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ABSTRACT 
 

In the upcoming new era, the need for improvement in technology and upgrades of existing devices has more priority. With 

such idea of upgrading the home automation system we have designed this model. In this model we used six sensors that is, 

temperature sensor (LM35), PIR motion sensor, smoke detection, water level sensor, garage sensor etc. For different purposes 

which ultimately leads to two major visions that is, (a) security (b) Comfort. In this model we have developed has highly 

improvements in both visions, like PIR motion sensor detects unusual intrusion in the home which helps to provide security. 

Here we used software tools Xilinx 14.4 to develop simulation results for each sensor. RTL schematic diagram is used to 

represent the pin level diagram. Therefore, to implant more features in home automation system and with high performance at 

low cost is our ultimate goal. 

 

Keywords⸻ Intrusion detection, Temperature and smoke detection, Xilinx, RTL schematic  

1. INTRODUCTION  
ASIC: Application Specific Integrated circuit. The smart homes have more demand in this modern world. Everything is getting 

automated, so to make such automation system we need microcontrollers. These microcontrollers are chips which performs whole 

operation which is programmed and installed in its memory. It takes decision and executive necessary action which has been pre-

installed. Thus, we have designed a Microcontroller at ASIC level to execute the operation of Home automation system. 

  

The Home automation system has two major requirements i.e. security and comfort. Human beings need both security and 

comfort in their lives, so developing technology for the human need is more popular and rapid growth in the business. The future 

gadgets powered to make life in home very comfortable and pleasant. Thus, we encourage this technology and bring it to everyone 

at low cost is our moto. 

 

2. PROPOSED SYSTEM 
The objective of the proposed system is to design microcontroller in Xilinx software which offers a low- cost solution for a home 

automation system that overcomes the drawbacks of present device's. The required tools and process of execution of sensors are 

mentioned below, there are assumptions made based on functioning of sensors while developing code.  

 

2.1 Software Tools Used 

(a) Xilinx 14.4  

(b) ISE Simulator 

 

2.2 Functional Block Diagram 

The figure below shoes the function of the proposed system.  
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2.3 Sensors Used 

The following six sensors are used to develop the Verilog code, using the input/output of sensors Verilog code is written. 

 

 
Fig. 1: Temperature sensor (LM35) 

 

 
Fig. 2: Smoke detector 

 

 
Fig. 3: PIR Motion sensor 

 

 
Fig. 4: Water level sensor        

 
Fig. 5: Light Dependent sensor     

 
Fig. 6: Garage sensor 

 

 
Fig. 7: RTL Schematic Pin Diagram 

file:///C:/omak/Downloads/www.IJARIIT.com


Nawaz Syed Muqtar et al.; International Journal of Advance Research, Ideas and Innovations in Technology 

© 2020, www.IJARIIT.com All Rights Reserved                                                                                              Page |658 

3. SIMULATION RESULTS  
(1) No detection by sensor: 

 
 

(2) All sensors are active: 

 
 

(3) PIR sensor (Motion)is active 

 
 

(4) Smoke sensor (fire) is active 
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(5) LDR sensor (Light)is active 

 
 

(7) LDR sensor (Window) is active 

 
 

(8) LDR sensor (Garage) is active 

 

 
 

(9) Temperature sensor is active 
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4. CONCLUSION  
In our project we have used sensors i.e., LDR, PIR sensor and LM35.LDR controls the lighting of the compound. IR sensors 

operate the opening of garage door. It is also responsible for monitoring the interior lighting and fan regulation. Temperature 

senor (LM35) manages the temperature control of the air condition. There have been many assumptions all through, but efforts 

have been put in to make it as practical as possible. This is a low cost and effective device. This method is very easy to adapt and 

implement and can easily be embedded to another device. 

 

We used Verilog HDL to implement the code part has really helped since it not only combines the hardware and software part, it 

also provides informative graphs and waveforms which are helpful in understanding the real concept of the project. Xilinx also 

has proved to be the most robust and learnable tool for simulation and a great integrated development environment. 
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