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1. Overview

R-LiFi Nano v2 is an easy-to-use, plug-and-play evaluation platform for a wide array of
visible light communication applications in consumer, wearable, industrial, medical and
Internet of Things (1oT) markets. LiFi Nano consists of two modules, LiFi transmit module
connected to the lighting LED and LiFi receive module connected to the host communicating
system.

LiFi Nano V2 transfers data from one source to another through visible light without the
flickering effect. Technically, 1“s (LED on) and 0*s (LED off) are transmitted at very high
speed where human eye cannot notice the visual flickering effect.

2. Features

Supports baud rates up to 38400 to 115200.

Support serial(UART) communication

Supported distance from the ceiling 6 to 15 feet max.

Plug-and-Play with simple configuration.

Ceiling / wall mounting LED light can be used for the communication.

Fig. 1 (Transmitter Board) Fig. 2 (Receiver Board)
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3. Application

= Security - Area of interest can be securely focused with higher data rates.

= LiFi Device can be used EMI sensitive environments.

= Augmented reality - In museums and galleries Li-Fi enabled lighting can provide
localized information within that light.

= Localized advertising - Shop display lighting can be used to transmit advertising
information on the goods being viewed.

= Underwater communication — Data can be transmitted under the water with the help of
light.

= Safety environments - In explosion hazard environments, where the use of electrical
equipment, including mobile phones, is generally greatly restricted.

= Intelligent transportation systems - AGV (auto guided vehicle).

= Connectivity - Sensor area network can be created.

= Sensitive data - Better deployment of secure networked medical instruments, patient
records, etc.

= Indoor navigation — LiFi enabled lamps can be fixed in indoor places for data
transmission.

= Dense urban environments - Dense urban environments by their nature tend to have
complete artificial lighting coverage. This lighting infrastructure can provide always
available high data rate access for users as they move through that environment.

4. System Requirements and Accessories

=  Windows® OS (XP, 7, 8) /LINUX/MAC O.S
= USB type A to B mini cable.

= FT232 board.

= Jumper.

= Jumper wires.

= 16 Watt LED with driver.
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5. Module Description

Fig. 3 Transmitter Module Fig. 4 Receiver Module
1. VIN
2. LED OUT
3. Jumper setting for TX to for CONFIG/RUN mode.
L CONFIG e .
L H
H RUN v o 0
L H

4. Fine tuning POT.
Photo diode.
6. Height adjustment POT.

o
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6. Specification

6.1. LiFi Transmitter Specification

Transmitter

Module Version V2
Operating Current 50 mA
Operating Voltage 12v
Power Consumption 0.6 Watt
Communication Source LED 18 Watt
Communication Protocol Serial
Baud Rate 38400 bps
Constant Current Power Supply for LED | 18 Watt
uUsSB 2.0
Dimension 24x48x12 mm
Weight 15¢

6.2. LiFi Receiver Specification

Receiver

Module Version V2
Operating Current 50 mA
Operating Voltage 5V
Power Consumption 0.25 Watt
Communication Source Photodiode
Communication Protocol Serial
Baud Rate 38400 bps
Dimension 23X67x19 mm
Weight 15¢
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7. Hardware Description

7.1.  Power Supply (Transmitter)

12/24 V DC is provided through Vin pin.

7.2.  Jumper

Connecting jumper on Low side (indicating ,,L* on the transmitter module) puts the
transmitter module in CONFIG mode. And connecting jumper on High side (indicating
,H" on the transmitter module) will put the transmitter module to RUN mode. In the
receiver module the jumper setting will always be in RUN mode i.e jumper is always
connected towards High (towards ,H" on the module).

73. LED

OUT + is connected to LED + and OUT — is connected to LED. Higher intensity LED
leads to long communication distance.
Note: Do not reverse the LED polarity.

7.4. Potentiometer

Varying pot configures the module to correct distance and accuracy. Pot is adjusted when
the transmitter is kept in configuration mode. When the transmitter is run mode, the pot
should be varied.
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8. Interfacing with PC

PC to PC communication is possible with LiFi Nano V2 transmitter and receiver module.
Data is sent from one PC to LiFi transmitter and the same data is received in another PC
from LiFi receiver. An example of this application circuit connection along with the code is
shown in the following section. Fig. 5 shows the LiFi Nano transmitter connection.

8.1. Transmitter:

Transmitter Circuit Diagram:

X

Sensone GND
e /

12V!

GND| |DCout
Constant

Current LED ACin
Driver T 11nina9n\/

Fig. 5
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8.2. Receiver:

Receiver Circuit Diagram:

Fig. 6

9. Working Steps
Step 1:

= Connect the TX, GND of Transmitter module to TX, GND of FT232
respectively.

= Connect Vin to LED driver DC out.

= Connect the receiver module to your PC.

= Please refer Fig. 5 and Fig. 6 for hardware connection.

Step 2:

= In transmitter module put the jumper toward Low(L), which will put the
transmitter in CONFIG mode. Observe LED intensity going low in CONFIG
mode.

= In transmitter module put the jumper toward High(H), which will put the receiver
in RUN mode.

www.researchdesignlab.com RDL Technologies Pvt Ltd
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= Make sure photo sensor is open for communication.

= Open Serial terminal window in PC.

» Focus LED on receiver module.

= Keep adjusting both the pots until you find “U” displaying in serial window as
shown in Fig. 7.

S COMS - Tera Term VT — [m] X
File Edit Setup Control Window Help

UuyuuuyuUuULULUULUUULLUUUULUUUULULUULUULUUUIU LU UYL ULULUUULULUUUUUUUUULUUUUUUUUURG
UuuuuuuyUUYLULUUUUUULLUUUULUUUUULUUULUULUUULLUUUULLLULUUULULULULULULUUUUL LU UUUUUU Y
VYTV sy vy g i vyl
UUUULUUULYLUULLUULULULULULULULULUULULULULUUULUE

Fig. 7

= Also notice that the communication happens only when the LED is focused on the
receiver module.

Step 3:

= |n transmitter module put back the jumper towards High, which configures
transmitter in run mode.

= Focus LED on receiver module.

= Notice that the serial monitor will receive text “researchdesignlab.com” when
light is fallen on the hardware as shown in Fig. 8.
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Uuuuuuiursuurrdurrudrrduroddredgrrddrrduroudgidurggoggdg
Uuuuuuluuuuulurdurouurrdurguurrdurguurudurguurudurguoudog
UuuooououdurrroiadodrrrrdododiUrodaaodguordooidddunire se
esignlab.com<LF><CR>

researchdesignlab. com<LF><CR>
researchdesignlab.com<LF><CR>
researchdesignlab.com<LF><CR>

Fig. 8

Step 4:

= Send data through transmitter serial window.
= Data sent from transmitter window is displayed in receiver window.

10. Interfacing with Arduino

In this section an example circuit connection along with the code is shown for interfacing
the LiFi Nano with the Arduino UNO. Fig. 7 shows the transmitter hardware connection
for LiFi Nano interface with Arduino UNO and Fig.8 shows the receiver hardware
connection for LiFi Nano interface with Arduino UNO
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10.1. Transmitter:

Transmitter Circuit Diagram:

GND-IN #

3

B0

E
R PR

¢ ol Gl
#5°%) WwW. ARDUINO.CC ~ MADE IN ITALY

Fig. 9
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/

Transmitter Code:

vold setup()
{
S/ Open serial communications and wait for port to open:
Serial.kegin(38400);
while ({!Serial) |
: // wait for serial port to connect. Needed for Lecnardo only

vold loop() // run over and over

i
if {Serial.available())
Serial.write (Serial.read()):

10.2. Receiver:

Receiver Circuit Diagram:

9

gay oo

#5-3} www. ARDUINO.CC ~ MADE IN XTALY

Fig.10
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Receiver Code:

S/ include the library code:
#include <LiguidCry=tal.h>

S/ initialize the library with the numbers of the interface pins
LigmidCrystal led{l2, 11, 5, 4, 3, 2):

volid setup() {
S/ 3et up the LCD'"s number of columms and rows:
led.begin({le, 2):
S/ initialize the serial communications:
Serial .begin(9600);

void loop() {
// when characters arrive over the serial port...
if [Serial.awvaeilable(}) {
S/ walit a bit for the entire message to arrive
delay {100} :
// clear the 3creen
led.clearc();
Sf read all the awvailable characters
while (Serial.available() > 0) {
/S display each character to the LEj
led.write (Serial.read());

www.researchdesignlab.com RDL Technologies Pvt Ltd
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11. Interfacing with Raspberry Pi

By remote Login via SSH data can be sent from Raspberry Pi 3 to LiFi Nano transmitter.
By using another Raspberry Pi the data can be received from LiFi Nano receiver. Fig. 11
shows the transmitter circuit connection for LiFi Nano with Raspberry Pi. And Fig. 12 and
Fig. 13 shows the receiver circuit connection for LiFi Nano with Raspberry Pi.

11.1. Transmitter:

Transmitter Circuit Diagram:

=3 = X
1} [2]svrwe 3 Ll
[12c150A Jorio2  [3) [4]svrwe ]
Rasherry Pi 3 o gm:; GND
o ioJuxron -
CZERD 2jGr10 18 | ]
CIERE ialcvo ] ; LED-
Gp10 22 _15] 16]Gp1023 | .
® 18]GP10 24| 12v
[sv10 wosi [apio 101} oo S LED+
EXLED CITIm D 22]Gr10 25 | v i s
[spio scux Jario 11 ) 24Jar108 _ Jspio cso
Remote | o g g Constant
Login via o3 oo Current LED ____ ACin 110/230V
SSH CILED CIXO S efGei0 16 Jseri cso ) : [
Crme @ TCmm C) D
Any Go B9 oforio 21 sei1 scux)
Terminal
Software
like Putty
Fig. 11
Transmitter Code:
import time
import serial
gser = gerial.Serial("/dev/cty50"' ,38400)
while 1:
input wvar = raw_input ("Enter the data to transmit: ")

ser.write (input_wvar)
time.=sleep(l)

www.researchdesignlab.com RDL Technologies Pvt Ltd 16
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11.2. Receiver:
It is possible to interface the module with Raspberry Pi in two methods

I.  Interfacing using USB, as shown in Fig. 12
ii.  Interfacing through Serial, as shown in Fig. 13

Receiver Circuit Diagram:

Fig. 12

Alternate
Function

alsv

Rasberry Pi 3
T ! om0 G O
" Cat €8 A

I GP027_ 13 oo ]
{

Remote T o106 Doy 32(Gp10 12 |

Login via [Gr1013_[3) Blovo ]

SSH svis misoario 19 s befapio e fser cso |

61026 1) baJpio 20 seia wosi)

[Any ano 1) sofGp1o 21 Jse11 scu
Terminal
Software
like Putty

Fig. 13
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Receiver Code:

#!/usr/bin/env python
import time
import serial

ser = serial.Serial(
port="/dev/ttyS0’,
baudrate = 38400,
parity=serial. PARITY_NONE,
stopbits=serial. STOPBITS_ONE,
bytesize=seria. EIGHTBITS,
timeout=1
)
ser.write("Hello World\r\n')
ser.write('Serial Communication Using Raspberry Pi\r\n’)

while 1:
x=ser.readline()
print X

Step 1:

= Before working on it Copy the code given below in Raspberry Pi terminal

sudo systemctl stop serial-getty@ttyS0.service
sudo systemctl disable serial-getty@ttySO.service

www.researchdesignlab.com RDL Technologies Pvt Ltd 18
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12. Data Transmission over RS485 Bus

Transmit the data over RS485 bus to the multiple Slave/LiFi nodes by selecting the address.

Wiring Diagram:

RS485BUS A
B
@ @)
PC USB To RS485 B|A Bl B[ B|A
Converter -
- 7'.- E
Constant Constant Ol =ile
Current LED Current LED Current LED Current LED
Driver 2 Driver 3 Driver 4
LED 4
13. LiFi Navigation
In LiFi navigation mode, each transmitter node can be set for predetermine location proof
broadcasting at set intervals.
Wiring Diagram:
110/230V

apmiie
3

£

Constant

Current LED
Driver 3

-
Constant
Current LED
Driver 4

v
Constant
Current LED
Driver 1

Current LED
Driver 2

(6
VQ \_, e \). ¢
LED 1 LED 2 LED 3 LED 4
Fig. 15
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14.1. Application of LiFi Navigation
= Auto guided vehicle.
= Blind navigation.
= Location based safety alerting system.
= Location based advertisement.
= Location based task reminding system.
= |ndoor route navigation.
= Location based activity monitoring.
15.  Underwater Communication Prototype Demo Setup
15.1. Circuit Diagram
Water
Photo LED
Diode T
L /
tn | e
RX —————————————— f'I

PC FT232 FT232 PC |

Fig. 16
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15.2. Demo Setup

LED
Water TX

Fig. 17

Transmitter Setup:
Step 1: Open Tera Terminal
Step 2: Set the baud rate to 38400

Step 3: Transfer the data.

Receiver Setup:
Step 1: Open Tera Terminal
Step 2: Set the baud rate to 38400

Step 3: You will receive the transmitted data.

www.researchdesignlab.com RDL Technologies Pvt Ltd 21
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16. Voice Over LiFi
16.1. Transmitter VVoice Over LiFi

....... hdesignlab.com .

- i
2 e
DIGITAL (PWM~) F T u3 =
~ J6ND ’ = |
— TS

riso TRy =
rost MRz 2
scK MRS

cs o =

Fig. 18

LiFi Voice Over Transmitter Code

https://researchdesignlab.com/projects/LiFiVOTC.ino
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16.2. Receiver Voice Over LiFi

GND

5V —_—

RX

1uf 25V

10uF 25V

T~

SPEAKER

1dS

Fig. 19

LiFi Voice Over Receiver Code

https://researchdesignlab.com/projects/LiFiVORC.ino

17. References and Datasheets

= https://researchdesignlab.com/lifi-nano-v2.html
= https://researchdesignlab.com/ft232-shield.html
= https://researchdesignlab.com/projects/UNO%20MANUAL.pdf

18. Product Buying Link
= https://researchdesignlab.com/wireless/li-fi/lifi-nano-v2.html
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