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Implementation of LED Control through IR
Sensor using FPGA

M.Bhavani, B.Maha Lakshmi

Abstract: This project represents interfacing of IR sensor with
the Spartan-3E FPGA board with verilog segments important to
execute the desired functionality. The fundamental of the project
is to build up by using the smart LED and it should be done by the
remote controlling device only. The components used here are
reflected by taking the readings demonstrated device, and it is
used when in the lighting of a system. This proposed LED lighting
system is a remotely controlled and self learning mode and it is
managed by the usage of remote.This project can be mostly done
by utilizing FPGA. For the most part at whatever point the remote
is made on then the drove should glow else it ought to be in off
condition. The circuit basically comprises of a transmitter, the
collector comprising of an IR module, CD4017 IC, LED's to show
the gathering of the IR radiations, generally demonstrating the
ON/OFF state, transfer and other components.The entire
structure is to be actualized on FPGA board by composing a
verilog code in Xilinx ISE for Binary to ASCII Decoder and
subsequently the recreation results and yield on FPGA Interface
with 16x2 dot matrix on lcd display will be analysed.
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I. INTRODUCTION

IR sensor utilizing remote control for home is a flat out

need in our quick paced life. Subsequently, much significant
has been given to this viewpoint and a scope of remote
controls is predominant today. One of the most widely
recognized is what utilizes IR radiations at specific
frequencies. Our item is a Remote controlled apparatus. The
circuit is associated with any light in home to make the light
turn on/off from a remote control. The circuit can be actuated
from up to 7 meters. It is extremely simple to manufacture.

The circuit basically comprises of a collector comprising of
an IR module, CD4017 IC, LED's to show the gathering of
the IR radiations, generally demonstrating the ON/OFF state,
relay and different segments. IR remote goes about as the
transmitter in this project. At the point when a button is
squeezed in the remote, the sign will be passed and got by the
IR receiver and TSOP Receiver. At that point LED will

shine.
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FIG 1:Block Diagram

A. INFRARED SENSOR

An infrared sensor is an electronic gadget that transmits and
additionally recognizes infrared radiation in order to detect
some piece of its condition. Infrared sensors can evaluate the
heat of an article, and furthermore perceive development.
numerous quantities of these sorts of sensors simply measure
infrared radiation, instead of releasing it, and along these
lines are known as passive infrared (PIR) sensors. All articles
release some sort of heat radiation, generally in the infrared
range. This radiation is imperceptible to our eyes, anyway
can be recognized by an infrared sensor that recognizes and
interprets it. In a typical infrared sensor like a development
identifier, radiation enters the front and accomplishes the
sensor itself at the middle purpose of the gadget. This part
may be made out of more than one individual sensor, every
one of them being delivered utilizing pyroelectric materials,
regardless of whether natural or artificial. These are materials
that produce an electrical voltage when heated or cooled.
These pyroelectric materials are composed into a little circuit
board. They are wired in such a course thusly, to the point
that when the sensor distinguishes a development in heat of a
little bit of its field of viewpoint, it will trigger the indicator's
caution alert. It is amazingly typical for an infrared sensor to
be composed into development identifiers like those used as
an element of a resedential or business security system[1].
Most movement indicators are fitted with an uncommon sort
of focal point, called a Fresnel focal point, on the sensor face.
A game plan of these focal points on a development marker
can focus light from various headings, giving the sensor a
viewpoint of the whole domain.
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As opposed to Fresnel focal points, some development
markers are fitted with minimal illustrative mirrors which fill
a similar need. An infrared sensor can be considered as a
camera that rapidly recalls how a territory's infrared radiation
appears. An abrupt change in one zone of the field of point of
view, especially one that moves, will change the manner in
which power goes from the pyroelectric materials through
anything that is left of the circuit. This will trigger the
development pointer to activate an alert.

G

FIG 2: IR Sensor
One of the upsides of infrared remote is that convicts do not
have a radio sign to screen and record for later use against
you. Or perhaps there is a light infrarot light discharge that
starts from a standard handheld remote control unit. It's
completely safe to start there from the point of view. There'sa
gigantic assignment collection that you can put the unit to.
These days at home, using infrarot remote to turn things on
and off, switch rates, open and close[2].
B. IR RECEIVER

TSOP:
The 17th TSOP. Arrangements are recipients of reduced size
for remote control structures for infrared. On the lead layout,
the stick diode and preamplifier are collected, the epoxy
group is organized as an IR filter. A microchip can clearly
decode the demodulated caution sign. is the default course of
action for IR remote control owners, supporting all essential
transmission codes.
Features
+ Photo locator and preamplifier in one bundle
+ Internal channel for PCM recurrence
+ Improved protecting against electrical field
disturbanceTTL and CMOS similarity
+ Qutput dynamic lowLow control utilization
+ High insusceptibility against surrounding light
+ Continuous information transmission conceivable (up to
2400 bps)
+ Suitable burst length 10 cycles/burst

FIG 3:IR Receiver
The TSOP382.. TSOP384.. series are planned to stifle bogus
yield beats due to upheaval or disruption of impact signals.
The gadgets can perceive data and unsettling influence signs
as indicated by the recurrence of the bearer, the burst length
and the cycle of the envelope. The data sign should be similar
to the recurrence of the band-pass target (e.g. 38 kHz) and
meet the requirements. When a data sign is applied to the
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TSOP382.., TSOP384.. in the vicinity of the irritation signal,
the gatherer's affectability is reduced to ensure that no
beguiling heartbeats are available at yield. A few examples of
annoyance signs protected are[3]: * DC light (e.g. tungsten
lamp or sunlight) « Constant repeat symbol * Strongly or
pitifullydirected clamor from glaring lights with electronic
balances

Description

+ A downsized Remote Infrarot and IR data transmission
authority.

+ On the lead model, the PIN diode and preamplifier are
stored.

+ The group of epoxies is arranged as an IR channel.

+ The chip can authentically decode the demodulated
caution sign. Operation with high data levels and long
separations is the critical preferred position. Features

+ Photo-finder and preamplifier in one package

External band channel for PCM recurrence
Internal defense against a disturbing electrical field
TTL and CMOS similarity

+ High dynamic performance Limited bundle volume

+ Internal band channel for PCM recurrence

Special Features

+ Supply voltage 5.5V

« Short settling time after power on a high envelope
compulsory cycle

+ Enhanced resistance to aggravation from vitality sparing
lights Application

AV devices, for example, Audio, TV, VCR, CD, DVD,
MD, etc.

+ Home machines, e.g. air conditioner, fan, etc.

- Enhanced resistance against aggravation from vitality
sparing lights

Application

+ AV instruments, for example, Audio, TV, VCR, CD,
DVD, MD and so on.

+ Home machines, for example, Air conditioner, Fan and so
on.

- Different types of gear with remote control.

« CATV set top boxes.

+ Multi-media Equipment.

+ Sensors and light boundary frameworks for
separations

long

C.DECADE COUNTER

+ The5-stageand4-mastermind Johnson counters with 10 and
8 decoded yields are CD4017B and CD4022B
respectively. Information sources are connected to a
CLOCK, RESET, and CLOCK INHIBIT. In the
CLOCK information circuit, Schmitttrigger movement
provides heartbeat forming that licenses vast clock input
pulse rise and fall times[4].
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+ These counters are prompted to check the positive sign of \/
the clock sign advancement if the CLOCK INHIBIT sign Q5 — { 16— vdd
is low. Counter progress by methods for the clock line is
limited when the CLOCK INHIBIT sign is high. A high Q1 — 2 15— RESET
RESET sign clears the counter to its zero check. Use of
the Johnson counter structure permits quick movement, Q0 — 3 14— cLock
2-input translate gating and sans spike decoded
outputs.Anti-lock gating is given, thusly ensuring 2 <% enupiy 13— CLOCK INHIBIT
suitable counting plan.Johnson counters having 10 and 8
decoded yields, individually. Data sources incorporate a 06 — 5 12— CARRY OUT
CLOCK, a RESET, and a CLOCK INHIBIT signal.
Schmitttrigger activity in the CLOCK info circuit gives 07 — 6 M= o9
heartbeat molding that permits boundless clock input 10
pulse rise and fall times[4]. 03 47 — Q4
Features 9
« Fully static operation v o | — 48
+ Medium speed activity 10 MHz (typ.) at VDD =10V
. Standar_dlzed, balgnced yield attributes FIG 4 4017 pin description
+ 100% tried for quiet current at 20 V
* 5-V, 10-V, and 15-V parametric evaluations D.OUTPUTS
+ Decade counter/decimal interpret show (CD4017B) The 4017 decade counter gives a rationale level yield. This
+ Binary counter/decoder can be utilized in various manners. Utilizing AND gates the
- Frequency division yield can be joined with another sign, for example, a stamp

. Counter control/clocks yield, to drive just a single gadget at once.[6]

+ Divide-by-N tallying
Operation

+ The 4017 operates very simply. For each pulse on the 1) Whenever the remote button is operated in on/off
clock input pin is turns the currently high output low and  condition then this led is in off condition
makes the next output high. When the 10th Output is A &
high and a pulse is received,the 10th output goes low and
the 1st output goes high and the sequence begins again.
The 4017 also has two other inputs. The first in a Reset
Pin. On a rising edge this resets the 4017 to the first
output. The last input is a disable pin, labeled as an
enable pin with a circle on the input (the dot
mean‘not’).When this pin is high the 4017 will not
advance to the next output but the reset pin is still
active.[5]

+ The 4017 has 11 outputs. There are the regular 10 outputs
and a carry out that outputs a pulse when 10 is the current

111, RESULTS

high output and a pulse on the clock pin is received. If FIG 5: When LED is in OFF condition
your application requires counting to a number less than 2) Whenever the remote button is operated in on/off
10, you can feed the first unused output in to the reset  condition then this led is in on condition

pin. o o

+ There are a number of things you can do to make things
work better. First place a capacitoracross the power and
ground leads of the chip as close to the chip as you can.
Tie all unused inputs to ground. Connect all used inputs
to ground with a 4.7k_resistor. This will keep the chip
from doing strange things if a signal lead get
disconnected. If which output is on at a giving time is
important, you should send a reset signal to the stamp
when the first output should be high. This will do
nothing if the first output is high and it will make the first
output high if the count has gone wrong for some reason.
If you are counting to a number less than 10 and sending
a reset from the stamp, you should use an OR gate to FIG 6: When LED is in ON condition
combine the signals before the Reset pin.
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3) Whenever the IR sensor is sensing the object the LED
glows but here no object is sensing so the LED is in off
condition

FIG 7: When LED in OFF condition
4) Whenever the IR sensor is sensing the object the LED
glows but here object is sensing so the LED is in on
condition.

FIG 8: When LED in ON condition

IV. SIMULATION RESULTS

The simulation result for IR sensor is shown in below
figure ,whenever 0 is given the output obtained is O

is shown in below

The simulation result for up counter
figure, whenever counters come it counts and the output is
shown below.Here condition is count+1.

J0ns

;E tountf]

The simulation result for down counter is shown in below
figure, whenever counters come it counts and the output is
shown below.Here condition is count-1.
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The simulation result for updowncounter is shown in
below figure, whenever counters come it counts and the
output is shown below. Here both conditions count-1 and
count+1 occurs.

V. APPLICATIONS

+ Aremote controlled gadget principally spares a ton of time
and vitality. Its hugeness in this day and age is
tremendous when individuals don't need to pointlessly
burn through their time in working the apparatuses by
being close to the machine. They can work it while
they're fascinated in anything that errand they're doing
and don't need to try leaving it in the middle.[7]

+ The remote control can reach out up to a long separation
relying upon the recurrence utilized and the productivity
of the circuit. It is a preferred position that it very well
may be worked from separations.

« It can be utilized on account of various gadgets and
applications, for example, TV, VCR, camera, CD
speller, radio, light, fan, music framework or even
undertakings, for example, just opening an entryway.

+ A single remote control can be made to work at various
frequencies, each relating to a specific errand to be
performed by the apparatus, for instance TV. This is a
further application where a reduced gadget can play out
various activities.

+ Tediousness of working the apparatus in its nearness is
discarded. The circuit has the favorable circumstances
that it very well may be effectively executed utilizing
effectively accessible and minimal effort segments. The
support is additionally simple.

VI. CONCLUSION

In this paper, LED control through IR sensor using FPGA
is synthesized and simulated using Verilog. The Verilog code
has been successfully synthesized and simulated using Xilinx
ISE 14.2i tools. The output of the system is verified using
FPGA Spartan3 family. IR sensor senses the object and then
LED will glow otherwise it is in OFF condition.By using this
Sensor power consumption
will be less.

Published By:
Lattice Science Publication (LSP)

www.ijmm.latticescipub.com

10


http://www.ijmm.latticescipub.com/

OPEN 8ACCESS

We sincerely thank to Bapatla Women’s Engineering

ACKNOWLEDGMENT

College for providing necessary facilities towards carrying
out this work.

REFERENCES

1.  Subhi sharma,Jagadeesh boddu,Home Automation through FPGA
controller,2015 Online International Conference on Green
Engineering And Technologies(IC-GET 2015)

2.  K.N.Swetha,M.Poornima ,M.H.Vinutha “Advance Home Automation
Using FPGA Controller” International Journal Of Advance Research
in Computer and Communication Engineering,Vol 2,Issue 7,July 2013.

3. R.Shariyar.E.Hoque,S.Sohan,I.Naim,M.Akbar,M.Khan,”Remote
Controlling Of Home Appliance Using Mobile Telephony”,INT J of
Smart Home,Vol.2,no0.3,July 2008.

4. Digilent Inc. XUP and Spartan3 Development Boards,
http://www.digilentinc.com/.

5.  FPGA Design Tutorial, 2001.

6.  Shu Lin. The design of Infrared remote controlled code lock based on
single-chip[J]. Light Industry Technology, 2014, 08: 77-78.

7. Tao Chang&Electronic Component Qi Xue. Design of infrared remote
control signal receiver module based on FPGA[J]. & Device
Applications, 2011, 05: 44-46.

8. Mingwang Guo&Xiaocui Han. Design of infrared remote control
based on single-chip microcomputer[J]. Electronic World, 2014, 13:
137-138.

9.  Kaijun Wang&Yubo Jiang, VHDL design based on CPLD/FPGA[M],
Mechanical industry press, 2006, 28-65.

10. Floyd,”Electronic Devices”, Pearson Education International,2005.

AUTHORS PROFILE

M.Bhavani  ,received M.Tech degree in VLSI
Design from KL University,Vijayawada,India.Now
She is Working as an Assistant Professor in ECE
Department of  Bapatla Women’s Engineering
College since 2016. Her research interests include

\ EREEL ) VLSI Design,Low Power VLSI Design,Embedded

Systems,IOT Using Aurdino.

B.Maha Lakshmi ,received M.Tech degree in VLSI
Design from JNTUK, Kakinada, India.Now She is
Working as an Assistant Professor in ECE
Department of  Bapatla Women’s Engineering
College since 2011. Her research interests include
VLSI Design,Low Power VLSI Design,Embedded

|
Systems,IOT Using Aurdino.

Retrieval Number: A1003031121/2021©LSP
Journal Website: www.ijmm.latticescipub.com

Indian Journal of Microprocessors and Microcontroller (1JMM)
ISSN: 2582-8835 (Online), Volume-1 Issue-1, March 2021

dﬂhcrOch{
N “0,
%
%

Published By:
Lattice Science Publication (LSP) wwijmm. atlicescipub.com


http://www.ijmm.latticescipub.com/

