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Abstract— Now days, we all can see that elevator is used at 

many places like commercial buildings, shopping malls, 

hospitals, collages, residential buildings etc. Generally 

elevator is designed to ferry people or luggage to travel from 

point A to point B vertically. In this project we made three 

floor elevator model. We use 89S51 microcontroller as main 

control unit, which control the operation of the whole 

circuit. For the movement of elevator we are using 12V D.C. 

motor which is interface with 89S51.  At every floor we put 

H21A1 (optical interrupter switch) sensor which sense the 

position of elevator and seven segment display indicate that 

right now the elevator is at which floor. Here an idea of 

elevator model working principle is presented, which is 

microcontroller based application as it is economic, reliable 

and simple design for its general use. 
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I. INTRODUCTION 

With population mounting each day and the combination of 

economical environmental factors are speeding up urban 

migration. So cities have no choice, but to expand both 

horizontally and vertically. As the vertical thrust builds up, 

it becomes imperative and crucial to have safe, dependable 

vertical transposition. 

So elevators are deliberately and consciously design 

for lifting heavy language in industries and carrying people 

from one floor to another floor of multistory buildings by 

saving the labor people in reaching the particular floor. 

Elevators began as simple rope or chain hoists. An elevator is 

essentially a platform that is either pulled or pushed up by a 

mechanical means. 

In many multistory buildings elevators are 

controlled by PC with visual effects for its proper and safe 

operation but for small buildings microcontroller elevators 

are generally used. 

II. OBJECTIVE 

By designing this model we can control the motion of 

elevator, using 89s51 controller. As H21A1 sensor gives the 

position of elevator to the controller, according to current 

position controller drives the motor in upward or downward 

direction using L293D motor driver unit and as the elevator 

reach at specific floor motor than seven segment display unit 

shows the current position of floor and motor stops at the 

desired floor. Now user can apply next command to the 

controller. 

III. BLOCK DIAGRAM 

A. Microcontroller Unit 

We have used the 89S51microcontoller for controlling the 

movement of elevator. It is heart of our project. The 

microcontroller takes inputs from the different units like, 

keyboard unit, call switch unit, sensor unit. According to that 

inputs it will calculate whether elevator should go up or 

down and based on that calculation it will give the control 

voltages to the motor unit. And also according to the sensor 

unit, microcontroller will give control voltages to the display 

unit which indicates the position of the elevator. 

 
Fig. 1: Block Diagram 

B. Sensor Unit 

The main function of the sensor unit is to give the status of 

the elevator to the microcontroller so it works as input unit. 

For this functioning we are using H21A1 which act as the 

interrupter switch. 

The sensors are placed on every floor and when 

elevator is comes to that floor, it cuts the sensor of that floor. 

So that sensor gives control signal to the microcontroller. So 

like this we can get the position of the elevator. 

C. Call Switch Unit 

The function of the call switch unit is to call the elevator 

from any floor. The call switch is placed on every floor and 

when the user wants to use elevator it will press this call 

switch. 

So like this the switch gives input to the 

microcontroller and according to the input from switch 

microcontroller knows where elevator should go!! So it 

drives the motor either in forward direction or in reverse 

direction. 

D. Key Board Switch Unit 

The function of the key-board unit is to tell the elevator that 

on which floor the user wants to reach!! 

When the key board switch from elevator gets 

pressed by user, key board units give the appropriate 

command to the microcontroller. And microcontroller drives 

the motor either in forward and reverse direction or like this 

the user reached to its destination. 

E. Motor Driver Unit 

The function of the motor driver unit is to drive the motor 

either in forward or in reverse direction. For this functioning 

we are using the L293D which is dual D.C. motor controller. 

The main function of the L293D is to drive the 

motor in forward or reverse direction without changing the 

polarity of the supply of the motor. The L293D can also 

drive the dual motors simultaneously as per ht requirement 

of the user. 

F. Display Unit 

The function of the display unit is to indicate the position of 

the elevator. We have placed the seven segment display on 
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each and every floor which continuously displays the 

position of elevator. 

According to the position of the elevator the sensor 

unit gives the command to the microcontroller and so 

microcontroller gives command to the display unit. 

G. Power Supply Unit 

The power supply unit provides the sufficient power to the 

different units to make it work. The motor driver unit wants 

12 volt of supply. The sensor unit & microcontroller unit 

wants the exact 5 volt each. 

IV. INPUT UNITS 

A. Sensor Unit 

 
 Fig. 2: Operational circuit of H21A1 Sensor 

H21A1 is a four terminal device, in this opto LED is used as 

emitter and photo transistor is used as detector. 

At pin 1 and 2 we are apply 5V supply to the LED 

and it emitted light which continuously falls on the BASE of 

photo transistor. 

1) Normal Condition 

Now in the normal condition the phototransistor is in the on 

state, so LED which is connected to the pin 3 (collector) is 

continuously on. So like this when sensor is in normal 

condition it will generate 0 volt to the inverter and inverter 

will generate 5 volt. 

2) Interrupted Condition 

Whenever any interrupt is comes in between the emitter and 

detector at that time light which is falls  on the BASE of 

phototransistor, so emitter and collector of  phototransistor 

get open and phototransistor switch in to cut-off region. 

This will make the sensor to generate the 5 volt and 

it also given to the inverter which will generate the 0 volt. So 

like this the switching between the 5 volt and 0 volt the 

controller will know the position of the elevator. 

B. Interfacing of Call Switch Unit 

The call switch is connected to the micro controller. 

Whenever the call switch is pressed, first microcontroller 

will sense the sensors to get the position of the elevator. 

By comparing the status of the sensors and the call 

switch, microcontroller drives the motor either in upward and 

downward and then microcontroller will continuous check 

the sensor of the floor from where the call switch was 

pressed. When the sensor is cut down, microcontroller will 

stop the motor. So like this the elevator reached to the 

caller’s floor.  

C. Interfacing of Key Board Switch Unit 

The keyboard switch is connected to the micro controller. 

Whenever the switch is pressed, first microcontroller will 

sense the sensors to get the position of the elevator.  

By comparing the status of the sensors and the 

keyboard switch, microcontroller drives the motor either in 

upward and downward and then microcontroller will 

continuous check the sensor of the floor and the keyboard 

switch was pressed. 

When the sensor is cut down, microcontroller will 

stop the motor. So like this the elevator reached to floor 

where the user wishes.  

V. OUTPUT UNITS 

A. Motor Driver Unit 

The switches are turned on in pairs, either high left and 

lower right, or lower left and high right, but never both 

switches on the same "side" of the bridge.  

If both switches on one side of a bridge are turned 

on it creates a short circuit between the battery plus and 

battery minus terminals. If the bridge is sufficiently 

powerful it will absorb that load and your batteries will 

simply drain quickly. To power the motor, you turn on two 

switches that are diagonally opposed. 

In the picture to the right, imagine that the high 

side left and low side right switches are turned on. The 

current flow is shown as arrow. The current flows and the 

motor begins to turn in a "positive" direction.  

 
Fig. 3: H-Bridge motor drive circuit [8] 

If you turn on the high side right and low side left 

switches, current flows the other direction through the motor 

and the motor turns in the opposite direction. 

Inputs 
Operation 

A B 

0 0 Motor Stops 

0 1 Motor runs anti clockwise 

1 0 Motor runs clockwise 

1 1 Motor Stops 

Table 1: Truth table of H-bridge circuit 

Here we are using L293D as a D.C. motor driver. It 

is generally known as dual half bridge motor driver. 

The half bridge can drive the motor forward as well 

as in reverse direction without changing the supply pins. As 

per our requirement we are using only one D.C. motor which 

control the movement of elevator. As shown in the truth table 

whenever both the inputs of L293D are same at that time 

motor stop. when input A is 0 & input B is1 motor runs in 

forward direction and input A is 1 & input B is 0 motor runs 

in reverse direction. L293D required 12V as VS and 5V as 

VSS. Here we are giving the continuous 5V to enable1 

because we required to run motor for whole time. 

The output of L293D is12V which drives the motor 

in forward or reverse direction. Microcontroller checks the 

status of call switch, keyboard switch, sensors and depending 

on that, controller generates 5V which is apply to L293D and 

output of L293D drives the motor. 
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B. Display Unit 

As display unit, we are using seven segment display which 

shows the position of elevator. We are using common 

cathode segment for display. In common cathode there are 8 

LED’s whose cathode are common and connected with 

ground. 

5V input for LED comes from the microcontroller 

through transistor BC547 (NPN).In transistor, 5V is 

connected with collector and emitter is connected to the 

anodes of the segment. The data which come from 

microcontroller is given to base of transistor. Depending on 

the status of the port pins of microcontroller appropriate 

transistor will get the voltages on the base. 

When the base is get the voltages above 0.7v, the 

emitter and collector of that transistor will be shorted. So 5v 

of the collector will flow through the LED of the segment so 

LED will glow. 

For example to display the “1” which LEDs of the 

segment should glow is controlled by the microcontroller. 

Depending on the status of the sensor, microcontroller will 

change the status of the port pins. so like this number of the 

floor is displayed on the segment. 
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