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ABSTRACT

The advancement in technology has driven the wadddards efficient
communication technologies where infrared is lessdu Bluetooth is more appropriate
to be used for communication because the signahwailbe disrupted easily till a certain
range of distance. Bluetooth message LCD displaysgstem that has been designed to
enable user to spread news immediately from theepfau are in a certain range. Many
wired shout out box has been designed to spread aewvorkplace in common. This
project acts as a wireless shout out box. With Biisetooth Message conveyor it
becomes possible to spread messages and newsarkplace for instance, which can
be interconnected and transmitted using a singleddhip PIC16F877 microcontroller
through a Personal Area Network (PAN). The netwnorthis project consist a Bluetooth
module and a Bluetooth dongle. This is the two Mg devise that communicate to

display the message at a graphic LCD screen.
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ABSTRAK

Kemajuan teknologi telah memesongkan dunia ke komhunikasi yang lebih
efektif dimana “infrared” jarang digunakan lagiBltietooth” adalah lebih sesuai lagi
digunakan bagi tujauan komunikasi kerana isyaranlukasi tidak mudah putus
sehingga jarak tertentu. “Bluetooth Message LCDplig' adalah satu sistem yang
telah dibentuk untuk memudahkan penghantaran rsesig merta dalam jarak tertentu.
Terdapat banyak kotak mesej yang dibentuk untukyetgarkan mesej di tempat kerja.
Projek ini merupakan satu model kotak mesej tangpgaw Penghantaran mesej melalui
“Bluetooth” memudahkan penyebaran mesej di tempajak Mikrochip 16F877
memainkan peranan penting untuk penghantaran nmedejui “Personal Area Network
(PAN)”. Rangkaian projek ini mengandungi “BluetooModule” dan “Bluetooth
Dongle”. Kedua-dua “Bluetooth Module” dan “BluethoDongle” akan berkomunikasi

untuk memaparkan mesej di “Graphic LCD Screen”.
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CHAPTER 1

INTRODUCTION

1.1 Background

Bluetooth is a device used to receive and trandatd. Bluetooth is an industrial
specification for wireless personal area netwoR&Ns). It provides a way to connect
and exchange information between devices such dslenphones, laptops, personal
computers, printers, digital cameras, and videoegaonsoles over a secure, globally
unlicensed short-range radio frequency. [2] Inrdrared system, text message can only
be sent if the module is placed side by side. Blugtooth system, text message can be
sent from 100meter range the most. [8] Bluetooth loa replaced as an alternative to

infrared. Therefore text message transmissioBiiatooth is reluctant.

1.2  Objectives

The objectives of this project are to:

i. To develop a message display system via Bluetooth.
ii. To develop the interfacing of microcontroller with Bluetooth module and

graphic LCD screen using PBASIC programming.



1.3 Project Scopes

This project concentrates on the development optbgramming in PBASIC to

transmit the data on a LCD screen via Bluetooth.

1.4  Methodology

Methodology or the work flow of the project basigajives a view on the flow
of the overall project that have been carried olictv involves the hardware design and
the software integration of the project. Then $lystem is being tested to produce a
result at the end of the project. The result tbabeing produced is analyzed to be
compatible the proposed system earlier. This ptdje short is separated into three

parts which is:

. Hardware Design
. Software Development
. Integration Between Hardware and Software

For the three parts that have been divided liteeahad been done at the first
place. Once literature review is completed thelWare is designed and tested. Once
the hardware testing is success then the softwarel@pment was done. Finally both

the hardware design and the software developmelunie to complete the project.



1.5 Thesis Overview

This thesis is combination of 5 chapters that danti@e Introduction, Literature
Review, Hardware Design, Software Design, Resudt@iscussion, and the last chapter

is a Conclusion and further development of theesyst

Chapter 1 is an introduction of the project. Ilistbhapter, we explain about
background, objectives, scope of the project aedntiethodology. The concept of the
project and the overall overview of the projectoalgill also being discussed in this

chapter.

Chapter 2 focuses on the literature review for tHevelopment and
implementation of the overall project. It givesbeef review of the project being
conducted so far in terms of the major devices utssdf. Rather than that in this
chapter we are going explain about the Bluetoothaaols that have being used in order

to interface between the graphic LCD screen and PIC

Chapter 3 is mainly on the Hardware Design andvso# design of the system
of the overall system. In this chapter we are gdm explain briefly of the hardware
design for the interfacing of the Bluetooth Modu#C and Graphic LCD screen. These
are the three main devices being used in the groj€be software design is mainly on
the Bluetooth Module and the Graphic LCD screen.

Chapter 4 is the result and discussion. In theptér the overall result of the
project about the Bluetooth Message LCD Displayqmtowill be produced as evidence

that the project is success in the end.



Chapter 5 is the Conclusion of the system and éurdevelopment of the system

if there is any.



CHAPTER 2

LITERATURE REVIEW

2.1 PBASIC

PBASIC is a microcontroller based version of BASI@ated by Parallax, Inc.
The language was created to bring ease of useetontbrocontroller and embedded
processor world. The English used is a basic lagguhat is much easier to read and
write than assembly language. The PICBASIC PRO gilem(PBP) produces code that
may be programmed into a variety of PICmicro miortoollers having from 8 to 84
pins and various features in the chip itself inodgdanalog to digital converters,
hardware timers and serial ports. The PICBASIC Pgdpiler has most of the
libraries and functions. PBP is not quite as caibpgawith the BASIC stamp because it
is an improvised version for the language over@he of these was added in the BASIC
stamp such as IF, THEN, ELSE, ENDIF and GOTO. ®EBfaults to create file to run
PIC clocked at 4MHz. Only minimum parts are regdias 2.22pF capacitor for the
4MHz crystal and 4.7k ohm pull up resistor at th€INR pin and suitable 5V power

supply. [1]



2.2 BLUETOOTH MODULE (SKKCA-11)

KC Wirefree Bluetooth module offer simple yet corapBluetooth platform for
embedded application. Since it comes with surfaoent layout, starter kits have been
developed to ease user to explore the possiblelagpeuent and application. This
document describes the use and starting guide@WKrefree Bluetooth starter kit. KC
Wirefree Bluetooth Starter Kit, SKKCA has been dasd for 5V TTL logic interface,
no extra voltage divider is necessary. With mimminterface, it is ready to connect to
microcontroller for embedded Bluetooth developmeRtirthermore, on board USB to
UART converter offer easy yet reliable communicatio PC for functionality test or
even creating Bluetooth wireless connection. [3 BKKCA-11 module used in this

project is shown in Figure 2.1

Figure 2.1 Bluetooth Module Used

In order to enable Bluetooth wireless link to lstablished, KC_RX pin should
be pull high in normal case. Simple way to do ikiso configure the microcontroller
UART. Most microcontrollers’ UART engine will ensuthe Transmitter is high in idle
case. Once configuration of UART is completed,car start to search the SKKCA and

create SPP connection. The most important cordtgur is UART. UART depend on



timing or the baud rate, therefore the most impurtask is to configure the baud rate of
microcontroller. Only those devices that have $&étial Port Profile) are able to create
Bluetooth wireless connection with SKKCA. The &eérPort Profile defines the

protocols and procedures that shall be used bydgwising Bluetooth for RS232 (or
similar) serial cable emulation. The scenario cedleby this profile deals with legacy
applications using Bluetooth as a cable replacem@mbugh a virtual serial port

abstraction. [4][2]

In order for two Bluetooth devices to communicatéhveach other, they must
share at least one common profile. If | want at®Communicate with my SKKCA-11
Bluetooth module, need to make sure that they bogiport the same profile. SKKCA-
11 supports the Serial Port Profile (SPP) whicbns of the earliest and most widely
supported profiles. The main elements of the Blokt stack are shown in the Figure
2.2 as with a typical diagram of the TCP/IP stdbkre are a number of details that are
can be obtained apparent from the stack. Speltyfithere are a number of profiles that
can be obtained roughly on top of the L2CAP layat provide much of the power and

also the complexity of the Bluetooth protocols.

These profiles are the basic entry into the stackah application. Essentially,
they define the set of services that are availabkbat application. Currently there are
more than 25 different profiles defined or in theogess of being defined by the
Bluetooth SIG. However, the abstraction by a singlofile can provide an application
the use of the profile without such detailed knalgle. There are a number of profiles
that are exposed in very familiar forms. The SKKCA module, for instance,
implements the SPP profile which enables it to apfike a traditional serial port. This
virtually eliminates the need for the user to hapecific Bluetooth knowledge and

allows the PC to be integrated into applicationy egiickly. [7]



Application A Application B
(Serial port ~ = (Serial port
emulation or other emulation or other
API) <} I~ APl
RFCOMM | SDP | < F— = RFCOMM SDP
LMP L2CAP | <&}0—— I LMP L2CAP
Baseband <l — I Baseband
DevA DevB

Figure 2.2 Protocol Models

2.2.1 Link Manager Protocol

The link manager protocol is responsible for linkt-8p between Bluetooth
devices. This includes security aspects like anttbation and encryption by generating,
exchanging and checking of link and encryption kayd the control and negotiation of
baseband packet sizes. Furthermore it controlpdier modes and duty cycles of the

Bluetooth radio device, and the connection stat@sRluetooth unit in a piconet. [8]

2.2.2 Service Discovery Protocol (SDP)

Discovery services are crucial part of the Blugtolmamework. These services

provide the basis for all the usage models. USDB, device information, services and



the characteristics of the services can be quenetafter that, a connection between
two or more Bluetooth devices can be establish&DP is defined in the Service
Discovery Protocol specification. Rather than tteé SDP can establish the services
that are being provided by the SKKCA-11 module.r iRstance the services that being
offered are there Serial Port Services which comoat@ via serial port with the
connected devise. It can send data to any dev&eerial port which is a common

framework used to transfer data in unidirectiorl-

2.3 PIC MICROCONTROLLER

PIC is a family of Harvard architecture microcoifitrs made by Microchip
Technology, derived from the PIC1640 originally dmped by General Instrument's
Microelectronics Division. The name PIC initialigferred to "Programmable Interface
Controller”, but shortly thereafter was renamedogPammable Intelligent Computer".
Basically in the Bluetooth circuit the PIC actsaasintermediate to Bluetooth module
and graphic LCD screen to receive and transmit. d&tata will be stored and decode

before being sent to the graphic LCD screen in viona. [5]

The microcontroller is a system that requires l&gd 5.0 V power source to
work in environment. Rather than the power summayrce, the microcontroller must

also fulfill the following criteria:

. Allow for low power consumption
. Easily integrated with other hardware using a harwWwJART module
. Readily be programmable

The microcontroller chosen for this project is 18F8from Microchip

Technology and the pin diagram is shown in FiguB 2The microcontroller work in
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low supply voltage range from 4.5 V to 5 V and isw& power consumption device with
an operating current of 1.6mA in active mode. Thierocontroller also provides a
hardware UART module interface with the SKKCA-110]

PDIP

1\-/' 47 [J]=— mETIFED
10 []=—= REGFGC

RES

7 [ =—= RE4

15 [ ] =—= REIPGM

MCLRVFr —= [
RADAND - []
RATANT +—[]

RAZIANZVREF- w—e [

e L R =
L1

RANANIVREF+ =-—[]

o 5
RA4TOCK| ——e[] & 35 [] =—= REZ
RASIAN4SS =—=[]7 - 4[] =+—= RB1
SEDRDVANS =—=[] 5 = 23 [ =—= RENINT
REVTWRIANE =—=[] g 89 [ ]e— Voo
REZCSIANT =+—[] 10 ".:_ 31 [] =—— Vaz
Voo — [ 11 e 3 [ =—= RO7TIFSFT
Vazs — [ 12 % 20 [] =—= RDAFSFE
DECHUCLKIN —=[] 13 5 28 [] =—= RDIPSPS
OSCHOLKOUT a—[] 14 —t 37 [ =—= RD4PSP4
RCOTICSOTICK] - [] 15 o 2§ [] =— RCTRADT
RCUTIOSICCP? - [ 18 25 [ =— RCBTHICK
RCICCP w—w[] 17 24 [] =—e RCHEO0O
RCUSCKISCL =—=[] 18 23 [] = RC4SDISDA
ROOPERD =+—[] 10 22 [ =—= RDIPSPI
RO1FSP1 =—=[] 20 21 [] =—= RDZPSF2

Figure 2.3 Pin Diagram

24  GLCD SCREEN

A liquid crystal display (LCD) is a thin, flat dikgy device made up of any number of
color or monochrome pixels arrayed in front of ghti source or reflector. It is often
utilized in battery-powered electronic devices huseait uses very small amounts of
electric power. LCD with a small number of segmestech as those used in digital
watches and pocket calculators, has individualtetat contacts for each segment. An
external dedicated circuit supplies an electricrgbato control each segment. This

display structure is unwieldy for more than a feispthy elements. The LCD that is
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used in this project is a parallel type with only Bput voltage. The suitable Graphic
LCD screen for the PIC and Bluetooth module thatehaeen chosen is shown in Figure
2.4. 6]

Figure 2.4 Graphic LCD screen used

2.4.1 Parallel Interface

The graphic LCD is in parallel mode by pulling ugB?pin. And can select 8 bit
or 4-bit bus interface by function set instructidh control bit. MPU can control (RS,
RW, E, and DBO to DB7) pins to complete the daagmission. In 4-bit transfer mode,
every 8 bits data or instruction is separated Inparts. Higher 4 bitdB7 to DB4) data
will transfer First and placed into data p{Bd87 to DB4). Lower 4 bit§DB3 to
DBO0) data will transfer second and placed into data pipi87 to DB4). (DB3 to DBO)

data pins are not used. [11]



R/W / \—

Upper Low Upper Low Upper Low

DBO-DB7 o @-@@.@@

Instruction Dy RAM

Figure 2.5 Timing Diagram of 4-bit Parallel Bus MoData Trans
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CHAPTER 3

SYSTEM DESIGN

3.1 Basic Board Development

The entire system is separated to two interfad®€ acts as an intermediate in
this system between the SKKCA-11 Bluetooth moduig@ @LCD screen. As shown in
Figure 3.1 the Bluetooth module acts as an inpuhefsystem and the GLCD screen
acts as an output of the overall system. The R@sselata prompted by user via
Bluetooth dongle to the Bluetooth module. The datat received by the Bluetooth
module is transmitted to the PIC. The PIC willeiwe the data serially and transmits it

to the GLCD in parallel mode. This is the basiedtions of the overall system.

SKKCA — 11
LCD
— > |BLUETOOTH|— 16F2§77 . SCéR%El\
| MODULE

Figure 3.1 Hardware configuration of the system



14

3.2 Design Implementation

After basic board has been planned the physicaleiimgntation begins. The
project is being divided into several stages. Athestage the functionality and the
circuit connection being checked thoroughly so thti@re will be no difficulties
experienced later on during software developméitery stage is combined at the end
to make the project function as a one. The stafjieseoproject are briefly described

below:

. Stage 1 — Assemble the microcontroller circuit.
. Stage 2 — Interface the SKKCA-11 Bluetooth ModulthwIC.
. Stage 3 — Interface the GLCD Screen with PIC.
. Stage 4 — Program the PIC and configure the Bldletdlmdule.

3.2.1 Microcontroller Circuit

The main reason microcontroller used in this projecto process the data
provided by the Bluetooth Module. The PIC16F877 used for serial data
communication and the frequency provided to the WARodule must be precise.

Therefore a 20MHz external crystal oscillator isdiso clock the program data.

The microcontroller's hardware UART module is usadserial communication;
therefore there must be some configurations forraoantroller too. The most
important configuration is UART. UART depend omitng or the baud rate, therefore
the most important task is to configure the baud & microcontroller. As required by
the microcontroller the module’s baud rate, nundfestata bits and number of stop bits

are all set using the AT command for the microautdr, it is set to 9600 bps, 8 and 1
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respectively. The data that have being sent usiagJART module is in 8 bit UART

transmit buffer register. Figure 3.2 shows the PBE877 schematic diagram

._
A
i
. :fi‘-..‘...‘ .‘.n‘-a‘.p‘-.‘.. v
[
(3
i

P T e i
=

ey Oy fy o
v b

[

g

sl

FIC 40 PO

Figure 3.2 Schematic Diagram for PIC16F877 microadier

3.2.2 Bluetooth Module Circuit

SKKCA-11 modules can communicate with dongle tagrait and receive data.
The SKKCA has been designed for 5V TTL logic inded with no extra voltage divider
is necessary. As this Bluetooth module is designezhse development with embedded
Bluetooth application there are 5 pins provided $IKKCA-11 for the following

purpose as shown in Figure 3.3.
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Figure 3.3 Schematic diagram of the SKKCA — 11 Bioéh Module

The label ‘5V’ on the module is the power input the SKKCA functions as an
external power source for the SKKCA since the tgpwmoltage for the module is 5V.
On board the 3.3V voltage regulator will regulake tvoltage to 3.3V for the KC
Wirefree Bluetooth Module that is mounted on SKKCAhe power is not necessary if
SKKCA is connected through USB cable. The lab&IDB on the module is the ground

signal to the module.

The label ‘KC_RX’ on the module is KC Wirefree Btaeth UART receive
signal. This is KC Wirefree Bluetooth module’sea@r pin and it should be interfaced
to 5V logic UART. This is an input pin from SKKCA.t should be connected to
microcontroller’s transmitter pin. The label ‘KCXTis the KC Wirefree Bluetooth
UART transmit signal. This is KC Wirefree Bluetbamnodule’s transmitter pin and it
should be interfaced to 5V logic UART. This is@utput pin from SKKCA. It should
be connected to microcontroller’s receiver pin. Taleel RESET is the KC Wirefree
Bluetooth RESET pin. It should be connected to ahpbutton to ground, or NPN

transistor.
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3.2.3 Graphic LCD Circuit
Graphic LCD is connected to PIC in order to digpllae data that have been
transmitted via Bluetooth. Data is being sent fribia PIC in parallel to the Graphic

LCD screen. The display of the Graphic LCD is colleéd by the PIC. Table 3.1 shows
the pin description for the interface between GiapD and the PIC 16F877.

Table 3.1: Graphic LCD pin assignment

Pin No | Symbol Level Description
1 VSS oV Ground
2 VDD 5V Supply Voltage for Logic
3 VO - Input Voltage for LCD
4 RS H/L | H: Data Signal, L: Instruction Signgl
5 R/W H/L | H: Read Mode, L: Write Mode
6 E H/L | H: Output Data, L: Latches Data
7 DBO H/L | DataBitO
8 DB1 H/L | Data Bit 1
9 DB2 H/L | Data Bit 2
10 DB3 H/L | Data Bit 3
11 DB4 H/L | Data Bit 4
12 DB5 H/L | DataBit5
13 DB6 H/L | Data Bit 6
14 DB7 H/L | Data Bit7
15 PSB H/L | H: Parallel, L: Serial
16 NC - Connect Nothing
17 RSTB L Reset Signal
18 NC - Connect Nothing
19 K ov Backlight Cathode
20 A 5V Backlight Anode
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The Graphic LCD supports two kind of bus interfadé is the 4 bit and 8 bit
parallel interface. Since 4 bit interface haverbeéecided to use, therefore the pin
number 7, 8, 9, and 10 is not used because datdyisent using the upper 4 bit. Figure
3.4 is the pin connection for the Graphic LCD witle PIC 16F877.

I
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Figure 3.4 Schematic diagram of the Graphic LCOhBF877

3.2.4 PIC Programmer UICOOA Circuit

UICOOA offers low cost yet reliable and user frigndIC USB programmer
solutions for developer, hobbyist and studentsis ttesigned to program popular Flash
PIC MCU which includes PIC12F, PIC16F and PIC18mifa It can also program
16bit PIC MCU. On board ICSB (In Circuit Serial Programming) connector offers

flexible method to load program. This programmegorts on board programming and
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there is no necessity of plug in and plug out & BIC each time. It allows user to
program and debug the source code while the PIGnighe development board.
UICOO0A is designed to be plug and play with USB reection. This programmer
obtained it power directly from USB connection;réfere no external power supply is
required. The UICOOA is designed to be used asrtalple programmer therefore it is
designed on and PCB (Printed Circuit Board) witHfeszte mounted component which is

in small size of 5cm x 2.5cm as shown in Figure 3.5

Figure 3.5 UICOOA Board Layouts

UICOOA is compatible with PICkit 2 programmer sodine. The PIC model that
is supported to be programmed using the UICO0A &ppendix B. The label above has
its own function. Mini USB port at “A” is for USBonnection to PC desktop or laptop.
Switch at “B” is a push button which is used tdiate the write device function when
the write button on the PICkit 2 is checked. Gre&M at “C” is used to indicate the
main power supply of UICOOA. It should turn ON endSB connection from UICO0A
to computer or laptop is ready. Red LED at “D’used to indicate busy function such
as UICOOA is in program mode or is alerting thdt@action is in progress. IDC box
header at “E” is for programming cable. One engrofgramming cable is connected to
this header, while the other end is connected ¢odivelopment board as shown in
Figure 3.6.
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Figure 3.6 Schematic Diagram of UICOO0A with PIC

During programming mode, VPP voltage will be raisedabout 13.25V. It is
recommended to isolate the supervisory circuini&ifaces with MCLR pin by using
Schottky-type diode or high switching diode (1N4L48prevent VPP voltage slew rate
from slow down and exceeds the rise time in th@@umming specification. That is the
main reason the diode is connection to MCLR pithatPIC as shown in the diagram
above. The minimum connections from UICOOA to ¢&trgoard or PIC are four. These
include Vpp, PGD, PGC and Ground. The schematigrdia above explains all the
connection need to be made to the PIC.
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The hardware construction of this project can hedéd into 3 main processes

that are:

i.  Printed Circuit Board (PCB) Layout
ii. PCB Layout Exposure
iii.  PCB Etching & Drilling

3.3.1 Printed Circuit Board (PCB) Layout

The PCB layout for this project is done using OrC/Release 9.1 software.

OrCAD software consists of a few subprograms. 3Jigprograms which will be used
are OrCAD Capture CIS and OrCAD Layout which iscugar schematic drawing and

PCB layout respectively.
respectively of the subprograms used in this P@Bua

OrCAD Capture - [Session Log] |[=1><
D File View Edit Options Window Help — | &
o|=a| | & (=e| o = S =
...... I T Ce .
|
< | E3)
Ready Session Log

Figure 3.7

OrCAD Capture CIS Log Window

Figure 3.7 and Figure 8t®ws the two main menus
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File Wiew Tools Help

For Help, press F1 ‘él

Figure 3.8 OrCAD Layout Window

First of all schematic diagram need to be drawn. draw a schematic diagram
new project need to be created and schematic paiggppear. The toolbar on the right
is the toolbar for creating schematics. The mostiusolbar are the select, place part,
place wire, place junction, place power, place gtband place no connect as can be

seen in Figure 3.9. Figure 3.10 shows the fulesddttic of the project.



23

F&J OrCAD Capture - [/ - (SCHEMATICT : PAGE1)] M=%
E File Edit View Place Macro PSpice Accessories Options  Window Help -8 x
Des(@] 8] & [E| ] =[] [weavens ] GBS o]y [m|5E (=] 15 ] 2

el (3] £lalw v 1))

H jl?

ag=

|=

HNi

1

Jasl

il

3]

ap

—

3

~.

¥

|

I

el

‘ i

[nitems selected ~ [Scale=100% X=5.70 ¥=1.20 /,;;

Figure 3.9 OrCAD Capture Schematic Page
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Figure 3.10  Full schematic

Next a netlist is needed so that the schematiddcba imported to OrCAD
Layout. To do so there is “Tools” in the menu bae need to click it and click the
create netlist option. This will create an outpatthe same name but different type of

file. Figure 3.11 is the create netlist windowtthal appear once the option is clicked.

Create Netlist -ﬁ

EDIF 200 | PSpice | SPICE | VHDL | Veriog  Layeut |INF | Other |

PCB Footprint
Combined property string:

|{PCB Foctprint}

Options
[ Run ECO to Layout

(% User Properties are in inches
" User Properties ars in milimsters

Metlist File:

MMDS_BLUETOOTH_DOMNGLE.MML Browse...

oK | Cancel | Help |

Figure 3.11  Create Netlist Window
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In the ‘OrCAD Layout window’ click ‘New’ and a ‘Lad Template’ windows
will appear. There will be various file on thatndow but the file DEFAULT.TCH must

be choose and then click open as shown in Figdiz 3.

Load Template File
Lookin: | (=) DATA x| =&k E-
| peFatLT.TeH [ coTrL =|om_cp1zs.TPL [ ECeUX 100, TPL M|
\_-3 |l 1eET_any.Ten [ cErRaMIc TOH DM_CP144TPL  [Ef|EceUxis0. TrL [ aum
My Recert || 28T smT.TCH (B D.TRL [=om_cpaso. TP [ Ecsuxzao, TRl [ Moy
D°°””Jer¢5 | 2eeT_THR.TCH  [EDC.TRL [=om_crano. Pl [l Ecsuxzso.TRL [ MET
B = 3eeT_any.Ten [EoEFauiT.TeH oM _LP1zs, TR ECALX340, TPL PAD
. = 38 re [Eflomesavns. el [Elom_tPi3s el [E]Ecsuxson. TRl [ElPcy
Desidop ) sy 1mL DMsB3VST.TRL  [H|oM_Lr144TrL  [HEcouxioo el [HPcy
([ aHc.TRL = omseavay. e [HoM_Lriso. e [E|Ecauxiso TRl [ oA
____/" :__-;_o?lml.TPL = omsgsyns. Tl E=oM_Lp2oo, TRl [EllEcouxzzo TRl [Hjpcn
e | = v TRL [EomessvsT. L [Elecsuxion TRl [HEcouxaso Tl [Hrro
CEHMENS ) ave TR [Blomsesvsy. el [Elecsuxisn el [E|Ecowxzgo el [Esos
=R = omsexvis TPL [ Ecauxzzo.TeL [l ECoux400.TRL [ S0
ﬁﬁj =l sc.TPL = omesnvsT.TRL B EC3UXzB0. TRL HYBRID.TCH oS
My Comput = cTe (= omsxvsy. T [ Ecauxa40.TeL [ sATRL =] s0m
puter |= [— - ==
(& capsTar.TcH  [Hlom_ceizs. el [EEcauxson TRl [E]juMpssasTeH [ sos
(j =1, | Y]
My Network File name: J_DEFA.LILT _'j Open
Places
Files of type: ]Ternplate (“tpl;™ich) _vJ Canicel
Figure 3.12 Load Template File Window

Once open is clicked the Load Template Source Wingavill be displayed.
Locate the netlist file that has been generatedrbeih the OrCAD Capture. In this
project the file is saved as ‘MMDS_Bluetooth_Dongl&herefore these file need to be
searched. Once the file has been generated nstisa file. After the file is saved the
‘Automatic ECO Utility’ and the ‘Link Footprint T&@omponent’ will be displayed. The
‘Automatic ECO Utility’ will automatically examinéhe netlist that have been imported
to create footprint for the component. If the foott could not be found then user must
create the footprint of the component manually.c&all footprints for the component is
done then the Layout window will appear as in Feg8rl3 which has manually arrange
and ‘Autoroute’ at the ‘Auto’ option at the menurligy user. The final routing of the

board is as shown in Figure 3.14.



Figure 3.13

Layout Window

Figure 3.14

Final Routing
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3.3.2 PCB Layout Exposure

In the process of exposure only the bottom layexdn® be printed on the
transparency. Since the board in this project dua layer therefore we need to print
the bottom layer in one transparency and the tgprlan another transparency. The
transparency should be printed as black as possibléhat light could not be seen
passing through the printed layer. On the copmard we need to laminate a film
which in a form of plastic. Then place the printeahsparency on the laminated film
surface and capture the layout on the film using lig\it rig which functions as a
Photostat machine. Once both sides is capture t@ghlayout of the project design
insert the board into the development machine wlteeefilm will be removed at

unnecessary part of the layout as shown in Figurg. 3

Figure 3.15  After the board is out of the developtmeachine
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3.3.3 PCB Etching and Drilling

Etching is a process where the excess copper isviennto leave the track or
traces using acid based solution. In this matteretis a machine for etching process.
We just need to insert the board into the machimiethe excess copper will be removed
using Ferric Chloride (FC). The excess coppemiy cemoved at the area where the
film is removed. The area with the film attachedtt the copper will remain. Finally

the board can be drilled and the components caoldered to the board.

3.4 Programming the Microcontroller

The PIC 16F877 is programmed in PBasic languageherel are various
languages can be used to program the microconmtrlieh as assemble language, low
level language, C language and High-Tech C.

PBasic is a high level language which consista eéries of instructions in the
form of mnemonics. PBasic is one of the oldest and of the easiest programming
languages to learn. PBasic languages have beesloged by the microEngineering
Labs Inc. This PBasic language provides low leogless to memory, provide language
constructs that map efficiently to machine instiuttand require minimal usage of
memory. The language has become available onyawide range of platforms, from
embedded microcontrollers to supercomputers.
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Before the program is downloaded into the microadier, it must be compiled

into machine code. It is the only language thatierocontroller can read and execute.

In this system data and instruction is being exextas programmed.

PICkit 2 programmer software is used to transfer program into the PIC

16F877 in this project. A compiler is a set of gnam that translates text written in a

computer language to another computer language [12PICkit 2 only Hex file can be

loaded in order to program the PIC. The origimaduage is written on a MicroCode

Studio as shown in Figure 3.16 and once the writtegram is compiled the Hex file

automatically generated.

| 4% MicroCade Studic - PICBASKC PRO [Untitled. bas)
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MicroCode Studio screen form

The software needs to be configured for the typeawhpiler, and the type of

programmer we are using. When the software isifiiked, it searches for the PBasic

compiler on the hard disk and the compiler pateisautomatically once the compiler is
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found. We can now write our program and when fiads compile the program and Hex
file is generated in the folder of the program thas$ been saved.

3.4.2 Load Hex Files into PIC 16F877

Once the PBasic file has been compiled, Hex filgaserated and the file is
loaded into the PICKit 2 programmer which is ateatlto the USB port of the computer.
To download the Hex file first of all the PICkit @ogrammer software need to be
opened. If the device is successfully detected,niodel name will appear at Device
Configuration area as in Figure 3.17. Once the ehodme appear Hex file can be

loaded by clicking File at menu bar and click intgdex file as shown in Figure 3.18.

" PICkit 2 Programmer
File  DesiceFamily  Progranmer  Tools  Help

Midiange Configuraticn
[ievice; PICTBFETRA, Corfiguratiore — 2F02
ger 1D FF FF FF FF

Checksum:  BFE4

Figure 3.17  PIC successfully detected box
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F‘ﬂe DeviceFamly  Programmer  Tools  Help
Midrange Configuration

Device: FIC1EFET7A

Configuration:  2FCF

UserlDs:  FFFFFFFF Import Hex File
Checksum:  OFCF o T
S Lookin: |12 Program ¥ @ ? s -
[PICKit 2 found and connected. i Rx.hex
FIC Device Found. L g} [ e
i My Fecent
Documents

EIESIE s

Program Memory

[4 Ensbled |Hes Oy v| So

Desktop

o000 3FFF 3FFF 3 ;

oo0g  3FFF 3FFF 3 _,,)

o010 3FFF 3FFF 34 MuDocuments

00l&  3FFF 3FFF 3

0020 3FFF 3FFF 3

0028 3FFF 3FFF 3

D030 SFFF  SFFF 3§ My Compiter

o03s  3FFF 3FFF 3

oo4n  3FFF 3FFF 3 - ;

0045 3FFF 3FFF 3 U; File narne: ! v L0 ]
0050 3FFF 3FFF 2 My Network | Files of bype: |HE><fiIes vl | famcd |

0058 3FFF 3FFF

EEPROM Data
— Auto !mport Hex
Enabled !Hex Onlp %) +wiiite Device
40 FF FF FF FF FF FF ¥F FF FF FF FF FF FF FF FF FF A Read Device +

10 FF FF FF FF FF FT FF FF FF FF FF FF FF FF FF FF - Expot Hex File

20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF e
a0 FF FF ¥ FF FF Fr FF rF bR 6F pE b eF pF e rF v | | PICKIt 2

:

Figure 3.18 Import Hex file display

After Hex file has been successfully imported, ttaeget device can be
programmed by clicking on Write. The PIC will beaged and programmed with the
new Hex code imported. The operation status wipldy on the status bar and the

status bar will turn to green if writing is sucdegss shown in Figure 3.19.
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Figure 3.19

Status bar display when the prograrnessfully loaded
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3.5 Configuring the SKKCA — 11 Bluetooth Module

The SKKCA - 11 Bluetooth module need to be confguto make the device
compatible with the system that have been desigiabt of the configuration has been
installed in the device itself as default by thenofacturer. However there are some
parameters need to be modified on the firmwarehtimge the default parameters of the

device to suit the project. AT command is usedawafigure the Bluetooth module.

3.4.1 Writing the AT Command for SKKCA-11 Bluetooth Module

There are two parameters that can be changed ir5@@KA-11 Bluetooth
Module. The two main parameters are the baudamadethe device’s local name. The
local name is the default name that appears odekize discovery when the existence
of the device is searched. By default the bauslisal 15,200 bps and the device’s name
is “KCWirefreeDevice”. In this project only the @ rate has been configured to 9600

bps and the device’s name is left as default.

In this project PIC is not able to send and nexeinless the baud rate of the
Bluetooth Module is configured to 9600 bps. Tlsathie maximum rate of transferring
data speed by PIC. Both the PIC and Bluetooth Modan only communicate if the
baud rate is same. The baud rate can only chamgjed the HyperTerminal. To solve
this, the HyperTerminal text script for AT type comands is written in Microsoft
Notepad software and is sent to the Bluetooth neodlid “Send Text File” function in

HyperTerminal.

Changing the device’s baud rate to 9600 bps redhis AT command is written
in the Microsoft Notepad: AT+ZV ChangeDefaultBalg&DO.
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Changing the device’s local name, this AT commindgritten in the Microsoft
Notepad: AT+ZV DefaultLocalName UMP.

Both commands are written separately but in thigeet the device’s local name
was not being changed. Figure 3.20 shows the BlidtdNotepad window for changing

the default baud rate.

I® New_Baud_Rate - Notepad
File Edit Format View Help

AT+zVv ChangebefaultBaud 9600

Figure 3.20 AT command for changing baud rate

Once the changes have accepted, the response ldypeeTerminal is: AT-ZV

Baud rate Changed as shown in Figure 3.21.

“& Hluetonth Canfiguratinn - Hyper Terminn
Filk Edit Yew Cal Tronser Help

= 5 03

AT-2Y —CommandMode—
AT-ZV BDAddress BOR&IEITADEF
AT-Z2Y Baudrate Changed

Corneched 0:00:32 Auba detact Auto dabe

Figure 3.21 Baud rate successfully changed
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3.4.2 HyperTerminal

Windows operating system provides a tool for comication purpose with
external device through serial port which is reépgd as HyperTerminal. It is a very
basic application that windows offer because tmetionality of this program just allow
user to establish the connection and receive eiéxtror binary. To make the statement
clear it is just because HyperTerminal is limitedallowing the user to control the
communication channel once establish. It doesafiotv user to stop or pause the
established connection without terminating the eation. In addition, it provides
limited tools in allowing user to communicate froine host PC to the target device. The
defect of this HyperTerminal could be discoveredawse user need create a separate
text file with command and then the file need toebveked within the HyperTerminal
before the channel has been created. It is impes®binterrupt while the connection

between HyperTerminal and the target device iséshed.



CHAPTER 4

RESULT AND DISCUSSION

41 Introduction

The overall result of the research that has bewsre dvill be explained in this
chapter. The discussion is more on the performdsteeen the Bluetooth Module
SKKCA-11 and the Bluetooth dongle that have beeadas transmitter and receiver.

4.2 Establishing Communication between Bluetooth Mdule and Dongle

In order to communicate with each other betweenSIKEKCA and the dongle,
communications need to be established. To estabiis communication, the dongle
need to enquiry and discover the existence of #ighboring devices. Moreover it
needs to collect information about the level oftestthat the neighboring device is
affordable to establish frequency hoping connectigin those neighbors. Hence the
information that has been gathered during the epgubcess establishes bi-directional
data sending ability.

When the Bluetooth module has been powered upntitie range of the dongle,

conversation is evoked between the SKKCA and don@llece the communication takes
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place in the network Bluetooth system create agpaisarea network (PAN) also known

as piconet.

The BlueSoleil Bluetooth application software ayasoftware that come with
user’s Bluetooth dongle is used as the Human Dewitsrface (HDI). This project
uses BlueSoleil software. The HDI is used to eshldionnection between the SKKCA
and the dongle. Once the BlueSoleil is launchedftilowing appears as shown in
Figure 4.1 and Figure 4.2 shows the Bluetooth dotigit is used in this project.

% IVT Corporation BlueSoleil - Main Window - Evaluation (SMB data only) [ZHE]@
File View My Blustooth My Services® Tools Help

GeCRERERIPWEN

|Bluetooth Human Interface Device Service [Searching for devices... [panTP; 192.188.50.1 4

Figure 4.1 Human Device Interface (HDI) softwaredaow
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Figure 4.2 Bluetooth Dongle used in the project

The button “F5” on the keyboard should be pressextder to start searching for
Bluetooth device nearby. The software could de®#tKCA if it is working properly
within 100 meter radius. Once detected, the nafriheo SKKCA it will appear as a

Bluetooth node in BlueSoleil window as “KCWirefreedce” shown in Figure 4.3.

'8 VT Corporation BlueSoleil - Main Window mEx)

File ‘iew My Bluetooth My Services Tools  Help

ST aEERRES TP

EIuetoGth-Basic Imaging Service I !_Searchin_g for devices. ., |PAN P 0000 4

Figure 4.3 Existence of SKKCA display window
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There will be a question mark at the “KCWirefregize” icon which indicates
that the service discovery has not being searcle¢d When we double click on the
SKKCA Bluetooth icon show on the circle, BlueSoleill start inquiring for available
service or profile offered by SKKCA. After some #naround 1 to 3 seconds Bluetooth
Serial Port Service should be highlighted as shiowfigure 4.4.

% IVT Corporation BlueSoleil - Main Window - Evaluation (SMB data only) (=1(E3]
File WView MyBluetooth My Services Tools Help

hn—%@a!%\ﬂ@ﬁ?@iﬂ

Bluetooth Serial Port Service I

Blustooth Serial Port Service Service Discovery finished, PaNTP: 192.188.50.1

Figure 4.4 Service Discovery

Double click on Bluetooth Serial Port Service. u&boleil will try to create
Bluetooth Wireless link with SKKCA and offer seripbrt service. If everything is
working perfectly, a window will pop up showing tigue box of the virtual COM port
which is connected to computer. In this case, M8Mas been created as shown in
Figure 4.5. Figure 4.6 shows the BlueSoleil windowhen user establishes the
Bluetooth link between the SKKCA and the dongle.



Automatic: connection established. Do you want to
connect to this device automatically when Windows
applications open the seral port?

Senal Port: coma
Remote Device:  KCWirsfree Davice
¥ Aways show this dislog.

|Blustonth Serial Port Service

 IPlesse wait, [PANIP: 192,168.50.1

Figure 4.5 Virtual COM port dialogue box

| £3 VT Corporation BlueSoleil - Main Window =JoEd
File W¥iew My EBlustooth My Services Tools Help

ST REREZ O

Ready ;r(fbnnecta ;T’EI-\-I IP: 0000 )

Figure 4.6 Connection between SKKCA and dongledpestablished
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4.3 Bidirectional Data Sending Using SKKCA

When the connection between SKKCA and dongle ingbestablished they can
communicate with each other bidirectional. To semdl receive data CommApp
software windows application is used. The CommaApfiware windows application is

as in Figure 4.7.

Eif CommApp Q@
Mame Baud Fate Buyte Size Farity Stop:Bits
coMi ~| j@E00 | B | na = -] Conhect

Received Data

E wit

[rata to Trazmit

Tranzmit

Figure 4.7 CommApp software windows

As shown in Figure 4.4 the COM port will be seéetton its own by the
BlueSoleil software. In order to connect the SKKG@GAd the dongle using the
CommApp we just need to select the name of the a®iin Figure 4.6 and click the
connect button at the application itself. At titbey computer that is attached to the
SKKCA we just need to check the USB Serial Port ties been assigned automatically
at the Device Manager as shown in Figure 4.8 wperé 4 has been assigned in this

case.
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2 Device ﬁana.ger g

Fle Action View Help I

ts AES DA xNE |

# .2h DVDJCOROM drives
+ 14 Human Interface Devices
% 3 IE ATAJATAPT controllrs
1§ IEEE 1304 us host controllers
+ & Keyboards
¥ ") Mice and other painting devices
i L Modems
k @ Menitars
- Bl Network adapters
HB 13 Net Adapter
-8 Intel(R) PROMireless 220085 Network Cannection
i : -8 Realtel: ATLA139/810x Family Fast Ethernet NIC
% [ POMCIA adapters
+ 3 PCMCIA and Flash memory devices
= pots (CoM&LPT)
o Pt
+  Processors
+ !, Secure Digital host controlers
+ ), Sound, video and game controllers

# i System devices |
#| G Universal Serial Bus contralers )

Figure 4.8 USB Serial Port assignments

Once the USB Serial Port assignments has beenveisd just click open the
CommApp software window. For SKKCA just select tteame of the port as “COM4”
and for the dongle just selects “COM7”. This ie tommon ports that enable both the
SKKCA and the dongle to communicate with each othehis particular project. Once
the port name has been selected just click theemdriyutton. Once its connected data
can be send from both end as we want it to be pygythe information and click the



transmit button.
received by SKKCA and the dongle.
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Figure 4.9 and Figure 4.10 shtiwes data that have been sent and

Feceived Data

r—
## CommApp
M ame Baud Rate Bute Size Farity Stop Bits
IEDM4 ;j IEIEEIEI ;j IB ;j Inu:u ;j I‘I ;j Dizconnect I

[1ata ta Trazmit

Exit

beeting Zpm at Meeting raom 4

Tranzmit

Figure 4.9 Data that have been typed to transmit
ﬁ&ﬂmm.&pp
M ame Baud Rate Buyte Size Farity Stop Bitz
II:EIM? _:_j IEIEEIEI _:_j IB _:_j Inu:u _:_j I‘I _:_j Disconnect I

Received Data

bMeeting 2pm at Meeting room 4

[rata ta Trazmit

E it |

Tranzmit

Figure 4.10

Data received once had been transmitted
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4.3.1 Connection Limitation

There can only be one master module be connectiébdtia@ slave module that
can be established at the same time. To makenjplei, if there is another personal
computer that has a Bluetooth connection locatélinvihe range of the slave module,
the computer cannot establish a connection withsthee module if the first computer
has already been connected to it. This is to ato&d conflict between users when
controlling the device at the slave mode. In thisject SKKCA is known as slave
module and the dongle is known as the master modiileerefore, no other master
module can establish connection with the SKKCAaifigection as being established by
the SKKCA with other master module rather thandbagle that is being used in this

project.

4.4  Performance of the System

When testing is done to test the performance oBSHKKCA, it was clear that the
objective of this project is accomplished withire thcope. But the graphic LCD screen
fail to display the data that is being transmitteal Bluetooth, however the CommApp
software acts as an alternative for the graphic ISCi2en in this project. Figure 4.11 is
the top view and Figure 4.12 is the bottom viewtle# completed hardware for the

project.



Figure 4.11

Figure 4.12

Top view of the completed hardware

Bottom view of the completed hardware
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4.4.1 Device Response Time

The time taken for the slave module to executectmrol instruction prompt by
the user is within a blink of an eye, which is I&lsan 0.1 second. The device status is
displayed in the CommApp windows immediately aftee instruction is executed,
which is also about 01 second. The fast respdnse rhake the system reliable to the
users.



CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

51 Conclusion

This project was success in transmitting and vecgi data between the
Bluetooth module and the dongle. Half of the prbjequirement has been successfully
fulfilled. Initial theoretical research shows tltietooth technology can be used to for
implementation on message sending platform. Thedweare of the project has been
successfully integrated between PIC, Bluetooth Me®dand the Graphic LCD screen

although many problems have to be faced at thg stage of the project.

The software was also completed to program the IGrder to create
communication between the Bluetooth Module and dbegle. Finally the message
sending could not be displayed on the LCD screealse there were difficulties in the
LCD programming. That was the crucial stage is finoject, that failed this project to
work hundred percent. Anyhow an alternative haanbgsed in this project to display
the data that have been sent between the BluelMotlule and the dongle. Moreover
the messages that have been sent are in bidirattiorhe alternative source that has

been used is the CommApp windows that help to tnétrend receive data.
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52 Recommendation

There are still rooms for improvement in this pobje the entire system design.
Some of the possible enhancements are discussdsitopic. Improvise the system
will give more reliability to the user and add soméra credits to the system’s market

value.

5.2.1 Using the Actual KC-11 Bluetooth Module

The control mechanism for the actual Bluetooth ni@dsimore easier compared
to the SKKCA-11. SKKCA-11 is a Bluetooth Module &k the KC-11 module is
mounted on it. Therefore all the information oe KC-11 datasheet differs from the
SKKCA-11. Some important information is not statedthe SKKCA 11 datasheet and

being discovered late in this project.

5.2.2 Graphic User Interface (GUI)

Using the CommApp to communicate is not an appatpiplatform for user to
control the system. A GUI is more reliable andgkstem could be user friendly since it
offer more interactive environmental for user todewrstand because users are from

various background and knowledge.

In the GUI there must be an interface with the UfBts. Avoid users to select
the name of USB ports and set it as default. Jdiesite message box to receive and
transmit data in a separate area and just placBEIND” button below the transmit

message box. For the user to ensure the messagdéan sent or not just crate, it may
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include a connection status and device status ifplaying a status of what the slave

module was doing.

5.2.3 Timer Control

Since this project is suggested to be used istied| organization or office. The
timer control is advisable to be included in thejgct. Timer control allows user to set
the duration for the system of this project to run.an office there are lots of work to
do, therefore once user set the duration they inguessity for the user to turn off the
system. Once the time expires, the system wiklgtematically switched off; the same

situation applies to turn on the system.

5.3 Costing

In this project the costing was taken into consitlen. The system was planned
to be built in low cost therefore extra initiatilas been taken to purchase the electronic
component to assemble the system. Table 5.1 shols af components and the

guantity required to complete the project.
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Table 5.1: List of Component and cost involved

No Components Specification Cost/Uni Quantity cos
(MYR) (MYR)
1 | PIC 16F87 Microcontrollel 30.0¢ 1 30.0¢
2 | SKKCA-11 Bluetooth Modul 300.0( 1 300.0(
3 | TG12864t Graphic LCD scree 110.0( 1 110.0¢
4 | UICOOA USB ICSP PIC programir 50.0( 1 50.0(
5 | LM780% 5V Voltage Regulatc 1.0C 1 1.0C
6 | Capacito 1uF Capacitc 0.2C 2 0.4C
7 | Resisto 10k ohn 0.1c 1 0.1c
8 | Redstor 20K ohnr 0.1c 1 0.1c
9 | Resisto 1K ohmr 0.1c 1 0.1¢
10 | Potentiomete 4.7K ohn 1.0C 1 1.0C
11 | 1N414¢ Schottky Type Diod 0.2C 1 0.2C
12 | Crystal 20MHz 0.3C 1 0.3C
13 | IC Socke 40 pins IC Sock 4.0C 1 4.0C
14 | Header Pir Straight Pin Header (M¢) 1.2C 7 8.4(
15 | Box Heade IDC type (Female 3.0C 1 3.0C
16 | DB9 Connectc | Female Solder Ty 3.0C 1 3.0C
17 | PCB boar Measured 12cm x 20c 10.00 1 10.00
18 | Heat Sinl Aluminum type 2.0C 1 2.0C
19 | PCB Stan 2.5cm Lengt 0.5C 6 3.0C
TOTAL (MYR) 526.5(

54 Commercialization

Bluetooth technology has created a blast in theketalately. Bluetooth is
getting more popular due to many benefits that lbangained from it. There are
currently many devices uses Bluetooth technologshsas mobile phones, laptops,
headphone, and many more. Bluetooth make humare#sier to exchange data and

pass information.
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The Bluetooth Message LCD display is project theg been created to act as a
shout out box in a small organization. When thigjgrt is mature, it has significant
impact on many people’s life. In the world todagmntechnologies are merely a threat
and feels that it would harm them in future. BustBluetooth Message LCD display is
a just an information conveyor. It can be applieadt any organization within limited
range only. This would be a different approachabee costumer has the choice of

weather or not to buy the product to make life $enp conveying messages wireless.

Thus it is essential to further develop this peojas it has a value in the market
but in a cable form. Wireless using Bluetooth wiilld the right approach to the market
and established through different devices in theketa The Bluetooth Message LCD
display will be a starting point of good businegpartunity and could be spread to the

entire world.
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4. BOARD LAYOUT

t-hrJC
)"r-u-*f' .

Label Function
A KC Wirefree Bluetooth module
B 5 ways header pin for external power and interface to microcontroller
C USB B type socket
D On board 3.3V power indicator LED. It is green color
E Two LED indicator for USB’s transmitter and receiver status
F On board reset button for KC Wirefree Bluetooth module

A — Either KC21 or KC11 will be mounted. This is KC Wirefree Bluetooth module

B — 5 ways header pin for external power supply and interface to microcontroller. If this kit is
connected to microcontroller board, it should be powered with 5V. Please refer to hardware
installation for detail connection.

C - USB B type socket. If connection to PC or laptop is required, please connect one end of
USB cable (B type) to this socket, while the other end to PC or laptop.

D - 3.3V power indicator. This small green LED indicates the status of 3.3V output from on
board regulator. It should be ON if either external 5V power or USB connection is connected
to SKKCA.

E — These are a pair of small LED, red and yellow in color. These LEDs are connected to on
board USB to UART converter. It indicates the receiver and transmitter activity. It will only
work if SKKCA is connected to PC or laptop through USB cable. Red LED indicate USB’s
transmitter send data, while yellow LED indicate USB’s receiver receive data.

F — Reset button for KC Wirefree Bluetooth module. Pressing this button will reset on board
KC Wirefree Bluetooth module.



5. PRODUCT SPECIFICATION

SKKCA is designed to ease development of embedded Bluetooth application. The

specifications are as listed below:

Label Definition Function
External power source for SKKCA, the typical voltage is 5V.
5\ Power Input for On board 3.3V voltage regulator will regulate the voltage to
SKKCA 3.3V for KC Wirefree Bluetooth module. The power is not
necessary if SKKCA is connected through USB cable.
GND | Ground or negative | Ground of power and signal
. This is KC Wirefree Bluetooth module’s receiver pin, it
KC Wirefree . . - .
should be interfaced to 5V logic UART, no divider is
KC_RX | Bluetooth UART - . .
- o necessary. This is an input pin to SKKCA. It should be
Receive signal . ; ) ;
connected to microcontroller’s transmitter pin
KC Wirefree This is KC Wirefree Bluetooth module’s transmitter pin; it
KC TX | Bluetooth UART should be interfaced to 5V logic UART. This is an output pin
- - from SKKCA. It should be connected to microcontroller’s
Transmit signal . .
receiver pin
RESET KC Wirefree Reset pin of KC Wirefree Bluetooth module. It should be

Bluetooth Reset pin

connected to a push button to gnd, or NPN transistor.

Absolute Maximum Rating

Symbol Parameter Min Max Unit
5V Power source for SKKCA 5.0 5.5 \Y
GND Operating voltage 0 0 \Y
KC_RX | Receiver pin of KC Wirefree Bluetooth module 4.5 55 \
KC_TX | Transmitter pin of KC Wirefree Bluetooth module - - \
RESET | Reset pin of KC Wirefree Bluetooth module 0 3.3 \

SKKCA can only be powered by either USB or external power (5V).

SKKCA have eliminated the hardware flow control of KC Wirefree Bluetooth
module, thus if hardware flow control is required in development or application, it is advise
the get the original Bluetooth module.

NOTE: DO NOT connect USB to SKKCA if it is connected to microcontroller. SKKCA
can only be connected either USB or microcontroller.
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7.2.1 Using UIC00A with application circuit (development board)

UICO00A can program PIC microcontroller installed in the application circuit using In-Circuit
Serial Programming (ICSP). In-Circuit Serial Programming requires five signals:

Vpp — Programming voltage. When applied, the device goes into programming mode.

ICSPCLK/PGC/RB6 — Programming clock; a unidirectional synchronous serial clock
line from the programmer to the target.
ICSPDAT/PGD/RB7 — Programming data; a bidirectional synchronous serial data

line.

Vop (5V) — Power supply positive voltage, it can be either from programmer or
application circuit. This is optional to target PIC. If target PIC is powered externally
(recommended) this pin should NOT be connected to target PIC.

Vss (Gnd) — Power supply ground reference.

However, the application circuit must be designed to allow all programming signals (Vpp,
ICSPCLK/PGC/RB6 and ICSPDAT/PGD/RBT7) to connect to the PIC microcontroller device
without distorting the programming signals. Figure below shows a typical circuit as a starting
point when designing an application circuit for the ICSP. Those unconnected pins (1, 2, 9 &
10) of Box header should be leaved unconnected on application circuit.

T0E™ o
E:

Tsolation Cirouitry:
Schottky-type Diode

or High Switching
Dicde (1194145

L

0. luF* ==

»

51
Reset butto

* Typical Values

DEVELOPMENT BOARD
UICO0A
TO_ Apphcanon b Pragramming Cannector
Circuit " IDC Bz Header = IDC Bbx Header =
— 1 3 — 1 oz
i 4 Top] 3 4
| 2 5 6 26261 IR
i MCLRpp RETPGD [ 7\ % FGDY 7 3
2| RAI/AND RBEPGC (- 5\ — — 3 10— |
| AL FBs 5 57 v
T RAVANIVref /CVref REA
> RAVANIVrefr RE3PGM (2
£ RA4TOCKICIOUT REI -
T RAS/ANA/SS/CIOUT RBl 2
S s REO/INT (2L T
=—{ OSCI/CLEIN v 0 :
- oscacLxout vss (2 Optional to connect
RCO/TI0SO/TICKI RCTRXDT |
2 RCI/TIOSICCP2 RCHIXICK (H— == 5V from UICO0A
2 RC2CCPI RCS/SD0 (18 =
RCHSCK/SCL RC4/SDI/SDA
Target Microcontroller Device

Note: PIC microcontroller in the figure above is for reference purpose only. Refer to
chapter 3 for supported PIC models.
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Please be aware of:

e During programming mode, Vpp voltage will be raised to about 13.25V. It is
recommended to isolate the supervisory circuit if interfaces with MCLR pin by using
Schottky-type diode or high switching diode (1N4148) to prevent Vpp voltage slew
rate from slow down and exceeds the rise time in the programming specification
(typically 1ps). There should not be capacitive component (capacitor) connected to
MCLR directly.

e RB7/PGD or RB6/PGC pin are recommended to use as output controlling non critical
device such as LED, LCD, 7 segments or buzzer. It is recommended to isolated ICSP
signals from application circuit by using series resistor (range 220 ohm and above) as
shown in figure above. Furthermore, NO capacitive component (capacitor) should be
connected to these 2 pins directly.

e During ICSP programming, PIC microcontroller needs to be powered. It is
recommended to power the target externally; USB is not able to support large power
usage. If target PIC is powered externally Vpp (5V) should NOT be connected to
target PIC.

e The minimum connections from UICO0A to target board or PIC are four. These
include Vpp, PGD, PGC and Vss (Gnd).

e Thus, the 5V from UICOOA is an optional connection. If user is powering up the
target board with external power, this pin is not necessary to connect from UICO0A to

target board.

e For usage example, please refer to DIY Project (PR7 onwards) in Cytron website.
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3. SUPPORTED PIC

UICO00A is compatible with PICkit 2 programmer software. It has been tested to load
program using UIC-S socket board. Below are the PIC models that being tested using

UICO0A:

Mid range devices 18F devices dsPIC devices *
PIC16F777 PIC18LF4539 dsPIC30F4011
PIC16F877 PIC18F4320 dsPIC30F4013
PIC16F76 PIC18F2320 dsPIC30F1010
PIC16F74 PIC18F448 dsPIC30F4012
PIC16F747 PIC18F4331 dsPIC30F3013
PIC16F886 PIC18F2420 dsPIC30F2012
PIC16F916 PIC18F2320 dsPIC30F3012
PIC16F737 PIC18F2523 dsPIC30F3011
PIC16F73 PIC18LF2550 dsPIC30F3010
PIC16F767 PIC18F2682 dsPIC30F2010
PIC16F627A PIC18F1330 dsPIC30F2020
PIC16F873A PIC18F4220
PIC16F627 PIC18LF4520
PIC16F84A PIC18F2423 * UIC-S cannot be used for
PIC16LF84A PIC18F252 dsPIC devices
PIC16F84A PIC18LF252
PIC16£506 PIC18F4420
PIC16F616 PIC18F458
PIC16F627 PIC18F2610
PIC16F627A PIC18F2520
PIC16F628 PIC18F2550
PIC16F628A PIC18F4455
PIC16F716 PIC18F258
PIC16F737 PIC18F4680
PIC16F818 PIC18F248
PIC16LF876A PIC18F2550
PIC16F877A PIC18F2455
PIC16LF877A PIC18F2410
PIC16F877 PIC18F2685
PIC16F886 PIC18F2680
PIC16F917 PIC18F2450

PIC18F2525
PIC18F2431
PIC18F2685
PIC18F2620
PIC18F2221
PIC18F1220
PIC18F1230
PIC18F1320
PIC18F452
PIC18F2525
PIC18F4620
PIC18LF4539
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