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CHAPTERI

INTRODUCTION

1.0 Overview

Nowadays, all technology is a computer-based. Computers are used as
monitoring device as well as data storage. Those data being display are more precise
with less error on it. In order to send data to the computer, one communication
protocol is used. The communication protocol will be used based on how fast the
data might be displayed. This is one of the very important things when buying
hardware. User will buy the fastest communication technology between pc and
hardware. There are 3 types of protocol widely use nowadays. They are serial
communication, parallel communication and USB communication. In order to

communicate, cable is used to connect between PIC and PC.

From that, parallel-port-based data acquisition system is designed and
implemented as a project to shows how parallel port works when communicating
with pc. Many hobbyist and engineer prefer to use serial port compared to the
parallel port. But actually, implement parallel port is easier. Parallel port could be
directly connected to the hardware without any adapter. If so, it just used to
multiplexed and latched. Research before widely used in MS-DOS. This is because



window 95/98 can access I/O. But this project is implemented in Window XP
environment to take advantages of the extended capabilities of a modern PC to take

care of all data manipulation (store, calculation, display) tasks.

1.1  Objective

The objective of this project is to realize a basic parallel-port-based data
acquisition system. The hardware that is to be developed will measure data at a fixed
interval and send them to a PC. On the PC side, a program will receive the measured
data, store them, and display them as text or graph. The hardware will limit itself to
measuring voltage levels, but the final product can be adapted to suit many
applications, such as temperature monitoring, water level monitoring, etc. Besides

that objectives of the project are:

1. To master relevant aspects of PC and PIC programming.

This project encourages student to gain knowledge until master of relevant
aspects of PC and PIC programming. Student must know needs of PC in term of

sending and writing data and how to communicate with other device.

2. To master the parallel-port protocol.

Designing this project also encourages student to find information about

parallel port protocol as much as they can until they master on it.

1.2 Problem Statement

In order to communicate using parallel port protocol in Window XP there
were several problems occurred when accessing input data from external device.
Writing programs to talk with parallel port was easy in old DOS days and in
Win95/98 too. Inportb and outportb or _inp() or _Outp functions could be used in the
programming without an problem if the program is run on DOS or WIN95/98. But



entering to the new era of NT clone operating systems like WIN NT4, WIN2000, and
WINXP, all this simplicity goes away. Being interested in Parallel port interfacing
and programming in writing a program that can talk to parallel port successfully in
NT based operating systems experienced the problems. When a program which is
written using the conventional software functions like Inporb, outportb, inp() or

_Outp on a WINNT or WIN2000 system is ran, an error message is shown.

The other problem that had been faced is parallel port mode. In order to read
input from data lines at parallel port, parallel port mode has to change into
bidirectional. This means data lines are changed into input mode and it can be as data

input instead of output in default.

1.3  Scope of Work

This project is divided into 2 parts: PC programming and PIC programming,

L. The PC programming side involved:

i) Parallel-port-based communication
- Parallel-port is used as medium to communicate between PIC and
PC. In order to use the parallel port, configuration pins of parallel
port and its program must be known so that the parallel-port
recognized by the PC.

i1) Data storage
- The PC is programmed so that the value accessed from parallel
port could be store into PC.

i)  Text-based and graphical (optional) display of measured value
- The PC 1s also programmed to display value in text-based.



2. The PIC programming side involved:

The overall information about PIC being used is studied referred to the
datasheet. The important parts that highlighted are:

1) Internal ADC
- ADC is programmed into PIC so that PIC could measure input

analog value then it is converted into digital value.

ii) LCD display
- PIC is also programmed in order to display measured value at
LCD.

1)  Timer/interrupt programming
- The PIC is programmed in order to read input value at desired

time interval.

iv)  Parallel-port communication
- Output and input pin at PIC is recognized so the output and input

signal from that pin can access parallel port.



1.4  Methodology

Below is the flowchart of the methodology that has been referred.

Literature Review

l

Review of basics
(PC programming &
PIC programming)

A 4

Development of basic circuits
(parallel-port testing device, PIC-
based voltage measurement and
display device)

Development of simple PC-based
parallel-port programs

y
Improvement of basic
circuits + addition of
advanced features

System integration and testing

1.5  Structure of report

Generally, this report contained 5 main chapters. Those are Introduction,
Literature Reviews, Methodology, Result & Discussion and Conclusion. In Chapter I
— Introduction, briefly explained overview of the whole projects that is introduced
the project and why it must be implemented into real world, the objectives of project,
problem faced when running the hardware that is problem statement, scope of work
done when developing the project and method that has been used. All theories that

are taken and referred from articles, journal, books related to the project are



explained detail in Chapter II. Methods that have been used in order to achieve
purpose of the project are explained in detail in Chapter III. Including also in this
chapter explanation about hardware that has been built and programming source code
with appropriate comments. Chapter IV is Result & Discussion that explained the
output and the operation of the project with end user pictures. Conclusion then is
included in Chapter V which contained suggestion, strengthens and weaknesses of
the project. Chapters are separated in sequence in order to give easier view for

readers.



CHAPTERII

LITERATURE REVIEW

2.0 Literature review

In order to develop this project, some reviews and researches are made from
articles, journal, and Lab sheet from other university, reference books and also
forum. All sources are used to compare and to familiarize with various ways to

develop the project.

“IF YOU STEAL FROM ONE AUTHOR, IT’S PLAGIARISM; IF YOU
STEAL FROM MANY, IT’S RESEARCH”
(Wilson Mizner, 1876 — 1933)

One structure of work that shows connection between technical aspect of project and

theory is implemented.



2.1 Controller

From perspective of controller, choosing suitable microcontroller is important
in order to control the device that has been made. Microcontroller that has been
chosen must be programmable and erasable. For that purpose, Peripheral Interface
Controller (PIC) is chosen as microcontroller. Reviews about PIC are referred from
some book about PIC. Some article and journal are also downloaded from the
Internet and IEEE Xplore websites as references. Discussions are made among
expertise in the related forum. Below are theories about PIC adapted and compiled

from resources mentioned above.

2.1.1 The PIC was developed as a peripheral controller

MicrocHE -

Figure 2.1: PIC

PIC is the IC that has been developed years ago to control peripheral devices,
alleviating the load from the main CPU. Compared to a human being, the brain is the

main CPU and the PIC is equivalent to the autonomic nervous system.

2.1.2 The PIC is the small computer

The PIC, like the CPU, has calculation functions and memory, and is
controlled by the software. However, the throughput and the memory capacity are
low. Depending on the kind of PIC, the maximum clock operating frequency is about

20 MHz and the memory capacity (to write the program) is about 1K to 4K words.

The speed has been determined by clock frequency at which a program is
read and an instruction is executed. The throughput cannot be judged with the clock

frequency alone. It changes with the processor architecture. However within the



