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Abstract— Lithium ion batteries are one of the most 

commercially used batteries. They are widely used in 

different gadgets like mobile phones, laptops, electronic 

gauges and devices, Electric Vehicles and other consumer 

electronics, Electric Vehicles, Robotics and other devices 

concerns related to their safety and efficient operation still 

persists. In this work, we designed a lithium ion battery 

technology protected with battery management system 

(BMS) with inbuilt a radio frequency  single relay channel 

controller that controls the power supply to external circuit, 

A voltage regulator with variable potentiometer that regulates 

the voltage output from 12 Volt to 35 Volt and digital 

voltmeter indicated the rated voltage supply. A battery SOC 

(State Of Charge) indicator for charging and discharging 

status of battery. We also developed temperature monitoring 

system that monitor the Li-Ion cell temperature during 

charging and discharging of battery. We expect the proposed 

strategy and technology improve battery capacity and prolong 

lifespan. This Lithium-ion battery have the characteristics of 

high-power density, long life, low self-discharge, low 

maintenance costs and low environmental impact. However, 

lithium has high reactivity, so there are technical limitations 

related to the safety of building batteries.  
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I. INTRODUCTION 

A lithium-ion battery is a rechargeable battery types in which 

lithium ions move from the negative electrode to the positive 

electrode during discharge and back when charging. Lithium 

ion batteries is based on two or more electrochemical cells, 

electrically interconnected. Each of which contains two 

electrodes and an electrolyte. The redox reaction (Oxidation 

and Reduction) reactions that occurs at these electrodes and 

convert electrochemical energy into electrical energy. This 

Lithium Ion battery is a combination of many cells. These 

cells are called secondary cells. 

Fig. 1: Lithium Ion Cell (Charging and Discharging) 

A. Description of Product – 

Design and developed a prototype of lithium ion battery all in 

one solution. A safe light weight battery for all portable 

devices. The rechargeable lithium ion battery with voltage 

regulator. The output voltage can be regulate from 12 Volt to 

35 Volt and maximum output current is 6 Amps. The input 

voltage supply required for charging is 12.5 Volt to 13 Volt. 

A tiny and compact digital Battery SOC (State Of Charge) 

Indicator with  LED Display  for real time battery charging 

and discharging status. A modular system is also developed 

for monitoring of Li-Ion cell temperature during charging and 

discharging of battery. Temperature monitoring systems 

developed to capture real time temperature data via a sensor 

such as a thermostat. The electronic temperature monitoring 

system to safeguard our products and satisfy regulatory 

demands. In lithium ion battery too low battery temperature 

will slow the charging rate while too high battery temperature 

will create a hazard. Maintaining the correct charging 

temperature range has the added benefit of increasing battery 

life expectancy. The ambient temperature in the immediate 

environment of the battery contributes heavily to the 

temperature of the battery during the charging cycle. Heat 

created by the chemical reaction of charging acts to increase 

the initial temperature of the battery. The optimum Li-Ion 

battery temperature range during charging is between 10°C 

and 30°C (41°F to 86°F). Fast charging, It requires that 

battery temperature not exceed 45°C (113°F). Charging 

above 45°C (113°F) will degrade battery performance. This 

lithium ion battery is protected from 12 Volt 40 amps Battery 

Management System (BMS) that monitors all the 

combination of cells in a lithium ion battery pack, Balance all 

the cells voltage equally and doesn't allow the cells from 

overcharged and protect the battery from fire and explosion. 

B. The technology we used in Lithium Ion battery is 

The technology we used in lithium ion variable battery are 

II. BATTERY TEMPERATURE MONITORING DEVICE 

A modular system is developed for monitoring of Li-Ion cell 

temperature during charging and discharging of Li-Ion 

battery.Using Negative temperature coefficient (NTC) and 

Positive temperature coefficient (PTC) sensor (Thermistor).If 

the temperature increased, resistance decreased then it’s a 

negative temperature coefficient. If the temperature 

decreased, resistance increased then it’s a positive 

temperature coefficient. 
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Fig. 2: Temperature Monitoring Device 

 
Fig. 3: Negative Temperature Coefficient and Positive 

Temperature Coefficient Graph Specifications 

 Control Range: -50 to 110 °C 

 Control Precision: 0.1 °C 

 Measuring Input: NTC10K waterproof sensor L=0.5m. 

 High-Temperature Alarm: -49 to 110 °C 

 Input Voltage: DC 12V 

 Output Type: Relay output 10A (max)  

 Return Difference Setting: 0.1 to 30 °C 

 Delay Starting: 0-10min 

 Temperature Calibration: -10 to 10 °C 

 This module have a dual temperature display and if 

actual temperature is higher than the set value then the screen 

will flash and sound an alarm. The optimum Li-Ion battery 

temperature range during charging is between 10°C and 30°C 

(41°F to 86°F). Fast charging, It requires that battery 

temperature not exceed 45°C (113°F). 

A. Digital voltmeter And Ammeter Monitoring of Voltage 

and Current – 

A digital voltmeter and ammeter for monitoring of output 

voltage and current consumption by devices. 

 
Fig. 4: Digital Voltmeter and Ammeter 

B. Digital battery SOC Indicator -    

A battery indicator is also known as SOC (State Of Charge) 

is a device which gives information about the lithium ion 

battery. This will usually be a visual indication of the battery's 

state of charge and battery power status. 

 
Fig. 5: Lithium Ion Battery Soc Indicator 

III. SINGLE CHANNEL RELAY RADIO FREQUENCY SWITCH – 

A 12V single Channel Radio frequency Wireless Relay with 

Remote Control is a one channel latching relay. The output of 

the circuit is a passive output and it can be controlled by its 

2-button radio frequency wireless controller, The operating 

frequency for the module is 433 MHz and the operating 

voltage is 12 Volt. This latching relay act as a switch that 

controls the power supply to external circuit.  

 
Fig. 6: Single Relay Latching Switch and RF Controller 

A. Specifications- 

Operating Voltage (VDC) 5 to  12 

Maximum Voltage(V) 12 

Supply Current (A) 0.07 

Operating Temperature (C) -40 to 90 

Operating Distance Range (Meter) 15 to 30 

Storage condition  -40 to 80 

B. Variable Voltage Li-Ion Battery DC Controller 

The variable voltage Lithium ion battery DC controller is a 

non-isolated step up circuit that increased the output voltage 

(V) AND CURRENT (AMPS) of the battery. As per the 

 
Fig – DIGITAL VOLTMETER AND AMMETER 

Digital Voltmeter 

Digital Ammeter 

 
Fig – LITHIUM ION BATTERY SOC INDICATOR 

Digital SOC Battery 

Indicator 
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requirements of output voltage we can adjust the variable 

potentiometer. 

 
Fig. 7: Variable Voltage Dc Controller Circuit 

C. Specifications- 

 Input voltage :10-32V. 

 Output voltage: 12-35V (adjustable). 

 Output Current: 6A (MAX). 

 Input Current: 10A (MAX) (Please enhance heat 

dissipation if more than 10amp. 

 Output power: enhance heat dissipation 150W (MAX) 

Easy to drive 65W   90W dual-core notebook. Use a 12V 

battery drive 19V 3.42A notebook, the module 

temperature about 45 c Conversion efficiency: 94% 

(measured at Input 16V, output 19V 2.5A) Output 

Ripple: 2% (MAX) 20M-bandwidth. 

 Operating Temperature: Industrial (-40 c to +85 c) 

(ambient temperature exceeds 40 c, lower power use, or 

to enhance heat dissipation). 

 Full load temperature rise: 45 c No-load current: 25mA 

typical Voltage regulation: 0.5% Dynamic response 

speed: 5% 200uS Short circuit protection: None (Please 

Install fuses and protection circuits at Input port.) Input 

Reverse Polarity. 

IV. ADVANTAGE -  

1) High energy density. 

2) Low self-discharge. 

3) Low cost of maintenance. 

V. PRODUCT DESIGNING  

The tool or software we used for Product designing and 3D 

designing for battery enclosure and battery monitoring device 

enclosure are AutoCAD fusion, It Create high-performing 

product designs and production system layouts and extend 

product capabilities and prevent product failures. 

VI. PRODUCT PRINTING (PRODUCT DEVELOPMENT)  

Using 3D printing technology (Product Development) for 

battery temperature monitoring device enclosure. The 

processes and materials using FDM technique, Fused 

Deposition Modelling (FDM) is a type of additive 

manufacturing technology that enables the construction of 

three-dimensional objects, prototypes and products through a 

computer-aided or driven manufacturing process. And 

material using ABS is a very mouldable material which 

makes it most suitable for a lot of applications. It is widely 

used in 3D printing due to its light weight, moldability and 

low cost. 

VII. CONCLUSION 

Compared to the traditional battery, This lithium ion battery 

technology charge faster, Last longer and have higher power 

density and low cost maintenance. we monitor the battery 

power supply  and in case of short circuit condition we can 

easily switch off the battery anytime using radio frequency 

remote. lower self-discharge rate than other rechargeable 

batteries. This makes for better power efficiency as a single 

cell has longer charge retention than other battery types. 

VIII. APPLICATION 

This project lithium ion battery technology offer power 

solutions across the spectrum from energy storage solutions 

to portable energy solutions. Some of the most common 

applications of this lithium-ion battery are: 

1) Power backups/UPS. 

2) Consumer electronic goods. 

3) Small electric mobility. 

4) Energy Storage Systems. 

5) Robotics. 

6) E-Bikes. 
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