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ABSTRACT 

The objective of this project is to create or design the solar battery indicator to 

monitor the percentage capacity of the battery. The purpose of the use solar energy in 

this project is to replace the existing energy by use the solar energy to charge the battery 

using the charging circuit and to improve the solar energy to a new application. This 

project design is separated into two basic parts which are the charging circuit which is 

solar charging circuit and the solar battery indicator circuit. The main task of charging 

circuit use in this project is to charge and store the sun energy from solar panel into the 

battery. The battery use in this project is 12V 7 A lead-acid battery which is fit for 

storing the energy from the solar panel. The solar battery indicator circuit using as the 

load for the I 2V 7 A lead-acid battery. Main task of this circuit is to check the capacity 

of the battery when the battery is charging and when the battery is use. The circuit will 

display the percentage of the voltage capacity in the battery by using the seven-segment 

display and the range of the voltage charge and discharge will use LED as monitoring 

display. 
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ABSTRAK 

Objektif projek ini adalah untuk membina pemapar bateri solar untuk memapar 

peratusan kapasiti sesebuah bateri. Tujuan penggunaan tenaga suria ini adalah untuk 

menggantikan tenaga yang sedia ada bagi mengecas bateri disamping menggunakan litar 

pengecas dan menambah baik penggunaan tenaga suria untuk kegunaan aplikasi baru. 

Projek ini dapat dibahagikan kepada dua bahagian dimana bahagian pertama ialah 

pengecas suria manakala bahagian kedua meliputi litar pemapar. Tugas utama litar 

pengecas dalam projek ini adalah untuk mengecas dan menyimpan tenaga daripada 

tenaga suria melalui panel suria kedalam bateri. Bateri yang digunakan dalam projek ini 

adalah 12 V 7A bateri asid sulfurik yang mana telah disesuaikan untuk menyimpan 

tenaga daripada panel suria. Litar pemapar bateri akan digunakan sebagai beban untuk 

bateri ini. Tugas utama litar pemapar ini adalah untuk menyemak kapasiti bateri semasa 

bateri dicas dan dinyahcas. Litar ini akan memaparkan peratusan voltan yang terdapat 

dalam bateri dengan menggunakan pemapar seven-segmen dan ju lat semasa bateri dicas 

dan dinyahcas akan dipaparkan melalui LED. 
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CHAPTER! 

INTRODUCTION 

1.1 Overview 

Solar energy is the light and radiant heat from the Sun that influence Earth's 

climate and weather sustains life. Solar power is synonym to solar energy or more 

specifically to refer the electricity generated from solar radiation. Solar energy 

technologies can provide electrical generation by heat engine or photovoltaic means; 

space heating and cooling in active and passive solar buildings, day lighting, hot water, 

thermal energy for cooking, and high temperature process heat for industrial purposes. 

Since this technology is still new in Malaysia, so the using of solar as electric source is 

limited. So, in this case, solar energy is use to replace the existing power supply 

because solar energy is the renewable energy and can minimize the pollution to the 

earth. 

This project is use the solar energy as the main supply and applies the existing 

solar energy to a new application. To supply the required voltage to the battery 
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indicator, a voltage regulator needed to reduce the voltage from the solar panel which is 

up to 20 VOe depend on the sunlight energy to 5 voe. The first step to start this 

project is to make a research and thorough analysis about the panel solar that will be 

used for this project. After obtaining the data needed, a charger circuit must be design 

to charge the battery. This will ensure that the charger which will be charge the battery 

are functioning and will be able to supply the battery indicator circuits which have 

function as a load. Besides that, the battery indicator needs to be design as the monitor 

to the battery capacity. This battery indicator will use seven - segment and light 

emitting diode (LED) as the display. 

1.2 Objective 

The aim of this project is to design or invent the solar battery indicator which 

uses the solar energy using solar cell to produce the electric energy. On the other hand, 

this project wants to implement the renewable energy to replace the permanent energy 

such as oil or charcoal. The objective of this project is to: 

i. To use a renewable energy in order to replace the existing supply. 

ii. To charge and stored solar energy in the battery using the charging circuit. 

iii. To design the battery indicator to monitor the percentage capacity of the 
battery. 



3 

1.3 Scope of Project 

These projects obviously focus on hardware implementation. This project is 

divided into two parts of hardware implementation which are solar charger circuit and 

the battery indicator circuit. Several scopes need to be proposed in these projects which 

are: 

i. Solar panel will produce up to 20V DC from sun energy depend on sunlight. 

ii. The output from the solar panel will use to give supply to the battery l 2V DC 
7 Ah by using the charger circuit. 

iii. Voltage regulator will reduce the voltage from battery which is from 12V DC 
7 Ah to SV DC to the battery indicator. 

iv. Battery indicator will use seven - segment and LED as monitoring display. 

v. Charged battery will use when the solar supply cannot operate. 

1.4 Problem Statement 

Nowadays, there are many type of energy that can be used as a power supply by 

using the equipment that can convert it to into electricity. Solar energy is the renewable 

energy that not be commercialize as a supply than other energy such as hydro energy 

and charcoal energy and not many appliances use this solar energy. So this project main 

objective is to use the solar energy as main supply and implement it to other electrical 

appliances. On the other hand, the battery use cannot display the percentage of the 

capacity of the battery when it in use or charge. Hopefully, this battery monitoring 

circuit will overcome the problem by display the capacity of the voltage by using the 

percentage of use and discharged of the battery. 
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1.4 Thesis Organization 

Including this chapter, it consist of 5 chapter altogether. Chapter 1 is contained 

full description of the project, chapter 2 is article review, chapter 3 consists of the 

project methodology, mostly about the project flow and how it's organized. Chapter 4 

presents the expected result, while the conclusion in chapter 5. 
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CHAPTER2 

LITERATURE REVIEW 

2.1 Introduction 

A review of the article was performed to identify studies that relevant to the 

topic. A combination of the following keywords was used to identify relevant material. 

In this chapter, the researcher reviews article and past research about the component and 

device used to make this project a reality. Literature review has been made from various 

sources like journals, books, articles and others. A study about this project had being 

identified which are solar battery indicator which is integrated with the solar panel to 

produces power supply from sun energy, voltage regulator to give the suitable voltage to 

the solar battery indicator, solar charger to charge the battery, suitable battery 

specification use for this project and seven-segment and LED display to monitoring the 

capacity of the battery. 
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2.2 Solar Energy 

A solar cell or photovoltaic cell is a device that converts sunlight directly into 

electricity by the photovoltaic effect. Photovoltaic are the field of technology and 

research related to the application of solar cells in producing electricity for practical use 

[I] means that the electric energy can be produce by the solar energy by using the solar 

panel and output energy from solar panel can be used for the domestic use. Solar power 

technologies provide electrical generation by means of heat engines or photovoltaic [2] 

that means the solar energy can provide the electric energy by using the suitable 

technology to convert the sun energy to the electric energy. Solar panel which is also 

known as photovoltaic is a device that is capable to converting at least a portion of solar 

light incident thereon into electrical energy [3]. It means that solar energy can convert its 

energy into the electric energy which we need to use solar energy as main supply to the 

project. The wind and solar power constitute the primary power generation system and 

diesel generators act as backup. 

Figure 2.1: Solar Panel 
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Model Sunmodule SW80 mono/RSE 

Rated Max. Power, Pmax(W) 80(±5%) 

Open Circuit Voltage, Vsc(V) 21.9 

Rated Voltage, Vrated(V) 17.5 

Short Circuit Current, Isc(A) 5 

Rated Current, Irated(A) 4.58 

Maximum System Voltage, (V) 715AC 

Table 2.0: Solar Panel Specification 

2.3 Voltage Regulator 

Voltage regulator which is has a function to fix the output voltage in certain 

value will play important role. It includes a capacitor to provide a regulated voltage and 

a regulation circuit for closing the regulation switch when the regulated voltage is below 

reference voltage [4]. This is because every appliance must get stable voltage to operate. 

In this case, a voltage regulator needs to be design in case to get appropriate value of 

voltage. Voltage regulator is an electrical regulator designed to automatically maintain a 

constant voltage level. Depending on the design, it may be used to regulate one or more 

AC or DC voltages [5] means that the main function of the regulator is to give the 

maintain voltage and it convert the AC or DC voltage according to the system design of 

the regulator. 
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Figure 2.2: Voltage Regulator 
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A solar charger employs solar energy. They are generally portable. Solar 

chargers are also used for charging of lead acid or Ni-Cd battery bank up to 48 V & 

hundreds Ampere-Hours (up to 400Ah) capacity. For such type of solar chargers, 

generally intelligent charge controllers are used. A series of solar cell array plates are 

installed separately on rooftop of buildings & can be connected to battery bank through 

intelligent charge controllers. As solar chargers are good source of green energy, such 

arrangement can also be used in addition to mains supply chargers for energy saving 

during day times [6]. 

2.5 Lead-Acid Battery 

Knowledge of the charge efficiency of lead-acid batteries near top-of-charge is 

important to the design of small photovoltaic systems. In order to know how much 

energy is required from the photovoltaic array in order to accomplish the task of meeting 
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load, including periodic full battery charge, a detailed knowledge of the battery charging 

efficiency as a function of state of charge is required, particularly in the high state-of

charge regime, as photovoltaic systems are typically designed to operate in the upper 20 

to 30% of battery state-of-charge [7]. It means we have to know the energy produce by 

the solar panel to ensure the lead/acid battery is charge. 

Figure 2.3: Lead-acid battery 

2.6 Seven-segment 

A seven segment display, as its name indicates, is composed of seven elements. 

The seven segments are arranged as a rectangle of two vertical segments on each side 

with one horizontal segment on the top and bottom. Additionally, the seventh segment 

bisects the rectangle horizontally (8]. There are 2 type of seven-segment which are 

common anode which is the supply from the positive supply and seven-segment 

connected to negative supply is called common cathode. The segments of a 7-segment 

display are referred to by the letters A to G, where the optional DP decimal point is used 

for the display of non-integer numbers. 
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Figure 2.4: Seven-Segment Displays 

2. 7 Types of Charger 

There are various types of battery chargers like mobile battery charger, car 

battery charger and etc. The duty of all the chargers is the same, that is, to basically 

charge a battery. With many types of chargers out in the market, it is essential to find out 

which would suit ones' requirement and necessity, so that the chargers can be of 

maximum use to the user. 

2.7.1 Switch Mode Regulator 

Also called as a Switcher, these regulators use the modulation of pulse 

width for controlling the voltage. The power wastage is also comparatively less 

in this type of charging. The size of the whole component can be reduced with 

the help of using high switch frequency [9]. 
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2.7.2 Series Regulator or Linear Regulator 

This type of charging is less complex but the power wastage is more here. 

Here the load current moves through the regulating transistor, which is usually a 

device of high power. Due to the unavailability of switching, the current 

produced is pure DC type and so there is no need of an output filter. It is very 

suitable for low noise producing devices [9]. 

2.7.3 Shunt Regulators 

They are common photo-voltaic systems as they are quite inexpensive to 

build and easy to design. This type of charging does not allow over-charging, as 

the PV output is shunted when the voltage reaches the correct level, and hence 

the name [9]. 

2.7.4 Buck Regulator 

This is a switching type of charger that uses a step-down DC-DC 

converter. Here the heat loss is very less and the efficiency is also very high. 

Also these types of chargers can handle high current-outputs [9]. 
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2.7.5 Pulse Charging 

These types of chargers make use of a series transistor, which has the 

facility of being switched as well. Part of the cycle it acts as a switch regulator 

and so less wastage of power and heat is maintained. When the charger is at rest, 

the polarization is reduced as well. These types of chargers require current 

limiting in its input sources, for safety features and reasons. 
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CHAPTER3 

METHODOLOGY 

3.1 Introduction 

This chapter will discuss on the methods that will be use to ensure the project 

c-0uld achieve the objective and scope of the project. Thus, all the methods need to be 

done as in schedule so that this project could be completed within the time. There are 

several steps to be applied in designing a solar battery indicator. Most of the electronics 

devices are sold in the stores that require designing the solar battery indicator. This 

project will be able to monitor the capacity of the battery which use in this project. The 

battery use in this project is 12V DC lead-acid battery. The relevant information is 

gathered through literature review. Figure 1 shows the block diagram of whole system 

that has been applied. 
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SOLAR PANEL B.-\ITERY 
.. CHARGER .. 

lTJ> to 20' DC 12 'DC' -.-\h 

1 
B.-\ITERY INI>IC'ATOR REGlTLATOR 

--
~\ T>C 12 'DC' - =''TIC' 

Figure 3.1: Block Diagram of the Solar Battery Indicator 

Figure 3.1 shows that's the solar panel will produce the energy from the sunlight 

which is up to 20 VDC to supply the solar charger which use the 12 VDC. The solar 

charger will charge the battery during day time and store the energy in the battery for 

night use or when there is no sunlight energy. The voltage regulator will convert the 

voltage from the battery for suitable use of the solar battery indicator which is SVDC. 

LED monitoring 

monitoring 

Figure 3.2: Develop Monitoring Circuit 
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Figure 3.3: Develop Solar Charger Circuit 

Figure 3.2 and figure 3.3 show the picture of the project. The project circuits 

divided into two parts namely, solar charger circuit and solar battery indicator. Each part 

of the project will be discussed in the following section. 

3.2 Hardware Implementation 

This section will discuss about the components and the concept of both hardware 

part which is solar charger and the solar battery indicator. 
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3.3 Solar Charger Circuit 

This solar charger it fit with the source energy use which is solar energy. The 

solar charger circuit will use the rechargeable battery which is 12V. The medium power 

solar system can be built with the 12V solar panel up to JOA and a lead acid 

rechargeable battery which is up to a few I OOAh. 

By theory method, the zener diode will conducts and turn on transistor Q2 when 

there is enough photovoltaic voltage to charge the battery and will switch on the rest of 

the circuit to operate the circuit. At night time, the circuit will switch off and IC2 

provides a 5V regulated voltage to the power to comparator circuit and also provides 

references voltage for the comparator IC la. The zener diode act as the current limiting 

flow back to the solar panel during the night time. 

When the battery is below the desire full voltage and needs charging, comparator 

IC I a will activates the QI and Q3 to on and allow the solar charging current to flow 

into the battery. The Q3 will allow the circuit to be connected to the common ground for 

the solar panel and the battery. 

IC la operates as a comparator based schmidt trigger oscillator when the battery 

is reaches the full charge point and it will switch the solar current off and on. The 

switching will cause the battery voltage to oscillate a few I Om V above and below 

desired set point of the battery voltage charge. 

The green LED will act the display of the solar charger when the battery is fully 

charged. IC 1 b only needs an approximate center point to work as the on-off comparator 

and it is connected to the varying IC la so that it does not require another reference 

divider circuit. 

The resistor on the input side of the IC la forms a resistive bridge circuit that is 

used to compare the battery voltage to a reference voltage coming from IC2, R8 and 

R9.R7 will adds positive feedback to IC la for a Schmidt trigger characteristic. 
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Figure 3.4: Schematic Diagram for Solar Charger 

3.4 Solar Battery Indicator 

3.4.1 Seven - Segment Monitoring Circuit 

This circuit main function is to show the capacity of the battery for this 

project. The seven-segment will use as display to show the capacity of the 

battery. The l2V DC rechargeable lead-acid battery use should be operated 
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within OV and 12V. When the battery charges higher than 12V it is said to be 

overcharged, and when it discharges below I .50V it can be deeply discharged. 

Input from the battery is applied to IC LM3914. The IC 74LS147 is a 

decimal-to-BCD priority encoder which converts the output of IC LM3914 into 

its BCD complement. The true BCD is obtained by using the hex inverter IC 

74LS04. This BCD output is displayed as a decimal digit after conversion using 

IC5 (74LS247), which is a BCD-to-seven-segment decoder/driver. The seven

segment LED display (L TS-542) is used because it is easy to read compared to a 

bar graph or, for that matter, an analogue meter. The charge status of the battery 

can be quickly calculated from the display. For instance, if the display shows 4, it 

means that the battery is charged to 40 per cent of its maximum value of 12V. 
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Figure 3.5: Schematic Diagram for Seven-segment Monitor 
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3.4.2 LED Monitoring Circuit 

These circuits operating by place the battery to the terminal positive and 

negative terminal of the circuit. The purpose of the variable resistor, R2 is to set 

the voltage divisor of the battery to set it into the range of the voltage. This 

solution is better than letting the internal voltage regulator set the 12V sample 

voltage to be feed into the internal voltage divider simply because it cannot 

regulate l2V when the voltage drops lower_ The build in voltage regulator of the 

IC LM3914 provide the stable voltage which is fed up into the precision internal 

resistor cascade to generate sample voltage for the internal comparator which is 

use LED as the output display. The variable resistor, R3 is set as the offset 

trimmer of the voltage range that needs to be checking the voltage of the battery. 

12V 
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Figure 3.6: Diagram of LED Monitoring Circuit 
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3.5 Regulated Voltage 

The components used mostly need a constant DC voltage supply of SV. To meet 

these requirements, a DC regulator, IC 7805 is used. The IC is build to regulate DC 

input and provide a constant DC output of SVDC. 

01 

- 1N4007 IC1 OUT 
i... I IN 1 

7805 J .- I 
2 

l01ZV COM 
BATTEffi C1 -t --4.70µ - - --· --181/ 

CC-2 -

- ~ 

Figure 3.7: Volt Voltage Regulator 

3.6 Solar Panel 

The main source of this project is use the solar energy to supply the 

energy to the charger circuit and monitoring circuit. The specification of the solar 

panel need to be consider to these project. This solar irradiation data consist of 

the solar system information, sun energy information and the irradiation of the 

sun energy at the working project places. 
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Model Sunmodule SW80 mono/RSE 

Rated Max. Power, Pmax(W) 80(±5%) 

Open Circuit Voltage, Vsc(V) 21.9 

Rated Voltage, Vrated(V) 17.5 

Short Circuit Current, Isc(A) 5 

Rated Current, Irated(A) 4.58 

Maximum System Voltage, (V) 715AC 

Table 3.0: Solar Panel Specification 

Your location: 
26300 Gambang, Pahang, 

Malaysia 

Using data from Kuantan (AFB) weather station 

Min. solar irradiation per day 3.58 kWh /m2 

Average solar irradiation per day 5.19 kWh I m1 

Max. solar irradiation per day 5.97 kWh /m2 

Table 3.1: Solar Irradiation Data 

Energy usage (per day) 0.003 kWh 

Maximum (Peak} load 35 w 

Power from other sources (wind, hydro, etc} OAhadayat 12 V 

Table 3.2: Sun Energy Data 
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System volta2e 12 v 
Current required (factorin2 loss) 21Ahat12V 

5 x Suntech Solar Panel 20Watt 12Volt 
Solar Panels (Multi-crvstalline Solar Panel) 

Solar Char2e Controller 1 x Morningstar 12Volt 6Amo DC Solar Controller 

Days of batterv backup 3 days 

Battery depth of discharne 50% 

Battery bank required 312Ah 

(factorin2 loss) 1 x Fullriver Sealed Lead Acid AGM Batterv 12Volt 

2.3AhHGL 

Table 3.3: Solar System Information 

17 

12 total 

solar input W 
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• generator 

4- 71! Usag:i 
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Figure 3.8: Graph of Annual System Performance of the Project 
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3.7 Load Calculation 

Component Power, (P) =Current, (I) x Quantity Power Rating 
Voltage, (V) (W) 

LM3914 0.2mA x SV 2 2.00m 

74LSl47 0.4mAx5V 2.00m 

74LS247 50µAx5V 0.25m 

74LS04 0.4mA x 5.25V 2.!0m 

LTS-542 40mW 40.00m 

TOTAL POWER 46.35mW 
(W) 

Table 3.4: Total Power Consumption 

Total load per day 

Load battery indicator= 46.35m W 

Unit= I 

Total power= I x 46.35m x 24 hour per day 

= 1.l 124Wh per day 

Energy loss =20% 

Total load power= total power+ 20% Energy loss 

= L33488Wh per day 



Sizing Solar Panel 

5 hour peak sunshine for Malaysia 

Solar panel input= 1.33488/5 hour peak sunshine 

=266.976mW 

Select solar panel and regulator 

Solar panel in lab= 12Watt 

Unit of Solar = 266.976m/12 ...... solar panel input divide by solar panel used 

= 0.022 unit 

=::el unit 

Short Circuit Current, Isc = 5.00A * 

Regulator must can handle 5.00A Jsc 

Sizing Battery 

Load= 1.1124Whperday 

Ampere hour per day= total load per day divide by Rated Voltage* 

= 1.1124/17.5 

=63.57mAh 

Energy loss = 20% 
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Ampere hour per day= 63.57m + 20% 

= 76.284mAh per day 

Battery required= 76.284m/0.2 Energy loss 

= 0.38 I 42Ah x 7 days backup no sun light 

= 2.66994 Ah for seven days 

Selected of battery= 12V 7Ah Lead Acid Battery 

Unit of battery = I units 

25 



3.8 Flow Diagram of the Project 

START 

Brainstorming and 
identify the idea 

Identify size of solar panel
l 7VDC, voltage of battery 
use-12VDC, regulator, and 

charger 

Search solar panel, regulator, 
charger, and battery indicator 

circuit and component use 

Make analysis and choose the suitable 
solar panel, regulator, charger and battery 
indicator display circuit and component 

Start to construct and design the 
hardware 

Testing and troubleshoot the 
hardware 

Thesis and report 
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CHAPTER4 

RESULT AND DISCUSSION 

4.1 Introduction 

The charging design circuit has been successful in achieving one of the main 

objectives of the project. On the other hand, the monitoring percentage of the battery 

using the solar battery indicator been successfully display on the display component 

which is seven-segment component. A comparison of the solar panel and the battery 

specification have take place in order to distinguish the voltage charging and discharging 

over time taken to store the energy from the solar panel use. This chapter consist of the 

discussion on the result from the outputs of the charging process occur. Monitoring 

circuit of the battery is use to monitor the capacity of the battery. 
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4.2 Result of Experiment 

4.2.1 Solar Panel 

The reading of solar panel during the open circuit which is not connected 

to any load is taken. The reading is take again during the solar panel is connected 

to the load to check the voltage drop. 

Battery Capacity Reading (Volts, V) 

Open circuit 21.9 

Connected to load 19.7 

Table 4.0: Data reading of Battery 

Figure 4.1: Data reading of solar panel during open circuit 
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From table 4.0 and figure 4.1, we can see that there is voltage drop after the solar 

panel was connected to the load which is battery. The voltage drop reading is 2.2V DC. 

These cases occur because of the current produce from solar panel is not 

maintaining same and it can cause the voltage drop when the solar panel is connected to 

the load. 

4.2.2 Charger Circuit 

This solar charger main task is to charge the battery during the daytime so 

that the charge battery can be use in the diffuse weather or in night time. The 

measurement data of the charging circuit is taken when the design of circuit is 

finished. The data taken based on the voltage capacity of the battery during 

charging process. Table 4.1, table 4.2 and figure 4.4 show the result of the 

experiment. 

Capacity of the Battery 
Battery Condition 

(Volts, V) 

Before charge 4.52 

After I 0 minutes charge 10.28 

Table 4.1: Battery Capacity 
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Duration Battery Capacity 

(Min) (Volts, V) 

0 4 .52 

10 10.28 

20 11.39 

30 11.47 

40 11.49 

50 11.51 

60 11 .54 

70 11.59 

80 11.65 

90 11.67 

100 11 .78 

110 11.87 

120 11 .96 

Table 4.2: Times Taken to Fill the 12V Battery 

Figure 4.2: Data reading of battery capacity before charging 



Figure 4.3: Reading of battery capacity after 10 minutes charging 
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Figure 4.4: Graph Voltage versus Time taken to charge the battery in minutes 
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From figure 4.4, the process of charging the 12 V battery need 2 hours to 

fully charge the battery. At the first 10 minutes, the charging process is fast 

according to the current sent to the battery. At this time, maximum current from 

the solar panel through the solar charger to store it at the battery is sent in safe 

rate of current. Then, the voltages will rise near to the full capacity of the battery 

which is 75% to 90% of the battery capacity. At this level, usually the range of 

the voltage in the battery is from I 0.5V DC to 15 V DC. 

At the duration time from 25 minutes to 100 minutes, the voltages 

remains in the constant value and increase slowly according to the internal 

resistance of the battery during the charging process. This level is called an 

absorption charge because of the current flow to the battery is limit. 

When the battery is nearly to reach the fully charge, charging process 

voltage is reduce to the lower lever usually is 12.SV DC to 13.8V DC. This 

happens to prevent the reliability of the battery and the battery lifetime. 

4.2.2 Monitoring Circuit 

This monitoring circuit is the combination of the seven-segment 

monitoring circuit and the LED monitoring circuit. Both of the circuits have the 

same purpose which is to check the capacity of the battery. The data taken 

several times to get the precise voltage range with the percentage monitoring 

display. 
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Range of the Voltage (volt, V) No. of LED Display 7-segment Display 

0.00-1.50 LED l l 

1.50-2.50 LED2 2 

2.50-3.50 LED3 3 

3.50-4.80 LED4 4 

4.80-6.10 LEDS 5 

6.10-7.50 LED6 6 

7.50-8.70 LED7 7 

8.70-9.50 LEDS 8 

9.50-11.00 LED9 9 

11.00-12.00 LED 10 9 

Table 4.3: Display Result of the Battery Monitoring 

From table 4.0 above, we can see that the range of the voltage is directly 

proportional to the display percentage of the seven - segment monitoring but 

have slightly different in the voltage divisor. The seven-segment display 

monitoring is not accurate likes LED display because of the there are some 

charge is capacitor (IOuF/16V) are not fully spread into the BCD to seven

segment decoders IC which is 74LS247. So, some of the display of seven

segment cannot display the integer of the battery capacity. To overcome this 

problem, some changers have been made by replace the l0uf/16V capacitor with 

higher value of capacitor which is 470uF/l 6V. The display of battery capacity of 

6V and 12V are shown below. 



34 

Figure 4.5: Monitoring display of battery capacity of 6V 

Figure 4.6: Monitoring display of battery capacity of 12V 
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CHAPTERS 

CONCLUSION AND RECOMMENDATION 

5.1 Conclusion 

These thesis views about the projects that had been designed and implement it of 

the solar battery charger and the solar battery indicator. The project is divided into two 

part of hardware which are the solar battery charger and the solar battery indicator. The 

solar battery charger is consisted the solar charger circuit which is integrated with the 

solar panel to supply the energy to battery and store the energy into the battery by using 

the solar charger. The capacity of the battery during charging and discharging process is 

shows by the solar battery indicator circuit which are use seven-segment display and the 

LED. 

The developed of the solar charger circuit and the solar battery indicator have 

fulfilled the objective and scope of the project. The solar battery indicator are ready to 

use and can place it anywhere that need monitoring devices. 

The battery used for this project is fit with the project system operation. On the 

other hand, the rechargeable battery had implement into several of the electrical 
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appliances such for this project solar battery indicator. Besides that, the solar battery 

indicator use the DC voltage which suitable with many electrical appliances that needs 

monitoring devices 

5.2 Future Recommendation 

For further develop of this solar battery indicator in the future, here there are few 

recommendation which are: 

I) Using the PIC controller for better precision of the voltage range 

monitoring and the displaying the percentage capacity of the battery. 

2) Using the dot matrix devices to look more elegant and attractive features 

to display the percentages of the battery capacity. 

3) Combine the solar charger circuit and solar battery indicator circuit in a 

circuit. This way will decrease the energy losses to the circuit design. 

5.3 Costing and Commercialization 

The total components and the prices for Solar Battery Indicator are summarized 

in the Table 5.1. 
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Components/devices Specifications Quantity Price (RM) Total (RM) 

Hex Inverter 74LS04 I 4.SO 4.50 

Priority Encoder 74LSl47 l 3.SO 3.SO 

BCD to Seven- 74LS247 I 2.SO 2.50 

Segment Encoder 

Dot/Bar Display LM3914 2 3.SO 7.00 

Driver 

Seven-Segment LTS-542 I 3.SO 3.50 

LED - 11 0.10 1.10 

IC TLC2272 1 3.00 3.00 

Transistor 2N3904 I 1.50 I.SO 

Transistor 2N3906 I 1.50 1.SO 

Transistor BC548B 1 1.50 1.50 

Voltage regulator LM7805 2 2.50 5.00 

Variable Resistor IOOk 3 I.SO 4.50 

Variable Resistor I Ok 2 I.SO 3.00 

Resistor 2.2k IO 0.30 0.30 

Resistor lOk I 0.30 0.30 

Resistor lOOk 2 0.30 0.60 

Resistor ?SO I 0.30 0.30 

Resistor 75k I 0.30 0.30 

Resistor 180k I 0.30 0.30 

Resistor 200k 1 0.30 0.30 

Resistor 300k I 0.30 0.30 

Resistor 4.7M 1 0.30 0.30 

Resistor 100 I 0.30 0.30 

Resistor lk 1 0.30 0.30 

Resistor 22k I 0.30 0.30 

Resistor 3.3k I 0.30 0.30 
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Resistor 4.7k 1 0.30 0.30 

Resistor 5.1k 1 0.30 0.30 

Resistor 680 1 0.30 0.30 

Capacitor 470uF/16V 1 1.50 1.50 

Capacitor 0.1uF 8 0.15 1.20 

Capacitor 0.01uF 4 0.15 0.60 

Capacitor 47uF 1 0.15 0.15 

Zener diode 12V 1 2.00 2.00 

Diode 1N4148 5 2.00 10.00 

Schottky diode 90SQ045 1 4.00 4.00 

Fuse JOA I 1.00 1.00 

Connecter - 3 1.50 4.50 

Heat sink - 5 1.00 5.00 

IC base 8 foot 3 0.50 1.50 

IC base 16 foot 2 0.50 1.00 

IC base 14 foot 2 0.50 1.00 

Vera board - 2 3.50 7.00 

Wire jumper - 0.5m 2.00 2.00 

Total 96.65 

Table 5.1: List of component 

Total cost for the project is RM 96.65. Compared to the available solar battery 

indicator in the market, this value is very cheap. Some of the solar battery indicator can 

reach the price at RM 300. If the improvement implemented in the voltage range and the 

indicator of display, this project can be commercialize. 
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APPENDIXB 

7805 Datasheet 
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Absolute Maximtm Ratings 

P8faln&4Br .Jynmol - unit 
1-Wtlge (for Vo - fN ID UN) Vt 35 v 
{bVo-24V) "' 40 v 
Tllennill 1'11! l ··-J~(TO-Z!O) Rs.le 5 ·cw 
TI1ermal - Jll'dc:Jn-loJr [T0-220 . P.ruA 65 CJW 

Ope301g T~ Range (KA7aXX/Nft! TOPR 0- +125 ·c 
SltGgeT~Range Tsm ~ - +151l ·c 

Electrical Characteristics (KA7805/KA7805R) 
·:-11> t@6I dlClft ,o"c < T4 < t25'C, Jo - 50llrTIA. V1 -11111. Q- ll.33µF, Co-<J. lp.f. urle&S OflENl&!Hipedlledi 

Panmirot&r Synj)ol Oonllllona 
llillln.. 

KAno5 
lAolt 

1)'p. Max. 

TJ -+25"C 4.8 5.ll 5.2 

Oliput~ VO SJJm ... <> lo <. 1.G'l. Po·-< IS'/ 
"11 • 'N ID ZN 4.75 5.ll 5.25 v 

TJ...,.25"C 
vo-7Vit>25V - 4.ll 100 

une Regu1a11C1n c-11 ~ne 
V1 • f!N ID t2V 

mv - 1.5 Sil 

TJ-+25"C 
lo- 5.DIM lD1.5A - !I 100 

Laa:J ~ (NOle1) ~ lo -2SllM IJ 75Clm0. 
mv - 4 Sil 

aues:ent CWTelt IQ TJ-+25"C - 5.ll 6.0 -Otlle6l:ell1: CWTelt CIB'ige 
lo• 5mA.lO 1.M - Cl.!l3 !l.5 

.\IQ "Ir- 7V1D25V 0.3 1.3 --
Oliput ~ O!llt AVO/ll.T !o-51M - -11.6 - ff'N,JuC 

Oliput N!Jlse ~ v.. ~-lOHzlD100KHZ. T,.-:is"C - 42 - µV!llo 

~Rejedltll RR 
·-121:HZ 

62 73 <Ill Vo • 8V liO 18\1 -
IEpOlt \tOllage vc.,,., io - 11', TJ -+25 ~c - 2 - v 
Oliput fWl U.Q! ro ~- 1Kl1z: . 15 - mil 

Shm Clfl:Ut Cment l'!lc "11•3511'. T,., • .. 2S"C . 230 - --current ff TJ•+25"C . 2.2 - A -""· LDE1arc ine~~ are- 9ec:t1e£1.icansl:iVllµJdlan ~1:1n. c~ n '-'·'.)~m~etrem 'Tl.at t11ei:.e"' 
ll'Ti:> ;x.ct:M.lf't k$Ri ·d.f:I}. PYM-~ wttt'I N dut)' IS usetl. 



Electrical Characteristics (KA7805A) 
\Relefl!>tlll>IB;tan:IJllS. l!'C <TJ• +125"C.1., •IA. Y1 • IDV, C.-<l.~. Co-0.1uF, UfMe&& Oll'oefWISet;peef
l!E<I) 

_..... 
~ C<Jc>i9lk"'ll ..... l)'p_ -· lJnlt 

TJ-+25'C 4.9 s s_1 
OUpoll \IOlt.alge Vo le • 5""".11> tA. Po~ 1SW 4.8 5 

y 

Vl • 7.5V\C>M\/ 5-2 

Y1 - 7.SV I<> :2SV - 5 50 le---
l.ll1e ""9-(-1) ffe91ne Y1 • 8V lo 12'11 - 3 50 rnv 

T I Vi- 7.JY ID 2t!ll - s 50 
J -+:25 oe I v.- BV 1D 12Y - 1.5 25 

TJ -+25"C - !I 100 
le·•~ ID I.SA l..Oa<l ~ (-1) 

~ mv le· • 5""". ID 1A - 9 100 

le· • 25!llM lo 7S<mA - 4 50 
OUIE6CEf1t Clfi@R IQ TJ -+25'C - 5.0 6.0 ""' lc•9MID1A - - D.S 
QUKcent CUTeft 

AIQ Y1 • 8 V IG :2SV. lo • SXllM !l.8 ""' cnaige - -
Y1 • 7 .5V le! 2£111. TJ -+25 "C - - !l.6 

ciup.ll~ Cllll! JJ.Vf.AT k>-smA - --0.8 - mtJf~ 

ciup.ll N:ll5e VDltlge "" 
f • 10Hz 1D IOOl<l-IZ - 10 - µVM T,..,•+25'C 

RIRJje~ RR f • t:IOHZ. lo • SOOM 
~ dB y, •!!Vix> 1811 - -

Olllp<Hll VOllilge "'°""' •c· • 1A. TJ -+25 •c - 2 - v 
°"!AA Re ""' ro f• 1KHz - 17 - ma 
SllM Cnut .......... lee Y1• JSV, T" -+25-... - 250 - ""' Peal'.Clrn!l1! IPK TJ-+25'='C - 2.2 - A -1_ UNHl-and I~~ ate"~ Ol:CD'lltant)inelan ~- Ch-aro? tn Vo l2ie m he5lng efteds ~ Mta:~. 

irm, xmurc 1 :s 1 al). Plise l:e*'I Yltll law My 11- Used. 
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APPENDIXC 

74LS147 Datasheet 

Slt5'147, SN54148, SN54LS147, SN54LS148 
51174147, Slt74148 (11M990i), SN74l.S147, SM74LS148 

1Mll E 10 4-UNE AMO 8-UtE 10 3UIE PRIOflTY ENCODERS 

'1'1. "Lll1'7 

• Elle- 10-Ull9 Daclmal"' ·~BC() 

·~-= - KeyDOaRl EneoclSl;I 
- Rallges.-

!:N!.lt1C. ~ .. J ORW PACJ\AOE 
SW+1'*7. 5NT<ll.S1G' .•. .D Ofll: N PACltABE 

(TOPVIEWI 

• 1 v,. Vee 
5 2 15 NC 

• ' .. D 

7 .. 13 3 
a 5 "' , 
c • " 1 

B 1 10 • 
GNO • • .... 

SNS«...S1G. Fk ~E 
m:>PVIEWI 

" ...,.!i!y!i! 

• 2 , "' " ~ 4 t6 " T 5 17J l 
NC • '~i NC 

• ; 1~ , 
c • .. 

910~"'t21.3 

TWE 

'147 
. , .. 
'l..81.Q 

•J..S14. 

~.llliA.'lli ...... 11,-••jall ........ ........ --......... _. ____ _ 
~_..._ ...... ---·---"' ..... ............ 

"""""'-....... 
"""" 10 !* , .... .. ... , .... 

&DL~, OC?oeut ~ · 1'~!SCD-""'f .:aD1 

'148. 'LS f.oUI 

• EJlcoOa I Data Lli108 to 3--Lln& Blnaly 
jOclBIJ 

• ApplCallona lnelul!e: 
- n-811 Eneocllllt 
- COda conwrtan -GMWra..,... 

&!ilStt.ce., SN!4l.S148 ___ J CIA W PACl<A(]E 
SKl'.tMt. 9"'741.S148 . _ D. k. OR NS PACKAGE 

(TOP VIEVl1 

4 

5 

• 
7 

El 
A2 

"' GNO 

I 
' 
2 

' • • • 
1 

• 

u •e 
•• , . ,, 
"' 11 

"' • 
1 

" .... 
BN54UU41 •.. FK PllCttAQ£ 

tTOil' YlEWJ 

• • 
7 5 

""' s 
El ' 
""' • 

"''""""-
~ 

DB!llMTIOH 

Z25nJN 

1SOnf#I 

"'""y 
"'""" 

"~~ 
' 2 1XJ·•.1 ,. 

17 , . 
1S ,. 

9 •-) 1i 1Z ·-3 

..... a o Q a ... ill 2 .. 

G<l 

' NC 
z 

~t.:.I»4 ·-1~1-.:o,_...i 

t1•••••,....• IS4!....,.:11111:11L ... ,,_.,..., •1--

;:.:.c..~•.::~~~-~.&::fJr!r=~; 
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SN54147, SNSC148, SN54l.5147, SM;4t.St48 
SN74147, SN74148 {Tll9907), SN74t.S147, SN74t.St48 
1fJ.l.JIE T04-UIE AllD &UIE 10 H.llE PRIOllTY ENCODERS 
m.Siit!a - oc·roeett ,. - MMliltJ tlA'I ZIM 

di5cripti<>nlordefing infnmlation 

TI'ese TTL enoo<le<l; fea1l.te p11Df11:J ~ .. Ille lnp!& lD el'lSIR lflal omy l!>e 1'19fl<!61-ooler data lln€ Is 
em:olie<I. Tiii! '147 anCI 'LS147 di!Vloef.el'lCCCll! nl!e llillallne61D fols-ln<! j~1}BCO. Tiii! lmJM!e<l11e<ll'M 
zero condlllCfl ~ oo lnpUt con<llllm. a& ZBll 16 enoode<l wnen all nine lbtii Rnei; ""'at .a N9'I k>glc le>IEI. 
Tne '148 anC1 'LS14!1- enccde El!lll lliltl lllff lD three-line (~2-1 ) tmar) ~oct;f). C451311llq drctldlry 
(e<!allie lnpll El ana enallle OOlplll EOJ lliiS Ileen pnMde<l ID illDlt odilf eiq>an6IOO w!IOOut Ille f'll!l!ll b ex11!ma1 
e1n:u11ry_ For .ill~ Clatl "'1U15 ilflll lllllptdr. aieacttve atthe klw l:lglc le'Jel. l'l "!IUIS aielllflell>ll tn Jl!llrKEl1t 
""" n<Jm1a12e<1 Serle6 54.'7 4 or 54174!...> IOiill. rE6jleCt1¥1!ly. 

. 

1 

H 

• 
x 
)( 

)( 

< 
.( 

' 
.( 

. 

ORDERING INFORllATIOH 

TA ...,,IWIEt ""°"RMll..E TOP-SIDE 
N.RTNUMBER ~ 

p[ip- ~ .. T""" BNi-4L.S-1i4$hl Sf..7.Q...E:1*" , .... at'T"'l.S.1>430 
1T'C:tn~ """"- 0 Tte»IMM*l SN7-4l.SiASDR 

L~,411!'. 

SOP'-NB Tilptmd~ 8Hr4L!l~ 7'LSWS 

COP-J T ..... 8NJSU.;-EJ ~!.B149J 

-5U'C to 12S"'C CFP-'N T..,_ Bt-.u54LS <;..4ifi;N &-054....81~ 

LCOC-FK T""' BN.J.!i.41..S l'Aa=K E.f.JS.4!.Si~ 

~ct~ mtWtd ~ ~<tlm, ttwfflrifdMla, ~-k:n ¥-.1 FeB:1'*71 Qtidei,_ n
lfllililiibiita ~·b,~ 

AJ~TJON TABLE - '147, 't.S141 

.. PUTS OllJPtJTii 

2 • ' -s • 7 • • D c B A 

" H H H H H H H H H H H 

• " )( 'J( )( • x L L H H L 

x ;. x ' x )( L H l H H ,. 
• • x • x L ;.. H ... . L . 
• • ,. )( L H ... H ... L ' 

,. 
x • > . L H H H ... .. L H ' 
x x L H ... " ... H .. L H ... 
• L H H H H " H .. H ' L 

L H H H H H H H ... H L ~ 

H ... H H H H .. ... ... H H L 



El 0 ' 2 

H x • • 
L H .. ,.. 
L " x A 

L x • " 
L )( " x 
L )( " " 
L x " " 
L x x L 

L :( L .. 
L L .., .. 

51 

SH54147, SH54148, SHS4t..S147, SN54LS148 
Sll14147, SN74148 {11119907), Sll14LS147, SN14LS148 

1lM.lt£ TO 4-UtE AllD IM.ltE TO 3-l.llE PRIORTY EHCODERS 
a:il.~ "01.:'lOl!ll.ft Wl!i "l....,2b fAlr.'f ~ 

INPUTS OOTJ'\1Ta 

3 ' • • 1 A> ... ... "" EO 

x )( )( " • '"' H ... H H .. ... H H ,.. H ... H H -
" x )( " L L - L L H 

" x x L ... L L H ' H 

x x L H ... L H L L H 

x L H H H L H H L H 

l H H H H .. L L L H 

H H H H .. >< L H L H 

H ... H H H ~ ... L L H 

H H H " .. " .. H L H 
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511541147, SN54148, SNS*LS147, SEU 148 
51174147, SN74148 (1119907), SN74LS147, SN74l.S148 
10-UIE TO 4-UIE AND &UIE 10 3-UIE PRIOllTY EHCODEllS 
m...stma - ::GToeUl 1a:ftl: ,. ~ 1&1116' DU 

'147. 'LS147 logic diagram (positive logic) 

1111 

(1) 8 

• 131 

.... 
·-----·'I.! 
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SN54147, SN54148, Sll5Cl$147, ShS4t$148 
SN74147, SN74148 (1'1191187), SN74l.S147, $H741.SH8 
IOUIE TO 4-UIE AllD 8-UIE 1l) J.LINE PRIORTY EHCOOalS 
ISCl..5D!Sts ocitlal:lt ,_.. ~ ~ WH 2:IM 

lEST'cmmrTIONSf 
.,..,. .... 

~ """" -·- llAX -~ """" 11\H Hur.-. M'eut- 2 , v 
Vil u....- O& u II 

1'-)K l!'Jj:d~-- .. .,.o·::; • te.1. ll ;ii -t2m\ -~ $ -"! 5 v 

YOH ...,.......,.._..,,,.. Vc:;-W<. \lh•Z\( 24 3 '3 ,,.. 33 '; -!JlL 4 '1S.Y'. rot-t ~ -aoo:pA 

•'c.. L....._.._....,-..,. Ye.: ""V-"N. Vtot-1''1 Cl2 •• 0.2 •• ., 
"JL•-~tV, "CL"'" ;emA 

,, ifLll.11'.U?Wt ii: rfllU.itrt.lffl ~ 
vc::•lrPN. Vt•5!;V . .,..,,,. .... _ 1 """ 

............... ._ C"I<" ~ 
1., ,.,,... 

Art; i4'U o.:.r1:0 
Ve-:'. =WAX V1;2•V 

"' "° 
µA 

~ ...... """"" -"'.ff 
!L Vco=WAX. V!="4V ""' ..,,..,. 

Al#t~*ll~O. -"t6 -3L2 

""' f;t;~~®'f'IVU Vc.::~MAX -as -as -35 85 ~ ... 
-i..·cc.•MAX 

·~· 
g:, "' 

.., ro 

""' St.~ C1r."ll!I -~e.-~5'! lca.itJoo2 ~ ea 35 $ 

Foc ~..Y.xv. 'il'l'!Mlrl • WJN er MA;: ~ fto ~·Uit r.a urdilW ~ ¢1PW,JI """""""' . "!"' 
i A.I ft-~ ~.,. .t V:CC .;;; 5 \( T.11a.::. 2S"'C 
§Net rnc.v-e1r•1 IY*!:d.fltJI ~°*~ill ati'Jrt. 
klO?"E 5. -:'V( "'~-tc .~ 1·1. ~ llit1tf{AI7 ~ --~MCI~~ tee ~I 2) Ii tnMl!a'ld"'4t" i/JJ: 

ii"~ ard ~Cf*' Fool" ''14. 'CC fC<idlbri tl• ~ wlt't ~ f lfld E' ,IJ'OUrlll9i, dilef ~ rd ¢L¢dlr l'.fPlil'1 l:.c 
1C-Ofllljoo z, Ii mMIWlid 1!tilt1 Ml ir{da fthl ~.flllM. 

f'ARAMETER 
FROM 

ONPllT! 
TD 

lC!UTf'tfTl -\IUOAM 
TEST 

CONDITION!! ..... ,..,... 
""" IJ>ilT 

~ • ,. ,.,,, ,.,,, -- ,,. 
...... L c,_ - 15 "'· 

; ·1 

'PLH Rt."' ;60Clil 13 ·~ ..., ,.,,, Of; d _._ '!lUt!tlf ... 
'P>-L 12 •• 
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SN54147, SN54148, SNS41.S147, SH541S 148 
SN74147, SN74148 (1W9901). SN74LS147, SN74LS148 
1o.Llt£ TO 4-UIE AHD 8-UNE 10 3-LllE PRIOllTY ENCODERS 
~ :x:-ro4!ltlt tSl:IS - KwlilD MNt' :HM 

SN54LS 147. SN74S147 switching chiaractl!rislics. Yee = 5 V, TA= 2!t c (see Figure 21 

IWt.AMETER 
FRON T<> _ ..... TEST - TYi' llAX """ jlNPIJl1 ~OUTPUTl C-otlOITIONS 

""-'"' 12 ,. 
lPf..L 

,,,,., ....... -- 1l ,. "' c.,.~ 1Srk, ,_ P._L.;... 1" ldl ,, 
" 

·~· 
lry ...... ~""'"' "' 15 ;n 

PARAttETBtf FROlt TO .....vEFOit .. TEST - TYi' .. ... """ 1-.n) ~Tl C"""""°'<S 
IPU; 14 ,. 

1-7 NJ. A1 -ei-A2 -- ... 
·~· " "' t~w "" 36 

1-7 11tJ.. A1, .or ,t,Z <M-4-«jp.I nt 
lp;.l 1£ ,,, 
IPLH 7 ,. 

0-7 EO ~ .. "' .... nt ,,,,..,_ 25 "" ,..._,., c,,. ~ 15 pl', 
,. s; 

lp,-t 
0-7 ""' ~--oupd Rl..:. 2W " 2i "' 

•=~ 16 ""' ,_ El AD, A1. °'rM -- 12 2< "' 
h 12 ,, 

El cs -- "' IA-l ,. 36 

""-" El EO -- 12 21 
nt 

4>H_ 2' ,. 
""-" .... ___ ...................... .,, 



APPENDIXD 

74LS247 Datasheet 

SN74LS247 

BCD-to-Seven-Segment 
Decoders/Drivers 

The SNTtLS1~7 15 • HCD-">S.-~ Doa>dler/Drn.,.,. 

The l.S2U ~ l!r 5 ond g wllh the 1>lh. n.., LSZU i.., 
~ 11:-w ntdpnB fw dl:m'.:t drive o( lndicllfoB 

!lie l.5247 k:~rcs ;i bmp test inpnl :md hn<e fial.I r1ppbe-b~ 
lnput.luutpnt ountmh.. A.n a.dnm.llUc: leading ;md.loc ~-.&~ 
zero-hlankmg contrcl {RBI ;;mil RH{]] ts .iOCOIJDr.drd ;md an 
OVftfldl.."Jg blanldng ~ {RI) ls ~ llrii!ch ~ be UR:d Ni 

o:aroJ ~ Jamp .tntcmH:y by puhlngor lD lnhl:b« ._. utrtpJ:t'~ bmp-Jesi 
m>y 1" perlonnerl a my u ... wlwl lib. EWIIBO nod< " at "'ab ..... 1. 
Seplem ~ Ollrl ieukmt displzy'J. iil1: shown below. 

Dlspby F-m b BCD ..... '"'"""' .i-. 9 = "°"'l""symbols ID -J·- lnpul oond!tsnm. 
• Open Cnll.eanr Ou!puts Drtw-!~ Dwn!y 
• l.mtF fesr Prol'lJloo. 

• 1.1!'~inH/Tr.1.!h .. ng7noS1~loo. 

OUARANTEED OPERATJNe RANGE& ,.....,. --Vtt ... ....,.._ 
~. Oper--~ --"'" Ot,QtU" ~-- - ~ 

e"'ro 
le.. O~ Cl.IHIM- Ll)iw a..,.., 
~- o~~Wft~ 

·-~ -. O~OllJ&L: CJNR! 
•-4 

"' :w.-.... -~---- .lO::: liilllll
~. 1f$)-fbt¥.6 

.... 
•75 , 

1'tP 
so ,. - ..... ..... v 

"' "C 

_.., ... 
>Z .... ,. v 

"' ""' 

ON S_._dlt.tor 
f""~-'t'l:S D.riri:>Oilc.(\~t~llrll 

http::11QQHft!lllAont 

LOW 
POWER 

SCHOTIKY 

ORDERJllO MFORllATION 

.,...,. 
~74..8247N 

Sl'!.7-41...S2~7D 

p- -~6 P11"10F l!)X, Ji'Q,,'&. 

;£.~rr ;-'°Jl)j/o):pa !l ~ 

~..t:fut'tU" :Hdllf N-"'<i!lo' 

"""'-"-"" 
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SN74LS247 

ID\ ik~l:3l~·t1Slbl 1lslqlcl :,\•-'I:: \I:: i 
P 1 'l J 5. 6 1 S 1 lJ TI '!1 13 H !~ 

ltUllERICAL OEllBNAnmtl AllD RE&ULTAJlfT DlllPLAY& 

• 

:~: 
• 

IEGllEMT 
tDENTIFJCATIOll 

' , 
LllWI liB RB 
"':LTI GU:' Iii 

PU.. Pl.JT 

CIRCUIT FEATURE3 LAaP JlfTENl=ITY M!ODQ..ATION CAPAS&.JTY 

DRWER OUTNTS rm<:AL 
TYPE ACTWE OUTPUT - ....,_ POWER 

LEllB. ::::ONFDJRATION CURRENT VOLTAGE "'6SOPA""" 

&-.7"-~ ,,..., ~fl-l.~I ,..,.. 1S \' 3!i;lM 
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LUF;:rsr ~· 
MPIJf 

RB !'> 
HFR.£.&.Mlllt:; -

llPU! 

SN74LS247 

LOGIC OIAGR.AM 

Lft47 

-,, '"<......_ ¢-il!i rtrPtlf 
> 
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llEOMAI.. ~ 
OR 

FUOiC T IOjf LT ""' D c B A 

D H H L l L L 

1 H " L L L ... . H x L L H L , H • L • .. ... 
< H " L H L L 

5 H ' L H L ... 
6 H x l H H L 
7 H x l H H ... 

• H ._ H L L L 

• H x H L L ... 
" H • "" L H L ., H x '"' L H ~ 

-..::- H • ... H ' L 
·; H x ... H L ... 
•• H x H H ,; L .. H • H H .. .. 
81 x • • x >: ' P.l!l H L L L L L 

LT L x x x " ' 
W•t'IOt'o ~ L•t-CM'~.X•..,,.._. 

L.8247 
FUNCTIOll TABLE 

-t 
• ~ 

H 0.. ON 
H OFF ct.. 
H 0.. """ H "" """ H ~ """ H "" ~~ 

H "" OFF 
H 0.. CN 

H "" ()',. 

H "" '""' H OFF OFF 
H OFF OFF 

H OFF ON 
H °" OFF 
H OFF OFF 
H OFF ""' L OFF {)"F 

L OFF OFF 
H ON """ 

O<IJPUT" 

c d 

a. O>< 

"" CFF 
OFF ON 

°' ON 

""" CFF 

"" ON 

"" 0'< 

""' CFF 

""' ON 

""' OS 
CFF O•;. 

"" .:>N 
CFF Cf'F 
CFF o~ 

CFF ON 
CFF Cf'F 

CFF OFF 
OFF OFF 
ON ON 

58 

"°'TE 

• I 11 

°" ON CFF 
CFF CFF CFF 
{)N CFF °" CFF CFF ON 

C.f'F ON ·ON 
CFF °" ON 

"" °" ""' C<'F OFF OFF T 

ON o" ""' CH ""' {)<; 

Ohl C'FF ""' CFF CFF ON 

OFF "" "" OFF :JN "" °"' "" "" OFF OFF OFF 

CFF OFF CFF 1 
Of'F OFF CFF .3 

°" ON °" • 
Meta · ,,. ........ .,..(ll:fmlJlllt.~4"11imiit.t•HF-~...,..twn--.,.:~o--..nt~-~ n.11;p1111t11a.tw11 ,,....u.jlf!St)"nlall 

•.--wMF•~<Staa-1.- • .-..-. 
.; 'ir.t.nafoJtT~•~......-111n.~~llll:\-rk~~.-.-d'f~~i:.....,.atwrr:::ie.r~ 
: wtwn r'Sllfll ._ t"mt .m r.~ A a. t:. . ...a o- m. "" ....... .,.._ t'l9 llllTJp-1..t qiU hllr ... • ~ ~ ~ ~ a"ld...., 
-~~..;ttao1.-ill:I•---~~ 

41Mwirti!ta~~~~ISAll!50'.1a~1rl'illlldhg:"!c..S•CW'•---1ll:!hlll~~-..,...o~-!lr\ 

t~W•-•AHDlqrr_.q-~ .... J.l!l:-~11m~~i:dpUJ'lmO) 
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SJil7.tLS247 

.__ 
......... P•- - 1\'P - - T•l-Cmditrona 

"'' IDfd.HiGH~ 20 " 
~flnll \'>,p.i H.QH ~ t;1 .. .,_ 

'" --LOW - •• ,. ~~J.J:Nl~:fa.I" .. ._ 
"'• ~Clamp·~·~ -005 -1.S y' >Joc-Mtll. >1M"'-"!>&mA 

'•a .. °"""'"'cw- ,. 
~· 'i 

'ioc-MN-~.;;;~ 'loc'"'V1M 
&JRBO a' ViL pc Tr.a. Till* 

~LDW-
0.15 o• " \oi•18mA Vo:•\!-:.::: Mr%. 

""'- -BIJRf.Ci ~ 11 °WlL<#'t'.tt 
630 05 y bi_;:.3-2mA pwTnviTa!M' - ~ Oi4itt Ci..fY'lftt = µA Vee. - MAX. V-90!"' 2.0 'i 
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