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SUMMARY

Wireless Digital Score Board is the development of a prototype of an interface between keyboard
and a microcontroller, LCD and a microcontroller, PC and a microcontroller and IR module and
microcontroller. This interface allows a user to operate display of a score board using a remote
control. LCD interfacing is used to display the current score. Coverage area and transfer rate are
major factors for considering wireless communication. There are various modes of wireless
communication e.g. via radio waves, via infrared waves. This development will make it possible to
store hundreds of thousands of transistors into one chip.

Circumstances that we find ourselves in today in the field of microcontrollers had their beginnings in
the development of technology of integrated circuits. This development will make it possible to store
hundreds of thousands of transistors into one chip. In our project, we have tried to demonstrate the
infrared remote control technology sending digital data through infrared spectrum.

Our main objective behind this project is to be more familiar with the technology used to transmit
data using IR, microcontroller’s interfaces with various peripherals. Another objective behind
choosing this project is to understand the use of microcontroller as a system controlling the protocol
for transmission and reception of the digital data. We tried to demonstrate this technology as a part
of the project. For the future modifications, we can modify this project for certain application like
accessing devices at greater distances.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Wireless Digital Score Board is the development of a prototype of an interface between keyboard and a
microcontroller, LCD and a microcontroller, PC and a microcontroller and IR module and
microcontroller. This interface allows a user to operate display of a score board using a remote control.
LCD interfacing is used to display the current score. Serial communication has been used to
communicate with the main unit (display unit). IR interfacing has been used to operate display unit
using IR communication. The interfaces were implemented using the Atmel’s AT89S52

microcontroller.

Circumstances that we find ourselves in today in the field of microcontrollers had their beginnings in

the development of technology of integrated circuits. This development will make it possible to store

————————

hundreds of thousands of transistors into one chip. That is a prerequisite for production of
microprocessors, and the first computers were made by adding external peripherals such as memory,
input-output lines, timers and other. Further increasing of the volume of the package resulted in
creation of integrated circuits. These integrated circuits contained both processor and peripherals. That
is how the first chip containing a microcomputer, or what would later be known as a microcontroller

came about.

Now a day, wireless communication is preferred over wired communication. A lot of research is being
done on wireless communication. Coverage area and transfer rate are major factors for considering
wireless communication. There are various modes of wireless communication e.g. via radio waves, via
infrared waves. Radio waves are very commonly used for long range communication with high power
transmitter. Infrared communication is commonly used for short range LOS communication. Almost all
consumer electronics items are operated using an infrared remote control. Only this way, this
technology came into the hands of common man. Almost every person knows how to operate devices

using remote control and loves to use it.

But there are very rare person who know how this technology works. In this project, we will try to

demonstrate this technology by sending digital data through infrared spectrum.,
1
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1.2 Literature survey

On earlier days of wireless communication, radio waves were most popular. When inventions led to
use of infrared spectrum as a media for digital data to be send, the major advantage was the higher
bandwidth and very simple circuitry. Infrared (IR) LEDs are used as IR transmitters. Photo transistors

were used as receivers. Inventions led to better system performance but increases system complexity.

For transmitting data using IR in this project, we have used carrier modulated digital data receiver
which is very widely used in IR remote control receivers. They have carrier frequency varying from 25
KHz to 45 KHz. Normally the very popular carrier frequency is 38 KHz. Amplitude shift keying is the

type of modulation for transmitting digital data.

For transmitting data in ASK fashion, it is necessary to transmit data in serial fashion. To send data to
receiver successfully it is very much necessary to transmit data compatible to the receiver. This
function is performed, in this project, using a microcontroller which makes the transmitting data
compatible with the receiver. It makes different codes for different switches pressed and transmits it

serially which makes it very much compatible with IR receivers.

In home appliances with remote control, there are various protocols which both transmitter and receiver
obey to make a system consistent. RC5 protocol is widely used. It was first made by Philips for their
remote controls. Almost all IR receivers are made keeping this protocol in mind. The main feature of
this protocol is that the data is sent in small burst. New versions of protocol although different from
RCS, but they all transmit data in small bursts. So every IR receivers are made to receive data in small

burst. In this project we are also using this RCS protocol.

1.3 Objective

Our main objective behind this project is to be more familiar with the technology used to transmit data

using IR, microcontroller’s interfaces with various peripherals.

We tried to demonstrate this technology as a part of the project. For the future modifications, we can

modify this project for certain application like accessing devices at greater distances.

Another objective behind choosing this project is to understand the use of microcontroller as a system

controlling the protocol for transmission and reception of the digital data.

R
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1.4 Organization of project report
This report has been divided into various chapters. Brief description of these chapters is given below:
Chapter 1

Chapter 1 gives the general introduction of the project. It contains the literature survey i.e. the literature
that has been surveyed to get information regarding the project. It also contains objective behind this

project.
Chapter 2

In this chapter we have circuit diagram, algorithm and flowchart of the wireless digital score board and

the description of the softwares that we have used for coding and simulation of the project.

Chapter 3

T

Chapter 3 mainly talks about the components used in the project. It tells about the theory, working and
design of components. It also tells about advantages and disadvantages of using these components in

the project.

I S S

Chapter 4

This is the last chapter of the project report which states the testing results of the project.

At the end of report we have Conclusion, Appendices and References, etc.




CHAPTER 2

CIRCUIT SIMULATION OF WIRELESS DIGITAL SCORE BOARD

2.1 Circuit Diagram
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Fig 2.1: Circuit Diagram
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2.2 Flowchart

TRUE

Wait for [R Receive
Pin to go low

When low statt
Decoding

Extract command bits
from the bit strream

Update Runs, Whis,
Owvers accordingly

1
Refresh LCD

|
Send Senally to PC

Again wait for IR
Receive pin to go Iow,

Wait for Pressed
Button

Detect the button and
Increment
accordingly

|
Refresh LCD

Send Data Serially

| Again ook for Button
Pressed

Fig 2.2: Flow Diagram of project

2.3 Algorithm

Check If Mode Switch==
If true

1. Wait For Receive Pin To Go Low.

2. When Low Start Decoding.

. %




3, Extract Command Bits from the BIT STREAM.

4. Update Runs, Overs, Wkts, Balls accordingly.

5. Refresh LCD

6. Send serially to PC

If False

1. Wait for Button Pressed.

2. Detect the button and Increment corresponding value
3. Refresh LCD

4, Send data serially

5. Again look for Button pressed.

[

For simulation of this project we have used two softwares. These are 3

> Kiel uVision3
% Proteus 7 Professional

() KEIL-pVISION3:

The pVision3 IDE is a Windows-based software development platform that combines a robust editor,

project manager, and makes facility. uVision3 integrates all tools including the C compiler, macro

assembler, linker/locator, and HEX file generator.




TABLE 2.1: Debug menu and debug commands

DLBUU Menu

FEHREs e

Go
ét:;p L e
E;;";wéver Lt e

Step Out of current Function

Toolbar Shortcut
Start/StopDebug Session @ Ctrl+Fs

Run to Cursor Lme

Description

Start or stop uVlsronB' I’)ebug Mode

F5 Run (execute) until the next active

breakpomt
Fi1 Execute a smgle-step mto a functron
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ F 10 . 'Execute a smgle step over a functron

Ctrl+F11 Maintain prOJect components (targets,
~ groups, files),  configure tooli
L :env1ronment and manage books :

~ Execute. untll the current cursor lme 1s"
~ reached ' e ; -

o ESC o .SeIect a CPU ﬁ"om the Dev1ce Database

. __Open Breakpomt dralog

EnablelDlsable Breakpomt

.N‘E:b‘fToggle breakpomt on current lme :

. “Alt+F7

e
D1sable All Breakpomts -, _-i.Dlsable all breakpomts in the program
K;ll _ﬁltﬁli_w-Bmakpomts F7 ‘ :: . ~§::'3Remove all ‘oreakpomts 1n the prograrn
S'h_ow}lli\;fe'xt_ Statement Show .~ next’ | ercecutablef

; Enable/Drsable Trace Recordmg §§ Ctrl+F7 Enable trace recordmg for mstructlorr

__E.j_;revrew - ;_:.: -

V-iew.;Trace_Records

Exécution Profiling

Sctup_’ ogic Analyzer

Memory Map...

Performance Anaiyzer

|| ine {\ﬁsmbly e
‘ Funcuon Editor (Open Ini F11e)... Edit debug functions and the debugger_
' -.:mltlallzatron file

:.-'---;Open the setup dlalog for the Loglc:
 Analyzer ~ - o

~ Open the Memory Map dialog

Open setup dialog for the Performance
i Analyzer e

Open the mlme assembler dlalo g

. N

|
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Create project file and select CPU:

Create project file folder and specify project name:

To create a new project file select from the puVision3 menu Project — New Project.... This opens a
standard Windows dialog that asks you for the new project file name. You should you use a separate
folder for each project. You can simply use the icon Create New Folder in this dialog to get a new

empty folder.

Select this folder and enter the file name for the new project, i.e. Projectl. pVision3 creates a new
project file with the name PROJECT1.UV2 which contains a default target and file group name. You

can see these names in the Project Workspace — Files.

Select microcontroller from device database:

When you create a new project uVision3 asks you to select a CPU for your project. The Select Device
dialog box shows the pVision3 device database. Just select the microcontroller you use. For the

example in this chapter we are using the Philips LPC2106 controller. This selection sets necessary tool

options for the LPC2106 device and simplifies in this way the tool configuration.

‘.
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Fig 2.3: Window for selecting device

Copy and add the CPU startup code:

A embedded program requires CPU initialization code that needs to match the configuration of your
hardware design. This Startup Code depends also on the tool chain that you are using. Since you might
need to modify that file to match your target hardware, the file should be copied to your project folder.

For most devices, pVision3 asks you to copy the CPU specific Startup Code to your project. This is
required on almost all projects (exceptions are library projects and add-on projects). The Startup Code

performs configuration of the microcontroller device and initialization of the compiler run-time system,

Therefore you should answer with YES to this question.
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Table 2.2: Options of the target dialog

pialog Item  Description

'speclﬁes the external clock frequency of ur dey
on-chip PLL to generate the CPU clock. In th1 5’

Vreate New Source Files:

-

You may create a new source file with the menu option File — New. This opens an empty editor
window where you can enter your source code. uVision3 enables when you save your file with the

dialog File — Save As... under a filename with the extension *. ASM.

41 T¥®m

Add souree files to project:

Once you have created your source file you can add this file to your project. pVision3 offers several

ways to add source files to a project.

11




Fig 2.6: window for adding source files to project
Build project:

Typical, the tool settings under Options — Target are all you need to start a new application. You may
translate all source files and link the application with a click on the Build Target toolbar icon. When
you build an application with syntax errors, pVision3 will display errors and warning messages in the
Output Window — Build page. A double click on a message line opens the source file on the correct

location in a pVision3 editor window.

Build target 'Target 1'

assembling Startup.s...

compiling main.c...

linking...

creating hex file...

"Projectl.elf" - 0 Error(s)., 0 Warning(s).

Fig 2.7: window on clicking the build project
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You start the debug mode of pVision with the Debug — Start/Stop Debug Session command.
Depending on the Options for Target — Debug configuration, uVision will load the application program
and run the startup code. For information about the configuration of the pVision debugger refer to Set
Debug Options. pVision saves the editor screen layout and restores the screen layout of the last debug
session. If the program execution stops, pVision opens an editor window with the source text or shows
CPU instructions in the disassembly window. The next executable statement is marked with a yellow

arrow.

During debugging, most editor features are still available. For example, you can use the find command
or cortect program errors. Program source text of your application is shown in the same windows. The

pVision debug mode differs from the edit mode in the following aspects:

» The Debug Menu and Debug Commands are available. The additional debug windows are

discussed in the following.

» The project structure or tool parameters cannot be modified. All build commands are disabled.

Create Hex File:

Once you have successfully generated your application you can start debugging. After you have tested
your application, it is required to create an Intel HEX file to download the software into an EPROM
programmer or simulator. pVision3 creates HEX files with cach build process when Create HEX file
under Options for Target - Qutput is enabled. The FLASH Fill Byte, Start and End values direct the
OH166 utility to generate a sorted HEX files; sorted files are required for some Flash programming
utilities. You may start your PROM programming utility after the make process when you specify the

program under the option Run User Program #1.

13
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Proteus VSM Additions:

Added syntax highlighting for EASYHDL scriptable generators. Interactive configuration of the trace

diagnostics that is you can enable or disable particular diagnostics whilst the simulation is running.
Visual Aids to Design:

ISIS is designed to be as user friendly as possible and provides two main ways to help you see what is
happening during the design process — objects are encircled with a dashed line or ‘twitched’ when the
mouse is over them and mouse cursors will change according to function. Essentially, the object-
twitching scheme tells you which object the mouse is over (the ‘hot’ object) and the mouse cursor tells
you what will happen when you left click the mouse on that object. While extremely intuitive, a

summary of cursors used, together with their actions, is provided below

— Am _ AR SEE. W )

. Editing Window

Ohject Selectar

Dverview Window

Fig: 2.9: A Proteus main window snapshot

{}Staudard Cursor — used in selection mode when not overa ‘hot™ object.

# Placement Cursor — placement of an object will commence on left click.

15




/ Hot placement cursor for wires - a wire will either start (or stop if currently placing a wire) when the

mouse is left clicked.

ot placement cursor for buses - a bus will either start (or stop if currently placing a wire) when the

mouse is left clicked.

@Object under the mouse will be selected on left click.

5.

% The object under the mouse can be moved by left depressing the mouse and dragging it into the

desired position.

'I_.The wire segment can be dragged by left depressing the mouse and dragging it to the desired position.

e
@ Left clicking the mouse will assign the specified property to the object (used with the Property
Assignment Tool).

Picking Components into the Schematic:
The first thing we need to do is to get the parts from the libraries that we need in our schematic.
You can select parts from the library in one of two ways:

1. Click on the P button at the top left of the Object Selector as shown below. You can also use the
Browse Library icon on the keyboard shortcut for this command (by default this is the P key on
the keyboard).

Fig 2.10: Picking components from the Object Selector

2. Right click the mouse on an empty area of the schematic and select Place — Component - From

Libraries from the resulting context menu as shown below :

16

achinhinis B Y

B




Fig 2.11: Picking components from the Context Menu
Either of these two methods will cause the Device Library Browser dialogue form to appear.

3. The next stage is to find the desired components in the libraries. You can search the library for
components in a number of ways. In the case of parts where you know the part name its usually best to
start the search with that. Try entering 741 into the Keywords field. There are a lot of parts with 741 in
their name or description, but you can refine the results to a more reasonable set by selecting the

Operational Amplifiers category, as shown below:

LA Gondis

CRTTL74AS sevien

Y TTL T4F gpriag
ST TMHG serias
ATILPRHCT sevmn
T1TEL F4LS soiins
STTL 745 senes

T fialonal Semiconduitor
- {Teves pslunienls

Fig 2.12: The Browse Libraries dialogue form
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Placing Components onto the Schematic:

Having sclected the parts we need the next thing is to actually place them on the drawing area — the
Editing Window. The easiest place to start is by doing the buffer circuit shown at the top left of the

tutorial circuit. This is reproduced in more detail below:

Fig 2.13: A close up view of the initial section of circuitry to be drawn

Make sure that you are in component mode (i.e. that the component icon is selected) and start by

s laeniNEREERESEC = 1

clicking the mouse on the 741 in the Object Selector. You should see that the Overview Window above
the selector changes to display a preview of the selected device. The screenshots below show the state

of the Object Selector and the Overview Window after selection of the 741 part.

INRES10K
INRES12K
INRES15K
INRESEEK
INRESEBK
INRES100K

Fig 2.14: Object Selector Fig 2.15: Overview Window

Not only does the Overview Window show a preview of the device but it does so at the current

orientation of the device. As you rotate or mirror the part (via the Rotation and/or Mirror icons), the

18




device is redrawn to preview the new orientation. The preview remains until the device is placed or

until another command or action is performed.

19
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CHAPTER 3

HARDWARE DESIGN & DEVELOPMENT OF WIRELESS DIGITAL SCORE
BOARD

The hardware set up consist of following major components
» Microcontroller
» LCD
» IR Module
> RS232

» Push buttons

3.1 Microcontroller ;
#

Microcontroller, as the name suggests, are small controllers. They are like single chip computers that
are ofien embedded into other systems to function as processing/controlling unit. For example, the
remote control you ﬁre using probably has microcontrollers inside that do decoding and other
controlling functions. They are also used in automobiles, washing machines, microwave ovens, toys ...

etc, where automation is needed.

The AT89S52 microcontroller is a low-power, high power CMOS 8-bit microcontroller with 8K bytes

of in system programmable Flash Memory. The device is manufactured using Atmel’s high-density
nonvolatile memory technology and is compatible with the industry standard 80CS51 instruction set and .
pinout. It is a powerful microcontroller which provides a highly-flexible and cost-effective solution to

many embedded control applications.
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Features:

The AT89S52 provides the following standard features:

8K Bytes of In-System Reprogrammable Flash Memory

Fully Static Operation: 0 Hz to 33 MHz
256 x 8-bit Internal RAM

32 Programmable I/O Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Programmable Serial Channel

4.0V to 5.5V Operating Range

Pin description:

PDIP
Lo
(T2xP1.00C] 1 40 [ wCo
(TZEX)yP1.12 A% [ PO.O (ADO)
P1.20]2 38 [ PO.1 (AD1)
1.2 0] 4 a7 [ PD.2Z (AaD2)
P1a]5 35 [ PO.2 (AD2)
(IMOSI}P1.50] 6 as [ POD.4 (ADA)
(MISOIP1.8 107 a4 [ PO.5S (ADS)
(SCKyP1.70] e 22 [ PO.6& (ADES)
RSTLC]e 32 [ PO.T (ADT)
(RXDyP3.0C] 10 a1 [0 EANVPR
{TRDyP2.1 ] 11 a0 O ALE/PROG
{TNTOy P3.21] 12 25 [ PSEN
(MMTAy P20 13 28 | P27 iA15)
(TOY P3. 4[] 14 27 |71 P2.6 (At1d)
(T1yPR.S ] 15 26 [ P2.5 (A13)
(WRyP2.8[1] 18 25 [ P24 (A2)
(RD}yPR_7C]|17 24 P22 1A1T1)
XTAL2] 18 Z3 |1 P2.2 (AT0)
XTAL1 |19 22 [0 P21 1A9)
GMD O] 20 21 [ P2.0 (AS8)

Fig 3.1: Pin Diagram of AT89S52 microcontroller
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v

vCC

Supply voltage.
GND

Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional /O port. As an output port, each pin can sink eight TTL
inputs. When 1s are written to port 0 pins, the pins can be used as high impedance inputs. Port 0 can
also be configured to be the multiplexed low order address/data bus during accesses to external
program and data memory. In this mode, PO has internal pull-ups. Port 0 also receives the code bytes

during Flash programming and outputs the code bytes during program verification.
Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output buffers can sink/sourée
four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the internal pull-ups and
can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current
(IIL) because of the internal pull-ups. In addition, P1.0 and Pl.1 can be configured to be the
timer/counter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX). Port

1 also receives the low-order address bytes during flash programming and verification.
Port 2

Port 2 is an 8-bit bidirectional 1/0 port with internal pull-ups. The Port 2 output buffers can sink/source
four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the internal pull-ups and
can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current
(IIL) because of the internal pull-ups. Port 2 emits the high-order address byte during fetches from
external program memory and during accesses to external data memory that uses 16-bit addresses
(MOVX @ DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data Memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of
the P2 Special Function Register. Port 2 also receives the high-order address bits and some control

signals during Flash programming and verification.
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Port 3

Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output buffers can sink/source
four TTL inputs. When s are written to Port 3 pins, they are pulled high by the internal pull-ups and
can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current
(ITL) because of the pull-ups. Port 3 also serves the functions of various special features of the

AT89S52. Port 3 also receives some control signals for Flash programming and verification.
RST

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.
This pin drives High for 96 oscillator periods after the Watchdog times out. The DISRTO bit in SFR
AUXR (address 8EH) can be used to disable this feature. In the default state of bit DISRTO, the
RESET HIGH out feature is enabled. '

ALE/PROG

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during accesses
to external memory. This pin is also the program pulse input (PROG) during Flash programming. In
normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be used for
external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access
to external data memory. If desired, ALE operation can be disabled by setting bit 0 of SFR location
8EH. With the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external

execution mode.

PSEN

Program Siore Enable (PSEN) is the read sirobe to external program memory. When the AT89S52 is
executing code from external program memory, PSEN is activated twice each machine cycle, except

that two PSEN activations are skipped during each access to external data memory.
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EA/VPP

External Access Enable, EA must be strapped to GND in order to enable the device to feich code from
external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is
programmed, EA will be internally latched on reset. EA should be strapped to VCC for internal
program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash

programming.

XTAL1

Input to the inverting oscillator amplifier and input to the internal clock operating circuit,
XTAL2

Output from the inverting oscillator amplifier.

Port 1 Pin Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2), clock-out.

P1.1 T2EX (Timer/Counter 2 capture/reload trigger and direction control)

LT AT -

P1.5 MOSI (used for In-System Programming) ‘
P1.6 MISO (used for In-System Programming)

P1.7 SCK (used for In-System Programming)

Port 3 Pin Alternate Functions
P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (external interrupt 0)

P3.3 INT1 (external interrupt 1)
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P3.4 TO (timer 0 external input)
P3.5 T1 (timer 1 external input)
P3.6 WR (external data memory write strobe)

P3.7 RD (external data memory read strobe)

3.2 LCD

LCD stands for Liquid Crystal Display. The most commonly used LLCDs found in the market today are

1 Line, 2 Line or 4 Line LCDs which have only 1 controller and support at most of 80 characters.

s
3

Pin Description:

| l bl Aol Sl Rl

Fig 3.2: LCD pin configuration
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Table 3.1: LCD pin description

Pin No.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no,

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin no.

Pin neo.

Name Description

1 D7 Data bus line 7 (MSB)

2 D6 Data bus line 6

3 D5 Databusline 5

4 D4 Data bus line 4

5 D3 Databusline3

6 D2  Databus line 2

7 D1  Data bus line 1

8 DO Data bus line 0 (LSB)

9 ENI1 Enable signal for row 0 and 1 (1*controller)

10 R/W 0 = Write to LCD module
1 = Read from L.CD module

LLRS = Instruction input
1 = Data input

12 VEE Contrast adjust

13 VSS Power supply (GND)

14 VCC Power supply (+5V)

15 EN2 Enable signal for row 2 and 3 (2"'controller)

16 NC Not Connected
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In wireless digital scoreboard we have done LCD interfacing in 4-bit mode. There are many reasons
why sometime we prefer to use LCD in 4-bit mode instead of 8-bit. One basic reason is lesser number

of pins are needed to interface LCD.

In 4-bit mode the data is sent in nibbles, first we send the higher nibble and then the lower nibble. To
enable the 4-bit mode of LCD, we need to follow special sequence of initialization that tells the LCD
controller that user has selected 4-bit mode of operation. We call this special sequence as resetting the

LCD. Following is the reset sequence of LCD.

»  Wait for about 20mS
» Send the first init value (0x30)
»  Wait for about 10mS
*  Send second init value (0x30)

»  Wait for about ImS

Y
»  Send third init value (0x30)
«  Wait for ImS y
« Select bus width (0x30 - for 8-bit and 0x20 for 4-bit) %

»  Wait for ImS

The busy flag will only be valid after the above reset sequence. Usually we do not use busy flag in 4-bit
mode as we have to write code for reading two nibbles from the LCD. Instead we simply put a certain
amount of delay usually 300 to 600uS. This delay might vary depending on the LCD we are using, as i
we might have a different crystal frequency on which LCD controller is running. So it actually depends .
on the LCD module we are using. So if we feel any problem running the LCD, simply try to increase

the delay. This usually works.

27




A 4

L.CD connections in 4-bit Mode:

LCD

[J * Register Seled

Fig 3.3: LCD connections in 4-bit mode

In 4-bit mode data is sent nibble by nibble, first we send higher nibble and then lower nibble. This §
means in both command and data sending function we need to separate the higher 4-bits and lower 4-

bits. |
f
The common steps are:

»  Mask lower 4-bits

= Send to the LCD port
» Send enable signal

»  Mask higher 4-bits

» Send to LCD port

s  Send enable signal

BF-Busy Flag:

Busy Flag is a status indicator flag for LCD. When we send a command or data to the LCD for
processing, this flag is set (i.e. BF =1) and as soon as the instruction is executed successfully this flag is

cleared (BF = 0). This is helpful in producing and exact amount of delay for the LCD processing. To
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read Busy Flag, the condition RS = 0 and R/W = 1 must be met and The MSB of the LCD data bus
(D7) act as busy flag. When BF = 1 means LCD is busy and will not accept next command or data and

BF = 0 means LCD is ready for the next command or data to process.

Instruction Register (IR) and Data Register (DR):

There are two 8-bit registers controller Instruction and Data register. Instruction register corresponds to
the register where you send commands to LCD e.g. LCD shift command, LCD clear, LCD address etc.
and Data register is used for storing data which is to be displayed on LCD. When send the enable signal
of the LCD is asserted, the data on the pins is latched in to the data register and data is then moved
automatically to the DDRAM and hence is displayed on the LCD.

Commands and Instruction set:

Only the instruction register (IR) and the data register (DR) of the LCD can be controlled by the MCU.

Before starting the internal operation of the LCD, control information is temporarily stored into these

N T

registers to allow interfacing with various MCUs, which operate at different speeds, or various
peripheral control devices. The internal operation of the LCD is determined by signals sent from the

MCU. |
Sending Commands to LCD:

To send commands we simply need to select the command register. Everything is same as we have
done in the initialization routine. But we will summarize the common steps and put them in a single

subroutine.

Following are the steps:

» Move data to LCD port
» Select command register
» Select write operation

» Send enable signal i
29
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» Wait for LCD to process the command

Interfacing L.LCD to Microcontroller:

The LCD requires 3 control lines (RS, R/'W & EN)} & 8 (or 4) data lines. The number on data lines
depends on the mode of operation. If operated in 8-bit mode then 8 data lines plus 3 control lines i.c.
total 11 lines are required. And hence 11 pins of the microcontroller are used up when we use LCD in

4-bit mode.

In case of 4-bit mode only 4 data lines are required & the 8-bit data is sent by first sending the
higher nibble followed by the lower nibble. Since we are operating the LCD in 4 bit mode only 7 port

pins are required.

The three control lines are RS, RW & Enable,

RS: Register Select. When RS = 0 the command register is selected. When RS=1 the data

register is selected.

RW: Read or Write. When RW=0 write to LCD. When RW=1 read from LCD.

Enable: Used to Latch data into the LCD. A HIGH TO LOW edge latches the data into the
LCD.
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Fig 3.4: LCD interfacing to microcontroller

3.3 IR Module

IR module consists of two parts:-

» Transmitter
» Receiver
IR transmitter consists of an IR LED which is made up of AlGaAs material emitting the wavelength of

850nm. It is derived by the LED driver circuit.
IR receiver used here is TSOP 17xx series photo medules for PCM remote controls.
Description:

The TSOP17xx series are miniaturized receivers for infrared remote control systems. PIN diode and

preamplifier are assembled on lead frame, the epoxy package is designed as IR filter. The demodulated

31

-

T, Yop,




h 4

output signal can directly be decoded by a microprocessor. TSOP17xx is the standard IR remote

control receiver sertes, supporting all major transmission codes.

GND

Vs ouT

Fig 3.5: TSOP Pin Diagram
Features:

¢ Photo detector and preamplifier in one package

B Ry

o Internal filter for PCM frequency

o Improved shiclding against electrical field disturbance
e TTL and CMOS compatibility

s OQutput active low

e Low power consumption

e High immunity against ambient light

¢ Continuous data transmission possible (up to 2400 bps)

e Suitable burst length .10 cycles/burst
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Internal Block Diagram:

2] .,
. Ve
huput Cputrc?l '
: Crrewmt
. 80 k2
% 3
Iw*’ i f NOUT
| : Band Demodu-
g AGE o Pass = lator
oo 1
y GND

Fig 3.6: Internal Block Diagram IR module

— st 4

e

Suitable Data Format:

The circuit of the TSOP1738 is designed in that way that unexpected output pulses due to noise or
disturbance signals are avoided. A band pass filter, an integrator stage and an automatic gain control
are used to suppress such disturbances. The distinguishing mark between data signal and disturbance
signal are carrier frequency, burst length and duty cycle. The data signal should fulfill the following

condition:

e Carrier frequency should be close to center frequency of the band pass (e.g. 38 kHz).

e  Burst length should be 10 cycles /burst or longer.

e After each burst which is between 10 cycles and 70 cycles a gap time of at least 14 cycles is
necessary.

o For each burst which is longer than 1.8ms a corresponding gap time is necessary at some time
in the data stream. This gap time should have at least same length as the burst.

o Up to 1400 short bursts per second can be received continuously.
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3.4 RS-232

The serial interface described here, allows two digital systems to communicate using only a few wires. It
is asynchronous, so it doesn’t need a clock. The serial interface requires at least two wires:

— a transmitter wire (Tx)

- a receiver wire (Rx)

The interface is full-duplex, i.¢. it can transmit and receive at the same time.

Independent channels are established for two-way (full-duplex) communications. The RS232 signals
are represented by voltage levels with respect to a system common (power / logic ground). The "idle"
state (MARK) has the signal level negative with respect to common, and the "active” state (SPACE)
has the signal level positive with respect to common. RS232 has numerous handshaking lines

(primarily used with modems), and also specifies a communications protocol.

The RS-232 is a standard developed by the Electronic Industries Association (EIA) and other interested
parties, specifying the serial interface between Data Terminal Equipment (DTE) and Data
Communications Equipment (DCE). The RS-232 standard includes electrical signal characteristics
(voltage levels), interface mechanical characteristics (connectors), functional description of interchange
circuits (the function of each electrical signal), and some recipes for common kinds of terminal-to-
modem connections. The most frequently encountered revision of this standard is called RS-232C.
Parts of this standard have been adopted (with various degrees of fidelity) for use in serial
communications between computers and printers, modems, and other equipment. The serial ports on

standard IBM-compatible personal computers follow RS-232.

RS-232 Cabling

Devices that use serial cables for their communication are split into two categories. These are DCE and
DTE. DCE are devices such as a modem, TA adapter, plotter, and so on, while DTE is a computer or
terminal. RS-232 serial ports come in two sizes, the D-Type 25-pin connector and the D-Type 9-pin
connector. Both of these connectors are male on the back of the PC. Thus, you require a female

connector on the device. Table 1 shows the pin connections for the 9-pin connector.
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Fig 3.7: DB9 connector

The RS-232 interface presupposes a common ground between the DTE and DCE, This is a reasonable
assumption when a short cable connects the DTE to the DCE, but with longer lines and connections

between devices that may be on different electrical busses with different grounds, this may not be true.

RS232 data is bi-polar, +3 TO +12 volts indicates an "ON or 0-state (SPACE) condition" while -3 to -
12 volts indicates an "OFF" 1-state (MARK) condition. Modern computer equipment ignores the
negative level and accepts a zero voltage level as the "OFF" state. In fact, the "ON" state may Be
achieved with lesser positive potential. This means circuits powered by 5 VDC are capable of driving
RS232 circuits directly; however, the overall range that the RS232 signal may be transmitted/received
may be dramatically reduced. The output signal level usually swings between +12V and -12V.
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Table 3.2;: DB9 pin configuration

Function | Signal| PIN| DTE DCE
Data TxD 3 |Output] Input
RxD | 2 | Input |Output
Handshake| RTS | 7 |Output| Input
CTS 8 | Input |Output
DSR 6 | Input |Output
DCD | 1 | Input [Qutput
STR | 4 |Cutput| Input
Common Com | 5 - -
Other RI G |Output; Input

An RS-232 port can supply only limited power to another device. The number of output lines, the type

of interface driver IC, and the state of the output lines are important considerations.

Data is transmitted and received on pins 2 and 3 respectively. Data Set Ready (DSR) is an indication
from the Data Set (i.e., the modem or DSU/CSU) that it is on. Similarly, DTR indicates to the Data Set
that the DTE is on. Data Carrier Detect (DCD) indicates that a good carrier is being received from the

remote modem.

Pins RTS (Request To Send - from the transmitting computer) and CTS (Clear To Send - from the Data
set) are used to control. In most Asynchronous situations, RTS and CTS are constantly on throughout
the communication session. However where the DTE is connected to a multipoint line, RTS is used to
turn carrier on the modem on and off. On a multipoint line, it's imperative that only one station is
transmitting at a time (because they share the return phone pair). When a station wants to transmit, it
raises RTS. The modem turns on carrier, typically waits a few milliseconds for carrier to stabilize, and
then raises CTS. The DTE transmits when it sees CTS up. When the station has finished its

transmission, it drops RTS and the modem drops CTS and carrier together.

Transmit and receive leads (2 or 3) can be reversed depending on the use of the equipment - DCE Data

Communications Equipment or a DTE Data Terminal Equipment.
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Max 232:

The MAX232 is an integrated circuit that converts signals from an RS-232 serial port to signals
suitable for use in TTL compatible digital logic circuits. The MAX232 is a dual driver/receiver and
typically converts the RX, TX, CTS and RTS signals.

The drivers provide RS-232 voltage level outputs (approx. + 7.5 V) from a single -+ 5 V supply via on-
chip charge pumps and external capacitors. This makes it useful for implementing RS-232 in devices
that otherwise do not need any voltages outside the 0 V to + 5 V range, as power supply design does

not need to be made more complicated just for driving the RS-232 in this case.

The receivers reduce RS-232 inputs (which may be as high as +25 V), to standard 5 V TTL levels.
These receivers have a typical threshold of 1.3 V, and a typical hysteresis of 0.5 V.

&
o

L 2
gy I
]E

|-
s
\dddd
th:l.hgf \et"z_.

\

N

GND
Fig 3.8: MAX 232 pin configuration

The GND of the serial cable and circuit should be same. The Tx/Rx (transmitter/receiver) pin (pin
number 11 and 12) should be connected to your microntroller. In microcontroller AT89S52 the receiver
line from MAX232 should be connected .to P3.0 and the Tx from MAX232 should be connected to
P3.1. Also GND of all the circuits should be the same.
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3.5 Push Buttons

Push buttons are used to enter the score into the microcontroller. We have used three push buttons to
feed input data to the microcontroller. First button is used to change the cursor position and the second
button is used to increment the value at that place. Third buttons is used decrement the value at that

place.

R2 VCC
TO_CONTROLLER

4.7K

<
ﬂ SWi1
=]

Fig 3.9: Connection of a push button
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CHAPTER 4

TESTING & RESULTS OF WIRELESS DIGITAL SCORE BOARD

The Wireless Digital Score Board project has been tested using software Proteus.

A screen shot shows it as follows:

#

S

on

et Foal +EFETYQE NGNS PR ke

Fig 4.1: Screen shot of testing the project using proteus

During testing of the project, we faced some difficulty in serial communication with PC. First the data
was transmitted at 4800 baud rate but the data received was not appropriate, then we used baud rate of

9600, this worked correctly.
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CONCLUSION

This project has made us familiar with actual situations being faced in the projects. We know that it
was difficult task to establish at various points but we managed each and every thing collectively. Now
we are familiar with IR transmitter and receiver, microcontroller programming, and we have worked on
many components that have been used in this project which otherwise are difficult to be studied from
the text books.

Troubleshooting which is an inherent part of any engineering project has widened our thinking
capacity. Main problem that we found was in software development. Although we also faced problem
in hardware, when some of components like IC of MAX 232 were not working, but guidance of many

faculty members made this whole experience extremely wonderful.
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FUTURE ASPECTS

Our project ‘Wireless Digital Scoreboard’ is just a kind of practice work and although we gave our

hundred percent but still many more advancements can be realized in future. Some of which are:

1. This project can be implemented using RF technology to increase its range.

2. Project can be used with GSM technology to display score.
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APPENDIX A

List of Components
S No Components Specification Quantity

1 Microcontrolter AT89s52 1
2 Voltage Regulator KA7805A 1
3 Transformer 12-0-12 1
4 Diodes IN4007 2
5 Capacitors 1000uF 1

33pF 2

10uF 5
6 Resistors 10k 1

4.7k 7
7 LED Red 1
8 IR Receiver TSOP 1738 |
9 Switches SPST Push 7
10 Crystal 11.0592MHz 1
11 LCD 2*16 display |
12 RS-232 DB-9 1
13 Driver/Receivers Max-232 1
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APPENDIX B

Features

Compatible with MCS-51° Products

8K Bytes of In-System Programmable ISP} Flash femory
~ Endurance: 1000 Write/Erase Cycles

4.0V to 9.5V Opearating RHange

Fully Static Operation: & Hz to 33 MHz

Three-level Frogram Memory Lock

256 x 8-bit Internat RAM

32 Programmable HO Lines

Three 16-bit Yimer!/Countars

Eight interrupl Sources 8"‘b|t

Full Duplex UART Sesiat Channel .

Low- ridle andt Power-down Mod:

Lt Racovaey o Fower doun ods Microcontroller

atchdog Timter H

Durak Datg?ointw W‘th BK Bytes

Poversoti Fiag In-System
Description Programmable

The ATE3S5Z is a low-power, high-performanece CMOS B-bit microcontroiler with 8K F l a Sh
Gytes of in-system programmable Fiash memory. The device & manufactured using

Atmel's high-tensity nonvolatite menwry echnology and is compalible with the indus-
try-standarg B0CS T instrsction set and pinout. The on-chip Flash allows the program
menary 1o be reprogrammad in-aysiem or by & conventionat noavolatie memory pro- AT898552

graminer, By combining a veraalile 8-bit CRU with in-syatem programniable Fiash on

a monolitic chip, thie Atiel ATS9552 is o powerful microcentrolier whith provides a

highly flexibie and ¢ost.etfactive solution to many embedded conirol dppiications.

The ATBYSSD provides the fallewng standard fealures: 8K bytea of Flash, 258 byles |
of RAN, 32 VO Haes, Watchdog timer, twa ¢ty pointery, ihree 1850 limerfcoumers, a ,'
sixavector two-level intemupt archilecture, o full duplex serial port, en-chip ogcitlator, ]
and clock circuitry. In addition, the AT8PSS2 is designad with static logle for operatian
down o Zero frequency and supperts two software selectoblie power saving mades. J
The ldle Mode stops the CPU white aliowing the RAM, timerfcounters, serial por, and

interrupt systam to continue functioning, The Powsr-down meds saves the RAM con-
tents but freezes the esciiator, disabling ai dther chip functions unti the naxt Interrupt
or hardware reset.
B . N PLLC
Pin Canfigurations
POIP
L
gmen LH WR LA
Egmar2 31 TR0 A
piafs 331700 (ADTS
e w7 1 roE gx;t:;—’; l
rrag]s S8 [1I0.5 AN ATS)
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AT89852

Block Diagram
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APPENDIX C

— TSOP17..

Vishay Telefunkemn
Photo Modules for PCIM Remote Control Systems

Available types for different carrier frequencies

Typa ] s : Type fo
TESCP1730 30 kHz TSCP1723 33 kHz
TEQP1726 38 kHz TESOP1727 35.7 kiHz
TSCP17T28 28 kH=z TSEGP1740 40 kHz
TEOP1758 £3 kHz

Description

The TSOP17.. — series are miniaturized receivers for
infrared remote control systems. FIN dicde and
preamplifier are assembled on lead frame, the epoxy
packages is designed as IR filter.

The demedulated ouiput signal can directly be
decodad by a microprocessor. TSOP1T.. is tha
standard IR remote control receiver series, supporting
all major transmission codes.

ELE ]

Features
e Fholc detector and preamplifier in one package & Low power consumption
e internal filler for PCM frequency ® High immunity agaimst ambient light
e Improved shielding against electrical field ® Continuous data transmission possible
disturbance {up to 24C0 bps)
e TTL and CMOS compatibility ® Suitable burst length 210 cyclas/burst
& Output active low
Block Diagram
1HPS
_____ Input Conrrel
Cironit
s 4
. ] QuT
b8
- o 2 Band Demadu-
ALC Pas: lator
1
3 GND
ELE 150
Docurart Numbar 82030 WY VIBNAY.COM
Rev. 10, C2-Ape-O1 17)
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TSOP17.,
Vichay Telefunken

Absolute Maximum Ratings

Tamp = 25°C

___Paramater P15 Test Conditions _Symbol | Walue Unit__|
Supply Voiage {Fin 2} Vg -3.3..8.0 L.
Supply Cumrent {Pin 2} iz 5 ma
Ouiput Volisge {Pin 3} Vo -0.3..8.0 ¥
Cuipul Curend {Fin 3} o ke 1A
Junotion Tomperaturc Ty 100 'C
Binrage Tenmperahire Bange lﬂﬂ =7 4B5 0
Operaling Temperature Range Tamp =25 485 C
Fower Censumption {Tamp = 85°C) P £0 iy
Soldering Temperalure t = 10 s, 1 mm from case Ter 260 '

Basic Characteristics

Tomp = 2540
- Parametar : i Min U-Tup | Max | Unit |
Supply Current {Pin 2} Vg=EV.E,= 0 lsp 04 | 08 |15 ] mA |
Vg = 5V, Ey = 40 kix, sundight Ish 1.0 mA |
Supply Voitage {Pin 2} Vg 4.5 55 W
lransmission Uistanioe by = U, test siginal see fig./, ¢ 44 m
IR dicde TSALB20D, Ir = 400 mA
Cutput Yohage Low {Pin 3} |lna = 0.8 mA Ea = 0.7 mNim?, Vamt 280 | mv
f=fp (T =04
lrradiance {30 — 40 kHz) Pulse widih tolerance: Eapmn 038 | 8.5 [mWim®
toy — 5iffg < dpg = 4y t 845,
test signal {ses fig.7) i
Irradiance (58 kHz} Pulse widih tolerance: Ee pin 04 |08 |mWim? i
: tor — 5ffq = fo <ty + B/, |
teat signal {see fig. 7} ;
Irradianee top —~ Bifp € foo < by 4 84, Eopey | 30 Wime
Diregtivity Angle of half fransmission distance oy 45 dag ;
Application Circuit %
1006%) oy
— 2 { i
TSOP17.. 4.7up3[ el ¥ v E
R LR e :
y fiwral (
TSALEE._!\ *"j{’ 4 | Ot T Loptonal |
.\ : i\i:i :
o T— k| {3 GND
1y

'1 recommended o suppress power supply disturbances
) The output voltage should not ba hold continuously &t a voltage: below 2.3% by the exiemal orcull
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APPENDIX D

MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLE0AT - FESRUARY 1980 - REVISED OCTOBER 2302

® Meet or Exceed TIA/EIA-232-F and ITU MAX232 ... D, DW. N, OR NS PACKAGE
Recommendation V.28 MAX2321...D, DW. OR N PACKAGE
; {TOP VIEW)
® Operate With Single 5-V Power Supply
@ Operate Up to 120 kbit/s c1+ ]+ ¥Yee
® Two Drivers and Two Receivers VS+ E 2 .?ND
ci-[Jz2 10UT
e +30-VI t
nput Levels . coe [l 4 RAIN
® Low Supply Current. .. 8 mA Typical ca-[] = R1GUT
@ Designed to be Interchangeable With vs []e T8
Maxim MAX232 T2OUT |7 T2
® ESD Protection Exceeds JESD 22 Rz2IN [ & R20UT

— 2000-V Human-Body Model (A114-A)
@ Applications
TIAJEIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

descriptionfordering information

The MAX232 ie a dual driverfreceiver that includes a capacitive voitage generator to supply EIA-232 vollage
levels from a single 5-V supply. Each receiver converts EIA-232 inputs fo 5-¥ TTL/ICMOS levels. These
receivers have a typical threshold of 1.3V and a typical hysteresis of 0.5 V, and can accept+30-V inputs. Each
driver converts TTLICMOS input levels into EIA-232 levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas instruments LInASIC™ library.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGET PART NUMBER | MARKING
PDIP (N} Tube MAX232N MAXZ32N
Tube MAX23Z2D .
SOIC (D) MAX232
Tape and reel MAX23ZDR
0°C {o TOC
; Tube MAX232DW
SOIC (DWY MAX232
Tape and rzel AX232DWR
SQR (NS) Tape and reel MAX23IZNSER MAXZ3Z
PDI? (M} Tube FAK232IN MAXZI2IN
Tube MAX2321D
i AN
—40°C to 85°C Sue @) Tape and r=&l MAX232IDR A :
T X 1A
SO (D) Tube HAX2321DW e
Tape and rsel MAX23ZIDWR

T Package drawings, standard packing quanities. thenmal ¢ata, symbaization, and PCB gasign
guidefines are available at www ti comise/packape.

Please be aware that an important notice concerning availability, standard warranty, and use in crtical applications of
Texas Instruments semiconducior products and disclaimers thereto apoears at the end of th's data sheet.

LinASIC is a tsdemark of Texas Instruments.
e e e R R T SR O B
PROCUCTION DXTA Imommlion b cumend s of pabikalion dde ‘ f Cepyright © 2002, Texas InstruTerts incorparated

Froducts corfom b e pacticalbone por 106 b of Tess belnmnls
slandard warmanty Frodection proceis g doss not mces sty Includ o
teetugof et parametne

EXAS
INSTRUMENTS

FOST OFFICE BOX 555203 9 DALLAS, TEXAS T£288 1
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