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CHAPTER 1

INTRODUCTION

1.1 Background of Project

The Automated Juice Mixer is a juice mixing device that allows user to create
desired drinks with up to four different ingredients through a user friendly interface.
RS232 serial port is used to connect the computer to the juice mixer which will allow
user to dispense their desired recipe easily. The connection is allowed uploading or
downloading recipes to the EEPROM embedded in microcontroller so that the recipes
does not lose its contents with the loss of power supply and can be retained in EEPROM
without power supply for up to 40 years with up to 1 million cycles of writing can be

executed.

The design of the juice mixer is build by a bottles which supported by solenoid
valve with tube and DC motor. The tube is used together to allow liquid to flow through
it based on the time that is set on timer and the DC motor is used to dispense the liquid

smoothly.

The IC used in this project is the PIC16F877. The Harvard architecture is used to

implement its function as programmable interface controller. By used EEPROM the



program can easily be downloading into PIC and it can be electrically erased when new
program is needed to replace the original program. Visual Basic programming software
is used to program the IC used in this project. The software control whether to dispense
the liquids or load recipes to or from EEPROM and the graphical user interface software
is designed in Visual Basic which allows user to send the recipe data through the RS232

port.

1.2 Objectives
The objectives of the project are:-

1) to build a juice mixer which allow user to create desired drinks with up to
four different ingredients through a user friendly interface.

2) to develop a good system for dispense or blend the juice by used PIC
16F877.

3) to build a juice mixer which used RS232 serial port connection between the
computer and the EEPROM to allow uploading/downloading recipes
process.

4) to design the prototype/model of device that can mix the juice

automatically.



1.3 Problem Statement

Nowadays, in rapid technology development, human activities increase with the
increase of demand. Biologically when human activities increase, human body will
dehydrate more and as a result, human body will need a water to recover the losses. In
doing so, lots of people prefer to buy water from shop. This will result in misspent their

money as we knew the price for need items increases every year.

As a solution of human needs mention above, lots of drinking water maker now
available in market and we can also found it at industrial places, office building and
event at home. For example the ‘vending machine’, ‘3 in 1 instant’ and ‘coffer maker’
can be found in certain home. The disadvantage of this available equipment is the taste
of the drinking water is not satisfied for every individual because every person has their

uniqueness of taste.

Besides that, some drinking water maker is specified in one type of drinking
water only. Indeed there are machine that give a various type of drinking water. That’s
mean not only one type of drinking water can be made, for example vending machine.
Because of the size, it is impossible to place vending machine at home. In fact, it is not
portable type machine. Instead of that, it requires more time to be spent to wait for water

to mix with ingredients when ‘3 in 1” is used.

The Automated Juice Mixer is a solution for this problem. It is designed to be
user friendly. The machine is automatic mix and dispenses the desire drinks. This
machine provides four different ingredients including two flavors, sugar and water. The
users only need to press the start button to know all ingredients quantity and then choose

and press the flavors button. This will save time compared to the normal method.



1.4  Scope of the Project

The scope for this project is to study the PIC(Peripheral Interface Controller)
deeply including the C programming to program the PIC for controlled the hardware
part. Besides that, the types of motor also need to study for choosing the suitable motor
for dispense the juice and suitable valve to allow the flow of all ingredients to the
container cup to mix in order to make one glass of juice. Then, the visual basic
programming is studied for use as a graphical user interface to interact with a computer
which employs graphical images, in addition to represent the information and actions
available to the user. And lastly, the serial port connection using RS232 serial port also
is studied to know how that data can be transmitted and received and communicate

through the hardware and software.

1.5 Outline of the Thesis

This thesis consists of five chapters that describes in detail and clearly about this
project. Chapter one is an introduction of the entire project. These are included the
importance of this project and motivation of the projects. Besides, the problem

statement, objectives and scope are discussed in this chapter.

Chapter two will be based on the literature review that is related to this project.
Literature review is important to explain or briefly describe the work that has been
reported on a topic or field. It will describe the related theory of components or some
devices that is chosen in this project. It also explains the main ideas of the approach
taken here as well as a frame of conditions and potential problems to which the system
will be adapted.



Chapter three explains the project methodology implemented in this project in
details. Tt is use to describe the research perspective at past, present or possible future
points of view. This chapter also have been listed the methodologies that could be use
and describe why ecach might be appropriate and feasible. So, it can be reuse as a guide

to make some improvement to this project.

Chapter four is focused on the result and analysis of this project. This chapter
describes all the results and analysis with some discussion about the testing and

verification.

Last chapter in this thesis are conclusion of this project. The performance and
limitations of this project from the beginning to the end is discuss including the
problems, unachieved objectives and all the matters arise during this project conducted.
This chapter also, describes the future recommendation plus the ideas of upgrading that

can be add to improve and increase the efficiency and reliability in future.



CHAPTER 11

LITERATURE REVIEW

2.1 Introduction

In this chapter, all about theory and concept of the entire project is explained.
Literature review on past journals is done to understand the operation of project. Before
start the project, literature review must be done which is all information about the

project can be applied to the product that is going to design.

2.2  History of Peripheral Interface Controller(PIC)

PIC is a family of Harvard architecture microcontrollers made by Microchip
Technology, derived from the PIC1650 originally developed by General Instrument's
Microelectronics Division. PIC are popular due to their low cost, wide availability, large
user base, extensive collection of application notes, availability of low cost or free
development tools, serial programming and re-programming with flash memory

capability.



The PIC architecture is distinctively minimalist. It is characterized by some
features such as it has a separate code and data spaces with a small number of fixed
length instructions. The most instructions are single cycle execution with a single delay
cycles upon branches and skips. Furthermore, it has a single accumulator which the use

of source operand is implied.

All RAM locations are functioned as registers as both source and destination of
math and other functions. The hardware stack inside the PIC is functioned for stored the
return addresses and a fairly small amount of addressable, the data space typically 256
bytes and extended through banking. Then, the PIC is consisting of data space mapped
CPU, port and peripheral registers. The program counter is also mapped into the data

space and writable used to synthesize indirect jumps.

PIC microcontrollers have a very small set of instructions, leading some to
consider them as RISC devices, however many significant features of RISC CPU's are
not reflected in the PIC architecture. For example it does not have load-store
architecture, as memory is directly submit in arithmetic and logic operations and it has a
singleton working register, whereas most modern architectures have significantly more.
But PIC microcontrollers are categorized under RISC category due to their features. It is
reduced instruction set, fixed size of each instruction and execution of each instruction

in single cycle.

PIC has a set of register files that function as general purpose RAM, special
purpose control registers for on-chip hardware resources are also mapped into the data
space. The addressability of memory varies depending on device series, and all PIC

devices have some banking mechanism to extend the addressing to additional memory.



2.3 Software

In order to control a device easily without knowing how everything works.
Visual Basic is chosen to write a GUI program rather than using the Common Line
Interface because graphical user interface is a particular case of user interface for
interacting with a computer which employs graphical images and widgets in addition to

text to represent the information and actions available to the user.

2.3.1 EEPROM Programming

The most important characteristics of this memory are that it does not lose its
contents with the loss of power supply. Then the data can be retained in EEPROM
without power supply for up to 40 years and up to 1 million cycles of writing can be
executed. Actually, EEPROM memory also is placed in a special memory space and can

be access through special registers. These registers are:

EEDATA: holds read data or that to be written
EEADR: contain an address of EEPROM location being access.
EECONI1: contain control bits.

EECON2: this register does not exist physically and serves to protect
EEPROM from accidental wiring.
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