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ABSTRACT

Night Lamp Brightness Controller System is designed as an intelligent street
light. This is because this system can sense day or night, sense if there is any motion or
not and can control the brightness of the lamp in two condition, dim or full brightness.
The brain for this system is PIC16F877. Firstly, Light Dependent Resistor (LDR) sensor
will sense day or night. If the sensor sense night, PIC microcontroller will switch on the
Passive Infrared (PIR) sensor and lamp in dim condition and but if it day, there is
nothing happen towards the system. Next, when PIR sensor senses the motion or
movement, PIC microcontroller will switch the condition of lamp from dim to full
brightness. The lamp will be in full brightness condition until the PIR sensor did not
sense any movement anymore and it will back to dim conditon. Next when LDR sensor
senses the intensity of light from sun, the system will tumn the lamp and PIR sensor off.

Lastly, this system will loop to the initial condition.



ABSTRAK

‘Night Lamp Brightness Controller System’ dicipta sebagai lampu jalan pintar.
Ini kerana sistem ini boleh mengesan siang dan malam, mengesan jika ada pergerakan
atau tidak dan boleh mengawal kecerahan lampu dalam dua keadaan iaitu malap dan
terang sepenuhnya. Pengawal penuh untuk system ini adalah PIC16F877. Pertama,
‘Light Dependent Resistor (LDR) sensor’ akan mengesan sama ada keadaan pada waktu
itu siang atau malam. Jika sensor tersebut dapat mengesan keadaan waktu itu adalah
malam, PIC pengawal mikro akan mengaktifkan ‘Passive Infrared (PIR) sensor’ dan
lampu dalam keadaan malap tetapi jika sensor mengesan hari masih siang, tidak ada apa-
apa perubahan yang akan berlaku terhadap sistem. Seterusnya, apabila PIR sensor dapat
mengesan pergerakan, PIC pengawal mikro akan mengubah kecerahan lampu dari malap
kepada kecerahan yang penuh. Lampu tersebut akan berada dalam keadaan kecerahan
yang penuh sehingga PIR sensor tidak lagi dapat mengesan sebarang pergerakan dan ia
akan kembali kepada keadaan malap. Seterusnya, jika LDR sensor dapat mengesan
cahaya matahari, sistem tersebut akan mematikan lampu dan PIR sensor. Dan yang

terakhir adalah system ini akan kembali kepada keadaan asal.
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CHAPTER 1

INTRODUCTION

1.1  OVERVIEW

Nowadays, street light are an important component when a night is coming. It is
because street light will be a component that replaces sun at night. It also will help a
living creature to continue their activity at night. But, there are many highways that did
not have a street light and sometimes, some place that has a street light are rarely use by
the road user. Both of situations can cause a negative effect. When there is no street
light at certain area that some people use, it maybe can give big chances to a robbery or
other criminal activities. And when there is a street light at area that people rarely use
can cause a wasting current. This also would not give any profit to the government.
Others, as we can see, nowadays street light is used concept of timer. For example, the
timer is set the street light will furn on at 7.00 pm and turn off at 7.00 am. This condition
is not flexible because the day turn to night is not constantly. Sometimes, 7.00 pm is still
in day but the street light is already switched on. And sometimes, at 7.00 am is still in
the dark but the street light is already turn off.

This Night Lamp Brightness Controller System is an intelligence system. It will
overcome this problem with the very flexible system. The system that to be develop
with LDR sensor and Motion Detector to control the brightness of the street lamp. This
system only operates at night. It will be two condition of lamp. When there is any

movement is detected, the lamp will be in full brightness condition. But, if there is no



motion is detected, lamp is still in dim condition. This is system is save the current

that used when the lamp is in dim condition. And it can be installed at deserted area.

The advantage of this system is it did not need high current to support the
lamp when it is in dim condition. Others, it is also would not cause a high cost to

develop this system and when the system operating.

1.2 OBJECTIVE OF THE PROJECT

The objective of this project is to;

1. To create system that can detect day or night time according to sun’s

intensity.

2. At night, to control a lamp in dimmed condition when no motion has detected

and full brightness when motion is detected.

3. To develop a night lamp system that can detect day or night and control the
brightness of a lamp.

1.3 PROJECT SCOPE

a. Assembly the hardware and do programming for the microcontroller (PIC).

PIC that has been using in this project is PIC16F877. This is because the
entire feature that content in this type of PIC microcontroller is suitable and
preferable for this project. The application that has been using is ADC,
PWM, and other.



b. Detect motion in o wciess.

The sensor that has been installed in this project that function as a motion
detector is Passive Infrared (PIR) sensor. The PIR Sensor has a range of
approximately 5 meters. The PIR sensor can sense object up to120° within 1
meter range. The sensitivity can vary with environmental conditions. The
sensor is designed to adjust to slowly changing conditions that would happen
normally as the day progresses and the environmental conditions change, but
responds by making its output high when sudden changes occur, such as

when there is motion.

c. 2 condition of lamp is dimmed and full brightness.

According to the objective that have stated above, the lamp has to be
controlled based on the situation. If there is a motion has detected, the lamp
will be in full brightness, but when no motion has detected, the lamp exactly
will be in dim condition. These two conditions of lamp will be controlled by

PIC microcontroller by using PWM application.

d. This system can sense day or night by using LDR sensor

Light Dependent Resistor (ILDR) sensor is very useful especially in light/dark
sensor circuits. Normally the resistance of an LDR is very high, sometimes as
high as 1000 000 ohms, but when they are illuminated with light resistance
drops dramatically.



14 PROBLEM STATEMENT

As we know, there are many problems can happen when there is no street light
with a well function at the highway at night. This happen because this street light is a
replacement with sun at night besides a moon. People can continue their business
safely at night with this street light such as walking to go back home from the bus
stop and others. But when there is no street light, the dangerous thing can happen
easily because these bad people cannot be see clearly in a dark night. But, if there is
a street light also gives us a drawback when this street light is placed at a highway
that is been seldom used. This is because the voltage that is supply to support the
street light is wasting just like that because of no people driving their vehicle through
this way.



1.5 THESIS ORGANIZATION

This thesis consists of seven chapters. This chapter discuss about overview of

project, objective research, project scope, problem statement and thesis organization.

Chapter 2 contains a detailed description of night lamp brightness controller
system. It will explain about the concept of night lamp brightness controller system,

the application of this system and the involved component in this project.

Chapter 3 includes the project methodology. It will explain how the project is
organized and the flow of process in completing this project. Also in this topic
discusses the methodology of the system, circuit design, software design and the

mechanical design.

Chapter 4 contained detailed description about hardware development. It will
explain more detail about the electronic component that had been used and the

method used to develop hardware.

Chapter 5 includes the software methodology. This will discuss more about

the software that had been use to design a programming for the whole project.

Chapter 6 will discuss more about the result and discussion. This chapter will

show the result of this project step by step.

The last chapter contained the detailed description about conclusion and
recommendation. This chapter will conclude the whole project and give a future

recommendation to make this project perfect.



CHAPTER 2

LITERATURE REVIEW

21 OVERVIEW

Street light are the device that help human continue their activities at night.
Street light as known as lamppost is placed everywhere especially at a place thatis at a

strategic location where many people use stay or do their activity at that place.

A street light, lamppost, street lamp, light standard, or lamp standard is a raised
source of light on the edge of a road, which is turned on or lit at a certain time every

night. The concept that has been using for street light nowadays is timer concept.



2.1.1 Main use of Street Light

There are three distinct main uses of street lights, each requiring different types
of lights and placement. The different types of lights can make the situation worse by

compromising visibility or safety.

First is beacon light. A modest steady light at the intersection of two roads is an
aid to navigation because it helps a driver see the location of a side road as he comes
closer to it and he can adjust his braking and know exactly where to turn if he intends to
leave the main road or see vehicles or pedestrians. A beacon light's function is to say
"here I am" and even a dim light provides enough contrast against the dark night to
serve the purpose. To prevent the dangers caused by a car driving through a pool of
light, a beacon light must never shine onto the main road, and not brightly onto the side
road. In residential areas, this is usually the only appropriate lighting, and it has the
bonus side effect of providing spill lighting onto any sidewalk there for the benefit of
pedestrians. On highways, this purpose is commonly served by placing reflectors at the
sides of the road.

-ﬁa\%\-\———"/ﬂ/

Figure 2.1: Beacon light



The second light is roadway lights. Street lights are not normally intended to
illuminate the driving route, but to reveal signs and hazards outside of the headlights'
beam. Roadway lights are properly used sparingly and only when a particular situation
justifies increasing the risk. This usually involves an intersection with several turning
movements, situations where drivers must take in much information quickly that is not
in the headlights' beam. In these situations, at freeway junction or exit ramp, the
intersection may be lit so that drivers can quickly see all hazards, and a well designed
plan will have gradually increasing lighting for approximately a quarter of a minute
before the intersection and gradually decreasing lighting after it. The main stretches of
highways remain unlighted to preserve the driver's night vision and increase the
visibility of oncoming headlights. If there is a sharp curve where headlights will not
illuminate the road, a light on the outside of the curve is often justified. If it is desired to
light a roadway, perhaps due to heavy and fast multilane traffic, to avoid the dangers of
casual placement of street lights it should not be lit intermittently, as this requires
repeated eye readjustment which implies eyestrain and temporary blindness when
entering and leaving light pools. In this case the system is designed to eliminate the need
for headlights. This is usually achieved with bright lights placed on high poles at close
regular intervals so that there is consistent light along the route. The lighting goes from

curb to curb.

Figure 2.2: Solar street light



The last light is security lighting. Security lighting is similar to high-intensity
lighting on a busy major street, with no pools of light and dark, but with the lighted area
extending onto people's property, at least to their front door. This requires a different
type of fixture and lens. The increased glare experienced by drivers going through the
area might be considered a trade-off for increased security. This is what would normally
be used along sidewalks in dense areas of cities. Often unappreciated is that the light

from a full moon is brighter than most security lighting.

Figure 2.3: Security light

2.2  Night Lamp Controller System.

Time goes by and the technologies are more and more by passes of time. In this
subtopic, the technology that we want to discuss is about technologies of street light.
Nowadays, a latest controller system of street light that has been using in Malaysia is
timer. The timer has been set when the light have to on and off. For example, the timer
is been set at 7p.m to turn on and when 12 hours later, the lights will turn off. In this
situation, this kind of system is not very practical because the dusk at the dawn not
always fix at 7p.m and 7a.m. sometimes we can see that the street light is turn on but

there is still in a day and other situation is the street is still in the dark because that time
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is not at 7p.m yet. And these two situations will make a little difficulty toward our

human being.

Others, nowadays street light is just have one condition of light. So the current
that has been used can be a wasted if there is no person driving their vehicles used this
highway.

Next is solar street light. This kind of street light is stored the energy in the morning
when there is a sunlight and will use the energy at night to lighting the street light. This
system is quite practical and a good system because solar power is pollution free during
use. Production end wastes and emissions are manageable using existing pollution
controls. End-of-use recycling technologies are under development. And the facilities
also operate with little maintenance or intervention after initial setup. But, there are also
a several disadvantages while been using this solar system, such as solar electricity is
almost always more expensive than electricity generated by other sources. Others, solar
electricity is not available at night and is less available in cloudy weather conditions.

Therefore, a storage or complementary power system is required.

Night Lamp Brightness Controller System has been develop as an intelligent
street light where this system can be tum on and off at the right time. There are 2
sensors has been installed in this system which is LDR sensor and PIR sensor. LDR
sensor is function to detect day and night. While PIR sensor is function to detect motion

or movement.

The advantage of this system is the lamp has two condition lighting which is dim
and full brightness. The condition is function when there is a motion has detected or no
motion detect. When there is a motion has been detected, the lamp will be in full
brightness condition, while, when there is no motion detected the lamp will stay in dim
condition. Other advantages are this system is turn off and on according to light
detection at LDR sensor. When the LDR detect that is a night, lamp will be turn on in

dim condition if there is no motion and vice versa.



11

The disadvantage of this system is PIR sensor is sensitive with all movement such as a

movement of tree.

2.3 PIC 16F877 Microcontroller

PIC (Peripheral Interface Controller) is the IC which was developed to control
peripheral devices, alleviating the load from the main CPU. It is also family of Harvard
Architecture microcontroller. It is made by Microchip Technology, derived from the
PIC1640 originally developed by General Instrument's Microelectronics Division. The
PIC16F877/874 devices come in 40-pin packages. PIC16F877 is PIC which is placed in
the higher rank of PIC16F873 and the capacity of the program memory and so on is big
capacity compared with 873. The function which is in 877, not being in 873 is the

function of the parallel communication. It is called PSP (Parallel Slave Port).

The core features is this PIC is high performance RISC (Reduced Instruction Set
Computer) TPU (Time Processing Unit). This RISC is fixed microcode size with
normally one clock cycle for each instruction. It is also easy to operate as less transistor
is required and faster execution time. And it prefers high level language. Other features
are 35 single word instructions, all single cycle instruction except for program branches
which are two cycles, pinout compatible to the PIC16C73B/74B/76/77, interrupt
capability (up to 14 sources), eight levels deep hardware stack, programmable code

protection, processor read/write access to program memory and etc.

The peripheral features are:

e Timer0: 8-bit timer/counter with 8-bit prescaler
e Timerl: 16-bit timer/counter with prescaler, can be incremented during SLEEP

via external crystal/clock
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e Timer2: 8-bit timer/counter with 8-bit period register, prescaler and postscaler

¢ Two Capture, Compare, PWM modules

s Capture is 16-bit, max. resolution is 12.5 ns

s Compare is 16-bit, max. resolution is 200 ns

o PWM max. resolution is 10-bit

e 10-bit multi-channel Analog-to-Digital converter

e Synchronous Serial Port (SSP) with SPID (Master mode) and 12CC
{Master/Slave)

e Universal Synchronous Asynchronous Receiver Transmitter (USART/SCI) with
9-bit address detection

¢ Parallel Slave Port (PSP) 8-bits wide, with external RD, WR and CS controls
(40/44-pin only)

+ Brown-out detection circuitry for Brown-out Reset (BOR)

24 HALOGEN LAMP

A halogen lamp is an incandescent lamp in which a tungsten filament is sealed
into a compact transparent envelope filled with an inert gas and a small amount of
halogen such as iodine or bromine. The combination of the halogen gas and the tungsten
filament produces a chemical reaction known as a halogen cycle that increases the
lifetime of the bulb and prevents its darkening by redepositing tungsten from the inside
of the bulb back onto the filament. The halogen lamp can operate its filament at a higher
temperature than a standard gas filled lamp of similar power without loss of operating
life. This gives it a higher efficacy (10-30 Im/W). It also gives light of a higher color
temperature compared to a non-halogen incandescent lamp. Alternatively, it may be
designed to have perhaps twice the life with the same or slightly higher efficacy.
Because of their smaller size, halogen lamps can advantageously be used with optical

systems that are more efficient.
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Halogen lamps get hotter than regular incandescent lamps because the heat is
concentrated on a smaller envelope surface, and because the surface is closer to the
filament. This high temperature is essential to their operation. Because the halogen lamp
operates at very high temperatures, it can pose fire and burn hazards. Some safety codes
now require halogen bulbs to be protected by a grid or grille, especially for high power
(1-2 kW) bulbs used in commercial theatre, or by the glass and metal housing of the
fixture to prevent ignition of draperies or flammable objects in contact with the lamp.
Similarly, in some areas halogen bulbs over a certain power are banned from residential

use.

Any surface contamination, notably fingerprints, can damage the quartz
envelope when it is heated. Contaminants will create a hot spot on the bulb surface
when the bulb is turned on. This extreme, localized heat causes the quartz to change
from its vitreous form into a weaker, crystalline form which leaks gas. This weakening
may also cause the bulb to rapidly form a bubble, thereby weakening the bulb and
leading to its failure or explosion, and creating a serious safety hazard. Consequently,
manufacturers recommend that quartz lamps should be handled without touching the
clear quartz, either by using a clean paper towel or carefully holding the porcelain base.
If the quartz is contaminated in any way, it must be thoroughly cleaned with rubbing

alcohol and dried before use.

Halogen headlamps were widely implemented in many automobiles. Halogen
floodlights for home outdoor lighting systems as well as for watercraft are also
manufactured for commercial and recreational use. They are now also used in desktop
lamps. Halogen headlamps were widely implemented in many automobiles. Halogen
floodlights for home outdoor lighting systems as well as for watercraft are also
manufactured for commercial and recreational use. They are now also used in desktop

lamps.
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Halogen lamppost

Figure 2.4

Halogen lamp desk

25

Figure



CHAPTER 3

METHODOLOGY

3.1 OVERVIEW

This chapter 3 will discuss and explains the detail about the methodology of the
whole system and flow of project that used in ‘“Night Lamp Brightness Controller
System”. This chapter also describes further about the planning of the whole project that

is included about software and hardware development.

Besides, in this chapter, 1 also will discuss about the whole planning for Projek
Sarjana Muda (PSM).

{Aotion Hal
detector - Driver slogen
Lamp
> PIC
» microcontroller
LDR "ol
sensor ispiay

Figure 3.1: Block diagram for Night Lamp Brightness Controller System
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Figure 3.2: Flowchart of the whole planning
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This flowchart is the flow work to build “Night Lamp Brightness Controller

System”. After the selection title is done, all the information such as article that related

to this system and datasheet of the components that will be used in the project. All this

information will be combine to make a literature

review.
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Next is design the circuit and start to select the appropriate component due to the

datasheet and purchasing them.

At this stage is call development process. This process has 2 parts which is
hardware development and software development. For the hardware development part,
the circuit is build module by module. The module is the input for the circuit, LDR
sensor and Motion Detector. Next module is the driver for power LED. After the

module is done, it will be test and simulate. It also same goes to software development.

After the testing and simulating process, the hardware and software will be
interface together. Troubleshooting process will be the next process after the interfacing

software and hardware is done.

If there is no problems occur, the model of this project is starting to build. Final

stages are preparing for Seminar PSM 2 and complete the thesis writing.
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3.3 PROJECT FLOWCHART
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A 4
Detect day/night

Light off

lYes

Light on

!

Detect motion

No

Motion R Dir'nmed

detecte " light
Yes

Full bright

Figure 3.3: Project flowchart of the Night Lamp Brightness Controller System

This system is invented to detect day and night according to the level that have
been set. Others, it is also sense a motion to control a brightness of the street light.
Firstly, this system will start to operate when the LDR sensor sense that there no
emitting light from sun. It will set the street light in dim condition. On the other hand,
this system will set full brightness condition when there is a motion has been sense by
Passive Infrared (PIR) sensor. In this case, the nature motion such as a movement of tree

and others has been neglected.
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Next, this system will be in dim condition when PIR sensor senses no movement

of car or human.

Lastly, when LDR sensor senses the emitting light from the sun, this system will

be hibemate.

34 PROGRESS PLANNING

Cop O

v

Hardware Testing

v

Software Testing

l

Interfacing
Hardware &
Software

(e )

Figure 3.4: Progress flowchart of the “Night Lamp Controller Brightness System”

According in figure 3.3, the first progress planning that I have been done is
hardware testing. This testing is important because to make sure that all the component

in a good condition and can function well.
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The next progress is software testing. It is to test the coding that has been

designed based on the system.

Lastly, after the hardware and software has been successfully tested, the next

progress is to interface both of hardware and software.

3.4.1 Hardware Testing

Firstly, the very basic circuit we need to construct is voltage regulator circuit.
This is very important because the function of voltage regulator is fixing the voltage
supply form 9V to 5V. We have to convert the 9V to 5V because PIC microcontroller
only needs 4.75V to 5.25V to be function. This 5V will be supply to PIC
microcontroller to make this PIC function and supply to input and output ports. If this
circuit construction is function well, we can move to the next step or else we have to

continue this stage until it is done.

Next step is crystal oscillator circuit construction. This circuit is also important
to PIC microcontroller. This is because the crystal will create an electrical signal with a
very precise frequency. The function of the frequency is to keep track of time and to
provide a stable clock signal for digital integrated circuit. . The crystal also will set the

frequency of the PIC microcontroller.

Next is combination of voltage regulator and crystal oscillator circuit with
PIC16F877. An additional, reset circuit will be also combined with the basic circuit.
This is because when there is occur or error happens towards the circuit, PIC

microcontroller can be reset to the initial condition.
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Next, to sense day or night based on intensity of light, the Light Dependant Resistor
(LDR) sensor will be use. This component will be connected is series with resistor. It
will be using the concept of voltage divider. The value of the voltage is depends on the
intensity of light that the Light Dependant Resistor {LDR) sense. We can conclude that
the higher intensity of light, the higher the value of voltage.

Next, the Passive Infrared (PIR) sensor is used to detect a motion. This sensor has 3-pin
header where the minus pin () have to be connected to ground, plus pin (+) connects to

Vee and OUT pin connects to PIC16F877 microcontroller’s /O pin.

Next, the lamp that has been use in this project is Philip halogen. Base on the
specification, this lamp need 12V and 20W. As we know, PIC microcontroller just can
supply up to 5V only so that, the lamp cannot be connected directly to the PIC. The
driver is needed to convert SV to 12V. As a solution, relay 5V is been using as a driver.
The relay will be function as a ‘middleman’ between PIC and lamp. When the 5V is
supplied to relay, it will tap 12V and supply it to the lamp.

Lastly, after all the circuit is combined with PIC microcontroller, once again, the

troubleshooting will be doing to all components.
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3.4.2 Hardware implementing

Hardware
testing

v

b4

Wrapping

Yes

Software
implementing

Figure 3.6: flowchart of hardware implementing

According to figure above, there is one method that has been used to implement
the hardware. The method is wrapping technique. The thing that we need to do this
method is wrapping wire and wrapping tool. We have to do this wrapping technigue to
connect all the components at the strip board base on the circuit without using a jumper
wire. This kind of method also will reduce a space that we used compare to ‘wire
Jumper’ method. Lastly, after finished to implement the hardware, we move to software

implementing.



3.4.3 Software implementing
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implementing

\ 4

Programming
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Yes
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Combined the
programming

Figure 3.7: flowchart of software implementing
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From the figure above, the first step that has to be done after finishing the
hardware implemented is programming ADC for sensors. The sensor that has been using
in this system is Light Dependant Resistor {1.LDR) sensor and Passive Infrared (PIR)
sensor. Both of these sensors are using ADC application to function where we have to

convert the analogue input to digital so that the PIC microcontroller can read the value.

Next is PWM programming. PWM application has been using to control the
brightness of a lamp. For this application, we have to decide the duty cycle and the
frequency that suitable with the two condition of brightness dim and full brightness.

Lastly, after both of the ADC and PWM programming is success, we have to
combine the programming together and make sure the output is the same as we

expected.



CHAPTER 4

HARDWARE DEVELOPMENT

4.1 OVERVIEW

This chapter will discuss more detail about hardware part that involved in “Night

Lamp Brightness Controller System”. The component that had been using is LCD, LDR

sensor, PIR sensor, halogen lamp, resistor, capacitor, bipolar junction transistor, crystal,

voltage regulator, potentiometer and switch.
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Figure 4.1: Circuit Design




4.2  PIC16F877 MICROCONTROLLER
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PIC16F877 microcontroller is one of the important components in this project.

This is because PIC microcontroller is function as a ‘brain’ to this project. Without it, it is

impossible to this circuit to function same like what we want.

Power Circuit

Clock Circuit

Reset Circuit

PIC16EF877

MICROCONTROLLER

Figure 4.2: Block Diagram of PIC16{877 basic circuit

According to figure above, to make this PIC function, 3 basic circuits is needed

which are Power Circuit, Clock Circuit and Reset Circuit.



4.2.1 Pin configuration
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Figure 4.3: PIC16F877 Microcontroller
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From the figure above, we can see that PIC16F877 has 40 pins including 5 input
and output ports where each of the pin has their own function. The port is Port A, Port B,
Port C, Port D and Port E. Every pin in the port can be either input or output pin depend

on declaration that we have made earlier in the coding.
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4.2.1.1 Power Supply and Ground

PIC 16F877 operates in voltage with the range of 4.75V to 5.25 V. The pin Vpp
(pin 11 and pin 32) is connected to power supply. The pin Vss (pin 12, pin 31) is
connected to ground. If voltage supply is connected to LM7805, pin 3 of the voltage will
produce an output voltage, SV. Instead of that, the pin 3 is connected to pin 11 and 32
PIC16F877.

On/Off ' , +5V
: LM7805
, : T

S ouY

IN

Battery 9V |1 Swich

GND

B ; -~ L2
WwF » wF

3]
i
Q
A

Figure 4.4: Voltage regulator connection

LM7805
auT

+5V

32

11

PIC16F877

Figure 4.5: Vpp connection
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12

PIC16F877

i

Figure 4.6: Vsg connection

4.2.1.2 Oscillator/Clock

MHz.

30

The OSC1 or CLKIN (pin 13) and OSC2 or CLKOUT (pin 14) used to provide
the internal clock. In this project, the crystal that has been used is crystal with value of 8

PIC16F877
13 QSCL/CLKIN
EMHz 14

OSC2/CLKOUT

Figure 4.7: Oscillator connection
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4.2.1.3 Reset Circuit

Reset is a power-on reset signal. The 10K pull-up resistor will keep the signal
high when the reset button is not pressed. Pressing the push button causes the pin to be
pulled low, thus forcing to reset. Reset also known as bidirectional control signal is acts
as an input to initialize the microcontroller to a known startup state. It also acts as an
open-drain output indicator that an internal failure has been detected in either the clock

monitor or computer operating properly (COP) watchdog circuit.

+5V

g 0k Z
Cam B PIC16F§77
— : L | scrive

F P o S I

“r~ C2
- WF

Figure 4.8: Reset Circuit

4.2.1.4 INPUT/OUTPUT Ports

In this project, three input/output ports have been used. One pin from port A is
declared as an input to LDR sensor. Two pin from port C has been declare as an input to
PIR sensor and the other one as an output to driver that has been connected to halogen
lamp. Then, 8 pins from port D is used to control LCD. 2 pins from port E is used to
control RS and Enable port of LCD.
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Description Port Pin
LDR sensor Port A.G 2
PIR sensor Port C.5 24
RESET - 1
LCD Port D.0-D.3 19-22
Port D.4-D.7 27-30
Port E.1-E.2 9-10(RS & Enable)
Port A4 6(read/write)
Crystal Oscillator - 13& 14
Lamp’s driver Port C.2 17
Vce - 11&32
Ground - 12 & 31

4.22 CIRCUIT DESIGN

Table 4.1: Description of Port

This part is explained about how the circuit has been constructed. Firstly, the very

basic circuit that need to be developed is voltage regulator circuit. This circuit is

important because it function to fix all the high value voltage input to 5V. It is needs to

avoid the PIC microcontrolier from burn because of receiving a high value of voltage at

Vpp pin (pin 11 and 32). From the datasheet, we have been informed that the range of

input voltage for PIC16F877 is around 4.75-5.25V only. There is a consequence that will

be happen if the voltage supply is below or greater than the range.

Figure below is showing us the connection of the basic circuit for PIC

microcontroller.
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Figure 4.9: The basic connection on PIC16F877A

43 HALOGEN LAMP

Halogen lamp is been using in this project as a street light. 12V and 20W is a
maximum demand that this halogen lamp need to make it function well. As we know,
PIC16F877 is only supply 5V and 220mA to all the input and output pin. So that, to make

it function as we want, a driver to control the current is needed to be design first.

According to the lamp characteristic, current is set to control the brightness of the lamp.
Instead of that, the driver that we need to designed have to be able to convert a small input current
to a high output current that can support this lamp. The suitable component that can convert the
current is NPN power transistor. This transistor is amplify the current, for example in this project,
this transistor is used to amplify the small output current from a PIC so that it can operate a lamp.

In many circuits a resistor is used to convert the changing current to a changing voltage, so the
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transistor is being used to amplify voltage. To choose the right value of resistor, some calculation
that related to the lamp has to be done. A transistor may be used as a switch (either fully on with

maximum current, or fully off with no current) and as an amplifier (always partly on).

vt
&—10 MCLRABRITHY RE7/PGD [-a0—e
—2 RAOIAND REB/PGC |g—o
g RAI/ANI RES [S3—
. 2 RAVANZAeT- RB4 &
, 2] RAZIAN3Adet+ RB3/PGM |55

S RAATOCKL RBZ |og

= RAS/ANA/SE RB1 |

3 RED/RD/ANS © RBOANT |35

v 50— REIANR/ANG Mid [
Faloges Lump & RE/CS/ANT Vs g
: E—3 \id RD7/PSPT |g—=
11 s ROB/PSPE [Hg—E

B OSCICLKIN RDS/PSPS 3

2+ 0SC2/CLKDUT RD4/PSP4 |51

o1 Ri —32-| RCOMTIDSOMICKI  RCT/RWOT 1o
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TIP142 AN RC2/TCF RCS/SDO Hg—=
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L : PIC16F877

Figure 4.10: Circuit Diagram of halogen lamp and the driver.

As we can see at the figure above, a 3KQ resistor has been chosen after do a little
calculation that related to current that needed to support lamp, the value of hfe as known
as B, the current and voltage from the PIC microcontroller. And the calculation is as

below:

Ic {current that support lamp) = 1.5A

hfe =B = 1000
Ic=8Is
I¢
IB=—
B
15
1000

=0.0015A @ 1.5mA

R}3=_"
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~0.0015
=333KQ

The voltage output from the PIC microcontroller is not always fixed 5V.
Sometimes, it can be drop to 4.7V because other output from other pin is also need the

voltage. To be safe, we pick 3K resistor to convert the changing to a changing voltage.

Sometimes, transistor is becoming too hot to touch due to a waste heat is
produced in transistors while the current flowing through them. Heat sinks are needed for
power transistors because they pass large currents. The heat sink helps to dissipate the

heat by transferring it to the surrounding air.

NPN PNP
Figure 4.11: Symbols of the transistor.



4.4  Liquid Crystal Display (LCD)

The LCD is been using to display the condition of lamp and PIR sensor. It also informs
the viewer if the lamp were ON or OFF. A 14-pin access is provided having eight data
lines, three control lines and three power lines. The connections are laid out in one or two

common configuration either two row of seven pins or single rows of 14 pin.

+57

+5V

Lo

+5%

Ves
Yce |
Ver

RO
De

D2
D2
D
Ds
DE
7

L-

'l[}—_‘—-

Figure 4.12: Connection of LCD.

As we can see in the figure above, LCD has 16 pins. Pin 1 and 2 are the power
supply lines, Vss and Vdd. The Vdd pin is connected to the positive supply and Vss to
the ground. Pin 3 called Vg is connected to potentiometer 10KQ. This pin is function to
alter the contrast of the display. Pin 4 is the Register Select (RS) line, the first of the three
command control input. When RS line is low, data bytes transfer to the display are

treated as command, and the bytes read from the display indicates its status. By setting

the RS line high, character data can be transferred to and from the LCD.
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Pin 5 is the Read/Write line and it connected to port A4, pin 6 in PIC
microcontroller. There are two condition lines for this pin which is LOW and HIGH.
When the R/W is pulled LOW, it is for to write the commands or character to the LCD,
while when the R/W is pulled high, is to read character data or status information from its
register. For this project, R‘/W is connected to ground as it only to use for transmit data
from PIC microcontroller to LCD. Pin 6 is Enable (E) pin for LCD. This pin is used to
initiate the actual transfer commands or character data between the LCD and data lines.
When writing to the display, data is transferred only on the high to low transition of this
signal. However, when reading from the display, data will become available shortly after
the low to high transition and remain available until the signal falls to low again. Pin7 to
pin 14 are the eight data bus lines (DO to D7). Data can be transferred to and from the
display, either as a single 8-bit byte or as two 4-bit “nibbles”. For this project, the entire

pin data bus line is connected to Port C.

4.5 Sensor

There are two types of sensors that has been using in this project. LDR sensor is

used to detect day or night and PIR sensor is used to detect motion.

1KQ

v/

¥
1KQ out

Figure 4.13: Circuit diagram for LDR sensor.
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As we can see the figure above, the LDR sensor is connected series with 1KQ
resistor. In this project, we use a left circuit. This is because the LDR sensor will sense

lightness and the lightness can be measured with tap a multimeter at the resistor.

An LDR is an input transducer (sensor) which converts brightness (light) to
resistance. It is made from cadmium sulphide (CdS) and the resistance decreases as the
brightness of light falling on the LDR increases. The LDR sensor is connected to port
A.0, pin 2. This component also has no polarity, so that, we can choose any 2 pin of the
LDR to connect them at 5V or resistor. Next, the other pin of resistor is connected to
ground. Lastly, the pin LDR sensor and resistor that has been connected together, is

connected again at PIC16F877.

Figure 4.15: PIR sensor’s pin
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According to figure 4.13, PIR sensor has three pin, which is GND, Output and
Vee. GND pin is connected to ground, output pin is connected to PIC16F877 and V¢ is
connected to SV. There are two positions for jumper. The first position is L, and the
mode for position L is ‘retrigger’ means the output is remain HIGH when sensor is
triggered repeatedly. The output is LOW when idle (not triggered). The other one
position is L for normal mode. In this mode, output HIGH then LOW when triggered.
Continuous result in repeated HIGH/LOW pulses. And lastly, the output is LOW when

idle. For this project, the PIR is in position L and in normal mode.



CHAPTERS

SOFTWARE DEVELOPMENT

5.1 OVERVIEW

In this chapter, we will briefly discuss about software development. PIC16F877
microcontroller is used to control all elements in this project. This PIC microcontroller
only understand machine code, programming through assembly language need to be
develops and then converted to machine code. The software that had been used to design

a programming is called PICBasic Pro Compiler and the software that converted the

assembly language to machine language.
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52 HALOGEN LAMP

Halogen lamp is been used in this project as a street light. A halogen lamp is only
has 2 pin and there is no polarity. We can simply connect any other two pin at ground and
voltage supply. The halogen lamp that has been chosen is from Philip brand and the
specification is 12V, 20W and 1.67A. That is the maximum voltage, power and current
that this halogen lamp needs to be turn on. This halogen lamp need a driver to be

operating because of PIC microcontroller cannot support the lamp.

DESCRIPTION

To control brightness of this halogen lamp is by using Pulse Modulation Width
(PWM). According to the PIC16F877 datasheet, to use this PWM, there is one pin that
specially made to operate the PWM application the pin is called CCP1 pin 17 port C.2.
Full duty cycle is equal to 255 bit. The brightness of the system is depends on duty cycle
that has been set. For halogen lamp, if we set 100% duty cycle means that is a maximum
brightness for the lamp, but the brightness is not suitable for street lamp. After several
try, we able to get the right brightness of halogen lamp for condition full brightness. That
is 180 bits equal to 70.58% duty cycle. And for dim condition is 80 bit means 31.37%.
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DEFINE ¢
DEFPINE CCPL BY

wain:

HPHM 1,18D0,30000
PAUSE 13507

Ny

HPWM 1,
PAUSE 1

80,30000
ol

"y

GOTC wmain

Figure 5.1: Programming for halogen lamp

As we can see at figure 5.1, the coding for PWM is like this, “HPWM
1,80,30000™. ‘1’ that has been state at the coding means that we use channel 1 of CCP.
‘80 is bit that we choose for adjustment of lamp brightness. Lastly, ‘30000 is the
frequency that we choose to run the PWM.

5.3 SENSOR

There is type of sensor that has been installed in this project which is PIR sensor
and LDR sensor. LDR sensor will be used to sense the intensity of light and send the data
to the PIC microcontroller. Programming for sensor is quite complex, compare to the
other part. This sensor will use Analogue to Digital Converter (ADC). Basically, there are
several steps before the ADC port can be use. In this project, port A.0 is declare as

analogue port and has been connected to LDR sensor.
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DESCRIPTION

Before we use an ADC port, we must first define and initialize the port. Define
ADC BITS 8 means we set the number of bit in result is 8§ bit. Define ADC_CLOCK 3
means we set the clock sources 3MhZ. Define ADC_SAMPLEUS 50 means we set the
sampling time 50 microseconds. Coding for LDR VAR WORD means we define the
variable size in word (16bit). adcon1=%00001001 means we define the certain port A
and E is analogue port; and the certain port of A and E is digital. Refer table 5.1 for more
details. LDR means the PIC microcontroller will read the data at the ADC channel (port
AQ) and store the data in word size (16 bit). LDR<20 means if the input voltage at port

A0 is lower than 0.4V ( 2%05) X5V = 0.4V), the programming will jump to next line

programming.

DEFINE ADC BITS €
DEFINE ADC CLCCR 3

DEFINE ADC_SAMPLEUS 50

LEDL VAR PCRTC.E

main:

ADCIN &, LR
PAUSE 100

IF LDR<20 THEN
EDiI=L

ELSE
I2pi=d

ENDIF

Figure 5.2: Sample programming for sensor
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S ANTI AN FANSYY ) ANG | ANZ | AN2 | ANT | ANG o | Ca
RE2 | RE1 | REG | RA5 | RA3 | RA2 | RA1 | RAC " | Refs®@
A 1 A T A A A A | A | A | Voo | Vss | 80
A 1 A A A fvrers ] A | A | A [RA3 | vss | 7n
D D D A A A | A A I'voo !l vss | 50
3 D D A | VREF+ | A A A RA3 | WVss 41
D o D D A D J Al A v |vss| 30
¥ o D D jveRer+ | D A A RAZ | Vss 21
) D D B D D | 0| o fvoo | vss | o
A | Al A A lveers [vrer-| A | A | RA3 | RAZ | 602
) D | A A A A 1 Al A Jvoe|vss | &0
) D | A A lweere | A | A | A 1 RA3| Ves | A
) D | A A |wrers [VRer-| A | A [ RA3 | RAZ | 472
o D o A Jwveerr [veer-l A | A TRA3 I RAZ | 32
) D o D {veers [VRER| A | A [RA3 I RA2 | 202
) 0 5 0 D D | b | A [vee|vss| W
o | D D D jwveere [WRer| D | A TRAY T RAZ| 12

A=Analoginpwt D =Digital VO
Table 5.1: ADCONI] register table

For PIR sensor, this sensor is connected to pin 24, port C.5. This sensor will

function when detect a movement.

IF 2IR=L THENW
HIGH TEDI
HIGH LEDZ

BLSE
LOW LEDL
HIGH ZEDRZ
ENDIF

Figure 5.3: Sample programming for PIR sensor
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54 LCD

Basically, there are several steps before LCD can display character correctly. Pin RS and
E need to be configuring correctly. Otherwise, the LCD won’t work. However LCD

needs to be initializing once before it can be used.

DESCRIPTION
DEFINE LCD_DREG PCRTD  ;
DEFINE LCD_DBIT 4 ;
DEFINE LOC_RSREG PCRTE  /
DEFINE LCD_RSSIT 1 ;
DEFINE 1CD_EREG PORTE
DEFINE LOD_EBIT 2 ;
DEFINE LCC_BITS ¢ ;
DEFINE LCD_LINES 2 ;
DEFINE LCD_COMMNDUS 2000 :
DEFINE LCD_DATAY 5% ;

Figure 5.4: Define data for programming LCD

Figure 5.4 is shown a define data programming for LCD. The purpose to define
this data is to set the setup in PIC microcontroller. Line 1 is to set LCD data port, line 2 is
to set starting data bit (0 or 4) if 4-bit bus, line 3 is to set LCD Register Select port, line 4
is to set LCD Register Select bit. Line 5 is to set LCD Enable port, line 6 is to set LCD
Enable bit, line 7 is to set LCD bus size (4 or 8 bit), line 8 is to set number of line on
LCD, line 9 is to set command delay time is micro second and line 10 is to set data delay

time in micro second.
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According to figure 5.5, that is -the programming for LCD. From this
programming, the LCD will display “SITI HANUM SURYA BT IBRAHIM* and “EN.
FAIRUZ RIZAL MOHD RASHIDI” repeatedly.

LODOUT £Fe, 58042, 72171 Hanum™
LOCDOUT £fe, $cf, "SURYA BT IBRAHIMT
PAUSE 3000

LCDOUT $FE, L

PAUSE 2000

LCDOUT $fe, 580, YEX., FAIRUZ RIzZan®
LCDOUT $Fe, 5c0, "HMOHAMALD RASHIDI”
PAUSE 3000

Figure 5.5: Programming for LCD

Firstly, we define data port is starting at port D4, RS port is located at port E1 and
enable port is located at port E.2. We also defined that the data that had been used is 4 bit,
lines that had been used to show the text is 2 lines display, which means up and down
display lines. Port A4, all port D, port E1 and El are all set as an output port. Adconl
%00001001 means that we set 2 port from port e is digital (E1 and E2. First, R/W port for

LCD is pulled low in order to write to write commands or character to the LCD.
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According to the figure 5.5, port A.4 is set as LOW. This is because lined is
pulled low in order to write commands or character to the LCD, or pulled high to read
character data or status information from its register. Command ‘LCDOUT $FE,1’ is a
operation to clear the display at screen LCD. ‘LCDOUT §fe,$80° is a operation to move
cursor to the beginning of first line and ‘LCDOUT $fe,$c0’ is a operation to move cursor

to beginning of second line.

LCDOUT $fe,$80+2, "SITI HANUM" means that the text in " " will be appeared
at the first lines, starting two character from left. For LCDOUT $fe,$C0, "SURYA BT
IBRAHIM", it means that the sentence will be appeared at the second lines, starting at the

beginning character from left.
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5.5 OVERALL PROGRAMMING

In this subtopic, we will discuss the overall programming from start until how to
upload the programming into PIC16F877. The overall programming can be referred at
APPENDIX A. Figure below is shown the arrangement of the programming.

LDR Sensor

PIC16F877

PIR Sensor

¥

LCD Display

Halogen Lamp

Figure 5.6: Arrangement of the programming
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5.5.1 DESCRIPTION

Program can be divided into 3 parts which is initialization, body and subroutine.

The particular parts are assembled in Microcode Studio.

All the port or command that will be use has to be define. This is because to tell

the PIC microcontroller the command and port is used to what function. (Refer appendix
A).

From the figure above, we can see that LDR sensor is function as a switch to this
system. If the LDR sensor senses the intensity of light, PIC microcontroller will compare

the voltage that has convert to bit with the bit that we has choose. For example:

IF LDR<L1D THEN

IF 2IR=% THEN
GOSUB leodl
HPWM 1,150
PAUSE 2000

ELSE
GOSUBR lcod2
HPWM 1,50, 30000
PRAUSE 24500

ENDIF

»~ Fate?
¥ F00060

ELSE

GOSUB 1lcod3
HPHEM 1,0,35000
PRUSE 2000
ENDIF

Figure 5.7: Programming for LDR sensor, PIR sensor, LCD and lamp
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This coding means PIC microcontroller will compare the voltage the LDR sense

20

with 0.4 ( E) X5V = 0.4V) voltage where this voltage is been set as night. If the

voltage is lower than 0.4V, PIC microcontroller will compared a data for PIR sensor. If

PIR is equal to 1 means the sensor is sense the motion and it will go to subroutine ledl.

Next, at the subroutine lcdl, PIC microcontroller will clear the LCD display and
after pause “MOTION DETECTED” will be display at line 1 LCD and “LAMP:FULL
BRIGHT” will be displayed at second line in LCD. After that, it w will return back to

main coding and move to the next line programming.

Next, the halogen will turn on in full brightness because in the previous, the PIR
sensor is senses a motion. But lamp will change to dim condition when PIR sensor is at a
LOW state and will turn off when LDR sensor sense the intensity of light and when the

comparison is done the voltage is greater the 0.4V.



2 Ty
& i
LCDOGUT £fe, $o0, "LAaMP:FULL BRI

lcgl:
PARUSE 100
LCDOUT £FE, L

PAUSE 130
LCDOUT £fe, 52043,
LCDOUT £fe, $ol+3,

RETURN

lea3:
PRAUSE 140
ICDOUT 2792, 1
PAUSE 140
LCDOUT $fe, $EO0+L,
ICDOUT §$fe, Sol+se,
RETURN

<

¥

20, “MOTICN DEIDPICTELDY
SRIGHET

TRC MOTICONT

YILEMP: DIH”

Figure 5.8: Programming for subroutine LCD
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5.5.2 PICBasic Pro Compiler

The compilation has to be done to make the PIC microcontroller function as we
want. First, the program has to build with MicroCode Studio. When the program is done
it will be complied in .HEX file. This type of file is in machine language and this
language is needed to make the PIC microcontroller run the system. Other, the simulator
also need this .HEX file to simulate the system. To compile the PICBASIC language into
machine language, firstly, the type of microcontroller should be choose in the PIC
microcontroller dropdown list next to the download program button that shown in figure

5.9. Next, click the compile button or F9 from the key board that shown in figure 5.10.

MicroCode Studio - PICBASIC PRO (final coding +lodpby

Ehees | ARRESS T SERS

Lode Explorer
7y Includes

[B] ADC_SaMPLEUS
b} cCpi_REG ENC

Figure 5.9: PIC Microcontroller Dropdown List

File Edit View Proje

D2

i
4
.
:
3
i
*
*
27

Figure 5.10: Compiler Button
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5.5.3 melabs Programmer

After the compilation is done, .HEX file will be generated and automatically will
be saved at the same folder. To bum the program into PIC microcontroller, firstly, same
as PICBasic, the type of microcontroller should be choose in the PIC microcontroller
dropdown list. Next, the file must be choosing by melabs Programmer as shown in figure
5.11 and figure 5.12. After that, the configuration has to change because the type of PIC
microcontroller that we used which is PIC16F877 is a high speed type. Thing that has to
change is Oscillator change to HS and disabled Watchdog timer, Power-up Timer,
Brown-out Reset, Low Voltage Programming and Flash Program Memory Write. For
Code Protect is set to off and Data EEPROM is set to Not Protected as shown in figure
5.12. After we set the configuration, the melabs Programmer is ready to program our PIC

microcontroller with just clicking Program button as shown in figure 5.11.

waiabs Progra mmer

Yiew Program  Options %’ezng

Omede—*@@lfan PIC16FE77 M

T

Program

Figure 5.11: melabs Programmer
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ook [ B o oede v BmsE
- hoard test . pirtest
% Finat coding+id o pushnled
L HTRC L pwm - lamp ~ ade

led - b L pwemonidr

iz tast o pem test

i LORZ
Fis rame: fingl coding+ind Cpen
Fies of yom:  [Fiex Fies [ m) d B

Figure 5.12: Open file to choose the program

na%?m—(asﬁqumf;»ﬁ
Oscillator
P/ atchdog Timer

§Power-up Timer

Brown-out Reset

Low Voltage Programming
Flash Program Memorny Write
'Cede Protect

Data EEPROM

iNot Protected

Figure 5.13: meprog Configuration

When the melabs Programmer had done program the PIC

notifications will appear as shown in figure 5.15.

microcontroller, the



,ﬁ@mmﬂk (}, - (’m‘? e

Figure 5.14: Download Program in Progress

Information

Program/Yerify complete,

Figure 5.15: Download Program is Complete
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CHAPTER 6

RESULT & DISCUSSION

6.1 OVERVIEW

This chapter will discuss about the final result of the project. Finally, all the
component is constructed and integrated into stripped board to developing a project
called “Night Lamp Brightness Controller System” by using PIC16F877 as a brain of
the project. A combination of programming for each module were developed a complete
and successfully system. Everything that related to this final result of the system will be
discussed in this chapter.

After completing this project, including all part of the devices and complete
programming, the result almost the same as expected result and fulfil the objective and
scope of the project. The photoresistor or LDR will collect the data and the
microcontroller will compare the data and switch on the PIR sensor and lamp. The
system flows smoothly as expected inside the methodology. The complete programming

can be referred at the appendix.
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Figure 6.1: Complete circuit for “Night Lamp Brightness Controller
System”

Figure 6.2: Complete model for “Night Lamp Brightness Controller
System”
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Figure 6.3: Complete model for “Night Lamp Brightness Controller System” (lamp in

dim condition)

Figure 6.4: Complete model for “Night Lamp Brightness Controller System” (lamp in
full brightness condition)
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Figure 6.5: LCD screen display when LDR sensor sense intensity of light greater than
0.4V

Figure 6.6: LCD screen display when LDR sensor sense intensity of light less greater

than 0.4V and no motion detected
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Figure 6.6: LCD screen display when LDR sensor sense intensity of light less than 0.4V

and a motion has been detected
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6.2 RESULT OF THE NIGHT LAMP CONTROLLER BRIGHTNESS
SYSTEM

All the results that we obtained in this project will be discussed briefly in this
subtopic. The system will run sequence by sequence smoothly and will remain looping

at certain level.

When the system is turn on, LDR sensor will automatically on and sense the intensity of
light and LCD will display “PIR SENSOR OFF” at line 1 and “LAMP OFF” at line 2.

After that, PIC microcontroller will compare the input voltage from LDR sensor. If the
input voltage is higher than 0.4V, LCD will display as the same at initial state and nothing is
change. But when the input voltage is lower than 0.4V means there is a little intensity of light is
sense by LDR sensor and night will appeared. So that, the PIR sensor is turn on to sense a
movement and lamp also turn on in dim condition. At this time, LCD will display “NO
MOTION” in line 1 and “LAMP: DIM” line 2.

Next, if the PIR sensor is detect a motion, it will give HIGH to PIC microcontroller, and
the LCD will display “MOTION DETECTED” in line 1 and “LAMP:FULL BRIGHT” in line 2.

At the same time, the lamp will change to full brightness condition.

The system will always loop and compare the input voltage at LDR sensor and PIR
sensor. The halogen lamp and LCD will change according to the input of LDR sensor and PIR

sensor as shown in table 6.1.
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INPUT OUTPUT
LDR Sensor PIR Sensor Halogen Lamp LCD Display
>0.4V Off Off LDR SENSOR OFF
LAMP OFF
<0.4V 0 On NO MOTION
LAMP: DIM
1 On MOTION DETECTED
LAMP:FULL BRIGHT

Table 6.1: Table of the Changing Halogen Lamp and LCD Display




CHAPTER 7

CONCLUSION & RECOMMENDATION

7.1 OVERVIEW

As we know that the sun is the ideal source of light. The intensity of sunlight is
helpful for living creature to continue their daily life. When the night has come, it can be
told by the missing of the intensity of sunlight. With this concept that we applied into
our intelligent street lamp called “Night Lamp Brightness Controller System™, the
system will be more accurate to sense day and night and to estimate the right time to

turn on the lamp.

The goal of this project is to design a program and hardware to control the
brightness of the lamp based on the motion that will sense by PIR sensor. The
PIC16F877 microcontrolier that been used as a brain system so that the brightness of

lamp can be control based on the movement or motion detection.

Generally, this project is complete and achieves the entire objective within the
scope of project given. This system also can be implemented in our daily life with a
little adjustment and modification at the system. By using the LDR sensor, this system is
able to sense the intensity of sunlight to differentiate day and night. With the intelligent
PIC16F877 microcontroller, this project has been done successfully without any serious

problem.
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Problem & Solution

While doing this project, there is many problems has occur and the problems are:

7.3

a. In PSM 1, power LED has been suggested to be lamp to this project, but then,

this component is very hard to find, to solve this; the lamp has been changed to

halogen lamp that has almost same specification as power LED.

. The halogen lamp is a current control component but the driver that has been

used to convert the 5V to 12V is relay. Relay is kind of driver that control the
voltage. Others, to control the brightness of lamp is use PWM command and
relay is not suitable with this command because it has a delay time to tap the coil
to let 12V flow to the lamp. To solve this, the driver is change to current control
circuit, TIP142 NPN transistor has been used to control the current. This type of
transistor is been chosen because this component is able to handle the PWM

command.

Recommendation

Even though this system is achieve the objective within the scope that has been stated, a

several additional is needed to make this project more stable and to improve the

performance of the system. The suggestion is:

PIR sensor that has been used is too sensitive with any movement that the sensor
sense. In real life, if this sensor has been used, even the movement of the tree
will be change the condition of lamp into full brightness. As recommendation,
this project needs to replace this PIR sensor with temperature sensor and metal
sensor. This because temperature sensor will sense the present of human or

animal while metal sensor will sense the present of vehicles.
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b. Change the BJT NPN to TTL. This is because TTL is a multiple transistor
system, so that the output from this process is more accurate. Other, TTL is
particularly well suited IC package the input of a gate may all be integrated into
a single base region to form a multiple emitter transistor. TTL also can reduce a
cost because it is a combining a several small on-chip components and become

one larger device.

7.4 Costing & Commercialization

Total cost for this project is about RM154. The detail about the item can be
referring at APPENDIX D. Generally at this price, it can be categorize cheap since it
included several extra electronic component such as halogen lamp, LCD etc.

Besides this project has potential to be commercialized. Street light is a important thing
for the road user. With the additional of the new function, the street light will be more
practical and functional.

7.5 Conclusion

At the end of this project, this system able sense day and night. Other, the lamp
also function in two condition which is full brightness and dim condition according to
the objectives. Lastly, the model also successfully builds. As a conclusion, this project is

done very well and all the objectives are achieved.
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APPENDIX A

SOFTWARE DEVELOPMENT

Program of “Night Lamp Brightness Controller System” Project
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* Name : SITTHANUM SURYA BINTI IBRAHIM
"* Supervisor : FAIRUZ RIZAL MOHAMAD RASHIDI
* University : UNIVERSITI MALAY SIA PAHANG

* Date : 19/11/2609

" Version :1.0

* Notes : NIGHT LAMP BRIGHTNESS CONTROLLER SYSTEM
Hafe sk 2k 3k 3k ok ok sk sk 3k 3k o 3k ok 3k sk ok ok ok 3k sk 3k ok ok vk sk ok 3k sk ok sk ok ok ok ok ke 3 3k sk ok 3 e ok sk ok ok sk ok e sk ok seokok skok sk ok ok sk ok ok
DEFINE osc 8

DEFINE ADC BITS 8

DEFINE ADC_CLOCK 3

DEFINE ADC_SAMPLEUS 50

DEFINE CCP1_REG PORTC

DEFINE CCP1_BIT2

DEFINE LCD_DREG PORTD

DEFINE LCD DBIT 4

DEFINE LCD_RSREG PORTE

DEFINE LCD_RSBIT 1

DEFINE LCD_EREG PORTE

DEFINE LCD_EBIT 2

DEFINE LCD_BITS 4

DEFINE LCD_LINES 2

DEFINE LCD_COMMNDUS 2000

DEFINE LCD_DATAUS 50

* %k % X K ¥

trisa.4=0 'port a4 is not an analogport. Define port like other port'
trisd=0 'define output port for LCD’

trise.1=0

trise.2=0

LDR var word

adcon1=%00001001 "port el & €2 is digital, & another ADC port = analog'
TRISC.5=1

PIR var portc.5

main:
low porta.4 ¢ to write the LCD’

adcin 0, LDR
pause 100
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if LDR<10 then
if PIR=1 then
gosub ledl
hpwm 1,150,30000
pause 2000
else
gosub led2
hpwm 1,50,30000
pause 2000
endif
else
gosub lcd3
hpwm 1,0,30000
pause 2000
endif
goto main

ledl:
pause 100
ledout $FE,1
pause 100

‘LDR sense night’
‘motion has been detected’

‘lamp 1s fullbrightness’
‘no motion detected’

‘lamp in dim condition’

‘LDR sense a day’

‘lamp is off’

lcdout $fe,$80, "MOTION DETECTED"
ledout $fe,$c0, "LAMP:FULL BRIGHT"

retum

led2:
pause 100
lcdout $FE,1
pause 100

lcdout $fe,$80+3, "NO MOTION"
ledout $fe,$c0+3, "LAMP: DIM"

retum

led3:
pause 100
ledout $FE, 1
pause 100

LCDout $fe,$80+1, "PIR SENSOR OFF"
lcdout $fe,$c0+4, "LAMP OFF"

retum
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APPENDIX B

HARDWARE DEVELOPMENT

Full schematic circuit of the project
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CIRCUIT I
PIC16F877A Basic Circuit
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CIRCUIT I

Sensor Circuit

Yin \\\ v Yin
NS
Vaut N Vout
oV ov
LDR sensor

GND ,
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CIRCUIT IV
Driver & Halogen Lamp
ut

10| MELRARP/THY RE7/PGD [aa—E
a—Z RAVAND RBSPGC [58—2
: =21 RAI/ANT RBS 332
ity 53 RA/AN2AES- - Rpa 5=

f 5—3 RAGIANIAfefs RE3/PGM [
—0 RAUTOCKL RE2 o5

= RAG/ANA/SS REY -
= REVROANS RBO/NT |52
; ; B RE1IANR/ANG N T

Halogen Lamp REZ/CSIANT Vs [
ot e RD7/PSP? 552
12w - ROB/PSPB =

: s pasciscLan ROS/PSES |
o~ : 512 poscaCirouT RO4PSPY 21—
01 Rt =3 RCO/TIOSGMICKI RCT/RWDT Hae—=
S : : &—19+ RCI/TIDSUCCP2 RCRMWCK [54—2
TiP142 ( —AAA RC2/CCP1 RC5/S00 [55—=

e’ 2K : s—8 RCISCR/SCL  RC4/SDISDA 53
L r3—18 RDO/FSFD RO3/FSP3 1=
- 2 Rp1/psPY RD2/PSP2 F—

i : PIC16FB77




CIRCUIT V
Power Supply Circuit
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CIRCUIT VI

LCD Circuit
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APPENDIX C

DATASHEET
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DATASHEET 1

PIC16F877
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PIC16F87X

Pin Diagrams
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PIC16F87X
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PIC16F87X

11.0 ANALOG-TO-DIGITAL
CONVERTER {A/D) MODULE

The Anzlog-to-Digital {0 Converer modale has fve
mputs Jor the 26-pin devizes and eight for the cther
FeWICRE.

The ansing input ¢harges 3 sample anz ?‘ﬁa i Capsniton
The ouipad of the sample and hold eapacioris the input
% the converisr The converter hen gensrates 3 dip-
#alresut cfthis anglog leveivia suzcessive approema-
fion. The AT conversion of the anzlog input signal
resulis in a coesponding 12-ov digitg nember. The
&0 moduie has high and low vollage reference input
that i sofwars selectable 1 some combination of Yoo,
Vzz, BAZ, or RAIL

The AT converder has 3 unigue featurs of ‘:Arg ahle
o cperate while the device is in SLEERP mede. To oper-
e in SLEE® the AD ciook must e carved Bom the
AT nlemal RT osciistor.

REGISTER 11-1:

The &0 mocuie has fow registers. Thase regisiers
3ne:

~ &0 Sesult High Jegister (ALREZH]

» AT Resuls Low Register (ACRZSL)

« &1 Conirc! Regsterl (ADCTNE)

» A0 Comrol Registar? (ADCONT

The ADCOND register. shown in Register 11-1, con-
trols the operation of the AT meduls. The ADCONS
regster, shown in Regster 13-2, configures fhe func-
tions of the port pins. The poi pins tan be cmf@raé
3s anaog inpuls (RAZ can alsp be the voltage refer-
enzel, of 3= digilal 0.

Additiona! nformatian on using the 20 moduie can be
found in the FiCmicro™ MisRange ¥C Family Red-
erence banual (DE23023L

ADCONO REGISTER {ADDRESS: 1Fh}

RAN-D RAD BAN-0 R RAN-0 RW-0 u-g RAY-0
4003y | aDon | C=82 | oHst | cHS0 [GGIDONE|  — ADON
mtT BitE
oY € ALCE1ADCEE &0 Conversian Cinck Selesli o8

o0 - FLEei2
©3 = FOESE
1% = FORi32

13 = FRC icioes detyed ol e ingmnal AT molZue BT ostiialon

g% 53 CHS2:CHST: Anaiog Chan
50 = thannal 4, {RAGA

o1 = phannel 1, (RALAN S
£3g = haEnnel 2, (R
t1t = thammel 3, iR
126 = ghannel 4, {
151 = channal &, ;REE%&&“
110 =ghannel &, (REYAREY
131 = phaansl 7. (REzARTHH
pe o GOIDONE:

1= AJD onversica If progress {%E‘Z‘i

= £43 CORwETEion RA% In
CONVEISIOn 6 SOmpieis}

o] Unimplemanied. Read 35 %
4 ABGR AT Onbit

£E Belezt bis

T Conversion Siakus it

= hit st.arlz e AD conversion:

ticaby Sares by Nartwate when the AT

1 = 8T COnyFRriar mOodule 16 peraling
= AT converiar module 15 shut-0¥ and SoneUMSeE fo operaling cures:

Hole 1. These channeie 372 1ol 3vakabie on RIS S

Legent:
R = Rezgable bt
-n=Yals 31 POR

W= Wriabie olt U = amplementes b2, r2adag o
gt 34

‘T = B s cleared 3= BitiE ynenoun
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REGISTER 14-2:

ADCONT REGISTER (ADDRESS 3Fh;

U2 U BANG EF e RANG AT RASG FN-D
[TADEM | — 1 = | — ] PCF33 | PCFGZ | PCEGY | Poroy |
g7 oy
¥ ADFW: 20 Rasuli Forraat Seleg o
1 = Might jsified. § 3dos Sipnifcant bits of ADRESH are read a5 "5
&= Left Justifed. & Least Significant tis of ADRESL are reati 35 T°
[ R Unimplemented: Rearas
e R PCFGAPCFGE AR Por Configursdion Conenl B
PCPGY: | AN L ans™ ang™ ] ana | ans | ane Jantfane | L o ] Cuant
peroe ] REx | RET | REC | R&S | RA3 | RA2 [ Ra1 | Rao Rty
$00% A #, E) A * A A A Wes | Yis £
a5k A #. A A ] WRER-] A A & ®e3 | Vas B
30 o = = A A A A& E Yoo | Yes £
L 38 o] & > A e A A & RA3 1 Vaz &
00 o = = = A o A ~ VED | Vs R
2303 2] & = D RER- = A A ReS 1 wves 2%
#1i% 2] < = = b = = L VD vis &2
je e & & & A WrEse | VREF- 1 A A RAS 1 RAZ 2
0 £ = 2 A 5 & A A Yh | Vas S
LU [ o] & £ VREES A A A RA3 1 Vas &1
ITIL [ o A A jvmERe L WES- | A & Ra3 | RAZ 42
135% L = e A Vg~ | WREF- | A& A ]AS A2 kg
1303 & = = > L it M A a3 | RAs uE
133% D & = o & o = A ki Wis t]
1331 13 = = S {vemers lVpee | 2 A RAZ | RAZ 1
A=Arsitgirput O Diglaril

Hote 1: These shanneis are ot avaiiable on P CHEFETIET dedoes.
2: This tohary indicites e nurmber of wnalty channsls avaiznk as A0 inpuss angd
ihve narher of 3nzop chardels uses as volldge referencs inputs.

Legend:
R = Readable B
« 8 = Value at POR

W Wrigble bt
=By gel

U = Uninplemented B read 35 Y
= B s cleared ¥ = Bl is urdnoyn

The ADRESHADRESL repsters coniam the 1082
result of the A0 convarsion. YWhen the &0 conversion
5 més& the result s loaded inte this AD resul zag-
ister pakr, tre GODORE bt (A0CONDD is cores
and the A0 mierrogs fag bit ADF i set. The bk £+
gram of the 40 modude iz shown s Figare 1141,

After e AD eiodue has been sonfigured as desired,
the selecded channe! rwist be aoquired befors e oo
vesEn ‘s siwried. The anavg iput shenmel must
have ther corresponding TRIS bis selecing ax inputs.

T daterring sample dme, s2e Sacfion 11,1, Aksrthis
aczusisidon time has elapsed. the AT conversion <30
be xlarted.




PIC16F87X

Thess steps should be folowed for doing an AT 2. Walt the required acuuiniion Wne.
Conversion: £, Start ronwersion:
1. Ceonfigure the AT module: » 5ot GODGNE v AOCOND
» Configure analeg pinsiuolage refwrente and &, Waltior AD comwersitn 1o corrpiate. by ethen
dighs 10 (ADCON Y} + Poling b e GODTRE t2 v be cleared
= Selsct A2 inpud Shanre (RDCORE fith imetrupts erabledy OF
~ Selsct A corvversicn otk (ADCONG » Waiting for the A% reerrupt
» Ture on AT moduie ADCOND) £, Read &D result register f= 4

2. Lonfigure A0 incerrupt (f desired)

ADRESHADRESL, slear bl ADF Frequirsd.

v Clegr AUAF BY 7. For the nex comversion. oo i step 1 orsiep 2.

o g ATHE bix 35 requires. The 470 conversion tme per 52 s

. et FEEBY Sefned 35 Tad A miiowmn wilt of 2T 3
i reguired bafore the nex: scquision stans.

» BerGIE
FIGURE 11-1: AL BLOCK TIAGRAM
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PIC16F87X

8.0 CAPTURE/ICOMPAREPWM
MODULES

Eacn CapruraCompara PV (COP; modue contalns
2 1551 ragister @nich £an Operate 36 3
+ FAR MasarSiave DUty Cyoie reg

Both the CCP1 and CCP2 modules are idenicad h
operalion, whh the axcepdon deing he ot e
speca evet Tigges, Tatie &1 and Tudie &2 show e
e TloMNg 5eCH0NS, the oparation  a OCF mods
s BEICrDEC Wi respect 10 CCP1. CCP2 tpermes T
sare 36 COP1, 230601 Whate nodedt,

WCOORY 5 ome
prised of CCRRIL tow Dyie; 3nd
msﬁ mg;m},mwzmmm
of OCP1. The speca eventl roger s
g&fmaammmwﬁmw

mwmmw RegsteZ (OCPRZ) i oo
praed of Ta0 8-3% fegisiers. CCPR2L fow by and
CCRRIH ffign byie). The CCP2C0N register SO
fhe operaltion of CCP2. The spectal aver: tigoer
generaled By 3 SOMPaNe mMaNh an wil reset Timart
3nd start @ AD coneersion Of D AT modR §
enabied;.

Asanonal infomation on CCP moaues 5 avalabie n
e PICMICO™ WiG-Range WCU Famiy Reference
Vanua (05330231 39¢ In apoicaton note ANSRL,
*Using e CCO Modues” (DS00SL:,

TABLE 8-1:

CCP MODE - TIMER
RESQURCES REGRARED

TABLES8-2: INTERACTION OF TWO CCP MODULES

COMpare | COTEEE &Wszmwwmwmmmsmm&smmg
T EARA ] PABE | 1T DUAVG Wil Iive T Same Tequetoy a0 WDGKe faie (] WA e |
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REGISTER §-1:

B TE
e

WL

COPCON REGISTER/CCPZCON REGISTER {ADDRESS: 170D
¢ g RAS0  RWE G lin NG RAD RV

| o= ] o« ] CoPX | CoPxy | OLPaN3 | COPu]| COPai | COPOE |

wy e

Unimplemented: Read 337
mw:w FOS Least Signiftcarn ois

mmmmmmdm%&mwa& T™he SOt MODe 38 DUnd 1 COPRXL
CCPORS:COPIXNG: CCPX Wode Siect b
£o56 = CapleCorpare PWM dsaned (resats CCRX rocue)
£150 » CAHNE MOdE, Svery Tang 2008
ﬁm = CHONIE TTO02, SVECY TEing 8008
116 - Capiure Xde, every 40 feing a0ge
a 11 = Capiure mode, Svery 155h reing ecge
1504 = COMPANe OOR, S8 DD O B (COPWIF B IS st
1551 = COPEne OO, GARF OULTS OF EIch ICCRF LIS 66%)
2%23}‘%’@&Q&%@%Miﬁ&%@%&@{%f&ﬁi&hm%%

1511 « Compare mone, Irgger speciyl event :CCDNIE DI IS 85, SOPR N IS LaTectal GO
resals TMR1; COPZ 1esels THRY 310 5501 20 AD Orvession (T AD modiie 5

anadiad;
* Ixe = FAL midle
Lagent
A - Rexiave th W Pt nl U= Unnplamantad it st 360
- 8w \0ang 3t POR g4 31 CeBilsceasd x-Blxutnir
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83 PWM Mode (PWH)

guesp o umﬁﬁgggwﬁmﬁ
CUAY pin 5 multipiered Wik e PORTC 4 i,
mﬁ%ggu@g»@%mmﬁgﬁ
0 a0 Sapst

Note:  Cieaning the COP 100N regisier will for0e
the CCP1 BV ourpit iatch 1 the detaust
ow level. THIS 16 not e PORTC 10 data

Figwe 53 shoas 3 SerpiMed ook dagram of e
COP moams in DK mode.

FOr 3 S-Dy-Gap BOocedine 0o w10 51 1 the S0P
I 150 BY SRt soe Dection £33

FIGURE 83: SHAPLIFIED PWM BLOCK
ol

Gty Ccte Ruguamn o - DV ORISR &0

I ]
;m
T@%ﬁﬂd@m w _—
I o L R

3t
e o] M

g 5.

: |
1 ) .
- L Lisvw

LT g ek
e ] e

Hoke 12 Tie 4 Do % cotnetisees wil S48t rbeem 12

Wk, o E 10 o B peenoke, o reele THGE Bt
S

& PSS U (s 533 has 3 9me-0ase (penid)

215 3 Yre 3 e U SLays g (DY oYSeL The
frecuercy of TR PV B e invecse Of e pavod

{vpedod:

FIGURE 84: PV OUTPUT
N [ N
all..m ] W 1 "
Towcme | 4
w THERS = PR
. THR2 - Sty Syzie
iRz e prz

831 PN BPERIOD
The PN perind s spedlisd by witing 1o e PR2 rag-
B The P pactod 2ar e cloulaied uslng the b
LR TOrTIEAC
PaMpaciod = PR 11+ 2 e Ramcc »
LIRS prescsde vibuey
PO treguency & 980ned 38 1/ PV pennd
Viren TMFZ s (Ul 0 PR2 De lbwng Dise evens
SosLr o e next ncramant Oydis:
« THRS s tieved
« Tre CORT pin i sel (exoeption: If P duly
oyGie = 0%, e CCP? pinati not be sett
« The PV Oy ovde s DRhed m OCRRIL o
SRR

Kot §§§§M§§ 18

3&&.&& mmﬂcngmgﬂ a dfterent
TEuey D130 the PUAL ol

832 PN DUTY CYCLE

The P Gy o902 is SpRchag Dy Witing © U8
CLPRIL IS NS 10 the OCPICON-S4- 8. Up
% 100l respiutioe 18 avalabie. The CCPRIL cootas
%%@Mgﬂdeﬂﬁﬂu $OON-EL> corlarg the
W LG THS 108 value 5 tepreseried v
COPRILCOMICON-L4~, The RAOMN] saate &
YSad o caCUIAe the PV duy oycie InTme.

PN gty oyele HOCPRILOCPICORE 2405

Tosw: » g%ﬁﬂkg

COPRAL g COPICON-Ed= 2an e wrmen R @ &y
ove 2 he Ay OWe WNB 3 10t lmowd info
CIPR1H W 3%2r 3 TOns Detween PAEZ and THIRZ
CIPRIM B A RAOIy TEgEIes
The COPRIH reger and 3 240 ImanX atch e

vien e COPRIH and 20t i match TVR2, con-
satenated wih an intemal 200 G 0ok, of 2105 of N
TMRZ prascalar, the CCPt mﬁwag
%&wa&ﬂ%&mg

)

Reschtien = e bits
= mﬁd

Note: It ihe P auty cycie value I8 longer an

Do PV peixd T COPTpR i TOtL I8
gdexed
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833 SETUP FOR PWM OFERATION

The Tlioaing $896 shoud e Bhen uher

e COF e o PV L0sary

1. Gatihe PYIM pertod by wing o e PR

register.

2 S fw PWM ary ode oy withg B e
CCORYL rageter ard COPICON-S o,

TABLE 83: EXAMPLE PWI FREGUENCIES AND RESOLUTIONS AT 26 MHz

Maks the CUP1 pin 2 outan Dy deatng the
TRIGOS» B
Tt e THIRG preccale vllue ane enatie Timers
by seting 1o TIOOK.

Corfigure the COP1 OIS Tr PV SpStEon,

PAM Frequency 122000 | 48BRHz | 1053k | THAEKIG | 1563082 | 2085KHx
Tirer Frascaet 11, 4, 15) % ] % i 7 1
BRZ viue CYFFh | GFFER OxFFn LXEFT OxiFn )
RAmcTrn REsoLuen i) ) T 10 ] ] £X3

TABLE 84:  REGISTERS ASSOCIATED WITH CAPTURE, COMPARE, AND TINER1

Yaioe o | Yatuson
Ageecs Name BRT ane BHs BHL - £-3 BE2 251 BN POXR, 2t gther
BN RERETE

WM o FEIE THE l'gz‘i REE TE BIF AP jooge cooxirons onvu
]mw
Jecr PR PEPFT| ADF | RGP | TEE | GRPF | COPUF | TWRGF | DARIF |
S = l == = e R e ] E—
| {PEl AE | RCE TRE | SEPE | OOPUE | TMRIE ] TMRIE |
30 == — — — — - — S CLFNE] v
J&n THRIL | [-oang Regionr Ror T Ledtt Bantoan By o he |50 TWR1 REgowr [T De—
Ly TS [oding Regomy oo T 1oo: Srofo By of e 1508 TORE Regioer s Ao wian
18 TION — | = TIAPSY TICKPSE] TICSTEN] TIEND [TMRICE [ TIAION] . on catn] ows waw
18y DOPRYL  JORarsf e p s T Beguer: Gik: TR FRNF AN Wt
g LSRG [ aetare LoD PR Ry s BAEE: reex snns|suug waeu
fE: BLACON]  — | o~ | COPIX ] COPTY | COPAMS [ICPUC|COP WM [SOPIMG] - 20 2aue]. 58 song
By LEER.  1omareor e PN Reg el REB: rexx wxemoees wwss
e LlPRI JOmta e Lo S PR R AR TR, R ]S TR
on Comxoon] - = | = | coP3| GOPZY | COPIMI | SCPINCICOPIMIFOOPMG] . co 2utel- 23 seny

LAGENTS o ow URRBTN, e WESONEES. - w e renind read o0 UL Enaded toEs ore nat used Dy Sapsure a0l Trmert,
Hole 1 TrePEF L oct oireermed oo e FICIERETIETE sl e Yate B Crae
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DE————— o m——

TABLESS:  REGISTERS ASSOCIATED WITH PWR AND TIMER2

Vadue o ] Valoe on

Fouaret Haren -1 34 s B#& BEE BES k- 34 Bity -2 POR, all ttver
B e e

HEnesr, [RTOIM S8 PEE THE e REE e

06, e
55 PRe PR D | WOF | IXE | SEPE | CLPWF

Zoe lsm - — — — s —

PN 123 FEP%] ADE | AGE | TRE | SSFE | COPIE

o ) PED o — — I —-— —

&7 %ﬁ&& PORTC Doy Thenssow Ragipe TEAY RRAEAIEL sunn
148 TR T s WSotiies Regaer o SvaulnEny suav
. ) PR Tl Mouy's Peeord Ruwgsiey FESANLES 51 P LS AN SR
12 oM e immzim:immsQWzI;&m;*ymgmua cnpnd oDy DRI
§5 JCopRiL [ Catretorowe P Ragoeet 1158 g wewned woun weey
15 ICOPREM | Cactire Compame BN Regreier (58 mn M) wuEn W)
R CLPION] e | e | COPIX | COPYY | COPHM3 | SCPIC | CLPUM [ TCPNG] - or seen]- s maw
BN HOLERN, (UMb Corfwn WRRY Rt ¢ 58 mmek svrond warn wews
o CEPRMH (Ot Corrpe PUOL Bageedl U85 ) wEay s unse wow
2 COPICaN] w1 e | COPIX | COP2Y | GOPIMG | COPIC | COPZM [SCRDAY] e sven]o-co ws

Logans  «e RO« g, .

- ipgerried,
Hate 10 BYC PEFIE and PEPIF s recerved o0 0w FIOERETINTE, SR mann reve bR e

80 0 T ENASC O8I e 0% Lzet Ty PO a0 Treerl
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DATASHEET 11
LCD JHD162A

JHD162A SERIES

A FACIEZERANCIAINS ERSAsEPISIm s W aw v FOLDRAT ANTENTw M CHAR « IROY

CHARDOTS $x8

SEIVDGMODET 116D

AARABLETYSES o
TN STN{YELLOWGREDN. GRIY- BW)
PEFLECTNVE. WITHEL ORLED BACKLIGHT
EL/IBGVAC 400KZ
LEDA.2VDC

B ABGEERFESAREARSEROE E A PP AR PPN Sk S x2S

Parmeer Twsting Seradnrd Valuoes

Gwdet ] Drbreia ] Ste ] T | Mes | um : :

R YoV - 48 j£:1 £% v s

- v ®

EDYCS B ey Ve - % - Yee ¥ .

W Tow w S . » 3 - PE ¥ e

Lrapa g vob Yo ek 24 » - s
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17 it
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< SLORENY BEIVLE
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DATASHEET III

TIP142

TiIP140/141/142
TiIP145/146/147

COMPLEMENTARY SILICON POWER
DARLINGTON TRANSISTORS

+ TR14T, TR1EZ TIZILS AND TIo147 ARE

*

»

APPLICATIONS
« LINEAR AND S\WATCHING INDUSTRIAL
EQUIPMENT

CESCRIPTION

The TR0, T g T s glicon
NON  power TamiSs 0

monoitic Dartingion corfiguration, mouited N

TO-218 pasic pakags. They are Intented =0

UBe I DOwE! [INear and SATINNYG 200Catons.

The omplementary PO woes e TIPS,

TIPS ard TIP AT raoectioely.
ABSCLAUTE MSXIMUM RATINGS
Symbol Patamelter Value unit
TI144 TIP44 TiP142
Ll s TiF1as TIP4T
Weoge JROOMUIABREIA VIDGE =D &0 B3 €5 ¥
vore fCoiectonEmmer Votage e w O 80 53 33 ¥
Nreg (Emitterfiave Voraos (o ow Gy g ¥
i jorector Cuvent 1) A
P A
oE A
12 Kod
&8 15 282 o
125 =

Lawch 000

148




TIP140 1 TP141 I TIP142 | TIMES I TIP146 1 TIP44T

THERMAL DATA
| Recow 1Toerma Regitarce Jurctoncsse srax | 3 | cow ]

ELECTRICAL CHARACTERISTICS (Tews = 25 °C urisss ctmnvise spactied;

Lyrbot Farameter Tact Conditiong Min. | Typ. | Max. | it
Some  GCHEDMELEGY for TIPI40HEE WeawBAY 1 A
Currert e w8 Tor T 44148 Wea wERY E A
] fror IPYA2244T7 Yra = VB W 1 mA
fwn  Lolisny Laet 1o TIPS o w30V b4 A
Currert fla wil for TIP4AL 148 Wz w33V 2 A
Tue TIPIA2 AT Weg @S2V 2 mA
bene Emitinr Lo Cument [YVep » 8V 2 mA
o ow B
%W\MQ Letimrnen-Eroitese iy e oA
BUtaring vetage Tor T IAGIE £5 %
g = 3 Tor TIPHLEIAE £5 W
for TP 442147 0o Y
Viotuas' G0l Enitier e iA lpw 13 mA . K's
LN Yonge icw oA G - A0 oA 3 W
Verwest (Bane-Emitervetage fow WA Vorwd Y 3 W
Tt Do Samwers Gor Lw A Yo m &Y k xad
e A& e md ¥ f2xa]
RESIETIVE LOAD e oA I w 43 mA
L Tanen Time Igg w & ik R, =332 2.8 3
Fo PN IR O SR SNSRI %

o
o Pudwnd Tuiee gantis e Xl dry s 1 5%



TIP1AD TP TIPLR TIPS TIPS 1 TP147

TO-218 {SOT-83) MECHANICAL DATA

et en Tnoty
A 4 4% 308 R
< 17 137 g c.o%4
o 25 nine
& == are f-3.53 3 Lo
2 %4 1.3 3843 Tose
c 138 141 s Lz
% @y 132 sErs Py
2 - B2 -~ €537
L3 1% e
LE 25 215 3% T.162
1% 3 1
& - 122 - L4
2 & 41 asEr X T
wd
- 17 —t
P 1 ¥
£33
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DATASHEET IV

Voltage Regulator 7805

KEC SEMICONDUCTOR

TECHRICAL DATA

KIA7805AP/API~
KIA7T824AP/APL

BILAR LIDAR INTEGRATED CAWATY

VLY AGE RECULATTIONRS

IRV, @, LY.

FEATURES
© Rastaddy G OM0E, TTL, the (e

AKX BATRNGE Tarli02
ARACTEREII SHREOL BATING

KIATEEAE AT~
FREYSS E o

*
e Y

ey
Biw o

e e, 18

s b o

ki

pabioe TTe BT By WA W

paiom | RIATRGAP~ N

woaer TEy . .
KIATEMAY e s #

Witk Hestein

Cmrstine Joretine Tarpmstare ¥, - B 1Y kol

ECTC s VS

Teg | EIwEE T

1
i
e
g

ok dwed . §
¢

FERTS TS TS PR TR TN IS L T POy P

frenioion Na KEC

vig
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APPENDIX D

COSTING
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Bil | Component Specification Price/Unit Quantity Price (RM)
(RM)
1 LDR 0.58 1 0.58
2 Resistor 3kQ2 0.05 3 0.15
3 Resistor 1kQ 0.05 2 0.10
4 Potentiometer 10kQ2 0.50 1 0.50
5 | IC Regulator 7805 1.00 1 1.00
6 LCD JHD162A 30.00 1 30.00
7 Capacitor 0.1uF 0.30 3 0.90
8 LED 0.20 2 0.40
9 Battery 3.00 1 3.00
connector
10 | PIC 16F877A 25.00 1 25.00
11 | Header 0.80 7 5.60
12 | Wrapping Wire 15.00 1 15.00
13 | Head Sink 0.90 1 0.90
14 | Strip Board 5.00 1 5.00
15 | Crystal 8MHz 0.90 1 0.90
16 | Switch Push button 0.60 2 1.20
17 | BJT NPN TIP142 5.00 1 5.00
18 | Halogen Lamp 12V 20W 5.60 2 11.20
19 | Socket Lamp 3.00 1 3.00
20 | PIR sensor 45.00 1 45.00
154.43

TOTAL PRICE






