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ABSTRACT

This study presents the design of a traffic warning light at the junction area. The
objective is to ensure safety in the use of roads and vehicles by the regulations and
traffic rules for the junction area. The traffic light is processed by the condition of traffic
rules at the junction area If there is a vehicle running onto the main road then the
traffic lights on the main road will show a flashing yellow light and the traffic lights on
the secondary way will show a red light, If there is a vehicle running onto the secondary
road then the traffic lights on the main road will show a red light and the traffic lights
on the secondary road will show a flashing yellow light, and If there is no vehicle
entering the junction area then the traffic lights on the main road will show a flashing
yellow light and the traffic lights on the secondary road will show a flashing red light).
The main components in the system design were microcontrollers, the wireless
communication module, the ultrasonic detector module, and RGB display lamps. The
experimental results showed that the vehicle detector section could accurately detect
vehicles passing through the junction area. Moreover, the vehicle detector could
accurately process vehicle detection to wireless transmit data to other traffic light
towers. Importantly, the purpose-designed system worked continuously for 24 hours

using solar energy.

Keywords: Traffic light, Microcontroller, Wireless communication
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TAANISMN9IUUTHIAUNIITINNILEN (1N IN)
#include <SPI.h>

#include <nRF24L01p.h>
nRF24L01p Buffer(7, 8); //CSN,CE
String message;

String d, s;

intd i=0;

#define echoPin 2

#define trigPin 4

long duration;

int distance;

const int RED = 3;

const int GREEN = 5;

const int BLUE = 6;

inti=0;

#include <Wire.h>

#include <LiquidCrystal [2C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);
int timerl;

int timer2;

float Time;

int flagl = 0;

int flag2 = 0,

float S, Speed, Old_Speed, New Speed;
float Distance = 2.83;

intir_s1 = AQ;

intir_s2 = Al,;

int ledState = LOW,; // ledState used to set the LED

unsigned long previousMillis = 0; // will store last time LED was updated

unsigned long t_stampLCD, t_stampLED = 0; // will store last time LED was
updated
const long interval = 500;

void setup() {



Serial.begin(115200);

Serial.printin("START");

SPl.begin();

SPI.setBitOrder(MSBFIRST);

Buffer.channel(90);

Buffer.RXaddress("lOT");

Buffer.init();

pinMode(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

pinMode(RED, OUTPUT),

pinMode(GREEN, OUTPUT);

pinMode(BLUE, OUTPUT);

lcd.backlight();

led.init();

pinModel(ir_s1, INPUT);

pinMode(ir_s2, INPUT);

}
void loop() {

if (Buffer.available()) {
Buffer.read();
Buffer.rxPL(message);
d = getValue(message, ',', 0);
s = getValue(message, ', 0);
d_i = d.toInt();
Serial.print("Reciver Message : ");
Serial.printin(message);
Serial.print("Distance : ");
Serial.print(d_);
Serial.print(" cm.");
Serial.print(" Speed:");
Serial.print(s);
Serial.printin(" Km/Hr ");

message = "";
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t_stampLCD = millis();
t_stampLED = millis();
speed_another();
}
else {
if (millis() - t_stampLCD < 10000) {
speed_another();
if (Speed > 0) {
analogWrite(RED, 255); // red initially ON
analogWrite(GREEN, 0); // green initially OFF
analogWrite(BLUE, 0); // blue OFF
delay(1000);
}
else {
Yello_Light();
}
}
else {
Yello_Light();
}
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distance = duration * 0.034 / 2;
if (digitalRead (ir_s1) == LOW && flagl == 0) {
timer1 = millis();
flagl = 1,
}
if (digitalRead (ir_s2) == LOW && flag2 == 0) {

timer2 = millis();



flag2 = 1,
}
if (flagl == 1 && flag2 == 1) {
if (timerl > timer2) {
Time = timerl - timer2;
}
else if (timer2 > timer1) {
Time = timer2 - timerl,
}
Time = Time / 1000; //4Uas milliser cond \{ufiaes
S = (Distance / Time); //v=d/t
S =S *3600: //@mé’w%mﬁﬁia%”ﬂm
S =S/ 1000; //¥13928nssianlaliuns
Speed = S;
if (Speed > 0.00) {
Old Speed = Speed;
}
}
if S==0){
lcd.setCursor(0, 0);
if (flagl == 0 && flag2 == 0) {
lcd.print("No car detected");
}
else {
lcd.print("Searching... ")
}
}
else {
if (Speed > 50) {
led.print(" Over Speeding ");
}
else {

lcd.print(" Normal Speed ");



}
S=0
flagl = 0;
flag2 = 0;
}
Serial.print("Distance : "),
Serial.print(distance);
Serial.print(" cm.");
Serial.print(" Speed:");
Serial.print(Speed);
Serial.print("Km/Hr ")
Serial.println();
if (Speed < 0)
{
if (Speed == 0.00) {
Speed = Old_Speed;
}
message = String(distance) + "," + String(Speed);
Serial.print("Transmitter Message: ")
Serial.printn(message);
Buffer. TXaddress("lOT");
Buffer.init();
Buffer.txPL(message);
Buffer.send(FAST);
message = "";
Speed = 0.00;
Serial.println();
Buffer.RXaddress("IOT");
Buffer.init();
delay(3000);



void Yello_ Light()
{
lcd.setCursor(0, 1);
led.print(" ");
if (millis() - previousMillis >= interval) {
// save the last time you blinked the LED
previousMillis = millis();
// if the LED is off turn it on and vice-versa:
if (ledState == LOW) {
analogWrite(RED, 255); // red initially ON
analogWrite(GREEN, 0); // green initially OFF
analogWrite(BLUE, 0); // blue OFF
ledState = HIGH;
}else {
analogWrite(RED, 0); // red initially ON
analogWrite(GREEN, 0); // green initially OFF
analogWrite(BLUE, 0); // blue OFF
ledState = LOW,

}
void speed_another()
{
lcd.setCursor(0, 1);
if (millis() - t_stampLCD < 10000)
{
lcd.print("Speed:" + s + "Km/Hr");
}
else
{
led.print(" ");
}
}
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Y Wdﬁ%’ummwﬂ%}a%a string ///////111111177771//1/
String getValue(String data, char separator, int index)
{
int found = 0;
int strindex(] = {0, -1 }
int maxindex = data.length() - 1;
for (int i = 0; i <= maxIndex && found <= index; i++) {
if (data.charAt(i) == separator || i == maxindex) {
found++;
strindex[0] = strindex[1] + 1;

strindex[1] = (i == maxindex) 2 i+ 1 :i;

}

return found > index ? data.substring(strindex[0], strindex[1]) : "";

TAANISTN9UUSHIAUNIITINNIEN(1NI94N)
#include <SPI.h>

#include <nRF24L01p.h>
nRF24L01p Buffer(7, 8); //CSN,CE
String message;

String d, s;

intd i=0;

#define echoPin 2

#define trigPin 4

long duration;

int distance;

const int RED = 3;

const int GREEN = 5;

const int BLUE = 6;

inti=0;

#include <Wire.h>

#include <LiquidCrystal 12C.h>
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LiquidCrystal _12C lcd(0x27, 16, 2);

int timerl;

int timer2;

float Time;

int flagl = 0;

int flag2 = 0,

float S, Speed, Old Speed, New Speed;
float Distance = 2.83;

intir_s1 = AQ;

intir s2 = Al;

int ledState = LOW,; // ledState used to set the LED

unsigned long previousMillis = 0; // will store last time LED was updated

unsigned long t_stampLCD, t_stampLED = 0; // will store last time LED was

updated

const long interval = 500;

void setup() {
Serial.begin(115200);
Serial.printin("START");
SPI.begin();
SPI.setBitOrder(MSBFIRST);
Buffer.channel(90);
Buffer.RXaddress("IOT");
Buffer.init();
pinModel(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(RED, OUTPUT);
pinMode(GREEN, OUTPUT);
pinMode(BLUE, OUTPUT);
lcd.backlight();
led.init();
pinMode(ir_s1, INPUT);
pinMode(ir_s2, INPUT);
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void loop() {
if (Buffer.available()) {
Buffer.read();
Buffer.rxPL(message);
d = getValue(message, ',, 0);
s = getValue(message, ', 0);
d_i = d.tolnt();
Serial.print("Reciver Message : ")
Serial.printin(message);
Serial.print("Distance : "),
Serial.print(d_i);
Serial.print(" cm.");
Serial.print(" Speed:");
Serial.print(s);
Serial.printtn(" Km/Hr "),
message = "";
t_stampLCD = millis();
t_stampLED = millis();
speed_another();
}
else {
if (millisO) - t_stampLCD < 10000) {
speed_another()
if (Speed > 0) {
analogWrite(RED, 255); // red initially ON
analogWrite(GREEN, 0); // green initially OFF
analogWrite(BLUE, 0); // blue OFF
delay(1000);
}
else {
Yello Light();
}
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else {
Yello_Light();
}
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distance = duration * 0.034 / 2;
if (digitalRead (ir s1) == LOW && flagl == 0) {
timerl = millis();
flagl = 1;
}
if (digitalRead (ir s2) == LOW && flag2 == 0) {
timer2 = millis();
flag2 = 1,
}
if (flagl == 1 && flag2 == 1) {
if (timer1 > timer2) {
Time = timerl - timerz;
}
else if (timer2 > timer1) {
Time = timer2 - timerl;
}
Time = Time / 1000; //wUas milliser cond \{ufiaes
S = (Distance / Time); //v=d/t
S = S * 3600; //gruseTuniisedalue
S = S/ 1000; /#3928 ssonlaLiuns
Speed = S;
if (Speed > 0.00) {
Old_Speed = Speed,;
}



}
if (S==0){
lcd.setCursor(0, 0);
if (flagl == 0 && flag2 == 0) {
lcd.print("No car detected"),
}
else {
lcd.print("Searching... "),
}
}
else {
if (Speed > 50) {
lcd.print(" Over Speeding ");
}
else {
led.print(" Normal Speed ")
}
S=0;
flagl = 0;
flag2 = 0;

Serial.print("Distance : ");
Serial.print(distance);
Serial.print(" cm.");
Serial.print(" Speed:");
Serial.print(Speed);
Serial.print("Km/Hr ");
Serial.println();

if (Speed < 0)

{
if (Speed == 0.00) {

Speed = Old_Speed;

}
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non

message = String(distance) + "," + String(Speed);

Serial.print("Transmitter Message: "),
Serial.println(message);
Buffer.TXaddress("IOT");

Buffer.init();

Buffer.txPL(message);
Buffer.send(FAST);

message = "";
Speed = 0.00;
Serial.println();
Buffer.RXaddress("IOT");
Buffer.init();

delay(3000);

}
void Yello_Light()
{
lcd.setCursor(0, 1);
led.print(" ");
if (millis() - previousMillis >= interval) {
// save the last time you blinked the LED
previousMillis = millis();
// if the LED is off turn it on and vice-versa:
if (ledState == LOW) {
analogWrite(RED, 255); // red initially ON
analogWrite(GREEN, 85); // green initially OFF
analogWrite(BLUE, 15); // blue OFF
ledState = HIGH;
}else {
analogWrite(RED, 0); // red initially ON
analogWrite(GREEN, 0); // green initially OFF
analogWrite(BLUE, 0); // blue OFF
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ledState = LOW;
}
}
}
void speed_another()
{
lcd.setCursor(0, 1);
if (millis() - t_stampLCD < 10000)
{
lcd.print("Speed:" + s + "Km/Hr");
}
else
{
led.print(" ");
}
}
Y Wﬂﬁ‘?ﬁ’umﬂwﬂ%’ayja String ///////11111/11171/1///
String getValue(String data, char separator, int index)
{
int found = 0;
int strindex[] = {0, -1 };
int maxindex = data.length() - 1;
for (int i = 0; i <= maxIndex && found <= index; i++) {
if (data.charAt(i) == separator || i == maxindex) {
found++;
strindex[0] = strindex[1] + 1;
strindex[1] = (i == maxindex) ? i + 1 : i;
}
}
return found > index ? data.substring(strindex[0], strindex[1]) : "";

}
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Nano v.3

C€

Product Overview

The Nano is a small, complete, and breadboard-friendly board based on the
ATmega328 (Nano 30) or ATmegai&8 (Nano 2x). It has more or less the same
functionality of the Arduine Duemilanove, but in a different package. It lacks only a DC
power jack, and works with a Mini-B USB cable instead of a standard one. The Nano was
designed and s being produced by Gravitech.

Index

oy Page 2
ﬁm B vt Page 6

Tmas . Page 7
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68
Nano 3.0 (ATmega328): schematic Eagle files

Nano 2.3 (ATmega168): manual (pdf). Eagle files Nofe: since the free version of Eagle
does not handle more than 2 layers, and this version of the Nano s 4 layers, Iitis
published here unrouted, so users can open and use it in the free version of Eagle.

Microconrolier Almed ATmegald2e
Operating Voitage (logic 8V
level)
raczmitie. 72V
Input Voltage (brmits) s20V
Digital VO Pins 14 (of which & prowide PWM cutput)
Analog Input Pins 8
DC Current per WO Pin 40 mA
16 ATmega168) or Tmegal2s) of which 2 KB used
Fiash Memory bo:zalmega Jor 32 KB (ATmegal2s) 2KB by
SRAM 1 K8 (ATmega 168) or 2 K8 (ATmega32)
EEPROM 512 bytes (ATmegat68) or 1 KB (ATmegald2s)
Cicck Speed 16 MHz
Dimensions Iy x 170"

4 GND 1f_zxn
Microconuoller A RST ITXD
(ATMEGA328P) Digital Pins l l 1 ! dsu:% 'i:;tal
>0 QQGGGG@@&.«&A. ( )
O' NOOBDS 07 06,05 04 D3 L0GH] RSTRX0 T
Mini-B ! ‘ %, % -l = X LED(White)

use
Jack

Pin13 LED

Analog
Reference {Yellow)
Digital Pin 13 -
3.3V Output
o Analog Input Pins RESET Button

RST Vin  (150gf)
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Power

The Mano can be powered wia the Mini-B S8 connection, §-200 unreguilaied external power supply (pin
a0, or 5 reguiaied exfernal power supply {pin 2¥). The power source is automatically selecied o the
highest voltape sourme.

The FTDI FT233RL chip on fhe Nano is only powered if the: boand is beng powsred over USE. As a nesult,
when nunning on extemal (non-LISR] power, the 3.2 oultput (which is supplied by the FTDI chip) is. not
available and the RX and TX LEDs will Sicker if digital pins O or 1 ane high.

Memor

The AT 168 has. 16 ¥8 of flash memorny for sionng code [of which Z KB is used for the booticader); the
ATmegai2l has 32 KB, (also with 2 KB used for the bootoader). The ATmegai68 has 1 KB of SRAM and
812 bytes of EEPROM (which can be read and written with the EEPROR library); the ATmegad2i has 2 KB
of SFAM and 1 KB of EEFROM.

Input and Output

Each of the 14 digital pins on the Hano can be used as an inpat or output, using pinkiode]], digitalfime(),

and digitaiFead() functons. They operate at & wolls. Each pin can provide or receive a maximum of £0 mA,
and hias an inlernal pull-up resisior (disconnecied by dedault) of 20-50 kQhms. In addition, some pins. have
specialized funchons:

= Sorial: 0 (RX) and 1 {TX). Lised 1o recenme {FX) and transmit (TX} TTL seral dala. These pins. are
connected 10 the: coemespanding pins. of she FTD0 USB8-80-TTL Senal chip.

& External imormspes: 2 and 3. These pins can be configured 1o trigger an interupt on a low valwe, a
nising or faling adge, or a change in value. See the attachinlemupd]) function Tor details.
FWWhE 3, & 6, 8, 10, and 11. Provide B-bit YW output with the analogWnte{) function.
5P|z 10 (&5], 11 (MOE), 12 (MESO), 13 {SCK)L These pins support 5P communication, which,
although provided by the underdying hasdware, is nof curmently included in fhe Arduino language.

&« LED: 13 Thers is a buit-in LED connected to digitad pini 13. When ghe pin is HIGH wvalwe, the LED s
on, when fihe pin is LOW, s off.

The Mano has & inputs, each of which provide 10 bits of resolution (e 1034 diflerent values). By
defaull ey measure from geound 1o & volis, though is it possible to change the: upper end of their range
using the analogReferenos]] function. Addiionally, some pins have spscialied funchionality:

s %C: 4 (SDA) and & (SCL). Suppart I'C {TWI) communication using the Wie livary {documentation
on e Wiring website)

Thers anre a couple of ofher pins an the board:

* AREF. Reference woltage for the analog inpuls. Used with analogfieference().
s Resat. Bring this e LOW io resel the microcontroller. Typically used fo add a reset button fo
shisids wihich biock Bhe one on the boand.

See also the mapoing bebss=en Arduing pins and ATmegal 8 poris.
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Lommunication

The Hano has a number of faoliSes for communicating with a computer, another Arduna, or other
micocontoliers. The ATmegat 68 and ATmegald8 provide UART TTL {5V serial communication, which is
available on digital pins O (RX) and 1 (TX). &nFTOI FTER2AL on the board danneds this serial
communication over UISE and the FTDI drivers (incudsd with the Anduino softeare) provide a viftual com
port io softwane on the ocomputer. The Arduing sofbware ncludes: a serial monilor which allows @mple fexiual
data io be send 1o and from the Arduing board. The RX and TX LEDs on She board wall flash when data is
being fransmitted wia the FTDI chip and US8 connection 1o the compuier (but not for serial communication
on pns O and 1).

A ScitsareSenal ibrary allows for serial communication oni amy of the Manc's digital pins.

The ATmega168 and ATmsgad3l also suppart 2 (TWI) and 5P| communication. The Amdung softeare
indudes a Wire library 1o simplity use of the 20 bus; ses the documentation for detais. To use the 5P
communication, please sse the ATmega 168 or ATmegadlll datasheet

Frogramming

The Hano can be progmammed with the Arduino sofware [dosniogd) Seect “krduino Diecimila,

Dusmianove, or Mano wi ATmega168° or “feduino Duemilanose or fano w' ATmega 378 from the Toaols >
Board menu {according 1o the: microcontraller on your board]). Far details, see the relerence and fulonals.

The ATmegalél or ATmegald on the dmisno Nano comes prebumed with a boofoader Shat allows you
upload new code o it withouwt the wuse of an extermnal hardware programmer. | communicates using e
onginal STEEH0 protocol (ederence. © header fies).

Y'ou can also bypass the booSoader and program the: microconiroller through $he (G52 (In-Cinout Serial
Programming) header; sew these imstruchions for details.

Automatic (Software] Reset

Rather then requinng a physical press of the reset buSon bedore an upload, the Arduino Mano is designed in
a wary that allows it to be resed by software nunning on a connected computer. One of the: hardware flow
contral lines (0 TR) of the FT233A1 s connecied o he resst ine of the ATmega 88 or ATmegad28 via a
106 nancfarad capadtor. When this line is asserted (laken low), the resst ine drops long encugh 1o reset the
chip. The Arduing softeware uses this capakility %o alow you o upload code by simply pressing e upload
bution in the dArduino erwironment. This. mesans that $e bood@oader can have a shorer timeowt, s e
lowering of OTR can be well-coordinated with the start of the upload.

This setup has other implications. ¥When the Nano is connedied o sther a compuler nomming Mac 05 X or
Linux, il resets each ime a conmection is made o it from sodiware (via UESE). For e following haif-second or
=0, the bootioader is nunning on the Mana. While i is. programmed fo ignore malformed data (L. anything
besides an upload of ew code), it will intercept the first few byies of data sent o the board after a
connechon is opensd. If a skebch running an the board receives one-time configuration or other data when R
first starts, make sure that fhe saftware with which it communicates waits a sscond afier opening the
connection and before sending this data.



Ardsine can sense the emdmonmen by receiving inpul from a variely of sengors and can alfes s
sumoundings by conlroling Bghls, molors, and obher aclualonrs. The masroconimoler an the board is
programmed using the Arduino programming Bngusge (based on Wiing) and the Arduino
devalapmenl envirnnmenl (based an Processing ). Arduing projects can be stand-aone or they can
communicabe with softsare on running on a compuler (&.g. Flash, Processing, MaxMZPR).

Amdno is a eross-platofonrm program. Yoeu'll have to fsllow diferent instrucions for your persanal
03. Check on the Arduing site for the lales! inslructions.  fipodarduine. coen'E wdeHomaFage

Linux Install Windows Install

Once you have downloadediunzipped the arduing IDE, youll nedd 1o install the FTODH Drivers o lel
your PC talk to the board. First Plug the Arduiing o your PC via USH cable.

Blink led

Mo you're aclualy ready o Tbum™ yaur
first program on the arduino board. To
sedect blink led”, the physcal ranslation

of the well known programming “hello
world™, salect

B Bk v LT

Flle=Sketchibooks= -
Ardulno-001T>Examples> PR
Digital=Blink

Cince you hawe your skacth you'll
s gomething very close o the
screenshot on e right. NAASE

In Tools=Board sslact Arduino vl ; t
MANC and with the AIMEGA you're y |24 ” : ) =
using (probably 328)

Mow you heve to 9o o
Tools>SerlalPort

and select the right sarial port, the
one srduino s attached to.

Dsne compeling m
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lFreaksl N
Tech Support: services@elecfreaks.com

Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle
of work:

(1) Using IO trigger for at least 10us high level signal,

(2) The Module automatically sends eight 40 kHz and detect whether there is a
pulse signal back.

(3) IF the signal back, through high level , time of high output IO duration is
the time from sending ultrasonic to returning.

Test distance = (high level timexvelocity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Echo Pulse Output
0V Ground

Electric Parameter

Working Voltage DCSV

Working Current 1SmA

Working Frequency 40Hz

Max Range 4m

Min Range 2cm

MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45%20*15mm
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Vee Trig Echo GND

Timing diagram

The Timing diagram is shown below. You only need to supply a short 10uS
pulse to the trigger input to start the ranging, and then the module will send out
an 8 cycle burst of ultrasound at 40 kHz and raise its echo. The Echo is a
distance object that is pulse width and the range in proportion .You can
calculate the range through the time interval between sending trigger signal and
receiving echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the
range = high level time * velocity (340M/S) / 2; we suggest to use over 60ms
measurement cycle, in order to prevent trigger signal to the echo signal.

10uS TTL Timing Diagram

Tngger Input |
to Module

8 Cycle Sonic Burst
Sonic Burst HHHH|
from Module

Echo Pulse Output
to User Timemng Circurt

Input TTL lever
signal with a range
in proportion
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Attention:

L The module is not suggested to connect directly to electric, if connected
electric, the GND terminal should be connected the module first, otherwise,

it will affect the normal work of the module.

L] When tested objects, the range of area is not less than 0.5 square meters
and the plane requests as smooth as possible, otherwise ,it will affect the
results of measuring.

www.Elecfreaks.com
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Description

E3F-DsS10CH1

[

~—— Operation mode |-2: NC
4: NO+NC
Al AC (2-wdre) type
Output EB: PNP type
C: NPN type
Sensing distance
None: m
S:em

Measuring unit |

E3F-DS10, E3F-DS30
(Diameter:®18, length: 80mm)

E3F-DSS5, E3F-DS70
(Diameter:®12/30, length: 30/88mm)

None: Through-beam

'E3FJ-DS10, E3FJ-DS30
{(Diameter®18, length: 65mm)

Ret modeFR: Ret ‘."ﬂ \\
-D: Diffuse refective <
_ . [F: Plastic
FJ: Metal H
Pt Sensor !
Specification
NPN, PNP, 2-wire . DCB-36V
Power Supply Voltage o ) type
AC type: 90-250V 50/60Hz
NPN, PNP, 2-wire, : BmMA/12V, 15mA/24V
Cument consumption = 1 yve
AC type: 7V max.
Response frequenc V240
2 Y AC: 30ms
DC(NPN, PNP) type: 300mA max.
Control output DC(2-wire) type:3-100mA max.
AC type: 10-300mA max.
o . DC(NPN, PNP, 2-wire) type: Load short-circuit protection
Protection circuits
AC type: Surge suppressor _
Incandescent lamp: 3,000 Ix max.
Ambient illumination
iSunfight: 10,000 Ix max.
Ambient temperature ~25 10 65T (with no icing)
Ambient humidity 35% to 95% RH
Temperature influence  |+15% max. of sensing distance at 23 C in the temperature range of =250 65C
Voltage influence '+15% max. of sensing distance at rated voltage in the rated voltage +15% range
DC(NPN, PNP) type: 1V max,
Residual voltage DC(2-wire) type:3V max.

AC (2-wire) type: 7V max.

Insulation resistance

50mQ min. (at 500VDC) between current-carrying parts and case(Load current: 100mA max., Cable length: 2m)

DC(NPN, PNP, 2-wire) type: 1,000VAC, 50/60Hz for 1 minute between current-carrying parts and case

Dielectric strength = i $
'AC(2-wire ) type: 2,000VAC, 50/60Hz for 1 minute between current-camying parts and case
Vibration resistance Destruction : 10 to 55Hz, 1.5mm double amplitude for 2 hours each in X, Y, and Z directions
Shock resistance Destruction : 500m/s(about 50g) 10 times each in X, Y, and Z directions
Degree of protection IP54~| P67
) Case; E3F with Heat-resistant ABS, E3FJ with Nickel-plated brass
Materials

Sensing surface: Heat-resistant ABS
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Model
Maodel E3F-DS10, EIF-DS30(With distance adjustable) E3F-DS5, E3F-DST0(With distance adjustable)
Diameter »18 ®12 or G30
Reflection type Diffuse reflective | Retroreflective | Through-beam | Dtﬁ'use reflective | Retro-reflective i Trrmg'l-hea'n
v E3F-DS10CA E3F-DS5CA - E3F-2C1
NO | E3rps3ocH E3F-R2C E3F-5C1 E3F-DS70C1 E3F-R4C E3F-10C1
i E3F-DS10C2 E3F-DS5C2 E3F-2C2
NPN | NC E3F DS30C2 E3F-R2C2 E3F-5C2 EAF.DSTOC2 E3F-R4C2 E3F-1002
E3F-DS10C4
i NO*NC| 3o =y E3F-R2C4 ! E3F-DST0C4 J
DC type [ =1 E3F-DSI0B1 | ... | ... | | E3FDSSB1 | .o E3F-2B1
N0 | EsF.Ds3oBt EIF-RzB1 EIF5B1 1 earps7om1 | FOTRABY 1 Earom
E3F-DS10B2 E3F-DS582 E3F-2B2
PMP NC E3F-DS30R2 E3F-R2B2 E3F-5B82 E3F-DSTORZ E3F-R4B2 EAF-10B2
NONC| Eg?g;gg E3F-R2B4 ! E3F-DS70B4 | E3F-R4B4 | /
NO i E;E 5831331 E3F-R2A1 E3F-6A1 g&gg’a"‘ﬁ E3F-R4A1 E3F-10A1
A tye|2weef b =t L L B L L S S
C | ng | E3EDSION 1 Esrrome E3F5A2 | E3FDS70A2 | E3F-ReA2 EF-10A2
- 1 - : — 'i —1 -
. | 10cme15% | Bom:15% 2m:15%
Sensing distance | 20eme15% 2me1 5% s5m=15°a_6 | ?ﬂmu'ls% 4m_=15% <15me15%
.. Sensingobject r.ﬁ?ﬂ?ﬂfﬁﬂﬁ - Opaque | || | Opaque =l [ Opague
| White paper Anyobject | “Wihite paper Any object
g ohlert | 'som | Releckore T som | ssam ;f?‘_’f‘?‘_’f"“ 02 Temm
Model | EIFJDS10, E3FJDSI0
Diameter @18
Flafflac:tnn type L Diffuse reflective Fletm-raﬂadiva Thmough-beam :!
| E3FJ-DS10CY
{ [ oSt @S 7 L \ AN
| E3FJ-DS10C2 |
NPN NC | E3F.J-DS30C2 E3FJ-R2C2 E3FJ-5C2 !
| .
| E3FJ-DS10C4 |
N'D+NCI EaFJDS30C4 E3FJ-R2C4 ! i
DG ypa = " E3F.DS1081 ; A ¥ |
NO | E3F)-DS0B1 E3FJ-R2B1 E3FJ5B1
i E3FJDS1082 1
PMP NC E3FJ-DS3I0B2 E3FJ-R2B2 E3FJ-5B2 i
i E3FJ-DS10B4
i NO+NC| r3eifesops | E3FH-R2B4 /
! E3FJ-DS10A1 ,
1\ NO |wEgo kleadil E3FJ-R2A1 E3FJ-5A1
AC type | 2 wire j==s-=-- —
| NC |
b T | ERRIDSR0A 0 T T
[ 10cme15%
Sensing distance I 30cme 15%
_ Sensingobject | Refleclive object
| White paper
Standard sansmg obpct 5*5em
Wiring Diagram . b )
DC 3 wire NPN type ND or NG |DC 3 wire PNP type NO or NC iACZMmeeNDcr NG IDC 4 wire NPN type NO+NG
?"‘" -+ — +V H = = +V
Froesslecire: 1 - {Pnatostectric| 22
sensor [ = DC6-36V sensor | DC6-36Y | sensor | sonsar lism wP DCE~36V
" - | » ACI0-250V .
m— Y ov T\
Max 300mA Max 300mA Max 300mA Max 300mA
DC 4 wire PNP type NO+NC AC/DC Through-beam

e L1 s e P 1)

Fhotoejectr =22 :
sensor [ma ne B DC6-36V sennar sensal DC6-36V
- - AC90-250V -
oV =0V
Max 300mA
Dimension{mm)
I
d a
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hitps:e-radionica. comfenrgb-led-diode-5050-smd_html
sUppon @ e-radionica.com

Thiz datazheet is provided by e-radiomica.com

Features:

High efficiency;
Reliable and Robust;

i millimeter

The product itself will rerain within ROHS compliant;
The series is specially designed for applications requining higher brighmess;
The LED lamps are available with different colors and intensities;

Tolemance is 0. Z5mm (0. 10° junless otherwise nobed

Shape Specification:

SPEC OR DESCRIPTION

Nu.nlumgz calor

Ma Dhsrepair

Scratch { bength <2 Gmm Widthe 2 Smm §

macula [ 20.25mm and <2ZEA m  Encapsulation  meverse )
bbbl 3 <30 Ymm and <YEA Encapsulation  reverse |

PN

b2

Na hotlom crook
Mo nxidation
Na electropolar reverse

Configuration

#* % | % & # | & & & & &

Mo F:ngmsulﬂim reverse

Mo PIMN konsen

surface prepamation

*

Cut needn't electroplate

All
dirme
LLET
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Opto-Electronical Characteristies:

14 L8 20 22 24

Red

LED Chip Forward Curremt ve Forwand Vollage

28 30 a2 a4 Ak

Blue/LGeeen

LED Chip

40
&0 \'\
18
a

n 1]
L0 LB 0B Od 0g 0E Ld ne nE Lo
Lighting Angle
Absolute maximum ratings:
Parameter Symibol Value Lt
Forward Current If 20 mh
Reverse Yoltage Vi ; W
Operating Temperature Topr 5~ 455 C
Swrage Temperature Ty -35~+85 C
Soldering temperature Tsol 65T ([ Fordsec ) C
Poawer Dissipation Bd F=di) mW
Pulse Current Iy N .;;:“ A

Maximum Forward Cumment v, Ambient Temp eraiune
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Opto-Electronical Specification:
Parameter Symbsl Color Min Twp Max Linit Tolerance Test  Conditines
Forwand B | Bl - 2.40
Voltge L L4 180 - LN W = (L5Y
B 280 — 1.60
Luminous R 1 - -
Intensity v G 40 med + 10 med
IF forward current=20mA
£} 10k - - - .
Test Temperature=251
[ minant k H20 - 630
Wavelength hd G 515 ™ 530 nm +2nm
B A6l bk 475
Lighting Angle
FENTR i ! 15 120 125 deg i2
Reverse Cumrent
" & L 1 ey 1A Vr=5y
Opto-Electronical Grading Specification:
Forward Lumindgus [y mninant Chromatic current Tea  Conditines
Woltage Intensity Wavelengih
X Y
! ! !
IF forwand currem=60ma
Teat Temperatre=251T
Reliability Test Items:
N, Item Condition Time'Cyele Number of  Damaged
1. fsoldering Heat Test 26045 °C 10 s L]
2 [Thermal Shock O 1 5500) ~ 100 o0 ] 55ec) 20 cyele LT
3 [High Temp. Storage 1L 1{W{W}Hrs LT
4 [Low Temp. Storage =4dhoC 1M} Hrs L]
5 [Temperare Cycle Test S - Bl 106 Cycles, 200 Hrs W60
& [High Temp. High Humidity Test G C, W RH 1{WW} Hrs W60
T [Operation Life Test | R Temp ., 20mA 1{uM} Hrs i
8 fOperation Life Test 2 Room Temp., 30mA SO Hirs (1]
9 |High Temp. Operation Life Tes 8500, SmA 1000 Hrs il
10 |Low Temp. Operation Life Tes 30°C | 20mA 1000 Hrs il
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Judgment Criteria:
ltem Symbaol Test Conditions Judgment Crileria
Forward Yeltage Wi ly = 20 mA B L
Leakage Current Ir Vr=5Y = 20 un
Luminous Imensity [v Iy = 20 mA Ao <2 %
Luminous Flux Im Iy = 20 mA %20 %
Caution:

1+ Afteropen the package, the LED shoukl be kept at 25°C, 65 % RH environment or less
2+ The LED should be solderad within 48 hours { 2 days ) afteropening the package.
3« The LAMP  LED iz an ESD sensitive device. All the squipment and machine mustbe  properly groundad.
4 - when make use of i, plkase use datic-free comainer operalor showld ware andistatic cloties and rope-satic-nng also shoukd
make effective ground.
5+ Damaged device will appear some symploms lower Forward voltage, higher leak cumrentor even shor cercuil
6« 'z unsuitable for eircum Nuence sokering
T - Temochromium o klering power keep no more than J0W 1ip temperature should not pass 2:80°C, soldering time within 3
socond, welding position and lens shoukd keep | 6mm distance at least
£~ wave=soldering: temperature shoukd nol pess 265 °C, soldering time within 5 second, welding position and lens should keep
| mam distance at least
9+ Alersoldering the LED shoukl keep oul o7 any shake or outer force belore i1 come 1o normal tempreture
1~ when shaped pin should used 1ong oF by professional sl keep 2mm & least beiween lens and besd pin, e pin shoukl
hoen shapod before soldering..
11« the pincan’t  notbe press in high lemperatune, cul pin inroom lemperaiune because in high temperatire LED may (ail
12 = after shape ,pin space shoukd keep in line with the PCE board space
13 - LED is one-way cominuily, please chec k electiod ¢ belore mount, il amoumt wrong ,the LED <hip will damage or Fail when
LED applied voltage
14 ~ ordinary our LED the long pin is anode shot pin is cathode, lens without gap is ancde with gap is cathade unless other
apecial roquine and note
15 - pleaze dezign the PCBboard o keepa distance berween LED and other em it heal compone

16 ~ sirongly recommend design the board according seiting curreni odher than seiiing volage (il you 2re really need seiling
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voltage type please consider there may cause influence arise by difference voltage of difference LED.

17 - the owter voltage change will bring the current index change unsuitable design and current control easy cause LED fail for
example excess current will cause LED life short or even burn down |, too little electricity will cause lacking light

18 - If you nead make difference BIN LED in the one module please confinn whether it can meet the electric and optics

characteristic require such as the current balance, eritting and brighiness consistency.
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