. 
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