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ABSTRACT:The current age of science and technology is one that we are all a part of. Everything is growing 

more robotic and automated as time passes, and life is now dominated by LEDs (light emitting diodes). Using 

the Node MCU, we covered making an LED blink in this article. The Server is an open application platform 

that is used on the ESP8266 and enables the connection of devices and the transmission of messages through 

Wi-Fi networks. Furthermore, by providing several of the most common application endpoints of embedded 

devices, such as GPIO (general purpose input/output), PWM (pulse width modulation), and others, it can often 

meet most of those developers' needs on its own. The term "Internet of things" (IoT) refers to physical objects, 

some of whom are networked, as well as to processing speed, algorithms, and other approaches. These 

techniques also interact with things and efficiently move data among computers and applications through the 

internet. The field has evolved as a result of the convergence of network technologies, including cognitive 

computing, inexpensive sensors, the more widely used internet of things (IoT), and sophisticated analytics. 

KEYWORDS: Internet of things (IoT), Light Emitting Diodes (LED), Microcontroller, Node MCU, Processors. 

1. INTRODUCTION 

Alight-emitting diode (LED) is only a circuit component in telecommunications that produce 

infrared or reflected light if it is solely charged electrically. Bright LEDs are used as 

backlighting in certain electrical equipment, as brake lights in automobiles, and as alphabetical 

banners or even full-color posters on billboards and other forms of signage. Focused cameras, 

radio joysticks, and fibre-optic multimedia applications all make use of ultraviolet LEDs as 

artificial illumination. The basic power packets of light are produced by illumination, a 

phenomenon where a current flow warms a wire filament. LEDs function by the photoelectric 

effect, wherein the electrical stimulation of one substance results in the emission of a laser. 

Anodized gas and gallium arsenide are two variations on the doped arsenide material that has 

historically been the most often utilized component in LEDs[1]–[3]. 

The name "rectifier" also refers to the configuration of the light-emitting device's sister. Two 

wires, one carrying the negative electric current (the anode) and the other the positive charge 

(the base), connect this copper lamp to a battery, for instance, in a lantern. Similar to similar 

semiconductors, such "fasteners" in LEDs are simply two materials with different 

electromagnetic properties and compositions that are combined once again to form a junction. 

Because the electric charges under one material (the positive, or p-type, n-type) n-types" 

generated by the absence of electrons, whereas the charged particles under the other material 
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(the negativity, or n-type, wide band gap) are atoms.Figure 1 embellishes the LED structure 

with anode and cathode. 

 

Figure 1: Embellishes the LED structure with anode and cathode[4]. 

When an LED is switched on, for instance, electrical charges from a battery may be used to 

drive energy to flow across the p-n junction, providing the electrical stimulation that causes the 

chemical to light. An Esp8266 Wi-Fi Set of Self SOC with an integrated TCP/IP internet 

protocol suite may let any microcontroller access the Wireless router[5]. The ESP8266 may 

compete for these positions as well or may assign all Wi-Fi networking duties to other software 

processors. Other applications for the ESP8266 include power management plugs, building 

automation, Wi-Fi destination devices, future cellular monitoring, and protected ID tags in 

IoT[6], [7]. 

Smooth, ESP8266 802.11 b/g/n, and wireless fidelity (Wi-Fi) Direct (P2P) capabilities 

integrated TCP/IP protocol stack the process is facilitated by the integration of TR switches, 

LNA, voltage regulator, and positive feedback. A combination of PLLs, regulators, and voltage 

control components. The output power in 802.11b mode is +19.5dBm. Other features include 

an integrated thermostat and multiple antenna compatibility. Lower the leakage current to 

under 10uA. A 32-bit central processing unit (CPU) with a negative symptom may be used as 

the underlying hardware. Wake up and start sending packets in less than 2 Mini seconds[8], 

[9]. 

2. DISCUSSION 

The Arduino Uno is separated into digital pulse width modulation (PWM), analogue in, and 

segments, as well as a reset pin. There are many pins, including A0, A1, A2, A3, A4, and A5, 

that are used for refreshing the microcontroller. The reset pin's function is to restart the data set 

that's already coming from the source side. Digital Pins: The analogue inserts A0 to A5 which 

have a voltage range of 0 to 5V—are used as analogue inputs. Electronic pins the components 

0 through 13 on the Arduino board are used as digital inputs and outputs. It enables the 

communication between the Arduino board and computers or other devices. It is further 

connected to the LED, which is linked to a GPIO (general purpose input output) mode and an 

SPDR (serial peripherals data resistor) switch. All SPI settings are controlled by this 
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microcontroller's SPI Union Control (SPCR). For instance, the information that has just been 

sent into the MISO line and the byte that will be pushed out of the MOSI line are both stored in 

its SPI transfer register[10]–[13]. Due to various microcontroller situations, this state of the 

status registers might vary. Pins for both digital and analogue GPIO are seen in this setup. Prior 

to transmitting data to the network interface in the cloud, the GPIO light receives data from a 

connected device in the cloudIoT. The circuit board features 16 analogue, 14 digital 

input/output, a USB connection, and a supply connector.Figure 2 illustrates the Inner 

infrastructure of LED in an appropriate manner. 

 

Figure 2: Illustrates the Inner infrastructure of LED in an appropriate manner[14]. 

When the following code is successfully uploaded to the electronics, the ESP8266's intrinsic 

green LED starts blinking. Keep in mind that the ESP-12 and ESP-01s on LED are blue. It is 

connected in reverse, with the cathode (-ve) of the LED tied to ESP-12 GPIO2 and the anode 

(+ve) of both the LEDs attached to VCC. It means that the LED goes on when we create LOW, 

and shuts off when we generate HIGH. You cannot use this port as an LED in serial since it is 

also a TX[15], [16]. 

The test system's 17 GPIO pins are divided into pin headers and included in the ESP8266 Node 

MCU. The following list of possible uses for these pins is not exhaustive: An ADC channel is a 

10-bit ADC circuit.UART interface Code is also loaded serially via the UART interface.PWM 

outputs PWM pins for dimming LEDs or controlling motors. A network of devices and ports 

are linked together using the SPI, I2C, and I2S interfaces. On-board switches and LED 

indicators, The ESP8266 Node MCU has two possibilities. Restarting the ESP8266 chip is 

done by pressing the Reset button, marked with the LED RST and located in the top left 

corner. The bottom left corner has a download button that is used to update the firmware in 

IoT[17]. 
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Switches and indicators are RST, which resets the ESP8266 chip.Viewer Blue Reset Flash 

Buttons and LED Indicators: ESP8266 Node MCU LED Hardware Specification on the 

motherboard, there is also a user-programmable LED indicator that is connected to the D0 pin. 

2.1.Serial Communication: 

A Digital Laboratory CP2102 USB-to-UART Bridges Converter is included in the box, which 

converts USB signals to UART (Universal Asynchronous Receiver/Transmitter) signals. The 

USB-to-UART converter CP2102 has a connection speed of 4.5 Mbps, flow Control 

capabilitiesESP8266 Node MCU Pinout some powerful pins the four powering pins consist of 

one VIN pin and three 3.3V pins. Use the VIN pin to supply the ESP8266 and its peripherals 

directly if you have a 5-volt power source. The voltage regulator on the PCB is also 

responsible for the 3.3V terminals. These pins may be used to power external components. The 

ESP8266 Microcontroller test system's ground pin is GND[18]. 

Your project uses I2C pins to link several I2C accelerometers and accessories. Both I2C 

Master and Slave are accepted. Programmatically, I2C communication functionality is 

implementable at a clock speed of around kHz. It should be kept in mind that the I2C operating 

frequency should be higher than the worst clock frequency of the slave Smartphone. 

The ESP8266 Node MCU seems to feature 17 GPIO pins, which may be programmed to do a 

variety of tasks like I2C, I2S, UART, Comparator, IR Cruise Control, LED Flash, but also 

Toggle. A differential amplifier, built-in knock, or pull-down may really be configured for 

each digitally enabled GPIO. It may be configured to create a CPU that keeps interfering when 

intended as an input by setting it to perimeter or quality. Channel for ADC (Audio/Digital 

Converter) The Node MCU has a SAR ADC with 10-bit quality. ADC may be used for two 

tasks, including analyzing the electrical output of the VDD3P3 pin and measuring the digital 

signals of the TOUT pin. However, they must all be delivered at the same time. 

3. CONCLUSION 

Since learning how to utilize a large development board begins with learning how to make 

LEDs on Arduino boards flash, we are all familiar with this technique. This article shows us 

how to utilize the basic built-in commands of the Arduino IDE to make the ESP8266 Node 

MCU or ESP-01 device flash LEDs. You don't need to search any further if you're seeking 

instructions on how to configure the Arduino Software to operate with the ESP8266. In the 

beginning, we looked at how and when to use the ESP8266 NodeMCU's GPIO pins to connect 

an extra LED to Node MCU and make it blink in IoT. Finally, we show how to programme the 

ESP01 using an FTDI device and how to control a light emitting diode using the GPIO pin of 

the Node MCU. Next, we learn how to blink a Node MCU onboard LED. The software used to 

generate PWM on the ESP8266 is quite similar to that used on the Arduino. The analogue 

Write function generates PWM signals since the ESP8266 is being programmed via the 

Arduino IDE (the same function which we have used in Arduino as well). The passcode and 

PWM value are the two parameters sent to the analogue Write function. Instead of using Pin 

Number, check the pin's coding if you want to use the PWM output. We must enter a value 

based on the PWM's resolution when it comes to the PWM Figure. Since the Arduino has an 8-

bit resolution, we must enter an integer between 0 and 255. The PWM has a 10-bit resolution 

when used with the ESP8266. We must thus enter a value between 0 and 1023. PWM value "0" 
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denotes a duty cycle of 0%, whereas PWM value "1023" denotes a duty cycle of 100%. You 

may change the duty cycle to any value between 0 and 1023. 
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