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WAKTU 
SOC 

(%) 

Tegangan 

Baterai (V) 

Arus 

Pemakaian 

(A) 

Daya 

Pemakaian 

(VA) 

Irradiance  

(W/M2) 

Tegangan 

Charging (Vmp) 

(V) 

Arus Charging 

(Isc) 

(A) 

Daya Charging 

(VA) 
Dashboard Thingsboard 

09.00-10.00 80,64 12 0,12 1,44 655 12,5 0,08 1 

 

10.00-11.00 80,64 12 0,12 1,44 715 12,6 0,09 1,134 

 

11.00-12.00 83,87 12,1 0,11 1,331 897 12,6 0,1 1,26 

 



 

 

 

 

12.00-13.00 87,09 12,2 0,12 1,464 914 12,6 0,1 1,26 

 

13.00-14.00 90,32 12,3 0,11 1,353 854 12,6 0,09 1,134 

 

14.00-15.00 93,54 12,4 0,11 1,364 765 12,6 0,09 1,134 

 

15.00-16.00 93,54 12,4 0,11 1,364 587 12,4 0,06 0,744 

 

 

 



 

 

 

 

 

 

 

 

WAKTU 
SOC 

(%) 

Tegangan 

Baterai   

(V) 

Arus 

pemakaian 

(A) 

Daya 

Pemakaian 

(VA) 

Irradiance  

(W/M2) 

Tegangan 

Charging 

(Vmp) 

 (V) 

Arus 

Charging 

(Isc) 

 (A) 

Daya 

Charging 

(VA) 

Dashboard Thingsboard 

09.00-09.15 100 12,6 2,7 34,02 974,7 12,6 0,09 1,134 

 

09.15-09.30 80,64 12 2,1 25,2 1101,2 12,4 0,1 1,24 

 



 

 

 

 

09.30-09.45 58,06 11,3 2,3 25,99 1045,2 12,6 0,09 1,134 

 

09.45-10.00 48,38 11 2,5 27,5 812,6 12,3 0,08 0,984 

 

10.00-10.15 35,48 10,6 2,2 23,32 988,1 12,5 0,1 1,25 

 



 

 

 

 

10.15-10.30 22,58 10,2 2,6 26,52 648,2 12,4 0,07 0,868 

 



 

 

 

 

 

 

 

 

 

LAMPIRAN B 
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The NodeMCU (Node MicroController Unit) is an open- source software and 

hardware development environment built around an inexpensive System-on-a-Chip 

(SoC) called the ESP8266. The ESP8266, designed and manufactured by Espressif 

Systems, contains the crucial elements of a computer: CPU, RAM, networking 

(WiFi), and even a modern operating system and SDK. That makes it an excellent 

choice for Internet of Things (IoT) projects of all kinds. 

 

However, as a chip, the ESP8266 is also hard to access and use. You must solder 

wires, with the appropriate analog voltage, to its pins for the simplest tasks such as 

powering it on or sending a keystroke to the “computer” 

have to program it in low-level machine instructions that can be interpreted by the 

chip hardware. This level of integration is not a problem using the ESP8266 as an 

embedded controller chip in mass-produced electronics. It is a huge burden for 

hobbyists, hackers, or students who want to experiment with it in their own IoT 

projects. 

 

But, what about Arduino? The Arduino project created an open-source hardware 

design and software SDK for their versatile IoT controller. Similar to NodeMCU, 

the Arduino hardware is a microcontroller board with a USB connector, LED lights, 

and standard data pins. It also defines standard interfaces to interact with sensors or 

other boards. But unlike NodeMCU, the Arduino board can have different types of 

CPU chips (typically an ARM or Intel x86 chip) with memory chips, and a variety 

of programming environments. There is an Arduino reference design for the 

ESP8266 chip as well. However, the flexibility of Arduino also means significant 

variations across different vendors. For example, most Arduino boards do not have 

WiFi capabilities, and some even have a serial data port instead of a USB port. 

 



 

 

 

 

NodeMCU Specifications 

 

The NodeMCU is available in various package styles. Common to all the designs 

is the base ESP8266 core. Designs based on the architecture have maintained the 

standard 30-pin layout. Some designs use the more common narrow (0.9″) 

footprint, while others use a wide (1.1″) footprint – an important consideration to 

be aware of. 

 

The most common models of the NodeMCU are the Amica (based on the standard 

narrow pin-spacing) and the LoLin which has the wider pin spacing and larger 

board. The open-source design of the base ESP8266 enables the market to design 

new variants of the NodeMCU continually. 

 

 

U Technical Specifications 

 

NodeMCU Pinout and Functions Explained 

 

 

• Power Pins There are four power pins. VIN pin and three 3.3V pins. 

• VIN can be used to directly supply the NodeMCU/ESP8266 and its peripherals. 

Power delivered on VIN is regulated through the onboard regulator on the 

NodeMCU module – you can also supply 5V regulated to the VIN pin 

• 3.3V pins are the output of the onboard voltage regulator and can be used to supply 

power to external components. 

 



 

 

 

 

• GND are the ground pins of NodeMCU/ESP8266 

 

• I2C Pins are used to connect I2C sensors and peripherals. Both I2C Master and 

I2C Slave are supported. I2C interface functionality can be realized 

programmatically, and the clock frequency is 100 kHz at a maximum. It should be 

noted that I2C clock frequency should be higher than the slowest clock frequency 

of the slave device. 

 

• GPIO Pins NodeMCU/ESP8266 has 17 GPIO pins which can be assigned to 

functions such as I2C, I2S, UART, PWM, IR Remote Control, LED Light and 

Button programmatically. Each digital enabled GPIO can be configured to 

  

internal pull-up or pull-down, or set to high impedance. When configured as an 

input, it can also be set to edge-trigger or level-trigger to generate CPU interrupts. 

 

• ADC Channel The NodeMCU is embedded with a 10-bit precision SAR ADC. 

The two functions can be implemented using ADC. Testing power supply voltage 

of VDD3P3 pin and testing input voltage of TOUT pin. However, they cannot be 

implemented at the same time. 

 

• UART Pins NodeMCU/ESP8266 has 2 UART interfaces (UART0 and UART1) 

which provide asynchronous communication (RS232 and RS485), and can 

communicate at up to 4.5 Mbps. UART0 (TXD0, RXD0, RST0 & CTS0 pins) can 

be used for communication. However, UART1 (TXD1 pin) features only data 

transmit signal so, it is usually used for printing log. 

 

• SPI Pins NodeMCU/ESP8266 features two SPIs (SPI and HSPI) in slave and 

master modes. These SPIs also support the following general-purpose SPI features: 

• 4 timing modes of the SPI format transfer 

• Up to 80 MHz and the divided clocks of 80 MHz 

• Up to 64-Byte FIFO 

 

• SDIO Pins NodeMCU/ESP8266 features Secure Digital Input/Output Interface 

(SDIO) which is used to directly interface SD cards. 4-bit 25 MHz SDIO v1.1 and 

4-bit 50 MHz SDIO v2.0 are supported. 

 

• PWM Pins The board has 4 channels of Pulse Width Modulation (PWM). The 

PWM output can be implemented programmatically and used for driving digital 

motors and LEDs. PWM frequency range is adjustable from 1000 μs to 10000 μs 

(100 Hz and 1 kHz). 

 

• Control Pins are used to control the NodeMCU/ESP8266. These pins include 

Chip Enable pin (EN), Reset pin (RST) and WAKE pin. 

• EN: The ESP8266 chip is enabled when EN pin is pulled HIGH. When pulled 

LOW the chip works at minimum power. 

• RST: RST pin is used to reset the ESP8266 chip. 
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