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ABSTRACT
Electrical energy has become a necessity in almost all aspects, especially in the automotive sector because it has
an important role in electronic systems and instruments. Batteries are a source of electrical storage energy
needed to blame motor and electronic machines, with different shapes and capacities. At this time the battery
has problems with charging the battery because the electric charge in the cell is reduced which takes a long time
so it requires fast and efficient automatic charging. The battery charger circuit uses a power supply to reduce the
220 volts AC voltage to convert it to 19 volts DC and a step-down setting of 5 Ampere 12 Volt to enter the
battery with the time needed under 5 hours of charging time with a difference of 20% battery capacity and 50%
difference in 1 hour of battery charging.
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INTRODUCTION
Electrical energy has become a necessity in almost all aspects, especially in the automotive sector because it has
an important role in electronic systems and instrumentation. The weakness of electrical energy in principle lies
in the fact that the process of forming and using (generating & using) electrical energy is usually directly
proportional, at the same time. We can't just generate the last stored electricity with simple tools. It is a law that
the electrical energy we use must come directly from the source. In accordance with the times and the
development of electrical energy sources, batteries are one of the most needed energy sources and currently,
batteries can be found in various shapes and different capacities. Among others, the type of lead-acid battery
(battery).
The lead-acid battery began with the research and discovery of Raymond Gaston Plante in 1860. In the Plante
fabrication method, two tin strips and a medium layer of coarse cloth are wrapped in a spiral and soaked in a
10% sulfuric acid solution. Early Plante cells had a small capacity, because of the amount of energy stored
depend on the corrosion of a single tin foil into lead dioxide to form a material [1]. A lead-acid battery can be
defined as a device, which changes the chemical energy it contains in the active ingredient directly becomes
electricity through the electrochemical oxidation-reduction reaction (redox) [1]. This type of reaction involves
the transfer of ions from one material to another through an electrical circuit [1]. Battery (lead-acid) has been
widely applied and has a major role in the demands of human needs [2], Battery batteries are also applied to
energy storage [2]. Lead-acid also has an important role in the automotive field.
A lead-acid battery is a type of battery with mature technology and low cost that is widely applied to
conventional vehicles such as cars, motorcycles, and electric vehicles [3]. But vehicles that use batteries always
present a short-range problem with charging once, which has hampered vehicle development, besides that the
battery will experience a rapid rise in temperature which in the end affect battery life instead of achieving
measurable capacity by simply increasing the current charging and shortening the charging time [4]. capacity
changes during non-linear battery release and some old batteries will appear to have a reduced voltage [2].
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Judging from the current efficiency of lead-acid batteries, it is currently developing, but from this it is still a
long time when the charging time is continuously stopped when the battery voltage reaches its maximum
voltage (fully charged). If the battery has reached the highest voltage but continues to charge it will cause losses,
namely waste of electrical energy and heating will occur in the battery cells, so it would be better if the charger
can work automatically to charge the battery in an empty state and stop charging when the battery is already full
automatically. Based on the description above, this study aims to design a battery charging system that is easy to
apply and can be done automatically. Because the existing materials and tools are easy to find/buy at electronics
stores, it is different from today's chargers that use a full PCB. This research design is expected to help readers
and adolescents to demonstrate our research on the manufacture of battery chargers.
CHARGER
A charger is a device to charge the electric power into the battery/accumulator with the electric current through
it. Often called a series of electrical appliances converter, it's used to convert alternating electric back and forth
(alternating current/ac) become the direct current electricity (direct current/dc), which serves for storage Dc
power source dc to equipment that uses or to charge the battery so that the capacity is maintained full so the
reliability of the generating unit is ensured. Although it is easier to implement and control a simple conventional
charging method, it takes more than ten hours of charging which also affects the battery [5], and the battery
charge level is an important parameter for assessing the charging speed, i.e. allowed in terms of reliability, the
charge rate c / 10 means the battery capacity is restored within 10 hours [4]. Therefore this research was
conducted to reduce charging time by designing a safe and optimal charger. The charging circuit is applied in
this study using components that are easily available in the electronics market. With a system that is simple, and
easy to implement, anyone can try it. The charging method used for battery charging is to provide voltage and
power, and assisted by the control circuit referred to in this charging system is to control the lines of all
electrical input to be supplied to each charging component.
Power Supply is the main tool for a battery charger circuit to maintain voltage and electrical stability, even
though there are changes or variations in the load or power source (input voltage and current), which
immediately fix and filter (filter) for AC input voltage replacing with DC voltage by adjusting adjustable
voltage as needed. A transformer Is a device related to electronic devices as a device that can reduce electric
currents or voltages [5-8]. This transformer has several types, namely, Step Down and Step up. A transformer
with another name transformer has a coil wrapped around an iron core which is useful as a magnetic field
amplifier. This coil serves as the entry point for the alternating current shuttle media from the source that will
pass through the primary coil and exit through the secondary coil. In the step-down transformer, the number of
secondary windings is less than the number of the primary coil, while the step-up transformer which has more
secondary windings than the primary winding functions as a step up. voltage comes from the electricity flowing
to rise to the high voltages used in long-distance transmission.
The charger controller is an electronic circuit that regulates the charging process for the battery or battery bank.
The DC voltage of the mains generally varies above 12 volts. The accumulator controller functions as a voltage
regulator so as not to exceed the power tolerance limit. In addition, the controller also prevents the current flow
from the battery charger from flowing back into the system when the charging process is not in progress (for
example when it is full) so that the battery that is already in the charger does not drain capacity. If the
accumulator or accumulator circuit is fully charged, the DC flow from the system will be disconnected so that
the battery charger does not experience charging so that damage/decrease in battery voltage can be prevented [9].
The Sensor Power Analyzer is an electrical analyzer manufactured by various test equipment manufacturers to
meet the growing demand for measuring all aspects and power supplies, as well as the power measurement
based oscilloscopes, which are available, are designed to provide the necessary voltage analysis measurements
for test devices that produce, converting, or consuming electricity. In this way, the power analyzer can more
precisely meet the measurement results in search.
MATERIAL AND METHODS
Concept Principles
Based on the current battery charging concept. A new battery charger system design is proposed, with a series of
structural analyzes and being developed. The concept of the battery charging system and its main components
can be seen in the flow rate structure in the figure below figure 1.
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Figure 1. Battery Charger Scheme
In the process of charging the battery, the power supply receives an electric current from a power source of 220
V AC then flows it through the positive and negative cables to the Step-Down to adjust the voltage drop and
balance the flow of the electricity level by converting it to DC [10]. The power analyzer receives the output
from Step-Down to read the value of the voltage flowing into the battery, the Charger Control regulates the
battery charge rate with a Cut-Off system to prevent overcharging.
Design of charger
The charger circuit scheme our results easily with the plug-in-play method because the components used are
already in use and connect using a cable.

Figure 2. Component Specifications
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Figure 3. Charger Wiring Diagram
MATERIALS
THE POWER SUPPLY is the main tool in the battery charger circuit to maintain the stability of the voltage and
electric current from the power source (PLN) and to flow to the next components.
STEP-DOWN to reduce the voltage from the output power supply. Step-down is used with a voltage of 10A
which has a feature that can adjust the output voltage with an adjustable size configuration.
THE CHARGER CONTROL used has an electric current of 20A using a power supply with a DC input of 10V
- 30V. This module has overcharging and overcharging protection so that it can adjust the start and end voltages
according to battery data.
POWER ANALYZERS are used which can read real-time and exact time from amperes, volts, and watts. With
0-60V working voltage and no configuration or programming required.
Work Principle
The working principle of this charger circuit starts from a power source with an AC voltage of 220V, from that
voltage is 220V then goes to the 2 power supply components with a series circuit so that the output is lowered
and converted to DC 19V [11]. Then after exiting the output, the power supply continues the flow rate to the
step-down input to decrease and adjust the current to 5 A and to 12V DC and can also adjust the output, then the
output from the step-down is connected to the power analyzer circuit to find out the numerical data output. and
input the battery charger. The output of the power analyzer is connected to the charger control input to regulate
the flow rate of electricity to the battery such as the charger control disconnect system.
RESULTS AND DISCUSSION
Testing the charger circuit with an output voltage of 12 volts and a current set to achieve the step-down target.
The state of the battery that has a voltage below 11 volts, due to conditions below 11 volts, the battery cannot
blame the motor [12]. The indicators measured in this test are the charging speed and initial charge voltage of
the battery charging circuit. The following is the test result data.

TEST 1: 1, 5 Ampere (12V)
TEST 2: 3 Ampere (12V)
TEST 3: 4 Ampere (12V)
TEST 4: 5 Ampere (12V)
Figure 4. Charging Time Graph
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Based on the graphic image 1 can be taken an analysis that the battery charging cycle of the battery capacity of
20% or close to the minimum voltage that is carried 10 Volts with the current set to see the speed and duration
of charging ranging from 1.5 Ampere to 5 Ampere, with clearer graph lines the blue color indicates 20% battery
capacity and from test 1 with a point line showing an increase or a long time achieved 8 hours because the
current is very small 1.5 A (12 V), in contrast to the point line on test 4 which experienced a decrease from in
tests 1, 2 and 3 with a time of 3.5 hours with a high current of 5 A (12 V) [13]. as well as the pink graph line in
test 1, the point line is at 6.5 hours with a small current given 1.5 A (12 V) but has decreased in each test with a
difference of 1 hour after the added current flow to the battery and reaches target on the test 4 point line in the 3hour position charging with a given current of 5 A (12 V).
Table 1. Data Charging Time Capacity of 20%
No.

Current

Voltage

1
2
3
4

1, 5 A
2, 8 A
4A
5A

12 V
12 V
12 V
12 V

Time
(hours)
8
6, 5
5
3, 5

Table 2. Data Charging Time Capacity of 50%
No.

Current

Voltage

1
2
3

1, 5 A
2, 8 A
4A

12 V
12 V
12 V

Time
(hours)
8
6,5
5

See table 2 above with the condition of the battery being almost empty. The charging cycle is quite long from a
small ampere to the maximum limit targeted by a difference in charging time of almost 1.5 hours, while table 3
with a condition of 50% is shown on the battery indicator the charging process is fairly fast with the same
amperage in table 2 with 1 hour of charging. With an average of test results and targets achieved ended with
input current to the 5 Ampere battery with 12 Volts the time required 3.5 hours for batteries with a minimum
state.
Cut-Off Method

Figure 5. Cut-Off Result

Figure 6. Cut Off Circuit System
The Cut-off method is the same as the transistor cut-off point, where the transistor does not deliver current from
the collector to the emitter, or the point where the transistor is clogged. At this point, no current flows from the
collector to the emitter. The cut-off point is also defined as the state where IE = 0 and IC = ICO, and it is known
that the backward bias of VBE. With the cut-off, the flow of current leading to the battery can be interrupted
automatically after the battery is full, seen from Figure 3 shows the current when charging 1.45 A 12.6 Volts
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when the battery is fully charged directly decides the current flow will flow to the battery by the charger control
because the transistor in the charger control has detected the capacity of the battery is full, as seen from the LCD
indicator on the power supply shows the current flowing 0 A. with an easy cut-off system setting on the charger
control, set the stop flow rate by pressing the right button on the charger control under the LED or can be seen in
Figure [6], long press until the number on the LED flashes, after flashing press again according to the voltage
nominal specified for running the Cut-Off system, wait and stand still to lock the cut-off voltage.

Figure 7. Settings on The Charger Control
Flow Rate
Flow rate can be said to be electric current, electric current is the rate of flow of electric charge through a crosssectional area. This means that if it is a conductor, there is a movement of electric charge, both positive and
negative, it is said that at the introduction there is a flow of electricity [14]. In the battery charge level, there is
an ideal current for charging the battery which is 10% of the battery capacity. like a 4 Amp battery, the ideal
charge is 10 hours. The charger can be charged with large currents which will allow the battery to charge
quickly, but the battery will become hot and there is a risk of damaging the battery cells. with the cut-off and
control method on the charger can be more optimal so that charging does not occur and is safe.
Maintenance of Components
The circuit scheme above is very easy to apply, and also for the most efficient electrical components, it is also
easy for replacement and fairly easy maintenance because all electrical components are widely used in shops or
market places. each electrical component can be replaced with components of different brands but the
specifications of these components are the same.
CONCLUSION
Initially, a quick fix of the research conducted on the development of the battery charging that has been
provided. Then, many designs and systems support supporting and supporting components. Charging uses the
power supply as an electric current giver, voltage lowering, and Charging Control for breakers and current
control into the battery. Many things affect the charging process of the current up, but with the step-down that
can go up and down the current and control the charger so that the charging process works optimally. Battery
charging test with a capacity of 12 Volts 32 Ah, an input voltage of 12.8 Volts with a current of 5 Amperes for 3
hours, and disconnection of the input current to the battery automatically runs well and according to the
intended target. This way the charging process can then be safely carried out without looking at the battery
charger because it has automatically cut off the current and the specified time has been tested.
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