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Abstract: the most electronic device conveys the 

information by Liquid Crystal Display (LCD). 
Visually Impaired people cannot use those type of 

devices. We present a design and construction of a 

Talking LCD display Clock. The design incorporates 

audio and visual function. The reproduction of human 
voice accomplished by pre-recording on speech 

module, a simple circuit of control unit makes the 

design affordable, practice, economical and user 
friendly.  
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I. INTRODUCTION 
This project is completely independent. Unlike the existing 

solution [3], it depends on extremely powerful automatic 

text recognition and processing that can process text and 
transform it into speech or an alarm. The second aim of the 

project is to develop an alarm/speech display for visually 

impaired. The application facilities the impaired persons to 

customize a reminder alarm within it by customized user 

voice recording system. For example, if a person with 

visual disability wants to set an alarm or a reminder, he will 

not able to communicate and set. Therefore it is significant 

for visually impaired to record and receive information at 

all times. Many devices are emerging to address the related 

problem of reading text in printed documents [2, 16], but 

they are not designed to tackle the challenge of finding and 
reading characters in appliance displays [1, 14, 15]. Many 

devices have been built for security alarm [9, 10, 11] and 

communication aid [12, 13] visually impaired persons. 

We designed a talking LCD display clock which is can be 

easily operated by the visually impaired people. For 

performing any operation like to know the time one has to 

press the button, to set the alarm one has to go through the 

instructions spoken by the system. For conforming any 

option mentioned in the instruction one has to just press the 

button.  The block diagram of the design is shown below:  
 

 

Fig 1.1: Block diagram of Talking LCD display Clock 
for Visually Impaired 

 

II. DESGIN OVERVIEW 

1. Flow Chart of Control in the System 

The designed system will work as the flow chart shown 

in the fig 2.1.1. The time and date for the clock is received 

from real time clock (RTC-DS1307) and then transferred to 

the LCD display. The watch dog timer occur in the design 
when more than one button is pressed before the execution 

of command of first button is completed. In the case, the 

execution of command of second button will depend upon 

the executing address of APR9600. The system will not 

execute the second command till the execution of that 

address is completed. 

 

 

 

 

Fig 2.1.1: Flowchart for operation of Taking LCD display 

clock 

2. Hardware Set Up 

As shown in fig.2.2.1 the signal of time and date is received 

from RTC (DS1307) in micro-controller PIC18F4550 and 

then bypassed to LCD which is parallel connected to the 

micro-controller. The LCD display besides its seven pin for 

display, has three more pins namely RS for reset, RW for 

read-write operation and E for enable purpose. The speech 

module APR9600 has pre-recorded human voice and one 

address free for the recording of the remainder tone. The 8 
address pins of the speech module are connected with the 8 

pins of micro- controller. The keypad connected to the 

micro-controller has only first row active buttons. 

Design and Implementation of A TALKING LCD Display 
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Fig 2.2.1: Schematics of Talking LCD display clock 

 

The first button indicated as 1 is used for the purpose of 
listening time and date, the second button indicated as 2 is 

used for setting the alarm time and the third button 

indicated as 3 is used for recording the reminder for alarm.  

 

III. MODELLING 
 

1.  RECORDED VOICE  

 The pre-recorded voice is stored at the eight memory 

locations in APR9600 speech module as shown in fig 3.1.1 
below: 

 

 
 

Fig 3.1.1: Memory location in APR9600 

 

The pre-recorded human voice can be retrieved from the 

speech module by making the addressing pin of the 
memory location high[20]. Suppose we want the sound 

stored at memory location A as shown in fig 2.C.1.1 to be 

retrieved then the pin addressing memory location A is 

made high.   

The sound from the module is not received continuously 

if we want to get from every location at the instant, as 

shown in fig 3.1.2 below: 

 

 
 

Fig 3.1.2: Delay time in operation of two consecutive 

memory locations. 

 

Although the delay time is very small but plays 

important role in case of two interrupt occur due to 

consecutive pressing of buttons before the full command of 

first interrupt is executed. 

    The storage time in the module depend upon the 

frequency we want to use as shown in equation 2.1 below 

as: 

                        𝑆𝑡𝑜𝑟𝑎𝑔𝑒 𝑡𝑖𝑚𝑒 =
𝑘

𝑓
     ........... (2.1) 

Here, „k‟ is the proportionality constant having value of 

2 𝑋 10−3   at room temperature and depends upon the 
temperature and [5, 6], „f‟ is the frequency band at which 

we want to record the voice; it is a function of frequency of 

oscillator. 
 

2.  REAL TIME CLOCK 

 RTC (DS1307) is a timer and has a life of about hundred 

years and has consumption of about 500nA [17]. RTC is 

connected with the micro-controller by its SDA and SCL 

port [7, 18]. The timing diagram of both the port is shown 

in fig 3.2.1. The synchronisation of DS1307 with the 

system is very efficient [8]. 

 

Fig 3.2.1: Timing diagram in RTC 

 

3. POWER SUPPLY UNIT 
The 5V/ 2Amp adapter is used to provide the 

constant power of 5V to the system at 133kHz 

frequency instead of regulated power supply as 

there is less power loss in the power supply unit. 

   

IV. RESULTS AND DISCUSSION 

1. Simulation Result 

By switching ON the power supply of the device the 

LCD display starts displaying the time and date on 
the screen. The simulation software used is Proteus 

Isis and the programming is done on software Mikro 

C Pro for Pic and then dumped in the micro-

controller. 
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2. Result of Implementation of Hardware 

The alarm system work properly for one alarm and 

can be incremented if desired. The condition of 

hanging of system is avoided in the design with help 
of APR9600. 

The complexity of design and programme increases 

with the increase in number of APR9600 used. 

Same technique can be used for the purpose of 

security alarm and temperature measurement can be 

included in the same manner. 

 

3. Conclusion 

The system can be used very well within a large 

group of visually impaired person. The algorithm 

can be implemented in any kind of talking display. 

Voice activating feature can make it very useful for 
paralysed persons.  
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