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ABSTRACT 

 

 

 

 

 Bluetooth is a technology for automatically identifies something using radio 

signals. This project is basically to assist parent to keep an eye on the children by using 

Bluetooth technology. It is a system designed for the supervisory user (parent), to 

supervise the child when they are out of sight. It consists of a portable module to be 

worn by the child, complete with wireless system. The module will alert the parent when 

the child is moving outside the predetermined area and if the tag is no longer attached to 

the child. There are three important things while developing this project. First is the 

selection of the appropriate Bluetooth module in order to reach the needed specification. 

The second one is the software implementation to integrate the Child Monitoring System 

using Programmable Intelligent Computer (PIC) microcontroller to interface the 

Bluetooth module consecutively to control the system. Lastly, a temperature circuit 

functioning as a sensor to detect either the child is wearing the tag or not. Bluetooth 

Child Monitoring System aims to benefit families by preventing missing children when 

they are out of sight and providing parents with a constant awareness of their children’s 

whereabouts. Bluetooth Child Monitoring System use Bluetooth Technology between 

parent’s module (receiver) and child’s module (transmitter) to establish simultaneous 

data. It allows for a secure and wireless connection. 
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ABSTRAK 

 

 

 

 

Bluetooth merupakan satu teknologi untuk mengenalpasti sesuatu menggunakan 

isyarat-isyarat radio secara automatik. Projek ini menyediakan satu penyelesaian yang 

efektif dengan menggunakan teknologi Bluetooth berkenaan isu pengawasan ibu bapa 

terhadap anak-anak. Ia merupakan suatu sistem yang direka khas untuk pengunaaan ibu 

bapa untuk mengawasi anak-anak apabila mereka berada di luar kawasan pemerhatian . 

Pengesan Kanak-Kanak Bluetooth ini terdiri daripada satu sistem tanpa wayar yang 

boleh dipakaikan kepada kanak-kanak. Ia menawarkan keupayaan  mengawasi kanak-

kanak di dalam ruang lingkup yang tertentu selain mengeluarkan amaran jika Pengesan 

Kanak-Kanak ini tidak lagi bersama kanak-kanak tersebut. Produk ini mengemukakan 

satu sistem amaran yang melaporkan kepada ibu bapa sekiranya anak-anak keluar 

daripada persekitaran mereka. Terdapat tiga perkara penting dalam menjalankan projek 

ini. Pertama adalah pemilihan modul Bluetooth yang sesuai. Modul Bluetooth yang 

sesuai perlu dipilih dalam usaha untuk mencapai spesifikasi yang dikehendaki. Kedua 

ialah pelaksanaan perisian menggunakan mikropengawal PIC bagi membolehkan Modul 

Bluetooth untuk mengawal sistem. Terakhir, litar suhu yang berfungsi sebagai pengesan 

untuk memastikan sama ada kanak-kanak tersebut masih memakai Pengesan Kanak-

Kanak Bluetooth atau tidak. Pengesan Kanak-Kanak Bluetooth ini memberi kemudahan 

kepada setiap keluarga dalam menangani masalah kehilangan kanak-kanak ketika 

mereka berada di luar kawasan pemerhatian. Pengesan Kanak-Kanak Bluetooth 

menggunakan teknologi Bluetooth diantara ibu bapa (penerima) dan kanak-kanak 

(penghantar) dalam penghantaran data. Ia merupakan satu sistem  tanpa wayar yang 

terjamin keselamatannya.  
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background 

 

 

 Bluetooth is a wireless technology with an open specification for a low-cost, low 

power, short-range radio technology for ad hoc wireless communication of voice and 

data intended for use in low power embedded system applications. It was named after a 

Danish Viking king, Harald Blaatand “Bluetooth” I who successfully united Denmark 

and Norway during his rule from 940 to 985 AD. 

 

 

Bluetooth networking transmits data via low-power radio waves. It 

communicates on a frequency between 2.402 GHz and 2.480 GHz which has been set 

aside by international agreement for the use of industrial, scientific and medical devices 

(ISM). Even with the low power, Bluetooth does not require line of sight between 

communicating devices. The crucial part of the design is to make sure that it does not 

interfere with another. Bluetooth can connect up to eight devices simultaneously. With 

all of those devices in the same 10-meter radius, it is unlikely interfere with one another 

as it uses a technique called spread-spectrum frequency hopping that makes it rare for 

more than one device to be transmitting on the same frequency at the same time.  
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Bluetooth is a standard and communications protocol primarily designed for low 

power consumption with a short range (power-class-dependent: 1 meter, 10 meters or 

100 meters) based on low-cost transceiver microchips in each device. Bluetooth 

protocols simplify the discovery and setup of services between devices. This makes 

using services easier because more of the security, network address and permission 

configuration can be automated than with many other network types. Bluetooth makes it 

possible for these devices to communicate with each other when they are in range. 

Because the devices use a radio communications system, they do not have to be in line 

of sight of each other. They can even be far apart if the transmission has sufficient 

power. In most cases, the effective range of class 2 devices is extended if they connect to 

a class 1 transceiver, compared to a pure class 2 network. This is accomplished by the 

higher sensitivity and transmission power of Class 1 devices. 

 

 

Bluetooth systems create a personal-area network (PAN) that may fill a room or 

encompass desired distance where when it is established, the members randomly hop 

frequencies in unison so they stay in touch with one another and avoid other network 

that may be operating in the same room or area. It unleashes the concept of “hidden 

computing” by providing radio devices “unconscious” connectivity without the user’s 

proactive intervention. It provides a bearer service for wireless (WAP) applications 

which is a wireless protocol utilizing short-range communications technology 

facilitating data transmission over short distances from fixed and/or mobile devices, 

creating wireless personal area networks (PANs). 
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1.2 Problem Statement 

 

 

The lacks of supervision from the parent had increased the numbers of missing 

child. Nowadays, there are many cases of lost child occurred at the public area such as at 

the mall, amusement park and even at the playground. In such crowded places, parents 

are unable to constantly control the whereabouts of their child.  

 

 

As a child, their level of curiosity is extremely high especially when they find out 

something interesting that really attracted their attention which may lead them being far 

away from their parents and get lost. 

 

 

With Child Monitoring System, it can assist the parent to supervise the child when 

they are out of sight but the parent have no idea whether the child is still wearing the 

module or it is left somewhere behind. Therefore, a temperature sensor is used so that 

parents can be notified if their child is not wearing the module. 
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1.3 Objective 

 

 

The objective of this project is to; 

 

 

1.3.1 To design the child part that consists of Bluetooth programming and 

temperature sensor. 

 

 

The purpose of this system is to detect the child within a specified range and 

whether the child is still wearing the tag or not. The parent will be alert either if the child 

is in the predetermined area and if their child is still wearing the module. 

 

 

1.3.2 To integrate child monitoring system using microcontroller. 

 

 

As PIC16F877 microcontroller acted as the host for the Bluetooth module. The 

PIC microcontroller needs to be programmed in order to control the system. 
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1.4 Scope of Project 

 

 

 This Child Monitoring System (child) has two scopes; 

 

 

1.4.1 Programming the microcontroller to interface the Bluetooth module in 

order to control the Child Monitoring System. 

 

 

By using PICBasic Pro, PIC microcontroller is programmed in order to control 

the whole system of Child Monitoring System (child).   

 

 

1.4.2 Using a temperature sensor for precaution reason of the child monitoring 

system module. 

 

 

The sensor is design so that it can alert the parent if the module is no longer with 

the child. 
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1.5 Thesis Overview 

 

 

The Child Monitoring System (child) final thesis is a combination of 6 chapters 

that contains and elaborates specific topics such as the Introduction, Literature Review, 

Methodology, Architecture, Result and Analysis, Conclusion and Further Development 

that can be applied in this project.   

 

 

Chapter 1: Introduction of the project. 

 

 

Chapter 2: Literature review for the development of the Child Monitoring 

System (child).   

 

 

Chapter 3: Methodology of the project.  

 

 

Chapter 4: Discuss about the architecture of the project that consist the 

hardware design and the software implementation.  

 

 

Chapter 5: Result obtained regarding the performance of the Child 

Monitoring System (child). 

 

 

Chapter 6: Conclusion and future recommendation of the project.   
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CHAPTER 2 

 

 

 

 

LITERATURE REVIEW 

 

 

 

 

2.1 Bluetooth 

 

 

Bluetooth is a wireless protocol utilizing short-range communications 

technology facilitating data transmission over short distances from fixed 

and/or mobile devices, creating wireless personal area networks (PANs). 

 

 

2.1.1 Bluetooth Technology 

 

 

The Bluetooth network uses an unlicensed radio frequency at 2.45 

GHz with a data rate close to 300kbps. This frequency band has been set 

aside by international agreement for the use of industrial, scientific and 

medical devices (ISM). The maximum range is 10 meters but can be extended 

to 100 meters by increasing the power. Bluetooth devices are protected from 

radio interference by changing their frequencies arbitrarily up to a maximum 

of 1600 times a second, a technique known as frequency hopping. 

 

Bluetooth networks are ad hoc networks which mean that the 

Bluetooth device automatically detects devices within its range and forms 

networks with them. If a device goes out of range, the network automatically 

drops its membership. This network formation is known as a piconet. Figure 

2.1 shows the operation of the piconets.  

 



8 

 

A Piconet can be a simple connection between two devices or more 

than two devices. Multiple independent and non-synchronized piconets can 

form a scatternet. Several piconets can be established and linked together ad 

hoc, where each piconet is identified by a different frequency hopping 

sequence. However, when establishing a piconet, one unit will act as a master 

and the other(s) as slave(s) for the duration of the piconet connection. 

Devices synchronized to a piconet can enter power-saving modes called Sniff 

and hold mode, in which device activity is lowered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1 Piconets with single slave operation  

(a) a multi-slave operation (b) a scatternet operation (c) Bluetooth 

Special Interest Group
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2.1.2 Bluetooth Protocol  

 

 

Bluetooth protocol stack is the core of the Bluetooth specification that 

defines how the technology works. It can be logically partitioned into three 

different groups where each contains different protocol layers. The transport 

protocol group facilitates the identification of other Bluetooth devices. The 

middleware protocol group provides the additional transport protocols that 

help new and existing applications to operate over Bluetooth links and the 

application group. It includes the actual applications that use Bluetooth links.  

 

 

The organization of the protocol groups in the transport protocol layer 

developed by SIG facilitates the movement of voice and data traffic between 

Bluetooth devices. The transport protocol group is divided into two groups. 

The lower transport protocol group consists of the radio, baseband, Link 

Controller (LC) and Link Manager (LM). The upper transport group consists 

of Host Controller Interface (HCI) and Logical Link Control and Adaptation 

Protocol (L2CAP). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 

 

 

The layers of the transport protocol group work together to transport 

data from one device to another. The Bluetooth protocol stack is shown in 

Figure 2.2.  

 

 

a) Bluetooth radio is the lowest layer in the Bluetooth protocol 

stack. The design specification is to ensure the development of 

a transceiver to comply with 2.4GHz ISM band regulations. 

b) Baseband layer is responsible for the determination and 

instantiation of the air interface. The channels for the 

transmission of frequency traffic consisting of voice and data. 

c) The Link Manager Protocol (LMP) performs all the function 

related to link management. Communication is established 

between two LMs when they discover each other.  

d) The Host Controller Interface (HCI) provides a command 

interface which segregates the baseband layer and the LM 

from the host transport protocols. Thus, the Bluetooth 

hardware can be access without involving either the Transport 

layer or other hardware components.  

e) Logical Link Control and Adaptation Protocol (L2CAP) layer 

shields the higher protocol layers from the operational 

intricacies of the lower protocol layer. L2CAP supports the 

sharing of the air interface between multiple protocols and 

applications.  

f) The RFCOMM protocol is a subset of the European 

Telecommunications Standard Institute, ETSI standard TS 

07.10 with certain adaptations that specifies in the Bluetooth 

RFCOMM specifications. 

g) The Bluetooth Service Discovery Protocol (SDP) comes 

across as a boon in disguise for the dynamic ad hoc networks 

created by Bluetooth wireless communication. SDP defines a 

standard method for Bluetooth devices to determine the 

available services on a particular device. 

 

 

http://www.palowireless.com/infotooth/tutorial/lmp.asp
http://www.palowireless.com/infotooth/tutorial/hci.asp
http://www.palowireless.com/infotooth/tutorial/l2cap.asp
http://www.palowireless.com/infotooth/tutorial/rfcomm.asp
http://www.palowireless.com/infotooth/tutorial/sdp.asp
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Figure 2.2: Bluetooth Protocol Stack 



12 

 

 

2.2 PIC16F877 Microcontroller 

 

 

Programmable Intelligent Computer (PIC) is one of a family of 

Harvard architecture microcontrollers which made by Microchip Technology, 

derived from the PIC1650 originally developed by General Instrument’s 

Microelectronics Division. PICs are very popular for the low cost, wide 

availability, large user base, extensive collection of application notes and 

serial programming (and re-programming with flash memory) capability. 

Serial method programming allow the PIC 16F877 to be programmed while 

in the user’s system so that it increased design flexibility.  

  

 

The programmed PIC chips run 20 to 100 times faster. When a PIC 

chip is programmed, it is saved as a hex file. The hex file is than uploaded 

directly into EEPROM memory of the chip. Because the hex file is the native 

language of the PIC, the code does not need to be interpreted as it runs. Thus, 

the system enables the programmed PIC chips to run faster.  

 

 

Programming PIC microcontrollers is a simple three-step process; 

write the code, compile the code and upload the code into a microcontroller. 

The program code saved as text file. The compiler reads through the text file 

and compiles an equivalent machine-code instruction listing (the hex file) of 

the program. The hex file is uploaded into the microcontroller and the CPU 

will run through the programmed list of hexadecimal numbers.  

 

 

Because of their versatility, they add a lot of power, control and 

options for a small cost. It therefore becomes essential that the electronics 

engineer learns to program these microcontrollers in order to maintain a level 

of competence and to gain the advantages that microcontrollers can provide 

in their own circuit designs.    
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2.3 The ionKids System 

 

 

 Recently there's been a GPS system to track a child’s whereabouts in 

the market. The ionKids System from Bluespan takes a slightly different 

approach to child monitoring. Instead of telling precisely where the child is 

located, it uses point-to-point technology to maintain a proximity radius. The 

ionKids System consists of a single monitoring device and up to four wristags 

using the monitor that can be set to a "safety zone" of up to 350 feet. If any 

child wanders out of the zone, ionKids triggers an alarm. A Find button 

activates the locator, which helps to zoom in on the straying child.  

 

 

 The monitor has a tamper sensor that goes off if someone tries to undo 

the security latch while the system's active but it has to be held steadily 

against the wristag in order to activate it and takes about seven seconds to 

become attuned to the watch. The wristag will flash a green light and beep 

when this process succeeds. At that point, the screen shows up to 

four wristags simultaneously. Each watch can be assign with a name so users 

do not have to remember who "Tag1" is. Besides, the wristag also beeps and 

flashes when the child goes out of range.  

 

 

Compared to this system, the child monitoring system is only best 

used in a close quarters like shopping malls, short walks and playgrounds 

where wandering outside of a tight radius of 20 meters. Besides, the ionKids 

system only available in the United States with an expensive price of 

USD169.95 (RM586.75) per kit. In contrast, the child monitoring system will 

be available in Malaysia with not so highly cost.  It has the same functionality 

as the ionKids. It triggers an alarm when the child moves outside the range 

and also when the tag is loosening from the child.     
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CHAPTER 3 

 

 

 

 

METHODOLOGY 

 

 

 

 

3.1 Project Methodology 

 

 

To begin with any project, a lot of relevant and important information 

need to be obtained. By research and doing the literature review, not only a 

lot of information can be obtained but also it gain the knowledge of the 

technology used in world today. Most of the information that related with the 

project can be obtained by surfing the internet, browsing the books and also 

with the aid of supervisor in charge.  

 

 

Research is one of the most important stages in this project to make 

sure that this project will be a success. Through these researches, a lot of 

information and knowledge can be collected to know which method will 

work and which will not. From this stage, the idea to make an ideal project is 

generated.  

 

 

To begin with, the selection of the suitable Bluetooth module for the 

system is needed. The most suitable Bluetooth module with the specified 

range and other specification must be choose properly in order to achieve the 

expected result.  
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This project consists of two parts which are hardware part and 

programming for the software part. For the hardware part, all the components 

used need to be list down to proceed to the next stage. The idea is analyze to 

determine whether it is appropriate with the project and when the idea is fit, 

the project can be started to assemble.  

 

 

The circuitry for the hardware is going to be developed. During this 

time, experimenting is the most important. If there is any incompatibility with 

the hardware, the cause of it must be tracked in order to make sure those 

circuits are fully functional.  

 

 

For the software part, the PIC microcontroller needs to be program to 

interface the hardware part in order to control the whole project. After the 

integration of the hardware and the software, test and debug the system and 

make the verification of the outcome.  

 

 

The most important element in this stage is to integrate the hardware 

as those circuits may behave differently when they are assembled together. If 

there is any problem occurred, the system need to be troubleshoot in order to 

find the cause of the problem. On the contrary, the project can proceed to the 

final report.  

 

 

The methodology flowchart of the project can be seen in the figure 

shown in Figure 3.1. 
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Figure 3.1: Project Methodology 
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3.2 Introduction to the Project 

 

 

Child Monitoring System (child) is a system designed for the 

supervisory user (parent), to supervise the child when they are out of sight. It 

consists of a portable module to be worn by the child that will alert the parent 

when the child is moves outside the predetermined area. Bluetooth 

Technology is used to establish simultaneous data which allows for a secure 

and wireless connection between the child’s and parent’s modules. The 

portable module (child) is complete with the temperature sensor which can 

notify parent if the module is loosening from the child wrist. Alerts will occur 

if the child moves outside the predetermined area and if the module is slacken 

off from the child. 

 

 

Below in Figure 3.2 is the block diagram of the Child Monitoring 

System (Child) 
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Figure 3.2: Block Diagram of the System 
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3.3 Flowchart of the Project 

 

 

In this project, PIC16F877 microcontroller is acted as the host for the 

Bluetooth module. The PIC microcontroller needs to be programmed in order 

to control the flow of the project. PICBasic Pro is chose as the programming 

language and MicroCode Studio is used to compile the program while PICkit 

2 programmer is used to program the PIC16F877. 

 

 

Flowchart of the child’s module shown in Figure 3.3 is created 

sequentially to make it easier for writing the program. The child’s module 

receives the signal from the parent’s module to build up the connection for 

the Child Monitoring System. Once the connection is up, the temperature 

sensor will scan and read the body temperature of the child. For the 

temperature above 33
◦
C, it considered that the tag is attach to the child while 

for the temperature below than 33
◦
C, the system will triggered the alarm 

notified that the tag is not attach to the child. It goes the same if the child 

moves outside the predetermined area of 20 meter in radius.  
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Figure 3.3: Flowchart of the System 
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CHAPTER 4 

 

 

 

 

HARDWARE ARCHITECTURE AND  

SOFTWARE IMPLEMENTATION 

 

 

 

 

4.1 Hardware Architecture 

 

 

4.1.1 Components 

 

 

The main components that have been used for the Child Monitoring System‟s 

hardware design are KC Wirefree Bluetooth Module Starter Kit SKKCA-21 (KC21), 

PIC16F877 microcontroller and LM35DZ temperature sensor. 

 

 

There are also some basic components used in this project for PIC16F877 

interfacing and the temperature circuit. It includes resistors, capacitors, LED and buzzer 

as the indicator, LM7805, crystal and also Liquid Crystal Display (LCD) to display the 

tag status. 
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4.1.1.1 KC21 Bluetooth Module 

 

 

KC21 Bluetooth module shown in Figure 4.1 is designed for maximum 

flexibility of wireless range and penetration. The KC-21 module includes 14 general 

purpose input/output lines and offers high speed serial communications up to 921K baud. 

It is a surface mount PCB module that provides fully embedded, ready to use Bluetooth 

wireless technology. The reprogrammable flash memory contains embedded firmware 

for serial cable replacement using the Bluetooth SPP profile. It has a communication 

range up to 20 meters of radius with a default baud rate of 115.2Kbps. But for this 

system, the baud rate of the Bluetooth module has been changed to 9600 baud rate bps 

so that it can be integrate with the PIC16F877 microcontroller.  

 

 

KC21 Bluetooth module has been customized for external device interaction or 

for optimizations such as minimal power consumption, high speed response and other 

proprietary features. The module support UART, SPI, and GPIO hardware interfaces. 

The UART is compatible with the 16450 industry standard. Four signals are provided 

with the UART interface. The TXD and RXD pins are used for data while the CTS and 

RTS pins are used for flow control. The on board 3.3V regulator with low voltage 

monitoring offers 5V operation from normal 5V microcontroller system. It is ready to 

interface with microcontroller without additional component. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 KC-21 Bluetooth OEM Module 
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4.1.1.2 PIC16F877 Microcontroller 

 

Programmable Intelligent Computer (PIC) is very popular with the developers 

for the low cost, wide availability, large user base, extensive collection of application 

notes and serial programming capability. It is a small piece of semiconductor integrated 

circuits. The package type of this integrated circuit is DIP package which is very easy to 

be soldered onto the stripboard. PIC16F877 microcontroller acted as the host for the 

Bluetooth module need to be programmed in order to control the flow of the project. 

There are many types of programming languages that can be used and for this system, 

PicBasic Pro is chosen. The programmed PIC chips run 20 to 100 times faster. When a 

PIC chip is programmed, it is saved as a hex file. This IC can be reprogrammed and 

erased up to 10,000 times. Therefore it is very good for new product development phase. 

  

There are 40 pins on PIC16F877 as shown in Figure 4.2. Most of them can be 

used as I/O pins with some of the pins have their own specific functions. These features 

includes analog-to-digital converter (ADC) that available in Port A, interrupt pin in Port 

B, asynchronous transmit and receive in Port C and others that available in Port D and 

Port E.  

 

 

 

 

 

 

 

 

 

 

  

 

 Figure 4.2 PIC16F877 Pin Diagram 
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4.1.1.3 LM35DZ Temperature Sensor 

 

 

 The LM35DZ is a precision semiconductor temperature sensor giving an output 

of 10mV per degree Centigrade. Unlike devices with outputs proportional to the absolute 

temperature (in degrees Kelvin) there is no large offset voltage which has to be removed. 

The LM35DZ has the minimum temperature of 0
◦
C to the maximum temperature of 

100
◦
C. The absolute supply voltage must be in between +35V to -0.2V with the output 

voltage in the range of +6V to -1V and the output current of 10mA. In this project the 

temperature sensor will get a 5V supply voltage that will produce an output voltage 

correspondingly to the temperature.  

 

 

 The temperature sensor is connected to the PORT A of the PIC16F877. PORT A 

is an analog-to digital converter. The converter generates a digital result of this analog 

level via successive approximation. Thus, PIC can regulate the output voltage of the 

temperature sensor. Figure 4.3 shows the bottom view of the temperature sensor.  

 

 

 

Figure 4.3 LM35DZ Temperature Sensor 
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4.1.2 Interfacing Bluetooth Module with PC 

 

 

Bluetooth module can be interfaced to host through UART. In this project, 

PIC16F877 acted as the host for Bluetooth module. For functionality test, the Bluetooth 

module has been interfaced with the computer (by using HyperTerminal) before it can 

be interfaced with the microcontroller. HyperTerminal records the messages passed to 

and from the computer on the other end of the connection that is the Bluetooth module. 

Therefore, it can serve as a valuable troubleshooting tool when setting up the Bluetooth 

module. The on board 3.3V regulator with low voltage monitoring offers 5V operation 

from normal 5V microcontroller system. It is ready to interface with microcontroller 

without additional component. The functionality test of the Bluetooth can be seen in 

sub-chapter 4.2.2.1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.4 UART Signal Conversion 
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4.1.3 Interfacing Bluetooth module with PIC16F877 

 

 

UART connection is the main concept to interface the Bluetooth module with the 

PIC16F877. The Tx pin of the PIC16F877 must be connected to Rx pin of the Bluetooth 

module while the Rx pin of the PIC16F877 connected to Tx pin of the Bluetooth 

module. Tx and Rx pins are used to send and receive one or more Items from the 

hardware serial port on devices that support asynchronous serial communications in 

hardware. For this, HSER command is used to send (HSEROUT) and receive (HSERIN) 

data between the two Bluetooth modules of the KC Wirefree Starter Kit. Thus, parents 

can be notified about their child status. Figure 4.5 shows the schematic diagram of 

interfacing Bluetooth module with PIC16F877. 

 

 

There are 40 pins on PIC16F877 with availability of five ports. Port A, Port B, 

Port C, Port D and Port E which most of them can be used as an I/O pin and other 

specific functions. It includes analog-to-digital converter (A/D) that available in Port A 

to interface the temperature sensor and also asynchronous transmit and receive in Port C 

that is used to interface the Bluetooth module. Other applications that have been used in 

this project are stated below: 

 

 

i. LED   - connect to an output pin (RC0) 

ii. Buzzer   - connect to an output pin (RC1) 

iii. LCD   - connect to the output pin (Port B) 

iv. Temperature Sensor - connect to analog input pin (RA1) 

v. Bluetooth Module  - connect to TX pin (RC6) and RX pin   

   (RC7) in order to interface with the  

   PIC16F877 microcontroller 

 

 

 

 

 

 

 



26 

 

 

 

  

 

Figure 4.5 Schematic Diagram of Bluetooth Interfacing with PIC16F877 
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4.1.4 Interfacing Temperature Sensor with PIC16F877 

 

 

The purpose of the temperature circuit is to use it as the precaution reason of the 

child monitoring system module. Parent will be notified if the child is not wearing the 

module. This system consists of a temperature sensor that can read the body‟s 

temperature where in this case the temperature is set to 33
◦
C. When the temperature 

sensor read temperature lowers than 33
◦
C, the module will triggers an alarm and the 

LCD will display “TAG IS NOT ATTACH”. 

 

 

 Figure 4.6 shows the schematic diagram of the temperature sensor that has been 

integrated with the PIC16F877 microcontroller together with the alarm (LED and 

buzzer) and also LCD display.  
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Figure 4.6 Schematic Diagram of Temperature Sensor Interfacing with PIC16F877 
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4.2 Software Implementation 

 

 

4.2.1 HyperTerminal 

 

 

 HyperTerminal is a program that can be used to connect to other computers, 

Telnet sites, bulletin board systems (BBSs), online services and host computers using 

either modem, a null modem cable or Ethernet connection. It is a useful means of 

configuring and testing modem or examining connection with other sites. 

HyperTerminal records the messages passed to and from the computer or service on the 

other end of the connection. Therefore, it can serve as a valuable troubleshooting tool 

when setting up and using a modem.  

 

 

To make sure that the modem is connected properly or to view the modem's 

settings, a command can be send through HyperTerminal and check the results. 

HyperTerminal has scroll functionality that allows looking at received text that has 

scrolled off the screen. It can also be used to transfer files from a computer onto a 

portable computer using a serial port rather than going through the process of setting the 

portable computer up on a network. 
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4.2.1.1 To Set Up a Connection 

 

 

 Multiple connections can be create and save within HyperTerminal. Each 

connection can have its own unique configuration, including phone number and port 

settings such as bits per second (bps) and parity checks. The connection that is currently 

open within HyperTerminal is displayed on the HyperTerminal window's title bar. Only 

one connection can be open per each HyperTerminal session. However, multiple 

HyperTerminal sessions are manageable by opening a new connection for each session, 

provided each connection uses a different communication port.  

 

 

To set up a new connection, open HyperTerminal. Click Start, point to All 

Programs then point to Accessories. Browse and point to Communications and then 

click HyperTerminal. On the File menu, click New Connection and in the Name box, 

type a name that describes the connection. In this project, the connection is named as 

test. For the icon, click the appropriate icon and click OK. In the Connect To dialog box, 

choose the port that it is used in the Connect Using drop down box. To check the 

number of the port that it is used for the connection, access the Computer Management 

then point to Device Manager. Browse to Port and get the port number. After finishing 

this step, click OK and it is ready to be used.    
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4.2.2 KC21 Bluetooth Module 

 

 

4.2.2.1 Functionality Test 

 

 

Figure 4.8 to Figure 4.12 show how the functionality test of the Bluetooth 

module using HyperTerminal is being done. The data that being transmit from one 

Bluetooth (using HyperTerminal) can be read at another HyperTerminal that is being 

received through the other Bluetooth. 

 

 

To access the Bluetooth, a command with the desired Bluetooth address is 

needed. Shown in Figure 4.7 is the command.    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 Command to Access Bluetooth 
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 After finished creating a new connection for the Bluetooth testing, press the reset 

button on the KC21 Bluetooth module. Once it is pressed, HyperTerminal will display 

the Bluetooth module address shown in Figure 4.8. The address is used to establish a 

connection between two Bluetooth modules. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.8 Command Mode (Bluetooth address) 
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 As mentioned before, HyperTerminal can be used to send file. To establish a 

connection between two Bluetooth modules, the address of the other module is needed. 

Figure 4.9 shows how the file can be send. In this case, a text file (Figure 4.7) is send. 

 

  

 

 

Figure 4.9 Send Text File (Establish connection) 
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 Once the text is send, the Bluetooth will configure and establish a connection 

with the other Bluetooth module. Figure 4.10 shows that the Bluetooth had managed to 

build up the connection.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.10 Bypass Mode (Connection up) 
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 Now that the connection had established, data can be send and receive through 

the wireless communication of the KC21 Bluetooth Module. In Figure 4.11 it shows that 

data „ok‟ is send to the other Bluetooth module. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.11 Testing (Type a text) 
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 When one of the Bluetooth modules is out of range or switch off, then the 

connection is loss. To build up the connection, press the reset button and repeat the step 

based on Figure 4.8 to Figure 4.11.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.12 No Carrier (Connection down) 
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4.2.2.2 Changed Baud Rate 

 

 

 As mentioned earlier, the default baud rate of the Bluetooth module is 

115.2Kbps. For that reason, the baud rate of the Bluetooth module needs to be changed 

in order to integrate with the PIC microcontroller. Thus, a command with the desired 

baud rate that is 9600bps same as the baud rate of the PIC16F877 is established.      

 

 

Shown in Figure 4.14 to Figure 4.16 is the step to change the default baud rate to 

a new baud rate that is 9600bps. Figure 4.13 is the command to change the baud rate of 

KC21 Bluetooth module.    

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.13 Command to Change the Baud Rate 
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 To get started, press the reset button to ensure the connection of the Bluetooth 

module. Figure 4.14 shows that the Bluetooth module is in good condition and ready to 

be configured. 

 

 

 

 

Figure 4.14 Command Mode (Configure) 
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 Like before, the same method is used to send text file. But in this case the text is 

to change the default baud rate of KC21 Bluetooth module from 115200 baud rate to 

9600 baud rate. Figure 4.15 shows how to send the text file. 

 

 

 

 

Figure 4.15 Send Text File (Establish new baud rate) 
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 The baud rate is successfully change when it display like in Figure 4.16. Now 

that the baud rate is changed, KC21 Bluetooth module can be used to integrate with 

PIC16F877 microcontroller. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.16 Changed Baud Rate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



41 

 

4.2.3 Programming 

 

 

 PIC16F877 need to be programmed in order to control the flow of the project. 

There are many types of programming languages that can be used to program 

PIC16F877 such as C language, assembly language (low level language), High-Tech C 

and PICBasic Pro. 

 

 

4.2.3.1 Programming PIC16F877 using PICBasic Pro 

 

 

The programmed PIC chips run 20 to 100 times faster. When a PIC chip is 

programmed, it is saved as a hex file. The hex file is than uploaded directly into 

EEPROM memory of the chip. Because the hex file is the native language of the PIC, 

the code does not need to be interpreted as it runs. Thus, the system enables the 

programmed PIC chips to run faster. Programming the PIC microcontroller is a simple 

three-step process; write the code, compile the code and upload the code into the PIC. 

The program code is saved as text file where the compiler reads through the text file and 

compiles an equivalent machine-code instruction listing (hex file) of the program. The 

hex file is uploaded into the PIC and the CPU will run through the programmed list of 

hexadecimal numbers.   

 

 

To get started, uncompressed the PICBasic Pro Compiler files, run (click on) 

INSTALL.BAT and all of the necessary files will be installed to a subdirectory named 

C:\PBP on the hard drive. Then, run MicroCode Studio from the Start 

Menu.  MicroCode Studio is a powerful program editor and Windows interface that 

makes it simple to use the PICBasic Pro Compiler.  It creates and edits programs, then 

compiles them with a single click on the toolbar. The PicBasic Pro Compiler generates 

standard 8-bit Merged Intel HEX (.HEX) files that may be used with any PICmicro 

MCU programmer. 
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PICkit 2 is needed to download the program. Insert the PICkit™ Starter Kit CD-

ROM into the CD-ROM drive and in a few moments, the introductory screen should be 

displayed. Start the PICkit™ 2 Programming Software by selecting Start > Programs > 

Microchip>PICkit 2. The PICkit™ 2 Microcontroller Programmer is capable of 

programming a variety of Flash-based Microchip PIC® microcontrollers. Shown in 

Figure 4.17 is the introductory screen of the PICkit 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.17 PICkit 2 Introductory Screen 
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Click Check Communication menu to verify USB communication with the 

PICkit™ 2 Programmer and ICSP communication with a target device by attempting to 

identify the connected device by its device ID. When the PICkit™ 2 Programmer 

software application is first opened, it will attempt to identify a connected device by the 

device ID.  Figure 4.18 shows that the connected device is found. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.18 PIC Device Found 
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There are also some features of the PICkit 2 Programmer. That includes Erase 

that can perform a bulk erase of the target MCU. OSCCAL and band gap values are 

preserved on parts with these features shown in Figure 4.19.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.19 Erasing Device 
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Another feature is Blank Check to perform a blank check of program memory, 

data EEPROM memory, ID locations and Configuration bits. Figure 4.20 shows once 

the device is done blank checking.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.20 Blank Checking 
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To connect to a device once the application is already running, select the device 

family by clicking on the Device Family menu and import a hex file for programming. 

Figure 4.21 shows that the hex file is being import. Lastly, features that is used to import 

the hex file that is Write on PICkit Button where whenever it is checked, a Write 

operation will be initiated by pressing the PICkit 2 button shown in Figure 4.22.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.21 Import Hex File 
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Figure 4.22 Updating Hex File 
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The hex file will be downloaded into the PIC chip. The PICkit 2 will be response 

with “Programming Successful”. Now the PIC16F877 can be transferred into the real 

circuit board for testing. Figure 4.23 shows that the program is successful loaded. 

 

  

 

 

 

   

Figure 4.23 Programming Successful 
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CHAPTER 5 

 

 

 

 

RESULT AND DISCUSSION 

 

 

 

 

5.1 Child Monitoring System (Child) 

 

 

Child Monitoring System (Child) is successfully designed. It consists of 

Bluetooth to establish simultaneous data which allows for a secure and wireless 

connection that is integrated by using PIC16F877 microcontroller. It is a system 

designed for the supervisory user (parent), to supervise the child when they are out of 

sight. It complete with a temperature sensor that act as the precaution to notify the 

parents about their child status. Alerts will occur if the child moves outside the 

predetermined area and if the module is loosen from the child. 

 

 

The system will transmit and receive data continuously initializing the 

connection status, checking whether the child is in range or not. If the child moves 

outside the predetermined area that is 20 meter of radius, alarm will triggered. If the tag 

is no longer attached to the child, it will also trigger the alarm. Table 5.1 shows the three 

consideration of condition for the Child Monitoring System.  
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Table 5.1 Child Monitoring System Condition 

 

Data Transmit/Receive  System Condition 

“1” Child in range and Tag attach 

“3” Child in range and Tag not attach 

“#” Child out of range 

 

 

Figure 5.1 shows the schematic diagram for the Child Monitoring System 

(Child). The prototype of the system can be seen on Figure 5.2. PICBasic Pro is used in 

order to develop the program for the system. Refer to APPENDIX G for the complete 

full program of the Child Monitoring System (Child). 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 



51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Schematic Diagram of the Child Monitoring System (Child) 
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Figure 5.2 Child Monitoring System (Child) 
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5.1.1 LM35DZ Temperature Sensor 
 

 

 LM35DZ is a precision semiconductor temperature sensor giving an output of 

10mV per degree Centigrade. The output voltage that is produced at the certain 

temperature is necessary in order to do the program for the temperature sensor. The 

output voltage is then changed to decimal ((output voltage/input voltage) x 255) so that 

it can be read by the PIC16F877 which has analog-to-digital features in it. Shown in 

Table 5.2 is the output voltage of PIC16F877 read at certain temperature value. The 

temperature can be read by using a digital multimeter (303-150NCS).  

 

 

It shows that the higher the temperature reading, the higher the output voltage 

produced.  Although the main reason the temperature sensor is added is to read the body 

temperature of the child, the exact temperature of the body temperature is not used. 

Instead, a 33
◦
C is chose to be used in the making of the prototype of the Child 

Monitoring System (Child).   

 

 

Table 5.2 LM35DZ Output Voltage  

 

Temperature (
◦
C) Output Voltage (at LM35DZ) Output Voltage (at PIC16F877) 

30 1.4 Volt 0.4 Volt 

33 1.5 Volt 0.45 Volt 

35 1.7 Volt 0.55 Volt 
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5.1.2 Liquid Crystal Display 

 

 

 An electro-optical amplitude modulator realized as a thin, flat display device 

made up of any number of color or monochrome pixels arrayed in front of a light source 

or reflector. LCDs with a small number of segments have individual electrical contacts 

for each segment. Shown in Figure 5.3 to Figure 5.7 are the Child Monitoring System 

(Child) condition displays. Figure 5.3 shows that the connection is established. “IN 

RANGE” will display if the child is in the range as shown in Figure 5.4. If the tag is 

attached to the child, the LCD will display as in Figure 5.5. If the tag is not attached to 

the child, the LCD will display as shown in Figure 5.6. when the connection is lost,  

“NO CONNECTION” will display as in Figure 5.7. 

 

 

   

 

 

 

 

 

 

 

 

Figure 5.3 Connection Up 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.4 In Range 

 

 



55 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.5 Tag Attach 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.6 Tag is Not Attach 

 

 

 

 

 

 

 

 

 

 

Figure 5.7 No Connection 
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5.1.3 Programming 

 

The first thing to do when designing a program is specifies the crystal and other registers 

and features ports that are used using DEFINEs.  For this system, the analog-to-digital 

converter is used. Therefore, the ADC register need to be specifies. Since the system 

needs to receive and transmit more than one Items from the hardware serial port, HSER 

is used to support asynchronous serial communications in hardware. The receive and 

transmit register are specified to receiver and transmitter enabled together with the baud 

rate used. As the hardware serial port only has a 2 byte input buffer, it can easily 

overflow if characters are not read from it often enough. When this happens, the USART 

stops accepting new characters and needs to be reset. This overflow error can be reset by 

automatically clear this error using DEFINE. 

 

 

  The LCD may be connected to the PIC using either a 4-bit bus or an 8-bit bus. If 

an 8-bit bus is used, all 8 bits must be on one port. If a 4-bit bus is used, the top 4 LCD 

data bits must be connected to either the bottom 4 or top 4 bits of one port. Enable and 

Register Select may be connected to any port pin. R/W may be tied to ground if the 

LCDIN command is not used. PICBasic Pro assumes the LCD is connected to specific 

pins unless told otherwise using DEFINEs. For Child Monitoring System, the LCD used 

an 8-bit bus with data lines DB0 to DB7 connected to PIC16F877. Register Select to 

PORTD.2 and Enable to PORTD.3.  

 

 

 Then, describe all the variables used. Specifies the variables (VAR) as byte, 

word or even specifies the port used. In this system, the variables are set as byte. LED 

and buzzer on the other hand are specified as PORTC.0 and PORTC.1 respectively.  It 

followed by set the port as input or output. For PORTA.1 it is set as input for the 

temperature sensor. Meanwhile, PORTC.0, PORTC.1 and PORT D are set as an output. 

PORTC.0 is the indicator of the system while PORTC.1 is for the alarm and PORTD to 

display the child status. 
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 As the temperature sensor used the ADC features, the register of the ADC need 

to be specified. The ADCON0 register controls the operation of the A/D module while 

the ADCON1 register configures the functions of the port pins. ADCON0 is specifies 

as %11001101 where bit 7 and 6 for A/D Conversion Clock Select bits, bit 5 to 3 for 

Analog Channel Select bits, bit 2 for A/D Conversion Status bit and bit 0 for A/D On bit. 

Bit 1 is unimplemented and read as „0‟. ADCON1 alternatively is specifies 

as %00000100 where bit 7 is for  A/D Result Format Select bit, bit 3 to 0 for A/D Port 

Configuration Control bits (refer to APPENDIX B). Meanwhile bit 6 to 4 is 

unimplemented and read as „0‟. 

 

 

 After finishing specifies all the registers and ports, the program can be designed. 

The program is divided into two sections. The first section, named as BYPASS is to 

establish the connection between the two KC21 Bluetooth modules. In this section, 

HSEROUT and HSERIN command are used to integrate between the two modules. 

Once the connection is established, it then checks the status of the child whether the 

child is in the range or outside the range. If the child is in the range, it then goes to the 

second section that is TEMPERATURE. On the other hand if the child is outside the 

range, it will loop back to BYPASS to established the connection.  

 

 

 In the second section, the program is designed to read the temperature. It is set 

into two conditions. The first condition is for temperature less than 33
◦
C where it 

notifies as the tag is not attach to the child. When this happen, it will trigger the alarm. 

For temperature greater than 33
◦
C, it consider as the tag is attach to the child. Then the 

program will loop back to BYPASS to check the connection and the system operates 

continuously.   

 

 Refer to APPENDIX G for the full program of the Child Monitoring System 

(Child). 
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CHAPTER 6 

 

 

 

 

CONCLUSION AND RECOMMENDATION 

 

 

 

 

6.1     Conclusion 

 

 

Bluetooth is a technology for automatically identifies something using 

radio signals. This project is basically to assist parent to keep an eye on the 

children by using Bluetooth technology. It is a system designed for the 

supervisory user (parent), to supervise the child when they are out of sight. 

The module will alert the parent when the child is moves outside the 

predetermined area and if the tag is no longer attached to the child.  

 

 

The Child Monitoring System (Child) is the transmitter part of the 

system which is design using Bluetooth as the wireless communication to 

integrate between the transmitter and the receiver module. Also integrated in 

the system is the temperature sensor as a precaution for the child and parent 

to notify whether the the tag is still attached to the child or not. For the 

temperature below than 33
0
, an alarm will trigger notified the that the tag is 

no longer attached to the child while for the temperature above 33
0
 it 

considered that the tag is attached to the child.  

 

 

In conclusion, the transmitter circuit of the Child Monitoring System 

is successfully designed. It consists of PIC microcontroller (PIC16F877), 

Bluetooth module (KC 21), temperature sensor (LM35DZ) and for the alarm 

LED, buzzer and LCD. The programming for the PIC is successfully 

constructed. It managed the PIC to be interfaced with the Bluetooth module 
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in order to control the Child Monitoring System. As a precaution, the 

temperature sensor is added and it is effectively working to notify the parents 

about their child status. The status include whether the tag is still attached to 

the child or not and whether the child is in the predetermined area of 20 meter 

in radius or the child is out of the predetermined area.  

 

 

The Child Monitoring System aims to benefit families by preventing 

missing children when they are out of sight and providing parents with a 

constant awareness of their children’s whereabouts. It uses Bluetooth 

Technology between parent’s module (receiver) and child’s module 

(transmitter) to establish simultaneous data that allows for a secure and 

wireless connection. 

 

 

The child’s tag is capable of transmit a signal to the parent’s module 

up to 20 meter in radius. Because it uses a point-to-point wireless 

communication system, the Child Monitoring System does not rely on cell 

towers or satellites to locate the child. Hence, cloud cover or a building's roof 

will not prevent the system from malfunctioning. Additionally, every few 

seconds, the Child Monitoring system simultaneously transmit and receive 

data corresponding information of the child status significantly reducing the 

chances of loosening the child.  

 

 

The Child Monitoring System (Child) is equipped with a sensor that 

detects the presence of the child's skin. It will read the body temperature of 

the child. If the temperature sensors read a temperature below than 33
◦
C, it 

immediately activates the tag’s alarm and sends a simultaneous alarm to the 

parent’s module to warn parents of the possibility that the tag has is not attach 

to the child. 
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6.2 Future Development 

 

 

 In the future, there are a few things that can be fixed in order to 

improve this system. The Child Monitoring System should be designed to 

help parents be the best parents they can be. No matter where the parents take 

their children, it will be a stress free knowing that at any time, the system can 

display and know when the children are within the range. Whether in the mall 

or at the park or in the airport, the parents will know that their children are 

close by and safe. If they wander outside or the predetermined range, parents 

can find them with the Child Monitoring System directional indicator. 

 

 

 So it is best suited if the system can monitor and locate multiple 

children at once and find them when they wander outside the range.  

 

  

6.2.1 Detection of Multiple Children 

 

 

The current Child Monitoring System can only monitored one child at 

a time. So it would be convenient if the system can be expanding in order to 

keep track of several children to one parent at one time.  This can be done by 

accessing the Bluetooth module and communicate the module using 

different protocols, making it possible for multiple modules to be used at the 

same time in the same close environment without transmission interference. 

 

 

6.2.2 Detection of Child Location 

 

 

 Integrate a subcomponent that can detect the child’s location. By 

using a Global Positioning System (GPS), the system can display about the 

child whereabouts. It uses a constellation of between 24 and 32 Medium 

Earth Orbit satellites that transmit precise microwave signals that enable GPS 

receivers to determine the current location. The purpose of this system would 

be to notify the parent of the child’s location when the child moves outside 

the predetermined area.  
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6.3 Costing and Commercialization 

 

 

  The product as shown in Figure 5.2 will cost around RM 285.00 to 

RM 300.00. The Bluetooth itself costs nearly RM 230.00. For the other 

hardware, it does not cost that much. Components like resistor and capacitors 

cost barely to RM 0.10 for each components. Another thing is that LCD is not 

really necessary for this product so the cost can be much lower than RM 

300.00. But for a convenient reason, LCD can be attached so that the child 

can be alert about his own status. All in all, the product cost at a very 

reasonable price. It is much worth to pay RM 300.00 than losing your own 

child. Table 5.3 shows the list of prices for a Child Monitoring System 

(Child).  

 

 

With the many cases of missing children nowadays, the product has 

the ability to be commercialized. Child Monitoring System can be used to 

supervise the child when they are out of sight. Alerts will occur once the child 

moves outside the predetermined area. As a precaution, temperature sensor is 

function to notify the parent about their child status. If the child is not 

wearing the tag, alarm will trigger to notify the parents. The increasing 

number of missing child demand a system that can be used for monitoring, 

make this product got a commecial value. 
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Table 6.1 Price List 

 

No. Component Specification Quantity Price 

(RM) 

1. Bluetooth Module SKKCA 21 1 230.00 

2. PIC 16F877 1 25.00 

3. Temperature Sensor LM35DZ 1 4.30 

4. Crystal 10MHz 1 1.00 

5. Voltage Regulator LM7805 1 1.50 

6. Potentiometer 5K 1 0.60 

7. Resistor 10R 1 0.04 

8. Resistor 330R 1 0.04 

9. Capacitor 12pF 2 0.16 

10. Capacitor 1uF 3 0.24 

11. Capacitor 10uF 2 0.24 

12. LED  1 0.15 

13. Buzzer  1 3.80 

14. Liquid Crystal 

Display  

 1 20.00 

TOTAL 287.07 
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APPENDIX A 

KC21 Bluetooth module Datasheet 
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APPENDIX B 

PIC16F87X Datasheet 
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APPENDIX C 

LM7805 Datasheet 
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APPENDIX D 

LM35DZ Datasheet 
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APPENDIX E 

PICBasic Pro Compiler Datasheet 
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APPENDIX F 

AT Command 
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Command Syntax Response 

Bypass AT+ZV Bypass AT-ZV -BypassMode- 

AT-ZV ConnectionDown 

ChangeBaud AT+ZV ChangeBaud [rate] AT-ZV Baudrate Changed 

SPPConnect AT+ZV SPPConnect [BD Addr] 

[Service] 

AT-ZV ConnectionUp 

AT-ZV -BypassMode- 

AT-ZV SPPConnectionClosed 
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APPENDIX G 

Programming for Child Monitoring System 

(Child) 
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'******************************************************************************************************** 
'*  Name     : CHILD MONITORING SYSTEM (CHILD).BAS                
'*  Author   : AMIRAH AAINAA BINTI ABDUL JALIL                    
'*  Notice   : Copyright (c) 2008 All Rights Reserved             
'*                                                               
'*  Date     : 15/10/2008                                         
'*  Version  : 1.0                                                
'*  Notes :                                                    
'*                 :                                                    
'******************************************************************************************************** 
DEFINE OSC 10                              'set crystal 10MHz 
DEFINE ADC_BITS 8                        'set 8 bits in result 
DEFINE ADC_CLOCK 3                         'set clock source 3MHz  
DEFINE ADC_SAMPLEUS 50                   'set sampling time in microseconds 
DEFINE HSER_BAUD 9615                      'set baud rate 
DEFINE HSER_RCSTA 90h                      'set receive register to receiver enabled 
DEFINE HSER_TXSTA 24h                      'set transmit register to transmitter enabled 
DEFINE HSER_CLROERR 1                    'automatically clear overflow errors 
DEFINE LCD_DREG PORTB                    'set LCD Data port 
DEFINE LCD_DBIT 4                          'set starting Data bit (0 or 4) if 4-bit bus 
DEFINE LCD_RSREG PORTD                 'set LCD Register Select port 
DEFINE LCD_RSBIT 2                         'set LCD Register Select bit 
DEFINE LCD_EREG PORTD                    'set LCD Enable port 
DEFINE LCD_EBIT 3                          'set LCD Enable bit 
DEFINE LCD_BITS 4                          'set LCD bus size (4 or 8 bits) 
DEFINE LCD_LINES 2                         'LCD read/write pin bit 
DEFINE LCD_COMMANDUS 2000           'set command delay time in us 
DEFINE LCD_DATAUS 50                       'set data delay time in us 
 
UP      VAR byte 
CHILD   VAR byte 
TEMP   VAR byte 
LED     VAR PORTC.0 
BUZZER VAR PORTC.1 
 
PORTA.1 = 1                                'set RA1 as input 
PORTC.0 = 0                                'set RC0 as output 
PORTC.1 = 0                                'set RC1 as output 
TRISD=0                                    'set PORTD as output 
 
ADCON0 = %11001101 
ADCON1 = %00000100                        'set PORTA analog & left justify result 
 
BYPASS: 
HSERIN 10000, BYPASS, [UP]                'established connection 
HSEROUT ["2"]                              'connection up 
 
IF UP = "2" THEN                           'test connection  
LOW PORTC.1                               'Buzzer Off 
HIGH PORTC.0                              'LED On 
LCDOUT $FE, 1                             'LCD clear 
PAUSE 500 
LCDOUT $FE, $80+1, "CONNECTION UP"       'LCD display 
PAUSE 500  
LCDOUT $FE, 1                             'LCD clear 
PAUSE 1000 
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LCDOUT $FE, $80+4, "IN RANGE"            'LCD display  
PAUSE 1000 
GOTO TEMPERATURE 
 
ELSE 
LOW PORTC.0                               'LED Off 
HIGH PORTC.1                              'Buzzer On 
PAUSE 1000 
LCDOUT $FE, 1                             'LCD clear 
PAUSE 1000 
LCDOUT $FE, $80+1, "NO CONNECTION"       'LCD display 
PAUSE 1000 
GOTO BYPASS                               'check connection status 
ENDIF 
 
CONNECTION: 
GOTO BYPASS 
 
TEMPERATURE:  
ADCIN 1,TEMP                              'read channel 1 
PAUSE 100 
 
HSERIN 10000, TEMPERATURE, [CHILD] 
IF TEMP<=23 THEN                          'temperature less than 33 degrees  
HSEROUT ["3"] 
LOW PORTC.0                               'LED Off 
HIGH PORTC.1                              'BUZZER On 
LCDOUT $FE, 1                             'LCD clear 
PAUSE 1000 
LCDOUT $FE, $80+3, "TAG IS NOT"          'LCD display 
LCDOUT $FE, $C0+5, "ATTACH"              'LCD display 
PAUSE 1000 
GOTO TEMPERATURE                          'scan temperature 
ENDIF     
 
IF TEMP>23 THEN                           'temperature greater than 33 degress 
HSEROUT ["1"]                              'tag is attach 
HIGH PORTC.0                              'LED Off 
LOW PORTC.1                               'BUZZER Off 
LCDOUT $FE, 1                             'LCD clear 
PAUSE 1000 
LCDOUT $FE, $80+3, "TAG ATTACH"          'LCD display 
PAUSE 1000 
ENDIF 
GOTO CONNECTION 


