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Abstract: 

A deaf alarm system is basically senses the sounds and gives the corresponding alert to the user. This system senses the door 

bell, mobile ring and gives the vibrations and the LED indications on the user’s receiver belt. It also senses the landline or th 

mobile bell and vibrations will be produced on the user belt for their events as occurs. Also one more application is that the 

system senses the motion outside the window or the compound wall of the house. This an be taking place through the sense of 

motion detection. Every sensor will have a transmitter and a user having a receiver for getting an alert for the alarm which is 

described as above. Also, the RF transmitter and receiver are provided. This system covers an entire area around the house 

with the approximate distance of 200 feets. Within this range the effective transmitter and the receiver can be taking place. IC-

89C2051 which is used in this project has various features described as given below such as low voltage, high performance, 

CMOS 8 bit microcomputer with a 2Kb of flash programmable and erasable read only memory. The device is manufactured by 

using Atmel high density non-volatile memory technology and is compatible with the industry standard MCS instruction set. 

This versatile 8-bit CPE with flash provides a highly flexible and cost effective solution for many embedded control 

applications. 
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1 .INTRODUCTION:  

The people those who are deaf or who are having problems with hearing face many difficulties in their day-to-day life. The 

communication involves free exchange of ideas, the receipt of such ideas, and reaching a mutual understanding about these 

ideas. This cannot be done when the parties communicate through different media. The telephonic communication relies on the 

ability to speak and hear. For those who cannot hear, the external world is foreign, obstructive and potentially dangerous. This 

is especially true in the case of audible alarm. A deaf alarm system is a system which basically senses the sounds and gives the 

corresponding alert to the user. This system senses the door bell, mobile ring and gives the vibrations and LED indications on 

the user’s receiver belt. It also senses the landline or mobile bell and vibrations will be produced on the user’s belt for their 

events as occurs. Also one more application is that the system will also sense the motion outside the window or the compound 

wall of the house. This can be taking place through the sense of motion detection. Every sensor will have a transmitter and a 

user having a receiver for getting an alert for a particular event. This system is basically a microcontroller IC 89C2051 which 

is used for the purpose as above. Also the RF transmitter and receiver are also provided. This system covers an entire area 

around the house with an approximate distance of 200 fits. Within this range, the effective transmitter and the receiver are 

provided. The IC 89C2051 which was used in this project has various features which are described as below: 

Low voltage, high performance CMOS 8-bit microcomputer with a 2Kb of flash programmable and erasable read only 

memory. The device is manufactured by using Atmel high density non-volatile memory technology and is compatible with the 

industry standard MCS-51 instruction set. This versatile 8-bit CPU with flash provides a highly flexible and cost effective 

solution for many embedded control applications. 

1.1. NEED OF DEAF ALARM SYSTEM: 

The deaf people face some challenges that the hearing world does not and may find it difficult to understand. The day to day 

task that hearing people take for granted can be more difficult for a deaf person also when they are alone at home it becomes 

difficult for them to hear the sound around them like the door bell and the mobile phone. In order to overcome these 

difficulties, a deaf alarm system can be used to help the deaf person in order to recognize the sound around them so this system 

is very much beneficial for the deaf person in many circumstances. 
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2. DEAF ALARM SYSTEM 

A deaf alarm system basically senses the sounds and gives the corresponding alert to the user. This system senses the door bell 

and gives a vibration and the LED indications on the user’s receiver belt. It also senses the landline or the mobile bell and 

vibrations will be produced on the user’s belt for three events as occurs. Also one more application is there which senses the 

motion outside the window or compound wall of the house, this can be taking place through these motion detection. Every 

sensor will have a transmitter and a user having a receiver for getting an alert on the particular events. This system is basically 

a microcontroller IC 89C2051 and it is used for the purpose as stated above. Also the RF transmitter and the receiver are also 

provided. This system covers an entire area around the house with the approximate distance of 200 feets. Within this range the 

effective transmitter and the receiver can take place. A Deaf Alarm System mainly consists of two main blocks which are 

given as below: 

1) Transmitter Block 

2) Receiver Block 

 

Figure 1 Block Diagram of our Proposed Deaf Alarm System 

MOTION DETECTOR: 

It consists of a set of ultrasonic receiver and transmitter which operates at the same frequency. When something moves in the 

area covered by the circuit the fine balance of the circuit is disturbed and the alarm is triggered. The circuit is very sensitive 

and can be adjusted to reset itself automatically or to stay triggered till it is reset manually after an alarm. As it has already 

been stated that the circuit consists of an ultrasonic transmitter and a receiver both of which work at the same frequency. They 

use ultrasonic piezoelectric transducers as the output and the input devices respectively and their frequency of operation is 

determined by the particular devices in use. The transmitter is built around two NAND gates of the four which are found in IC3 

which are used here wired as the inverters and in the particular circuit they form a multivibrator whose output drives the 

transducer. The trimmer P2 adjusts the output frequency of the transmitter and for greater efficiency it should be made the 

same as the frequency of the resonance of the transducers in use. The receiver similarly uses a transducer in order to receive 

the signals that are reflected back to it, the output of which is amplified by the transistor TR3 and IC1 which is a 741 opamp. 

The output of IC1 is taken to the non inverting input of IC2 the amplification factor of which is adjusted by means of P1. The 
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circuit is adjusted in such a way so as to stay in balance as long as the same output frequency of the transmitter. If there is 

some movement in the area which is covered by the ultrasonic emission then the signal that is reflected back to the receiver 

becomes distorted and the Schmitt trigger which is built around the remaining two gates in IC 3 is triggered. This drives the 

output transistors TR 1 and TR 2which in turn give a signal to the alarm system or if there is a relay connected to the circuit in 

series with the collector of TR 1, it becomes activated. The circuit works from 9 Volts to 12 Volts DC and can be used with 

batteries or a power supply. 

Components and Specifications: 

Microcontroller (89C2051): 

One of the most important component which is used in the deaf alarm system is the microcontroller. It is the heart of this 

device. The microcontroller which is used here is AT89C2051, which is a 20 pin IC. The pin description and specification of 

the microcontroller is as follows: 

 

Figure 2 Pin Diagram of 89C2051 

Features: 

[1] It is compatible with MCS-51
TM

 products. 

[2] 2Kbytes of reprogrammable flash memory. 

[3] 2.7 Volts to 6 Volts operating range. 

[4] Fully static operation: 0Hz to 24 MHz 

[5] Two-Level program memory lock. 

[6] 128 × 8-bit internal RAM. 

[7] 15 programmable I/O lines. 

[8] Two 16-bit timer/counters 

[9] Six Interrupt Sources. 

[10] Programmable Serial UART Channel. 

[11] Direct LED Drive Outputs. 

[12] On-Chip Analog Comparator 

[13] Low Power Idle and Power Down Modes 

Pin Description: 

[1] +Vcc: 
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Supply Voltage 

[2] GND: 

Ground 

 

 

[3] Port 1: 

Port 1 is an 8-bit bidirectional I/O port. Port pin P1.2 to P1.7 provide internal pull-ups. P1.0 and P1.1 require external pull-ups. 

P1.0 and P1.1 also serve as the positive input (AIN0) and the negative input (AIN1), respectively of the on-chip precision 

analog comparator. The Port 1 output buffers can sink 20 mA and can drive LED displays directly When 1’s are written to Port 

1 pins, they can be used as the inputs. When the pins P1.2 to P1.7 are used as the inputs and are externally pulled low, they will 

source current (IIL) because of the internal pull-ups. Port 1 also receives the code data during flash programming and 

verification. 

 [4] Port 3: 

Port 3 pins P3.0 to P3.5, P3.7 are seven bidirectional I/O pins with internal pull-ups. P3.6 is hardwired as an input to the output 

of the on-chip comparator and is not accessible as a general purpose I/O pin. The Port 3 output buffers can sink 20 mA. When 

1’s are written to Port 3 pins they are pulled high by the internal pull-ups and can be used as the inputs. As inputs, Port 3 pins 

that are externally being pulled low will source current (IIL) because of the pull-ups. Port 3 also serves the functions of various 

special features of the AT89C2051 as listed below: Port 3 also receives some control signals for flash programming and 

verification. 

 [5] RST: 

Reset input. All I/O pins are rest to 1’s as soon as the RST goes high. By holding the RST pin high for two machine cycles 

while the oscillator is running resets the device. Each machine cycle takes 12 oscillator or clock cycles. 

[6] XTAL1: 

The input to the inverting oscillator amplifier and the input to the internal clock operating circuit. 

[7] XTAL2: 

The XTAL 2 is the output from the inverting oscillator amplifier. The oscillator characteristics XTAL 1 and XTAL 2 are the 

input and the output, respectively of an inverting amplifier which can be configured for use as an on-chip oscillator, as shown 

in Figure 1. Either a quartz crystal or ceramic resonator may be used. To drive the device from an external clock source, XTAL 

2 should be left unconnected while XTAL 1 is driven as shown in Figure 2. There are no requirements on the duty cycle of the 

external clock signal, since the input to the internal clocking circuitry is through a divide-by-two flip flop, but minimum and 

maximum voltage high and low time specifications must be observed. 

Working of Transmitter: 

The transmitter gets the signal from door bell switch, landline or mobile alert or the alert from the motion detector for every 

event or alert the sensors are placed, the sensed signal is then given to the microcontroller 89C52 and then transmitted. The 

transmitter is used as an ASK transmitter module ST-TX01-ASK saw type which is having a frequency range of 315/434 

MHz. The ST-TX01-ASK is an ASK hybrid transmitter module. It is designed by sawtooth resonator with an effective low 

cost small size and simple to use design. 

Specifications: 

[1] Frequency Range                                                                                    315/433.92 MHz 

[2] Supply Voltage                                                                                       3 Volts to 12 Volts  

[3] Operating Power                                                                                     4 dbm to 16 dbm 

[4] Circuit Shape                                                                                           Sawtooth Waveform 
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Figure 3 Pin Diagram of Transmitter 

The pin diagram is shown in the figure below. There are 4 pins in the pin diagram in which the +Vcc supply of 5 Volts is 

applied. The data rate is about 1 KBps and the temperature range varies from – 20 degree Celsius to + 80 degree Celsius. The 

antenna is at the first pin which is having a proper length to transmit the signals with the application of the data signal. 

Receiver: 

The ST-RX02-ASK is an hybrid receiver module. An effective low cost solution by using at the frequency of 315/433 MHz 

Specifications: 

[1] Circuit Shape                                                                                     L/C 

[2] Receiver Frequency                                                                          315/433.92 MHz 

[3] Typical Sensitivity                                                                            105 dbm 

[4] Supply Current                                                                                  3.5 mA 

[5] IF Frequency                                                                                     1 MHz 

Features: 

[1] Low power consumption 

[2] Easy for application 

[3] Operating Temperature Range varies from – 20 degree Celsius to + 70 degree Celsius 

[4] Operating Voltage is + 5 Volts 

[5] Frequency is 315/434 MHz 

[6] Length of Antenna is 23 cm for 315 MHz, 17 cm for 434 MHz 

 

Figure 4 Pin Diagram of Receiver 
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WORKING OF PROPOSED SYSTEM:  

TRANSMITTER BLOCK:  

From the block diagram it is seen that the three inputs are given to port P1 of the microcontroller 89C2051 in which port P1.0 

which is dedicated for the door bell, port P1.1 which is dedicated for landline and port P1.2 which is dedicated for motion 

detector which can detect up to 6 meters. When a particular input comes microcontroller will send a particular as the key 

character through TXD pin of microcontroller e.g. if the door bell is pressed then P1.0 switches to +5Volts and microcontroller 

will send the character A through TXD pin i.e. port and it will be sensed by the deaf people e.g. when the character A is 

received by the RF receiver first it is amplified to a certain voltage level and it is given to the RXD pin of the microcontroller 

and the microcontroller will glow theLED1 and the vibrator will be turned on which can be sensed by the deaf people. 

Similarly when the character B or character C which is received by the RF receiver then the corresponding LED2 and the 

LED3 will glow and the vibrator will turn on P3.1 output of the microcontroller TXD is connected to the RF modulator, the RF 

transmitter modulates the output data at P3.1 by 433 MHz and transmits the data up to 200 meters through the antenna to the 

RF receiver. Similarly for the inputs landline as well as the motion detector we can explain the working i.e. when the telephone 

is running then the P1.1 switches to +5Volts and the microcontroller will send the character B through TXD pin and the output 

data at P3.1 by 433 MHz and transmits the data to the RF receiver. When the motion detector is pressed then P1.2 switches to 

+5Volts and the microcontroller will send the character C through TXD pin and the output of microcontroller TXD is 

connected to the RF transmitter which modulates the output data at P3.1 by 433 MHz and transmits the data to the RF receiver. 

RECEIVER BLOCK: 

When a particular input is received by the RF receiver then it is first amplified to a certain voltage level with the help of a 

CMOS buffer then it is given to a RXD pin of microcontroller i.e. P3.0 and once the input is given to the microcontroller then 

the microcontroller glows the respective LED’s corresponding to the input and the vibrator will turn on. 

ADVANTAGES AND DISADVANTAGES: 

ADVANTAGES: 

1) Efficient system for the deaf. 

2) Sufficient range is provided which covers the entire area of the house. 

3) Household security. 

4) Separate alert for each event. 

5) Antenna size is small, just 23 cm for 315 MHz and 17 cm for 434 MHz frequency. 

6) Portable system with compact size of TX and RX. 

7) Low power requirements. 

DISADVANTAGES:  

1) High sensitivity of motion detector may lead to faulty results. 

2) Detection of noise signal within RF range may lead to faulty results.  
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