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A BS T R AC T  

 

  

 

       There are no good scientific research studies that convincingly show the 

relationship between lighting and crime. However, lighting does deter crime and makes 

people feel more secure. This project is aimed to design a dual-functional system that acts 

as a low-cost home security system and garden lights controller. The main control system 

utilizes Motorola MC6811HCA1 as it offers good energy management and better 

efficiency. The system is equipped with light sensor to measure darkness level, infrared 

sensors to detect movement within the vicinity, a digital clock to manually control the 

main system and an interface circuit that enable the system to control the main power. 

The system program will be simulated using THRsim11 before being implemented into 

the hardware and tested for functionality. It is found that the system can effectively 

function as a home security system as well as a garden lighting controller.  
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A BS T R A K 

 

  

 Tiada kajian saintifik yang menunjukkan terdapat hubungan antara pengcahayaan 

dan jenayah. Namun pencahayaan yang baik menghindarkan jenayah dari berlaku dan 

juga sebab untuk penghuni berasa lebih selamat. Projek ini adalah untuk mereka bentuk 

suis lampu automatic yang akan menaktifkan bekalan kuasa utama apabila hari gelap. 

Fokus projek ini adalah untuk mereka bentuk satu sistem dua fungsi sebagai sistem 

keselamatan rumah yang berkos rendah dan juga sebagai pengawal lampu taman. 

Pengawal utama sistem ini menggunakan Motorola MC6811HCA1 kerana ia 

memberikan pengawalan tenaga yang baik dan efisyen. Sistem ini dilengkapi dengan 

sensor cahaya untuk mengukur tahap kegelapan, sensor infrared untuk mengesan 

pegerakan dalam kawasan taman, jam digital untuk mengawal sistem utama secara 

manual dan litar pengantaraan yang membolehkan sistem mengawal punca kuasa. 

Program bagi sistem ini akan disimulasikan dengan menggunakan THRsim11 sebelum 

diimplimentasi kedalam litar dan diuji fungsinya. Sebagai kesimpulannya, sistem in boleh 

berfungsi dengan baik sebagai sistem keselamatan rumah dan juga sebagai pengawal 

lampu taman.  
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CHAPTER I 

 

 

 

 

INTRODUCTION 

 

 

1.1 OVERVIEW 

 

 

 Security lights are one of the most practical and effective way to prevent crimes 

around the house. Even though a well-lighted property neither can prevent malicious 

activity nor guarantee personal safety, however it is a fact that crimes are less likely to 

occur because lighting is an excellent deterrent. Security lights expose the criminal thus, 

making them feel insecure and vulnerable. Even if the homeowners did not realize of an 

unwanted visitor, the presence of lights might alert neighbors, watch guard or police patrols 

of the situation.  

 

 Nowadays, the light-based security system can be buy from store have some 

weaknesses. One of the weakness is the bulb used is of a very high intensity light bulb. The 

problem is the light can produce a very large shadow. Especially, if the garden is full of 

trees and other objects. The large shadow can limit the vision within the garden. Moreover, 

the security lights need to be controlled manually.  

 

 Therefore, in this project, instead of using high intensity lights bulb, garden lights 

bulb will be used. Garden lights bulb is chosen because it gives better vision around the 

vicinity. The system is also design to be on and off automatically. To control the system, 

microcontroller MC68HC11A1 is use so that the system will be able to run automatically. 
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Other hardware that will be used is the light sensor, infra-red sensor, digital clock and also 

interfaces circuit. 

 

 The sensors that are use give the system the ability to detect the condition around 

the vicinity. Light sensors enable the system to differentiate between day and night. By the 

end of the day garden lights will on. The digital clock are used to replace timer. Its function 

is to enable the system to know the time. In this project, the garden lighting will activate by 

dusk. The activation of the garden lights will continue until the time set in the digital clock 

alarm system. When the digital clock alarm is on, it will deactivate the whole garden lights. 

However, after this deactivation, the infra-red sensor will take over. Infra-red sensor, are 

used to acts as a motion sensor. If the sensor detects any movement the garden lighting will 

be activated to scare off the intruder. Therefore, the system does act in a dual-function 

system, both as the security system and also as the garden lighting system.  

 

 

 

 

1.2 OBJECTIVE 

 

 

The overall aim of this project is to build an autonomous lighting and security 

system that saves energy and more efficient, the design system will have the dual-

functionality on both the security and the garden lighting system in the vicinity. Moreover, 

the job scope is not limited to just turning ‘on’ and ‘off’ the main power supply but it 

extends to these works:  

 

1. To build a light sensor circuit that is able to activate at a preset darkness. The light 

sensor is able to adjust its level of sensitivity. 

2. To build an infra-red sensor circuit that act as a motion sensor. 

3. Both circuits of the light sensors and infra-red sensors will be built independently 

before interfacing them with the microcontroller. 
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4. To build digital with an alarm function and able to energize a relay to the 

interfacing circuit. The clock use an AC power supply. 

5. To build an interface circuit that is able to receive input from the microcontroller 

and able to both activate and de-activate the main power supply.   

6. To build a microcontroller MC68HC11A1 circuit as the main controller of the 

system. The microcontroller is in the bootstrap mode. 

 

 

1.3 THESIS STRUCTURE 

 

 The thesis consist of five chapters all together including this chapter. The contents 

of each chapter are outlined as follows: 

 

Chapter 1 briefly explains about the overview of the project, its objective and also the 

scopes. Finally, the thesis structure is explained. 

 

Chapter 2 discusses the detail of literature review, that are applied in the whole project. 

These literature review, are selected from books, journals and articles. 

 

Chapter 3 explains the methodology and the system hardware. This chapter is divided into 

two parts. The first part explains the building the hardware and the second part interfacing 

the hardware with the microcontroller. This part also explain how the microcontroller is 

programmed in bootsrap mode. 

 

Chapter 4 discuss the testing set-up and the result of interfacing the hardware with the 

microcontroller. The chapter focus, on the hardware testing.  

 

Chapter 5 is the conclusion in finishing this project. This chapter also include suggestion 

for future development. Cost and commercialization also discuss in this chapter. 
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C H A PTER  I I  

 

 

L ITE RA TU RE  REV IE W  

 

 

2 . 1  I NT RO D U CTIO N  

 

 This chapter is discussed about the literature review that related to the project. It is 

important to know further detail of the component that need to be used in this project. The 

focus of this literature review will be the microcontroller, light sensor, infra-red sensor and 

opto-coupler. These circuits must be well known and ensure that these circuit can interface 

with the microcontroller. 

 

   There are still other supported circuit such as Max233 and DB9. Which will be use 

to write program to the microcontroller. Max233 can only be used for bootstrap mode only. 

For expanded mode, the microcontroller require special burner to insert the program.  

 

 Other supported circuit that will be used are clock circuit and reset circuit. These 

support circuit are used to enable the microcontroller to operate. Both of the circuits are a 

must to a microcontroller even for an expended mode. There is another circuit that support 

the microcontroller which is the voltage regulator. It is use to supply 5Vdc to the 

microcontroller. However, once the project is in the final stage, the voltage regulator will 

not be used.  

 

 For further information on the components and concept that will be used is explain 

in this chapter of literature review. All the fact and information of designing the system 

comes mostly from books, and article. Which will be explain later on this chapter. 
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2 . 2  L I GHT  DE PEN D EN T RES IS TOR  

 

 A photoresistor or LDR is an electronic component whose resistance decreases with 

increasing incident light intensity. It can also be referred to as a light-dependent resistor 

(LDR), photoconductor, or photocell. A photoresistor is made of a high-resistance 

semiconductor. If light falling on the device is of high enough frequency, photons absorbed 

by the semiconductor give bound electrons enough energy to jump into the conduction 

band. The resulting free electron (and its hole partner) conduct electricity, thereby lowering 

resistance. 

 

 A photoelectric device can be either intrinsic or extrinsic. An intrinsic 

semiconductor has its own charge carriers and is not an efficient semiconductor, eg. silicon. 

In intrinsic devices, the only available electrons are in the valence band, and hence the 

photon must have enough energy to excite the electron across the entire bandgap. Extrinsic 

devices have impurities added, which have a ground state energy closer to the conduction 

band since the electrons don't have as far to jump, lower energy photons (i.e. longer 

wavelengths and lower frequencies) are sufficient to trigger the device. If a sample of 

silicon has some of its atoms replaced by phosphorus atoms(impurities), there will be extra 

electrons available for conduction. This is an example of an extrinsic semiconductor. 

  

 Cadmium sulphide (CdS) cells rely on the material's ability to vary its resistance 

according to the amount of light striking the cell. The more light that strikes the cell, the 

lower the resistance. Although not accurate, even a simple CdS cell can have a wide range 

of resistance from less than 100 Ω in bright light to in excess of 10 MΩ in darkness. Many 

commercially available CdS cells have a peak sensitivity in the region of 500nm - 600nm. 

The cells are also capable of reacting to a broad range of frequencies, including infrared 

(IR), visible light, and ultraviolet (UV). They are often found on street lights as automatic 

on/off switches. They were once even used in heat-seeking missiles to sense for targets. 
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 Photoresistors come in many different types. Inexpensive cadmium sulphide cells 

which shown in figure 2.1, can be found in many consumer items such as camera light 

meters, clock radios, security alarms, street lights and outdoor clocks. They are also used in 

some dynamic compressors together with a small incandescent lamp or light emitting diode 

to control gain reduction. 

 

 Lead sulphide- and indium antimonide-LDR are used for the mid infrared spectral 

region. At the other end of the scale, Ge:Cu photoconductors are among the best far-

infrared detectors available, and are used for infrared astronomy and infrared spectroscopy. 

However, all light dependent resistor use the same symbol which is shown in figure 2.2. 

 

 

Fi g u r e  2 .1 :  A  co mmo n  L i gh t  D ep en d e n t  R es i s to r  

 

 

 

Fi g u r e  2 .2 :  L i gh t  D e p en d en t  R es i s tor  sy mb ol .  
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2 . 3  I N FR A - RE D S E NS O R  

 

 Is a device that is good at detecting object or movement within its range at a 

relatively low cost and low power consumption. Very wide angle sensing. The infrared 

sensor will be use in detecting objects/movement moving in the garden area. The range of 

the sensor is about 1.5 meter.  It usually use as part of a robotic system. It is able to detect 

any object or movement within it range however it cannot predict the distance between the 

sensor and object. However the sensor weakness is not an issue. It is because we require it 

ability in detecting movement. 

 

 

2.4 MICROCONTROLLER 

 

 The microcontroller board is the brain that control the whole system. 

Microcontroller MC68HC11 is chosen because it fulfill all the requirement that needs to 

run the system. MC68HC11 is chosen rather that PIC type because it has enough input to 

fulfill the project objective. The micro controller offers high speeds and low power 

consumption chips with multiplexed buses and a fully static design.  

 

 The MC68HC11A8 has up to 38 input/output lines, depending on the operating 

mode. Port A has three input-only pins, four output-only pins, and one bidirectional I/O 

pin. Port A shares functions with the timer system. Port B is an 8-bit output-only port in 

single-chip modes and is the high-order address in expanded modes. Port C is an 8-bit 

bidirectional port in single-chip modes and the multiplexed address and data bus in 

expanded modes. Port D is a 6-bit bidirectional port that shares functions with the serial 

systems. Port E is an 8-bit input-only port that shares functions with the A/D system. 

 

 For ensure the microcontroller is running normally, we must run the microcontroller 

through 3 phase. These phases show that the microcontroller is in good condition. For this 

project, the microcontroller is running in bootstrap mode. For bootstrap mode we can use 

Motorola programmable program. There are many such program and can be downloaded 
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from the internet. For example Wp11, HC load and Jbug11. So therefore most of the time 

that applied for this project can be done in the room. The programming for the 

microcontroller can be done by using a PC that has DB9 port.  

 

 

2 . 5  W P11  

 

 This manual provides information on our WP11.EXE program, Windows software 

used for programming 68HC11 family microcontrollers. WP11.EXE takes input from 

object code files created with 68HC11 assemblers or compilers. These object code files 

may be in Motorola S-record, Intel Hex or binary memory image formats. The software 

also allows the operator to perform many other useful programming functions such as 

erasing, blank checking & verifying devices, displaying, editing, exporting and changing 

the format of the object code files and filling unused memory locations with a user 

specified "fill" byte. The software was designed to work with our P11 Programming Board 

but will also work with any hardware that supports the 68HC11 special bootstrap mode of 

operation. TECI provides several other development tools for 68HC11 family 

microcontrollers such as our Cross Assemblers WASM11.EXE and TASM11.EXE and real 

time in-circuit emulator TECICEHC11. 

 

 

2 . 6  DI GIT AL  CL OC K 

 

 A digital clock is a type of clock that uses digital electronic methods of keeping 

time. Digital clocks typically use the 50 or 60 hertz oscillation of AC power or a crystal 

oscillator as in a quartz movement to keep time. A digital clock typically displays a 

numerical hour range of 0–23, or 1–12 (with an indication of AM or PM), although digital 

versions of analog-style faces exist. 

 

 To represent the time, most digital clocks use a seven-segment LED, VFD, or LCD 

display for each of four digits. They generally also include other elements to indicate 
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whether the time is AM or PM, whether or not an alarm is set, and so on. One drawback to 

digital clocks is the difficulty of setting the time in some designs. Most digital clocks flash 

12:00 by default when first powered on and, since the clock is often not a critical function 

in many electronic devices, people often allow them to display this default. 

 

 Moreover, since they run on electricity and have no permanent memory, digital 

clocks must be reset every time they are moved or the power is cut off. This is a particular 

problem with alarm clocks, since a power outage during the night usually results in the 

clock failing to trigger the alarm in the morning. To reduce the problem, they often 

incorporate a battery backup to maintain the time during power outages. More recently, 

some devices incorporate a method for automatically setting the time, such as using a 

broadcast radio time signal from an atomic clock, getting the time from an existing satellite 

television or computer connection, or by being set at the factory and then maintaining the 

time from then on with a quartz movement powered by an internal rechargeable battery. 

 

 Digital clocks are very small, useful, and inexpensive. For these reasons, they are 

often incorporated into virtually every electronic device. Most commonly, digital clocks are 

incorporated into bedside alarm clock radios, but they are also found in televisions, 

microwave ovens, standard ovens, watches , computer and cell phones. 

In the 1980s and 1990s, digital clocks were standard on most automobiles. However, the 

fashion is slowly leaning towards analog clocks, which was the first style of clock to be 

used in automobiles. Digital clocks were invented in 1956 and became more popular as 

microchips and LEDs became cheaply available. 

 

 

2 . 7  O PTO - CO U PLE R  

  

 There are many situations where signals and data need to be transferred from one 

subsystem to another within a piece of electronics equipment, or from one piece of 

equipment to another, without making a direct .ohmic. electrical connection. Often this is 

because the source and destination are (or may be at times) at very different 
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voltage levels, like a microprocessor which is operating from 5V DC but being used to 

control a triac which is switching 240V AC. In such situations the link between the two 

must be an isolated one, to protect the microprocessor from overvoltage damage.  

  

 Relays can of course provide this kind of isolation, but even small relays tend to be 

fairly bulky compared with ICs and many of today.s other miniature circuit components. 

Because, they are electro-mechanical, relays are also not as reliable . and only capable of 

relatively low speed operation. Where small size, higher speed and greater reliability are 

important, a much better alternative is to use an opto-coupler. These use a beam of light to 

transmit the signals or data across an electrical barrier, and achieve excellent isolation. 

Opto-couplers typically come in a small 6-pin or 8-pin IC package, but are essentially a 

combination of two distinct devices: an optical transmitter, typically a gallium arsenide 

LED (light-emitting diode) and an optical receiver such as a phototransistor or light-

triggered diac. The two are separated by a transparent barrier which blocks any electrical 

current flow between the two, but does allow the passage of light. The basic idea is shown 

in Fig 2.3, along with the usual circuit symbol for an opto-coupler. 

 

 

Figure 2.3 Opto-coupler 

 

 Usually the electrical connections to the LED section are brought out to the pins on 

one side of the package and those for the phototransistor or diac to the other side, to 
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physically separate them as much as possible. This usually allows optocouplers to 

withstand voltages of anywhere between 500V and 7500V between input and output. 

Optocouplers are essentially digital or switching devices, so they.re best for transferring 

either on-off control signals or digital data. Analog signals can be transferred by means of 

frequency or pulse-width modulation. 

 

 

2 . 8  S U M MA R Y  

 

 From all the fact that is collected, it can be summaries that interfacing the hardware 

to the microcontroller is possible. Using relay and transistor that will be use as the 

interfacing circuit.  Controlling the main power using an IC like the microcontroller is not 

impossible with the use of an opto-coupler. The opto-coupler also protect the 

microcontroller from any damage. 

 

 The main reason microcontroller is use because the specs fulfill the requirement for 

this project. Microcontroller is able to control all the hardware that will be use in this 

project.  
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CHAPTER III 

 

 

 

 

METHODOLOGY 

 

 

3.1 INTRODUCTION 

 

 

 This chapter explains about the methodology used during the process of completing 

the project. The topic covered in this chapter is the block diagram, circuit design, 

programming the microcontroller, interfacing the circuit with microcontroller and 

programmed development.  

 

 The circuit is done step by step. Each of the hardware is design and built  to run 

independently. So therefore the hardware will be tested for functionality before continuing 

to the next step. The next step after finishing the hardware is interfacing it with 

microcontroller. Each of the hardware are required  another circuit before interfacing. Not 

all of the hardware are DC source. The digital clock and the main are AC source. Which 

mean it required another circuit to be interface with. The interface done with AC source 

will explain later on. 

 

 This chapter contents represent the whole project design. Start from basic step until 

the project is finish. Some of the circuit design are too large and will be represent in the 

appendix. 
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3.2 SYSTEM BLOCK DIAGRAM 

  

 

Figure 3.1: Block diagram 

 

 The design for the whole system are shown in a form of block diagram. Shown in 

figure 3.1 is how the system is function. The microcontroller is the controller of the system. 

Light sensor enable the microcontroller to differentiate day and night. Infra-red sensor 

enable the microcontroller to detect movement within the area of the garden. Timer enable 

the microcontroller to recognize the time and assign a certain function and command. 

 

 

3.2.1 Main Power Supply 

 

 The supply of the main power can be obtained from any three pin socket which is 

supplied from TNB (Tenaga Nasional Berhad). Main power is supplied using a three pin 

Main Power 

Supply 

 

240V 50Hz 

Module System 

 

 

 

Sensor 

• IR sensor 

• Light Sensor 

Garden 

Lights 
Digital 

Clock 
 

Microcontroller 

Interface 

Circuit 
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plug. The source can be easily obtained whether at the hostel or at the lab. However for 

safety reason, in the early stage of the development, the testing is done at the lab. 

 

 

3.2.2 Module System 

 

 Module system controlled the main power. The process of activate and deactivate 

are done in this part. Module system contain three main hardware, which is 

microcontroller, interface circuit and digital clock. Output of the module is a three pin 

socket. Therefore this module is compatible to any kind of lighting.  

 

 

3.2.2.1 Microcontroller 

 

 Microcontroller is the brain of the system. All of the inputs and outputs are 

processed to the microcontroller. Inputs of the system are consists of sensors, digital clock 

and manual switch. Manual switch are fixed together with the microcontroller. Please refer 

to appendix F, which show a circuit of manual switch and microcontroller. Manual switch 

function are use to test run the microcontroller in the testing stage. Testing stage will be 

explained in chapter 4. 

 

3.2.2.2 Digital Clock 

 

 Digital clock required an AC source, which is the only hardware that required this 

type of source. To simplify the system, digital clock are fix together inside the module. 

Clock function is to trigger the microcontroller when to deactivate the garden lights. Once 

garden light are deactivate, IR sensor will take over. Further detail will be explain later in 

this chapter.  

 

 

 



 15 

3.2.2.3 Interface Circuit 

 

 Interface circuit function is to activate and deactivate the main power. The process 

of activating and deactivating are triggered by the microcontroller. Another function of the 

opto-coupler is to protect the microcontroller from over voltage. The over voltage is 

already explain in chapter 2. 

 

 

3.2.3 Sensor 

 

 There are two types of sensors that are used in this project. Light sensor and infra-

red sensor. Sensor output triggered the microcontroller when to activate and deactivate the 

main power. The process will later be explained in subchapter 3.5, which is programmed 

development. 

  

    

3.3 HARDWARE DESIGN 

 

 The circuits are built step by step along with the programmed development. Each of 

the circuit are shown in the figure. However certain circuit which is consider to large will 

be place under appendix. The component use are clearly shown in the figure. For the list of 

component please refer appendix A   
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3.3.1 Microcontroller 

 

 

 

Figure 3.2 Microcontroller circuit 

 

 Microcontroller MC68HC11A1 is one of the 68 microcontroller family. The 

MC68HC11A1 is chose because it features fulfill the requirement that is required in this 

project. In this project MC68HC11A1 will be running in bootstrap mode. This mode will 

be using internal eeprom. If certain project required external eeprom, expanded mode will 

be use.  

  

 Figure 3.2 show the circuit for the microcontroller. The circuit microcontroller is 

divided by three parts. Which is voltage regulator, clock circuit and reset circuit. Voltage 

regulator supply 5V fix to the microcontroller. Since the microcontroller is a very sensitive 

circuit, it required a very low voltage. The clock circuit are use to supply pulse to the 

microcontroller. Without the clock pulse, the microcontroller will be unable to read and 

write data. So therefore further testing of the microcontroller will be later explain in chapter 

4.  
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 Once the microcontroller is done with testing for its functionality, than we shall 

proceed to the next hardware. The next hardware will be light sensor. Light sensor will give 

the system the ability to differentiate between day and night. 

 

 

3.3.2 Light Sensor 

 

 

Figure 3.3 Light sensor 

 

 Light sensor is one of the most important part in this project. The sensor enable the 

system to differentiate between day and night. One of the system functions is to “on” the 

main power for garden lighting at night. 

 

 In figure 3.3 show the light sensor that is use in this project.  If the sensor detects 

dark, the LED will on. If the circuit run as expected, than the circuit design will go to the 

next step. Which is circuit design for infra-red sensor. The Infra-red sensor will act as a 

motion sensor. With infra-red sensor, the system will not alone just for garden lighting but 

also for security reason. 

 

 

3.3.3 Infra-red Sensor 

 

 Infra-red sensor is one of the many type of sensor that are use as a motion detector. 

For any IR sensor, it usually consists of receiver and transmitter. IR sensor usually use in a 

low cost security system is because the cost is very low. The IR sensor is consider the 
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cheapest from the other sensor. However the IR length can be consider quite long. The 

range however depends on the quality of the hardware. In this project, the IR sensor is a 

self made circuit. So therefore the quality of the sensor is quite low, but the sensor is able 

to show an example of how a motion detector works. 

 

 The IR transmitter is shown in figure 3.4 in the next page. IR transmitter resemble 

of an LED. Shown in the circuit, the LED is in series with the IR transmitter. The LED 

function is to indicate the IR transmitter is transmitting. If the LED is ‘on’, the IR 

transmitter should be also transmitting. So therefore  moving to the next step, began the 

design for IR receiver. 

 

 

 

Figure 3.4 Infra red transmitter 

 

 Once the transmitter is finish, we began on the IR receiver. Both of these circuit are 

important. So therefore, both of the circuit are done at the same time. The circuit for the IR 

receiver are shown in figure 3.6 in the next page. IR receiver circuit are also use LED as an 

indicator. If the IR receiver received the IR transmitter, the LED will ‘ON’. If the LED is 

‘ON’, the relay also should switch to normally open condition. If the IR detects movement, 

the switch will change to normally close condition.  
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Figure 3.5 The relay condition  

 

Figure 3.6 Infra-red receiver 
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 Once the IR sensor is finish, the project will move to the next step. The next 

hardware to be design is the digital clock. Digital clock is function as timer for the system. 

The clock function is to enable the system to differentiate the time. IR sensor for an 

example will only work at a certain time only. 

 

 

3.3.4 Digital Clock 

 

 Digital clock are use as a timer for the system. As stated earlier the system will 

activate the garden lighting after dark. The garden lights will remain on until a certain of 

time. Time will be set by the digital clock. That is the function for the digital clock, which 

to tell the time to the microcontroller. For example setting the time at 12 o’clock, the 

garden lighting will off but the system will remain on. If movement is detected the garden 

will reactivate for a certain of time. With the help of digital clock, it enable the 

microcontroller when to run a certain programmed.  

 

 

Figure 3.7 Digital clock. (Please refer to appendix B for larger image of the digital 

clock) 
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 Figure 3.7 show the digital clock that are use as a timer in the project. Please refer 

to appendix B for a better image of the clock. The digital clock is equip with the ability to 

set the alarm, off the alarm, setting for minute and also setting for hour. Digital clock are 

running on AC source. So therefore to interface the digital clock with the microcontroller is 

using the relay. 

 

3.3.5 Interface Circuit  

 

 Since the microcontroller produce output of 5V, it required another circuit so that it 

can control the main power. To control the main power a relay is used, however a 

microcontroller output is to low to energize the relay. So therefore another circuit was 

needed to energize and de-energize the relay. 

 

 The circuit that is able to do the task is the interface circuit. Shown in figure 3.7, is 

the circuit that will be use in this project. The circuit use a chip know as H11B1, also 

known as opto-coupler. There is another type of interface circuit. Please refer to appendix 

C for another type of interface circuit. 

 

 

Figure 3.8 Interface circuit 
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 Using opto-coupler give the best protection to the microcontroller. If overload 

occur, the opto-coupler will be damage however the microcontroller will be save. The 

another type of interface circuit shown in appendix c give the lowest protection. If overload 

occur, the microcontroller is most likely to be damage. 

 

 The interface circuit are tested at the lab. From the result, shown that the opto-

coupler can receive voltage as low 2V is still able to energize the relay. So therefore 

microcontroller which produce 5V output can control the interface circuit. 

 

 

3.4 INTERFACING HARDWARE TO MICROCONTROLLER 

 

 Once the hardware finish, the next step is to interface the hardware to the 

microcontroller. Interfacing the hardware is done by using transistor and also relay. Some 

of the hardware are unsuitable to use transistor. The only option is to use relay to interface. 

Digital clock for example is a circuit that used AC voltage. Microcontroller will not able to 

read an input from AC source.  

 

 So therefore interfacing is done so that the microcontroller is able to read the input 

and able to system as ordered. The first hardware that will be interface is the light sensor. 

Light sensor give the system ability to differentiate between day and night. 
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3.4.1 Interfacing Light Sensor 

 

Figure 3.9 Interfacing light sensor and microcontroller 

  

 The interface between light sensor and microcontroller is done by using transistor 

as switching circuit. For the full circuit please refer to appendix D. The light sensor in this 

figure is different from the figure 3.3. During interfacing the circuit, the LED that are use 

as an indicator is remove from the circuit.  

 

 By this stage interfacing is done and so is the programmed develop for this stage. 

However the programmed development will be explain later on in programmed 

development. In this stage, when the sensor is detect that day has turn to night, the LED 

that are installed at the output of the microcontroller will on (Figure 3.2). If the sensor 

detect the condition is changing from night to day, then the LED will OFF. 

 

 If the system is running as expected, then the project will proceed to the next phase. 

The next phase will include the IR sensor. Interfacing the IR sensor will be using a relay as 

the interface circuit. The reason why a relay is used will be explain later on. 

 

 

3.4.2 Interfacing IR Sensor 

 

 Interfacing the IR sensor is done with light sensor. The condition is that when IR 

sensor detects any movement the garden lighting will activate. However the main condition 
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is that the garden lighting must activate at night only. So therefore if the IR sensor detects 

movement during the day, nothing will happen. 

 

 

Figure 3.10 The interface circuit between IR sensor to the microcontroller 

 

 The interface circuit is shown in figure 3.9, the interface circuit is done using a 

relay and a transistor. For the full circuit of the interface please refer to appendix E. As 

stated earlier when the IR receive the transmit signal, the relay will be switch to normally 

open. The relay will switch back if the transmit signal is cut off.  

 

 The programmed develop will be explain later on in the programmed development. 

Once both sensor are running, the next step is to interface the digital clock. So that the 

system will be able to change mode from garden lighting to security lighting. 

  

3.4.3 Interfacing Digital Clock 

 

 The digital clock that use in this project is using AC voltage source. Using a relay is 

the only option. The function of a digital clock is to tell the time for the system. This 

project is design to have two functions, which is as security system and also as garden 

lighting system. In the previous sub-chapter, the system should be able to function as 
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security lights. Therefore in this chapter, the system should be able to function as garden 

lighting system and will change to security lighting system base on the setting of the time. 

 

 Since the circuit for the digital is to large please refer to appendix B for the circuit 

of the digital clock. Shown in figure 3.10, is the clock relay interface with the 

microcontroller. The full interface circuit is shown in appendix F. Since the figure is too 

large, only the connection of the relay is shown.  

 

 In appendix B, the digital clock has the function of setting the alarm. Once the 

alarm is set on, the LED which functions as an indicator will also on. If the LED is on, then 

the relay will also energize. Once energize, the input relay will be 5Vdc and 0Vdc. So 

therefore, the microcontroller will be able to read the correct input. The DC voltage source 

is connected from the microcontroller source. Please refer to appendix F.  

 

 

 

Figure 3.11 Relay interface the digital clock and the microcontroller 

 

 Once the digital clock is done, the project will enter the final phase. The final phase 

is building a power module for the system. Building the module will explain later on. The 
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next subchapter will cover the programmed development. The programmed development is 

done along with the hardware. 

 

 

3.5 PROGRAM DEVELOPMENT 

 

 Programmed development is done along with the development of the hardware. To 

programmed the microcontroller, certain chip and software must be installed. The chip are 

shown in figure 3.11, which is MAX233. For a complete circuit please refer to appendix G. 

The software that programmed the microcontroller also need to be installed. There are a 

number of such software, for example HCload, JBug11 and Wp11. In this project, Wp11 is 

chosen to be the software to be used. For the manual of using Wp11 please refer to 

appendix H. 

 

 

Figure 3.12   Microcontroller and MAX233. 
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3.5.1 Programmed Development For The Light Sensor 

 

 The programmed are done once the light sensor and microcontroller is functioning 

as expected. Interfacing the circuit are already explain in subchapter 3.4. So therefore for 

the programmed develop please refer to appendix I. In figure 3.12 show the flowchart of 

the program

 

 

Figure 3.13 Programmed flowchart for the light sensor. 

 

 Base on the flowchart, if the day is turning to night the garden lighting will be 

activated. If the sensor detects day, the garden lighting will deactivate. The flowchart show 

that the process will be continuous. In this phase the system is already able to become 

automatic light switch for garden lighting. The next step, is to develop a programmed for 

light sensor and IR sensor. In the next phase, the system will be design for security lights 

instead of a garden lights. 
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END 
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3.5.2 Programmed Development For IR sensor 

  

 The development programmed are done by interfacing both the light sensor and 

infra-red sensor. By this stage, both of the light sensor and IR sensor are successfully 

interface to the microcontroller. For the programmed please refer to appendix J. In figure 

3.12, is the flowchart of the programmed. 

 

 

Figure 3.14 Flowchart for the IR sensor 
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 The programmed is design for security lights purpose. Garden lighting will be 

activated once the IR sensor detects movement within its range. However the condition is, 

the time must be at night. By this stage, the project is more than half done. Proceeding to 

the next stage, which is programmed develop for the final stage. The programmed develop 

is for security and garden lighting purpose. 
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3.5.3 Programmed Develop For Light Sensor, IR Sensor & Digital Clock 

 

 

Figure 3.15 Flowchart programmed for system 

 

 This is the final part for the programmed development. For the programmed please 

refer to appendix K. The flowchart in figure 3.14 show the system is able to run as security 
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lights and also garden lights. However the programmed in appendix K is also add with a 

few more functions. The main function is shown in the flowchart shown in figure 3.14. 

There are also other functions for the system. One of the functions is the system is able to 

be ‘On’ and ‘Off’ manually. The other functions are the system is able to run as garden 

lighting and also as security lights.  

 

 By the end of this chapter, the programmed develop has reach the final phase. Now 

the final phase is to design the system in one module. The design for the module will be 

explain in the next subchapter. 

 

 

3.6 SYSTEM PROTOTYPE 

 

 Once all the hardware and programmed development is finish, the final phase is to 

built a module. The final result of this project is to show that this project is able to ‘On’ and 

‘OFF’ the main power supply. To do so, certain safety features must be applied. One of 

them is to ensure main power is wired properly. And to avoid any accident, the project is 

built into a module. Figure 3.15 is the module for this project. 

 

 The system module is built using 2 module box. Each of the box size is 0.2m x 

0.15m x 0.07m.  The box are glued together to since one box is still to small. So therefore 

the real size of the module is 0.2m x 0.3m x 0.07m. The module has a 3 pin plug for the 

main power and also a socket for power regulator to supply 9Vdc for the microcontroller 

and other hardware. Figure 3.16 show the voltage regulator socket and the plug for the 

main power supply. 
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Figure 3.16 Prototype module 

 

 

Figure 3.17 Power source for the module. 240Vac and 9Vdc for input source. 
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3.6.1 Module System 

 

Figure 3.18 The module system using PVC box 

 

 Module system contains three hardware, which is the microcontroller, digital clock 

and interface circuit. Microcontroller is place inside the module since it needs to be 

interface with the interface circuit. Digital clock is also placed inside the module since it 

required AC source. More ever it can easily interface with the microcontroller.  However, 

the most important thing is the hardware is built to be used indoors. Unlike the sensors, the 

role of the sensor is to be placed outdoors.  
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 The hardware are insert into the module once all the hardware and software are 

finish. It is because once the microcontroller is inside the module, programming the 

microcontroller will become difficult. 

 

 

 

3.7 SUMMARY 

 

 By the end of this chapter, all the process of completing this project are already 

being discuss and explain in detail. Which include how the hardware are interface with the 

microcontroller.  

 

 In the process of building the hardware design, programmed development must also 

be done. The successful of this project is depend on the success of interfacing the hardware 

and also the programmed develop.  

 

 The problem of interfacing the hardware is one the reason the project took a very 

long time to be finish. In chapter 4, the hardware will undergo some testing. For example 

the testing of the microcontroller. The testing of the microcontroller is divided to three 

phase. Which will be further explain the next chapter. 
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CHAPTER IV 

 

 

RESULT AND ANALYSIS 

 

 

  

4.1 INTRODUCTION 

 

 This chapter present the result and analysis done during the development of the 

project. The analysis is done to ensure the capability and the functionality of the hardware. 

Each of the hardware is set-up so that the hardware can perform optimally. However for the 

IR sensor, the set-up is set from optimal to the lowest condition. IR sensor is tested to 

measure its maximum and minimum range. This set-up and test will be explained later.  

 

 Since the project is using a microcontroller, it required to be test phase by phase. If 

the microcontroller does not past any of the phase than it will effected the outcome of the 

project. The testing done for the microcontroller will be further explain in the next 

subchapter. Other test will also include testing the range of the IR sensor. The objective of 

the test is to compare the input voltage is proportional to the range of the sensor.  By the 

end of this chapter, the test result will be a guideline in the future development.  

 

4.2 TEST SET-UP 

 

 Test set-up is about setting the hardware during the testing. Most of the hardware 

are set so that it will perform optimally. During the testing, the hardware will be using 9V 

battery. Since it can supply 9V fix. By the end of this project, the battery is replace with 

voltage regulator. Battery is only used for testing purpose only. 
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4.2.1 Set-up For Microcontroller 

 

 Microcontroller is supplied with 9Vdc during the test. 9Vdc is supplied to the 

voltage regulator. So therefore the voltage supplied to the microcontroller will be 5V. It 

also need to be supplied with 2MHz clock input. Clock input will be tested in phase one. If 

the clock value is other than 2MHz, then there is a problem with the microcontroller. The 

testing will stop until the problem is found. After phases one, the microcontroller set-up 

will be 5Vdc and 2Mhz clock input until the end of the test. This set-up will also be used 

until the end of the project.  

  

4.2.2 Set-up For IR Sensor 

 

 Voltage regulator at the lab will be used for this testing. The voltage regulator need 

to supply 0Vdc, 1Vdc, 2Vdc, 3Vdc, 4Vdc, 5Vdc, 6Vdc, 7Vdc, 8Vdc and 9Vdc fix. IR 

receiver will be supplied with 9Vdc fix during the test. While the IR transmitter input 

supply will be varied from 0Vdc-9Vdc. The objective is to see whether the range of the IR 

sensor is proportional with the input voltage. If the range is proportional with the input 

voltage, then the maximum and minimum range is measured. 

 

4.2.3 Set-up For Light Sensor 

  

 The light sensor will be supplied with 9Vdc during the test. Testing the light sensor 

will be tested under different condition. These condition are indoor, outdoor and direct 

light. Indoor condition will be tested in the room. The sensitivity of the light sensor will be 

set differently under different condition. 

   

4.3 TESTING THE MICROCONTROLLER. 

 

 Testing the microcontroller is done phase by phase. Phase one required to be done 

at the lab. Since this phase required an oscilloscope. Phase two is to be done by 

programming a test program. The test program will be further explain. Since the 
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microcontroller is in bootstrap mode, the testing can be done at the hostel. The third phase 

is switching. This phase is done using the light sensor as a switch.  

 

 Before going into the testing phase, power supply and reset circuit must also to be 

tested. 

 

 

4.3.1 POWER SUPPLY AND RESET CIRCUIT 

 

 

 

Figure 4.1 Voltage regulator 

 

 Figure 4.1 show the voltage regulator for the microcontroller. Since the 

microcontroller is a very sensitive chip, it required a supply voltage of 5V. The solution is 

using the voltage regulator shown in figure 4.1, the output voltage is suppose to be 5V-6V. 

If the voltage is higher than 6V than it is not recommended to be used. 

 

 

  

 

 

Figure 4.2 Reset circuit. 
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 In figure 4.2 show the reset circuit. Reset pin in the microcontroller board is at pin 

39.  Shown in figure 4.2(left side), is the flow of voltage in the circuit when the switch is 

open. The pin function is to reset the microcontroller to its original state when the pin 

receive 0V input. The reset circuit function is to give 5V input continuously. When the 

switch is press, the capacitor will store all the voltage. Therefore the voltage at pin 39 will 

drop to 0V.  

 

4.3.2 PHASE 1 

 

 

Figure 4.3 Phase 1 circuit 

 

 Figure 4.3 show the microcontroller circuit use in phase 1. The test must be done at 

the lab. Since this phase required an oscilloscope to test the clock. Clock function is to 

generate a periodic sequence of pulse. MC68HC11A1 is able to generate it own clock with 

the help of clock circuit shown in the figure 4.3. This clock is often referred to as the 

system clock or the E clock. When the E clock output is low, an internal process is taking 
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place. When it is high, the microcontroller is writing or reading data. If the clock does not 

function, then the microcontroller will also fail to function. 

 

 For this phase, one of the oscilloscope channel is connect to E clock(pin 27). The 

value of E clock should be one fourth from the value of the crystal. So therefore to 

calculate the value: 

 

MHzMHz 28
4

1
=×           (4.1) 

 

 So therefore, the value of E clock should be 2MHz. If other value is  different than 

2Mhz, then the microcontroller should be replace. The microcontroller might cause the 

project to fail..  

 

 

 

 

Figure 4.4 The E clock output 

 



 40 

 Figure 4.4 show the output from pin E. The graph show the clock is functioning 

well. The E clock frequency is exactly 2MHz. The result of phase 1 is shown in table 4.1. 

Other measurements are also stated in the table. This test proved that the microcontroller is 

in a good condition. So therefore moving to the next phase, which is programmed the 

microcontroller with a test programmed. 

 

 

 

Frequency (Hz) 2.000MHz 

Max Voltage (V) 5.28V 

Minimum Voltage (V) -239mV 

Pos Width (second) 247.4ns 

Period 500.0ns 

Vmean 2.48V 

Vpk-pk (V) 5.44V 

Fall Time (s) 8.300ns 

Rise Time (s) 10.00ns 

Cyc Rms (V) 3.54V 

Neg Width 251.2ns 

Table 4.1 Result from the osciloscope 

 

4.3.3 Phase 2 

  

 Once phase 1 is tested and the microcontroller is functioning as expected than the 

test can be continued to phase 2.  Phase 2 objective is to programmed a simple programmed 

into the microcontroller. For this part, a set of LED play an important role.  

 

 Shown in figure 4.5, port B is used as the output. All of port B are connected to a 

LED. The result that we should see is the LED is running a simple form command. Please 

refer to appendix L for a set of test programmed. To programmed the microcontroller, 

ensure the microcontroller is able to initialize with the PC. 
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Figure 4.5 Microcontroller circuit phase 2. 

  

Programmed Result 

Disco LED at PB0, PB2, PB4 and PB6 will ‘ON’. When these LED 

are ‘OFF’ PB1, PB3, PB5 and PB7 will ‘ON”. The process 

will repeat continuously, showing as if the lights are dancing.  

Free Running LED at PB0 will ‘ON’ while the other are off. Start from PB0 

to PB7 the LED will ‘ON’ simultaneously showing as if the 

LED is running.  

Flash PB0-PB7 will ‘ON’ and ‘OFF” simultaneously. 

Knight Starts at the middle of the LED. Which is PB4 and PB3. From 

the middle the LED will run to the side. This form is refer as 

knight rider lights. 

 

Table 4.2  Result for the test programmed 
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 Table 4.2 show the result that will obtain using the test programmed. Phase 2 is 

done if the LED is running as programmed. In this phase we can conclude that the 

microcontroller is running as expected. So therefore moving to the next and final phase 

which is switching. 

 

4.3.4 Phase 3 

 

 Phase 3 is to test the function of switching. Please refer to appendix M for the 

programmed that will be use. Before continuing this phase, ensure that the other pin at Port 

C are to be grounded. If the pin are ungrounded that it might effect the result. The other pin 

that are not used will be grounded. If not the microcontroller might read the wrong data. . 

So therefore using the programmed in appendix M, the result for this phase should be: 

 

Switch Result 

Switch 1 (PC0) Pin PC0, PC2, PC4 and PC6 are on 

Switch 2 (PC7) Pin PC1, PC3, PC5 and PC7 are on 

 

Table 4.3 Result for the switching programmed 

 

 By the end of this testing, it has been confirm that the microcontroller is working as 

expected. So therefore the project can proceed with program development in chapter 3. 

 

 

4.4 TESTING THE RANGE OF INFRA-RED SENSOR 

 

 The objective of this test, is to show that the range of the IR sensor is proportional 

to the input voltage. If the voltage is low than the transmitter might not be able to transmit 

at all. The test is done by setting the supply of the IR receiver 9V. IR transmitter supply 

will varies from 9V~0V. 

 

IR transmitter IR receiver Range (m) 
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(Voltage) (Voltage) 

9V 9V 0.20m 

8V 9V 0.175m 

7V 9V 0.15m 

6V 9V 0.125m 

5V 9V 0.10m 

4V 9V 0.06m 

3V 9V 0 

2V 9V 0 

1V 9V 0 

  

Table 4.4 Test range for the IR sensor. 

 

 The result from the test is stated in table 4.3. From the result, the minimum supply 

voltage for the IR transmitter is 4V. Lower than 4V, the IR transmitter will not able to 

transmit since the supply voltage is too low. So therefore for the IR transmitter to transmit 

the longest range, it is recommended to supply the transmitter with 9V. 

 

 

4.5 TESTING THE LIGHT SENSOR 

 

 

 As stated in chapter 3, the light sensor should be able to change its sensitivity. In 

theory the lower the resistance, the more sensitive the sensor should be. In order to prove 

this, the light sensor will be change the sensitivity. The resistive of the trimmer will varies 

to prove the sensitivity. The test will be done in three condition, in a room condition, 

outside and direct light. This test is done during the day. So therefore the test is to see 

whether the light sensor indicator will on or not. ‘NO’ means the LED is off. ‘Yes’ mean 

the LED is on. Directs light mean that the test is done by using torch light directly to the 

LDR. 
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Trimmer (kOhm) Room Outside Direct Light 

22 No No Yes 

20 No No Yes 

18 No No Yes 

16 No No Yes 

14 No No Yes 

12 No No Yes 

10 No No Yes 

8 No Yes Yes 

6 No Yes Yes 

5 No Yes Yes 

4 Yes Yes Yes 

2 Yes Yes Yes 

0 Yes Yes Yes 

 

Table 4.5 The result of testing the light sensor. 

 

 

 From the result given, it is appropriate to set the trimmer higher than10kOhm. So 

therefore the indicator will detect when the condition is at night. However the test is 

limited. Other condition such as when the day is cloudy. During this test the condition is 

sunny. So therefore further test are recommended to ensure the sensitivity of the light 

sensor. 

 

4.6 SUMMARY 

 

 In conclusion, by the end of this project certain limitation has been recognized. The 

result alone will be use as a guideline for the future development. IR sensor is suitable to be 

replace with a better quality. The sensor use in this project are self-made. There are other 

IR sensors that can give better range. The sensors use in this project play an important part 

in the system, better sensor will provide better efficiency.  
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CHAPTER V 

 

 

SUMMARY AND CONCLUSION 

 

 

5.1 SUMMARY 

 

 

 The project of building an autonomous lighting and security system is a dual-

system that can function both as security system and garden lighting system. This project 

which takes nearly 14 week   for completion is still in the level of a prototype. Further 

improvement need to be done before commercialization.  

  

 Most of the hardware that has been applied has given the expected result. The IR 

sensor needed to be replaced with a better sensor. Since the IR sensor can only transmit for 

a very short range. This drawback is one of the limitations in this project.  However, this 

project has proven that all the hardware can be interfaced to the microcontroller. Overall 

the hardware interfacing and programmed development have met the expected result. 

  

 However the most important results, is the successful of using the microcontroller 

to control the main power supply. Using the interface circuit, the microcontroller is able to 

activate and deactivate the main power. This is the result expected from this project. So 

therefore any garden lighting can used this project.  
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5.2 CONCLUSION 

 

1. Based on the test done in chapter 4, the light sensor detects darkness at preset 

darkness. The light sensor also able to change the level of sensitivity. 

 

2. The IR sensor is able to perform as a motion sensor. Even though the sensor range 

is quite small. Therefore it is suggested to use other type of sensor that can provide 

better range. 

 

3. The IR sensor and light sensor are able to function independently before interfacing 

to the microcontroller.  

 

4. A digital clock with an alarm function is build. The digital clock alarm is an 

important part to interface the digital clock to the microcontroller.  

 

5. Build an interface circuit that is able to receive low voltage input to control the 

activation and de-activation of the main power supply.  

 

6. Build a microcontroller MC68HC11A1 circuit as the main controller in the system. 

For this project, the microcontroller will run in bootstrap mode. 

 

7. All of the hardware are successfully interfaced with the microcontroller. 

 

5.3 LIMITATION IN THIS PROJECT 

 

 From the analysis conducted in chapter 4, the system design has many limitations. 

Most of the chips use required voltage to be not more than 9V. Especially the 

microcontroller, the input voltage for the microcontroller must no be more than 6V. The  

IR sensor has very small range. It is suggested for the sensor to be replace with a better 

one. Another weakness is the digital clock required manual setting on the alarm. Also 
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setting off the alarm need to be done manually. These limitation has shown that the system 

is still far from perfect.   

 

 

5.4 SUGGESTION FOR IMPROVEMENT 

 

1. Due to budget constraint, improvement such as using a better IR sensor instead of 

using self-made, will give a better result. For suggestion it is better to replace the 

IR sensor for a better one. 

 

2. For the second suggestion, it is probably better to replace the microcontroller with 

a PIC. The advantage of using PIC is because it is much smaller in size and also 

much cheaper. So therefore, the project will reach its goals, which is to build a 

low cost security system. 

 

3. Replace the digital clock with a timer. Using timer, this project will be able to run 

fully automatic. The limitation of the clock is, digital clock will required the 

alarm setting to be manually. If timer is used, the system will be able to function 

fully automatically..  

 

 

 

5.4.1 Cost & Commercialization 

 

 Overall cost for this project is shown in table 5.1. The cost consists the list of parts 

and components that obtain before starting this project. After finishing the project, the total 

cost is actually higher than the list shown table 5.1.   

 

Bil Bahan/Komponen Spesifikasi 

Anggaran 

Harga / unit 

(RM) 

Kuantiti 

Anggaran 

Harga 

(RM) 
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1 Strip board (10” x 4 “)  3.00 3 9.00 

2 
Single Phase rectifier 

bridge 
1 amp bridge 4.00 1 4.00 

3 MC68HC11A1  40.00 1 40.00 

4 Capacitor 470uF  0.30 1 0.30 

5 7805  2.00 1 2.00 

6 Capacitor 10uF  0.30 1 0.30 

7 Resistor 5.1k  0.30 1 0.30 

8 
Light Dependent Resistor 

MPY54C569 
Low resistance when dark 1.00 1 1.00 

9 Resistor 10ohm  0.30 1 0.30 

10 Crystal 8Mhz  2.00 1 2.00 

11 Capacitor 22pF  0.30 2 0.60 

12 Resistor 470ohm  0.30 1 0.30 

13 Potentiometer 10K  1.00 1 1.00 

14 Optocoupler H11B1 1.00 1 1.00 

15 Relay  
12V relay Able to interface 

with high voltage (240V) 
10.00 1 10.00 

16 Fuse 13amp  0.50 1 0.50 

17 Reset switch  4 pin 0.50 1 0.50 

18 DIL switch 8 pin 1.00 1 1.00 

19 74121  3.00 1 3.00 

20 7490  3.00 6 3.00 

21 74196  3.00 1 3.00 

22 7447  3.00 5 3.00 

23 3 pin plug 240Vac source 5.00 1 5.00 

24 Transformer 240Vac to 9V ac 30.00 1 30.00 

25 Solder iron 1 roll 7.00 1 7.00 

26 Wire wrap 1 roll 3.00 1 3.00 

27 MAX233  5.00 1 5.00 

28 IC 4069  3.00 1 3.00 

29 Resistor 510 ohm  0.30 1 0.30 

30 Resistor 3.3k Ohm  0.30 1 0.30 

31 Capacitor 10uF  0.30 1 0.30 

32 Capacitor 47uF  0.30 1 0.30 

33 Transistor  9013 NPN 1.00 1 1.00 
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34 Diode IN4001/4002 0.50 1 0.50 

35 Infra-red receiver (IRR)  5.00 1 5.00 

36 IC base 48 pin  1.00 1 1.00 

37 IC base 14 pin  1.00 8 8.00 

38 IC base 16 pin  1.00 5 5.00 

 JUMLAH ANGGARAN HARGA 165.80 

 

Table 5.1 Project cost 

 

 From the test and result that has done, overall this project can be used for 

commercial purpose. The system is perfect for a low cost security system. Moreover, this 

type of lights security system is still unavailable in the market. The advantage of this 

project is it gives better night vision in a garden that has full of trees and other objects. 

Therefore commercialization this project might replace the previous system. It is better to 

applied the suggestion before commercialize this system. 
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APPENDIX A 

 

 

 

 

 

Part (Description) Quantity 

Microcontroller 

MC68HC11A1 

Voltage regulato 7805 

Capacitor 1uF 

Capacitor 100uF 

Capacitor  4.7uF 

Capacitor 22pF 

Reset switch 

Resistor 10Mohm 

Crystal 8Mhz 

 

 

1 

1 

2 

1 

1 

2 

1 

1 

1 

 

Light Sensor 

Resistor 10kOhm 

Resistor 1.2kOhm 

Resistor 470Ohm 

Capacitor 0.1(104) 

Capacitor 1uF 

Trimmer 22kOhm 

Light Dependent Resistor 

555 timer (8 pin) 

Transistor 9013 

LED  

 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 
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Table 1: List of components 

 

 

 

 

 

Infra-Red Sensor 

Transmitter 

555 Timer(8 pin) 

Resistor 1.2KOhm 

Resistor 39kOhm 

Resistor 100Ohm 

Capacitor 470pF 

Capacitor 0.1(104) 

LED 

Infra-red diode  

 

 

Receiver 

IC(4069) 

Infra-red receiver 

Diode 

Capacitor 47uF 

Capacitor 10uF 

Resistor 3.3kOhm 

Resistor 510Ohm 

LED 

Transistor 

Relay (6V) 

 

 

 

1 

1 

1 

1 

1 

2 

1 

1 

 

 

 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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Table 1: List of components 

 

 

 

 

Digital Clock 

IC (LM8560) 

Push button(Reset switch) 

LED 

Longtex 6052X-3 

Resistor 100kOhm 

Resistor 390Ohm 

Resistor 180kOhm 

Resistor 220Ohm 

Capacitor 1000uF 

Capacitor 4.7uF 

Capacitor 0.01(103) 

Diode 4001 (SI diode) 

Diode 4148 (PN diode) 

Transistor (9013) 

 

1 

4 

1 

1 

1 

1 

1 

2 

1 

1 

2 

3 

1 

1 

 

Miscellaneous 

Power adapter (0Vdc-9Vdc) 

Max233 

Ribbon cable (0.25M) 

 

1 

1 

1 
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APPENDIX B 

 

 
 

Figure 1 Digital clock 
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APPENDIX C 

 

 

 

 

 

 

Figure 2 Interface circuit another type 
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APPENDIX D 

 

 

Figure 3 Interface between the light sensor to the microcontroller 
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APPENDIX E 

 

Figure 4 Interfacing the IR sensor to the microcontroller 
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APPENDIX F 

 

 

 

 

Figure 5 Digital clock and the microcontroller 
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APPENDIX G 

 

 

Figure 6 Microcontroller and MAX233 
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APPENDIX H 
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APPENDIX I 

 
Figure 7  Programmed for light sensor 
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APPENDIX J 

 
Figure 8  Programmed for infra-red sensor. 
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APPENDIX K 

 

 

 

Figure 9 Final programmed for the system 
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Figure 9 Final programmed for the system.(Continued)  
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Figure 9 Final programmed for the system (Continued) 
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APPENDIX L 

 

 
 

Figure 10 Test programmed 1(disco lights) 
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Figure 11 Test programmed 2 (Flashing) 
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Figure 12 Test programmed 3(free running) 
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Figure 13 Test programmed 4(Knight rider) 
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APPENDIX M 

 

 

 

 

Figure 14 Test programmed for switching  
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