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ABSTRACT

The main aim of the project entitled “RFID BASED PETROL
BUNK AUTOMATION SYSTEM” is to implement a secured vending
system for petrol bunks using RFID tags. Each employer will be given the
RFID tag. Initially, the employer has to swipe his RFID tag near the reader.
Then, he has to enter the quantity to be vended in the machine. The reader
receives the data from the card and in turn transmits to the microcontroller.
The microcontroller in turn switches on the vending pump. Depending on |
the quantity, the relay on time differs. Simultaneously the microcontroller
transmits the total quantity, total amount and the employer ID to the PC. At
the end of the day the amount to be paid by the employer and the quantity he
has vended will be displayed in the PC and it can be cross verified to the
actual. The unit works only for the authorized RFID tags. This project

provides secured and centralized system for petrol bunk.
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CHAPTER 1:INTRODUCTION



1.INTRODUCTION

Nowadays the technology is going on attaining its various
stepping stone and almost it has attained its saturation level. So far, as this
development is concerned the industrial life is fully converted into an
automated one. Actually the term automation is reducing the manual power
i.e., reducing the burden of manual work to perform a particular task. This
not only reduces the man power but also it avoids the human error and

provides the accuracy in the task that is going to be performed.

The automation provides the at most security for the work that
is performed. Time consumption is reduced by this automation and the total
cost of the project can be considerably reduced by subjecting the system to
automation. Now, as far as the technical and modernized world is concerned,
the automation plays a vital role and it occupies the core area in our project
which makes fuel vending system as an automated one. So this type of

complication less automation gives us a easy way to lead our life.

1.1. PROBLEM STATEMENT

In the present conditions, the fuel vending system is working under
the manual control, so many problems sustain due to the currently prevailing
system. There is no centralized system for monitoring transactions in petrol
bunk and also there is mo security in operating vending pump. The
automation of fuel vending system if implemented will provide solution to

these problems.



1.2 OBJECTIVE

The main objective of our project is to provide an automated fuel
vending system in which the manual power used is reduced to its least, the
accuracy and security provided to its maximum. The concept of secured
system is implemented using RFID technology and providing centralized

system for monitoring transactions in petrol bunk.
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2.BLOCK DESCRIPTION

2.1. BLOCK DIAGRAM

OPTO
INTERRUPTER
N
RFID MICROCONTROL LINE .
READER "| LER »| DRIVER > Pe
KEY I/P
h 4
DISPLAY

FIG.1.1.Block digram of RFID based petrol bunk automation system

2.2. DESCRIPTION
Overview of Peripheral Interface Controller(16F73)

PIC has Harvard architecture in which the data memory and
program memory have separate blocks. The bus width of the program
memory is 14-bit and that of data memory 1s 8-bit. It is a RISC controller

with 35 instructions.



In this project PIC 16F73 microcontroller is used which has the
peripherals like 4k ROM, 192 Bytes RAM, timers, PWM, A/D, USART etc.
A/D is used to convert analog signal into digital. USART is serial
communication protocol, which 1s for Micro controller to mobile
communication. PWM is used for speed control and
Timer O is used to calculate the speed. These are the basic requirements of

this project.

Overview of RFID

RFID uses wireless technology operating with the 50 KHz to
75 GHz frequency range. A RFID system consists of a RFID tag or
transponder that contains data about the tagged item/object, and antenna, a
RF transceiver to generate RF signals, and a RFID reader used for collecting
RFID data, which it passes to a host system for processing.

RFID does not require line-of-sight to operate for
communications between a tagged object (which could be almost anything
including a car, merchandise, package, files etc.) and a reader.

Data encoded on the RFID tag can contain a variety of
information about the object including item description through the use of an
electronic product code (EPC). The EPC is an electronic representation of a
product, which can include information about the product, manufacturer, and

uniquely identify the product.



Overview of Transceiver (IC MAX232)

Transceiver is an IC MAX 232. It is a RS 232 transceiver 1C. It
is popularly known as voltage shifter. It converts CMOS level micro
controller data into RS232 level data and vice-versa. It internally consists of

voltage doublers and inverters.

Overview of Sensors

In this project Opto Interrupter are used to sense the amount of
fuel delivered. Opto interrupter has two parts.
e Transmitter
¢ Receiver
LED acts as a transmitter and phototransistor works as a

receiver. The output control is done using relays.
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3. HARDWARE DESCRIPTION

3.1 PERIPHERAL INTERFACE CONTROLLER(16F73)
Introduction

A Single chip microcontroller is obtained by integrating all the
components of a microcomputer in one IC package. Hence apart from CPU
such a single chip microcomputer will therefore contain its own clock
generator and some amount of ROM or EPROM, RAM and I/O ports on the
same chip. It may also have other features like timer/counter, USART,
PWM, A/D etc., on the chip.

3.1.1 Architecture of PIC Mierocontroller (16E73)

Microcontroller is a tiny chip. It has inbuilt memory, timer,
ports and other additional features. There are several companies
manufacturing the micro controllers like Intel, Motorola and Microchip. PIC
is the product of microchip. The following are the special characteristics of
PIC. The architecture of PIC microcontrolier (16F73) is shown in the figure
3.1. (a).[1]

Features of PIC
1. Long Word Instructions
. Single Word Instructions
. Instruction Pipeline

. Single Cycle Instruction

. Register File Architecture

2
3
4
5. Reduced Instruction Set
6
7. Orthogonal (Symmetric) Instructions
8

. Instruction Flow/Pipelining
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Arithmetic Logical Unit (ALU)

PIC Micro controllers contain an 8-bit ALU and an 8-bit
working register. The ALU is a general-purpose arithmetic and logical unit.
It performs arithmetic and Boolean functions between the data in the

working register and any register file.

The ALU is 8-bits wide and is capable of addition,
subtraction, shift and logical operations. Unless otherwise mentioned,
arithmetic operations are two's complement in nature. In two-operand
instructions, typically one operand is the working register (‘Wf register).
The other operand is a file register or an immediate constant. In single
operand instructions, the operand is either the “W’ register or a file register.
The ‘W’ register is an 8-bit working Register used for ALU operations. It is
not an addressable register. Fig 3.2 shows the block diagram of ALU of PIC
16F73 [1].
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IS TR TIOHWW/ORD)
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O BIT _OR FROM
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D=0 | I — >

HSTRUCTION

Fig. 3.1. (b) Block diagram of ALU of PIC 16F73



Status Register

The STATUS register contains the arithmetic status of the
ALU, the RESET status and the bank select bits for data memory. Since this
register controls the selection of the Data Memory banks, 1t is required to be
present in every bank. Also, this register is in the same relative position
(offset) in each bank.

The STATUS register can be the destination for any instruction,
as with any other register. If the STATUS register is the destination for an
instruction that affects the Z, DC or C bits, then the write to these three bits
is disabled. These bits are set or cleared according to the device logic.
Furthermore, the TO and PD bits are not writable. Therefore, the resuit of
an instruction with the STATUS registers, as destination may be different
than intended. For example, CLRF STATUS will clear the upper-three bits
and set the Z bit. This leaves the STATUS register as 000u uluu (where
u=unchanged).

It is recommended therefore, that only BCF, BSF, SWAPF and
MOVWE instructions be used to alter the STATUS register because these
instructions do not affect the Z, C or DC bits from the STATUS register. [6]

IRP RP!1 RPO TO PD \ Z \Dc CJ

Bit 7 Bit 0

Bit7 IRP: Register Bank Select bit (used for indirect addressing)
] = Bank 2, 3 (100h - 1FFh)
0 = Bank 0, 1 (00h - FFh)
For devices with only Bank0 and Bank1 the IRP bit is reserved, always maintain

this bit clear.



Bit 6:5 RP1:RP0: Register Bank Select bits (used for direct
addressing)
11 = Bank 3 (180h - 1FFh)
10 = Bank 2 (100h - 17Fh)
01 = Bank 1 (80h - FFh)
00 == Bank 0 (00h - 7Fh)
Each bank is 128 bytes. For devices with only Bank0 and Bankl the
IRP bit is reserved, always maintain this bit clear.
Bit4 TO: Time-out bit
1 = After power-up, CLRWDT instruction, or SLEEP instruction
0 = A WDT time-out occurred
Bit 3 PD: Power-down bit
1 = After power-up or by the CLRWDT instruction
0 = By execution of the SLEEP instruction
Bit2  Z: Zero bit
1 = The result of an arithmetic or logic operation is zero
(0 = The result of an arithmetic or logic operation is not zero
Bit 1 DC: Digit carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF
instructions) (for borrow the polarity is reversed)
1 = A carry-out from the 4th low order bit of the result occurred
0 = No carry-out from the 4th low order bit of the result
Bit 0 C: Carry/borrow bit (ADDWF, ADDLW, SUBLW, SUBWF
instructions)
1 = A carry-out from the most significant bit of the result occurred

0 = No carry-out from the most significant bit of the result occurred



312 MEMORY ORGANIZATION 7277\

There are two-memory blocks (aRARY

ia U

[ =]
L ..,8 /
1. Program memory % o &7

2. Data memory — }) - 2848
Each block has its own bus, so that access to each block can occur
during the same oscillator cycle. The data memory can further be broken
down into
General Purpose RAM,

Special Function Register (SFRs).

Program Memory Organization

Mid-Range MCU devices have a 13-bit program counter
capable of addressing an 8K x 14 program memory Space. The width of the
program memory bus (instruction word) is 14-bits. Since all instructions are
a single word, a device with an 8K x 14 program memory has space for 8K
of instructions. This makes it much easier to determine if a device has

sufficient program memory for a desired application .

Program Counter (PC)

The program counter (PC) specifies the address of the
instruction to fetch for execution. The PC is 13-bits wide. The low byte is
called the PCL register. This register is readable and writable. The high byte
is called the PCH register. This register contains the PC 12:8 bits and is not
directly readable or writable. All updates to the PCH register go through the
PCLATH register.



Stack

The stack allows a combination of up 10 8 program calls and
interrupts to occur. The stack contains the return address from this branch 1n
program execution. Mid-Range MCU devices have an 8-level deep x 13-bit
wide hardv'vare stack The stack space is not part of either program or data
space and the stack pointer is not readable or writable.The PC is PUSH onto
the stack when a CALL instruction 18 executed or an interrupt causes a
branch. The stack is POP in the event of a RETURN RETLW or a RETFIE
instruction execution.PCLATH is not modified when the stack is PUSH or
POP[6].

Data Memory Organization

Data memory is made up of the Special Function Registers
(SFR) area, and the General Purpose Registers (GPR) area. The SFRs
control the operation of the device, while GPRs are the general area for data
storage and scratch pad operations. The data memory is banked for both the
GPR and SFR areas. The GPR area is banked to allow greater than 96 bytes
of general purpose RAM to be addressed. SFRs are for the registers that
control the peripheral and core functions.

Banking requires the use of contro! bits for bank selection.
These control bits are located in the STATUS Register (STATUS 7:5). To
move values from one register to another register, the value must pass
through the W register. This means that for all register-to-register moves,
two instruction cycles are required. The entire data memory can be accessed
either directly or indirectly. Direct addressing may require the use of the
RP1:RPO bits. Indirect addressing requires the use of the File Select Register
(FSR) Indirect addressing uses the Indirect Register Pointer (IRP) bit of the



STATUS register for accesses into the Bank0 / Bank1 or the Bank2 / Bank3

areas of data memory .

Special Function Registers (SFR)

The CPU and Peripheral Modules use the SFRs for controlling
the desired operation of the device. These registers are implemented as static
RAM. The SFRs can be classified into two sets, those associated with the
“core” function and those related to the peripheral functions. Switching
between these banks requires the RP0 and RP1 bits in the STATUS register
to be configured for the desired bank. A Power-on Reset and other resets

initialize some SFRs, while other SFRs are unaffected .

3.1.3 OSCILLLATOR

The internal oscillator circuit is used to generate the device
clock. The device clock is required for the device to execute mstructions and
for the peripherals to function. Four clock periods generate one internal
instruction clock (TCY) cycle. There are up to eight different modes, which
the oscillator may have. There are two mode which allow the selection of the
internal RC oscillator clock out (CLKOUT) to be driven on an I/O pin, or
allow that /O pin to be used for general purpose function the device
configuration bits select the oscillator mode .The device configuration bits
are non volatile memory location and the operating mode is determined by
the value written during device programming the RC oscillator option saves
system cost while the LP crystal option saves power. Configuration bits are

use to select the various option.[1]



3.1.4 PORT CONTROL REGISTERS

PortA and TrisA Register

The RA4 pin is a Schmitt Trigger input and an open drain
output. All other port pins have TTL input levels and full CMOS output
drivers. All pins have data direction bits (TRIS registers), which can
configure these pins as output of input.

Setting a TRISA register bit puts the corresponding output
driver in a hi-impedance mode. Clearing a bit in the TRISA register puts the

contents of the output latch on the selected pin(s).

PortB and TrisB Register

PORTR is an 8-bit wide bi-directional port. The corresponding
data direction register is TRISB. Setting a bit in the TRISB register puts the
corresponding output driver in a high-impedance input mode. Clearing a bit

in the TRISB register puts the contents of the output latch on the selected
pin(s).

PortC and TrisC Register

PORTC is an 8-bit bi-directional port. Each pin is individually
configurable as an input or output through the TRISC register. PORTC pins
have Schmitt Trigger input buffers. When enabling peripheral functions,
care should be taken in defining TRIS bits for each PORTC pin. Some
peripherals override the TRIS bit to make a pin an output, while other

peripherals override.[7]



3.2 SERIAL PORT STANDARDS
PC communication is established using RS232 protocol. R§232
is a serial protocol mainly used for PC communication. The maximum

distance it can run is 15 meters.

3.2.1 RS 232 Connector Pin Assignment
RS 232 connector was originally developed to use 25 pins. In
this, pin-out provisions were made for a secondary RS§232 communication

channel. Now a days, the smaller 9-pin version is most commonly used

which is shown in the fig.3.2.1(a) and fig 3.2.1(b).

Fig 3.2.1.(a) PC Com Port - EIA-574 RS-232/V.24 pinoutona DB-9 pin
Used for Asynchronous Data

15
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Fig: 3.2.1(b) Pin out diagram of RS 232 port

Electronic data communications between elements will
generally fall into two broad categories, single-ended and ditferential.
RS232 (single-ended) was introduced in 1962, and despite rumors for its
early demise, has remained widely used through the industry.

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
nactive" 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 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 A 3 to -12 volts indicates an "OFF" 1-
state (MARK) condition.... Modemn 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. The "dead area" between +3v and -3v is designed to absorb line noise.
In the various RS-232-like definitions this dead area may vary. For instance,
the definition for V.10 has a dead area from +0.3v to -0.3v. Many receivers

designed for RS-232 are sensitive to differentials of 1v or less.

This can cause problems when using pin-powered widgets - line
drivers, converters, modems etc. These types of units need enough voltage &
current to power them self's up. Typical USART (the RS-232 /O chip)
allows up to 50ma per output pin - sO if the device needs 70ma to run we
would need to use at least 2 pins for power. Some devices are very efficient
and only require one pin (some times the Transmit or DTR pin) to be high -

in the "SPACE" state while idle.

An RS-232 port can supply only limited power to another

device. The number of output lines, the type of interface driver 1C, and the



state of the output lines are important considerations. Data is transmitted and

received on pins 2 and 3 respectively[7].

3.2.2 1IC MAX 232

This IC is popularly known as a voltage shifter. It’s a 16- pin IC used
for the PC to microcontroller communication. This 1C is connected between
router and PC. The voltage level of microcontroller is 0 TO 5 Volts. In order
to make communication between PC and microcontroller voltage conversion
‘s essential. MAX 232 achieves this voltage conversion. This internally
consists of diodes, logic gates, and capacitors. MAX 232 modifies the
voltage level with respect to PC and vice versa. Fig.3.2.2 shows the logic

diagram of MAX 232 IC.
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Fig.3.2.2. Logic diagram of MAX232



3.3. RFID SYSTEM

Although it may seem like a new technology, Radio Frequency
Identification (RFID) has been around since the 1940’s. In fact the United
States Air Force first used RF id technology to track friendly aircraft in
World War IIL.

Today, RF id has the potential to dramatically improve many
applications in the industrial, transportation and service industries through
automatic detection, identification, and control of products and assets. The
hope for RFID is to provide supply chain efficiencies, reduced labor costs,

and accurate real-time resource information.

Fig.3.3 (a) Photo Copy of RFID Strip

Definition

RFID is a term used for any device that can be sensed at a
distance by radio frequencies or thereabouts, with few problems from
obstruction or mis-orientation. The origins of the term lie in the invention of
tags that reflect or re-transmit a radio frequency signal. In its current usage,
those working below 300 Hz and those working above 300 MHz, such as
microwave (GHz) tags, are included. For example, one type of chip less tag

works at 100 Hz and one recent type of battery-driven chip tag works across

19



the range 5.7 — 7.0 GHz, rather than at one frequency. Higher frequencies
such as visible and infrared devices are excluded as these systems have very
different properties and are frequently sensitive to obscuration, heat, light,
and orientation. The term “tag” is used to describe any small device — shapes
vary from pendants to beads, nails, labels or micro wires and fibers — that
can be incorporated into paper and even special printed inks on, for example,
paper[4].

3.3.1. RFID FREQUENCY

To understand RFID, it 1s necessary to understand Radio
Frequency Technology.

Radio Frequency (RF) is all about physics. RF communication
works by creating electromagnetic waves at a source and being able to pick
up those electromagnetic waves at a particular destination. These
electromagnetic waves travel through the air at near the speed of light. The
wavelength of an electromagnetic signal is inversely proportional to the
frequency; the higher the frequency, the shorter the wavelength.

Frequency is measured in Hertz (cycles per second) and radio
frequencies are measured in kilohertz (KHz or thousands of cycles per
second), megahertz (MHz or millions of cycles per second) and gigahertz
(GHz or billions of cycles per second). Higher frequencies result in shorter
wavelengths. The wavelength for a 900 MHz device is longer than that of a
2.4 GHz device.
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(a) A Long Wavelength

(b) A Short Wavelength

Note how the length of the wave affects the
frequency of waves (two versus four in the same

space).
Fig.3.3 (b) RFID Frequency

In general, signals with Jonger wavelengths travel a greater
distance and penetrate through, and around objects better than signals with

shorter wavelengths.

Imagine an RF transmitter wiggling an electron in one location.
This wiggling electron causes a ripple effect, somewhat akin to dropping a
pebble in a pond. The effect is an electromagnetic (EM) wave that travels
out from the initial location resulting in electrons wiggling in remote

locations. An RF receiver can detect this remote electron wiggling.

The RF communication system then utilizes this phenomenon
by wiggling electrons in a specific pattern to represent information. The
receiver can make this same information available at a remote location;
communicating with no wires.In most wireless systems, there are two
primary concerns: it must operate over a certain distance (range) and transfer

a certain amount of information within a time frame (data rate).
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RFID uses wireless technology operating with the 50 KHz to
2.5GHz frequency range. A RFID system consists of a RFID tag or
transponder that contains data about the tagged item/object, an antenna, a RF
transceiver to generate RF signals, and a RFID reader used for collecting
RFID data, which it passes to a host system for processing. RFID does not
require line-of-sight to operate for communications between a tagged object
(which could be almost anything including a car, merchandise, package, files
etc.) and a reader (an electronic device used to capture the RFID signal, as in
the picture above).

Data encoded on the RFID tag can contain a variety of
information about the object including item description through the use of an
electronic product code (EPC). The EPC is an electronic representation of a
product, which can include information about the product, manufacturer, and
uniquely identify the product(8].

3.3.2. WORKING OF RFID

An RFID tag consists of a microchip and a coiled antenna.RFID
tags may be either active or passive. Active tags tend to be larger and more
expensive than passive tags as they contain more electronics due to the fact
that they actively transmit data to a reader.

In comparison, passive tags draw power from the magnetic
field generated between itself and a reader to power its microchip's circuits,
allowing it to reflect the RF signal transmitted to it from a reader, adding
information by modulating the reflected signal.

Tags can also be either read-only, volatile read/write, or write
one/read many. In order for communication to occur between a tag and a
reader, they must be tuned to the same frequency. RFID systems can be
configured to operate in a variety of frequencies from low to uitra-high

frequency (UHF) or even microwave.



Being that RF propagation s different at different frequencies
due to power and wave form properties, RFID system configuration must be
considered in accordance with the applications that the system is designed to
support. For example, low frequency tags are a good choice for applications
in which the distance between tag and reader is small (typically less than a
foot) as apposed to UHF, which supports applications at greater distances
(up to about 20 feet).

Data gathered about the tagged RFID item/object may include
its Electronic Product Code (EPC), Location, Physical parameters

(temperature, pressure, humidity, etc.), Time Scanned, etc.

Fig.3.3. (c) Photo Copy of RFID Tags
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3.3.3. RFID TAGS

Tags include the following options
e Active or passive tags
¢ Read-only, read-write or write once

¢ Short-range or long range

Each option has certain advantages and disadvantages. For
example, active tags cost more and are larger, but are a better choice for use
with high value goods and/or those that require continuous identification and
location. Read-write tags, while expensive compared to read-only, are a
good choice for monitoring for security, quality assurance, and/or theft
deterrence.

Active tags may either provide active presence or active
location information. This means that they can either provide general
information about the presence of an object/item or more precise location
information. Active location RFID systems support a higher effective read
range with greater resolution capabilities, allowing for more precise tag
location determination. Read-write tags have reduced range due to the
increased signal overhead of the full duplex communications, causing these

systems to not perform location determination as well as read-only systems.

Fig.3.3. (d) Photo Copy of RFID Tags Internal View
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3.3.4. RFID READER

There is much debate on this particular topic. Keeping in mind
that the tag response IS a modification of the reflection of the signal 1t
receives (backscatter), there is not much power available to communicate
back to the reader. With respect to the signal emitted by the reader, the
backscatter response is much closer to the noise floor than the peak reader
emissions. Different methods of encoding data are used by a variety of
manufacturers, but basically all can be discussed in two types — in-band, and
out of band.

In-band responses offer a very discrete channel of operation,
which seems on the surface a clean design. However, many issues surround
this method making RFID systems difficult to design in general. One large
issue is that the reader must emit a very pure tone for a relatively long time
so that the tag response(s) can be decoded. The reader, when sending data, 18
occupying the same frequencies as the tag responses. Unlike typical methods
where transmission stops when changing from Tx mode to Rx mode, passive
RFID readers must continue to transmit carrier to power the passive tags.
Most tag backscatter is relatively low in frequency, and this forces the reader
carrier to be extremely clean so as not to interfere with the tag responses.
Another issue for design on in-band tag responses is that there must be some
wasted time in switching from reader transmit to tag transmit modes, and

back again. This time directly and negatively impacts system performance.

Lastly, in attempting to keep the tag response in-band, the data
bandwidth must be kept at approximately the same rate as the reader data
rate — relatively slow, and it 1s typically implemented in a digital baseband
type encoding (one cycle decode), which is less noise robust than other

methods. Frequently, however, there will be products that implement a much



higher data rate from the tag to the reader while staying in regulation. This 15
not as a result that the tag backscatter is ‘in channel’, but that the tag
emissions are not substantial enough to produce prohibited power levels
outside the reader channel. These systems are typically more robust as they
frequently encode multiple signals to produce a bit — placing a better

opportunity for decoding the signal.

Out of band tag responses have many benefits — such as the
previous paragraph seems to suggest. Multiple duplicate signals encoded
produce a better chance of a proper decodes — Manchester encoding 18 an
excellent example. Liven more robust, though, 1s a particular frequency
repeated in the 10’s, even 20°s of time. This gives a solid ‘tone’ onto which
the reader can lock. ‘Tones’ can be easily and very discretely decoded while
ignoring frequencies both lower and higher —net effect is much more
rejection of interfering signals known not to be the desired tag transmissions.
The trade-off, though, is obviously time (10x-20x lengthened time frame).
Increasing the frequency of the response shows many improvements 1n
overall system design, while keeping in mind that these emissions by the tag

are very low in power.

High frequencies allow the reader to receive at the same time it
is transmitting -- since it’s signature out of band is required to be very low
by regulation, tag energy in higher frequencies become larger than reader
emissions that can be substantially filtered. This full duplex signaling
climinates time spent changing from reader TX to tag TX and back. The
signal also allows for a less expensive reader transmitter since inherent noise
can exist in the channel as it does not impact the receiver channel from the

tag backscatter. For the same reasons, a reader can be built to receive tag



backscatter from a longer distance as compared to some real technology

limits of in-band signaling and reader receiver technology.

As it turns out, in-band signaling for backscatter responses
offers some large hurdles for reader designs that are not much of a problem
for out of band designs. Out of band designs do have to take into account the
effect of signals within the target backscatter receiver band, and also the
interference of RFID systems into other systems operating in the chosen
frequencies. It can easily be shown that RFID readers themselves emit a
majorify of the radiation that would interfere with their own receiver
circuits. Thus placing signals to be received by an RFID reader outside the

band in a majority of the cases is a much better condition.

The latter is of concern 10O regulators; however, the signal
strengths need to be discussed as a primary factor over the actual frequency
of operation. Signal strengths
of these out of band signals from backscatter devices are confined to the

realism that a number of conditions limit the power of backscatter:

The tag cannot reflect 100% of the power received by the
reader — backscatter is created by detuning the antenna and this in actuality
can only achieve in the 10’s of percentages of variance. The smaller the
change the better, as tags require as much power absorbed as possible to
maintain operational power.Tags are most likely to be located away from the
reader antenna by several meters. Reflections from the tag in the first few
feet are the only considerably powered out of band signals that could be

generated.



Passive tags are quite small circuits, without the ability to
regulate power via resistance / heat dissipation design. Instead, the tags will
detune the antenna so as not to absorb the excess power. This substantially
inhibits the tag’s ability to genecrate large variances of detuning and
backscatter power under substantial power conditions (close to the reader).

Backscatter is not a generated precise tone; in real designs it is
a sub-modulation of a reflected signal, and more closely resembles a square
wave control signal than a pure tone sine wave. Energy is evenly divided
into the higher and lower frequencies by nature. The square wave effect
further spreads energy out into even higher offset frequencies, but at
extremely low levels as opposed to the than confining a majority of energy
into a particular frequency.

In reasonable designs, backscatter energy is typically 40-60dB
less (2 minimum) than an RFID reader’s output, and is most likely to be in
the range of ‘spurious emissions’ than an offending signal. In fact, it 1s
entirely likely that a rapidly rotating fan blade produces the same level of
reflected signal out of a band as compared to a passive RFID tag. The US
regulations (FCC) qualifies a passive radiator as an ‘unintentional’ radiator
as they have investigated the emissions in general to be so trivial.

The US / FCC maintains the position of not requiring any tests of
emissions with RFID tags as it is not relevant.

If the backscatter is to be considered in a systematic approach,
issues such as distance from reader to tag, and both reader and tag from test
equipment receiving antennae must be specified in a test. Additionally,
power levels of the reader and of the tag must be specified. And, since tag
backscatter produces energy across many frequencies (a result of a more
square wave than sine wave modulation), ALL tag types, both in-band and

out of band, must conform to these levels.



All things considered, evaluating passive tag backscatter seems
much more trouble than it is worth, further supporting the US / FCC

viewpoint on the subject and also our recommendation.

3.3.5. RFID vs. OTHER TECHNIQUES

While Universal Product Codes (UPC) used with bar coding
systems have provided many benefits, EPC’s used with RFID systems are
poised to provide increased efficiency and productivity by way of automatic
identification and tracking.

Unlike bar code systems, which use a reader and code labels
that are attached to the object, RFID uses an electronic tag on the object to
acquire an RF signal at an RFID reader. Information is transferred via an
optical signal with bar codes as apposed to RE signals with RFID.

Bar codes and RFID tend to be used for different applications.
The fact that RFID does not depend on line-of-sight, makes it particularly
useful for applications, such as package management, in which the item
must be handled many times. Being that standard bar codes typically only
contain information about the manufacturer or originator of an item and
basic information about the object itself, RFID is particularly useful for
applications in which the item must be identified uniquely.

Since RFID uses radio waves rather than optics, RFID can
penetrate non-metallic materials, allowing the RFID tag to be embedded or
encased within an item or object. In contrast, the bar code must be physically

exposed to the surface of the object, and in the case of bar code labels, can

fall off the object.



Generally speaking, RFID is a better choice for situations in

which there is a need for a lot of handling, such as in a manufacturing and/or

moving inventory situations.

I

Fig.3.3. (¢) RFID Tags VS Barcodes

3.3.6. RFID APPLICATIONS
Applications enabled be RFID systems are limited only by the

imagination, but generally fall into the following categories:

Metering applications such as electronic toll collection
Telemetry, telemetries, and sensor applications

Inventory control and tracking such as merchandise
control

Asset tracking and recovery such as computing
equipment monitoring

Tracking parts moving through a manufacturing process
Payment systems

Tracking goods in a supply chain

RFID systems can improve CRM systems through inventory control. For

example, a customer service person can immediately and authoritatively tell

a customer whether a particular merchandise item is in the store and exactly

where it is within the store. In addition to the CRM benefit, this can provide

30



a huge benefit in productivity, virtually eliminating the time and expense of
employees locating merchandise.

Combining RFID systems with sensor applications enables
solutions such as detecting when a uniquely identified object has come into
contact with an environment that it should not, such as an area that is too
hot, too dusty, to humid, etc. Sensor systems can also provide valuable CRM
data via RFID communication such as detecting that car engine needs
maintenance when a consumer brings a car in for an oil change.

RFID can be invaluable for applications in which uniquely
identifying the item/object is critical due to concern over safety or quality
assurance such as management of hazardous materials or manufacturing
situations in which quality control depends on precise parts control.

As RFID evolves to allow for standardization and personal
RFID readers, various presence-based wireless marketing features will be
enabled such as the ability to automatically inform a consumer when they
are within the vicinity of a product type that they desire.

RFID and Business Processes

RFID is expected to dramatically improve many different
business processes including Supply Chain Management (SCM), Customer
Relationship Management (CRM), Manufacturing Resource Planning
(MRP), and Enterprise Resource Planning {ERP).

The benefits to SCM are expected to be enormous. By way of
example, a study conducted at the University of Florida in 2001 found that
$5.8 billion (US) was worth of inventory was lost due to administration
orrors. The use of RFID for tracking the movements of inventory can easily
save hundreds of millions or even billions of dollars.

In general, RFID can be used to improve supply chain integrity,

reduce labor costs, provide greater inventory/merchandise visibility, reduce



material/product loss, promote vendor-managed inventory control, virtually
eliminate the need for physical inventory management, and ensure product
authenticity.
In a manufacturing environment, RFID can be used to improve:
¢ Management of inventory and materials
¢ Timing and control of critical resources
o Improve Warehouse Management Systems (WM S)
Manufacturing and warehousing processes improved include
shipping and receiving, put away Pprocesses, picking processes, zone
tracking, yard management, and Jot tracking.
In a retail environment, RFID can be used to Improve:
e Merchandise inventory and ordering processes
¢ Customer Relationship Management (CRM)
o Merchandise tracking and fraud prevention
While people typically think of only the front-end portion of a
RFID system such as tags and readers, the back-end processing systems are
critical to fully realize the benefits of RFID. Front-end RFID sub-systems
can capture and report an enormous amount of data. Back-end subsystems
must process the data and manage it in a way that it becomes useful
information. Back-end RFID sub-systems must manage the interface to and
communications with various consuming applications and processes such as

inventory management and tracking, ordering, shipping and receiving.

3.3.7. RFID IMPLEMETATION ISSUES
RFID Privacy Issues
Some consumer and privacy advocacy groups fear that RFID
will take away personal privacy through exploiting the use of RFID to

monitor peoples’ movements and behaviors without their knowledge or



consent, for example, by tracking them via RFID tags in their clothes. While
there may be some legitimate concem about RFID privacy, this type of issue
is not well founded, as it would require satellite-based tracking, which while
possible, is not practical for commercial consumer operations such as
consumer market research. Still, some groups are making a lot of noise

about this 1ssue.

Implementation and Operational Issues.

Since radio waves bounce off metal and are absorbed by water,
RFID tags may not be embedded within metal objects or items with high
water content. This can be overcome by using lower frequency tags, which
have better penetration capabilities. However, low frequency tags also
require a clearer signal path between the tag and the reader, but not as close
as bar codes.

Readers are often designed to support time division
multiplexing to prevent the signal from one reader interfering with the signal
from another reader known as tag collision. Designing RFID systems to
capture signals from individual tags in a serial fashion prevents reader

collision.

RFID Standardization

Whereas closed loop systems, such as military or toll reading
systems do not necessarily require standards-based approaches, most
commercial open loop systems will benefit from standards-based
implementation. RFID standards affect the format and content of tag codes,
protocols and frequencies for tags and readers, security procedures and

applications.



As a means of promoting widespread adoption, the basic
structure of the Electronic Product Code (EPC) is patterned after the Global
Trade Item Number (GTIN) scheme. The EPC standard framework consists
of 96 bits of information with a unique naming scheme. The Header,
containing 8 bits, defines the number, type and length of all subsequent data.
The EPC Manager consists of 28 bits, which identifies the originating entity
(manufacturer) of the object/item. The Object Class, containing 24 bits, acts
as the tracking mechanism for specific groups such as lot number. The final
frame, the Object Identification Number, consists of 36 bits that uniquely
identify the object/item.

The Physical Markup Language (PML), based on XML, is used
in the RFID database registration and lookup process represents a new
standard language for describing physical objects. Standards organizations
for bar codes have historically been the EAN and the UCC. Going forward,
EPC global will be leading the charge for RFID standardization.

Low Cost RFID

In the past few years, the term “low cost RFID” has begun to
be used, and this may seem an artificial distinction at first sight. However,
low cost RFID tags, typically taken as those costing less than one dollar each
for up to 1 meter range and less than $5 above that, are different from
conventional tags in several important respects. These differences mean that
low cost RFID tags can be applied in very different, new applications and
interest very different groups of suppliers and end users. This alternative to
the barcode, magnetic stripe or printed label has advantages that include
tolerance of mis-orientation and obscuration, lower cost over life and ability
to “read”. Most importantly, they are usually cheap enough to be disposable

and thin enough to go in new



locations, even inside sheets of paper in some cases, so all flat versions,
including smart tickets and laminates, are usually called smart labels.
Almost all conventional RFID devices contain a transistor circuit
employing a microchip. By contrast, the potential in low cost RFID is split
between chip-based technologies and “chip less” tags. Chip less tags can stil
be interrogated through a brick wall and hold data but most are cheaper and

more primitive in electronic performance than chip tags[2].

3.4. OPTO INTERRUPTER

This is a subminiature photo reflector whose GaAs infrared
emitting diode and silicon transistor are assembled in the same package
allowing for easy installation and handling. This has an excellent S/N ratio
(more than 40dB) and contains a built—in filter for cutting visible light

It’s an optical sensor. Opto interrupter has two parts.

Transmitter.

Recelver.
LED acts as a transmitter and phototransistor works as a receiver. If the light
ray emitted by a LED is interrupted, it will produce one pulse, which is
given to PIC. This Opto interrupter circuit is utilized for counting the

number of out coming products.

|
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3.5.SEGMENT DISPLAY
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Fig.3.5 Seven segment display

The 7 segment display is used as a numerical indicator on
many types of test equipment. It is an assembly of light emitting diodes
which can be powered individually. They most commonly emit red light.

They are arranged and labeled as shown in the diagram.
Powering all the segments will display the number 8. Powering a, b, ¢, d and
g will display the number 3.Numbers 0to9 can be displayed. The d.p
represents a decimal point.

The one shown is a common anode display since all anodes are
joined together and go to the positive supply. The cathodes are connected
individually to zero volts.

Resistors must be placed in series with each diode to limit the
current through each diode to a safe value. Early wrist watches used this
type of display but they used so much current that the display was normally

switched off. To see the time you had to push a button.



Common cathode displays where all the cathodes are joined are
also available. Liquid crystal displays do a similar job and consume much
less power. Alphanumeric displays are available which can show letiers as
well as numbers[7].

3.6. POWER SUPPLY

Since all electronic circuits work only with low DC voltage, a
power supply unit is needed to provide the appropriate voltage supply. This
unit consists of transformer, rectifier, filter and regulator. AC voltage
typically 230V is connected to a step down transformer. The output of
transformer is given to the bridge rectifier and then a simple capacitor filter
to produce a DC voltage initially filters it. This DC voltage 1s given to
regulator, which gives a constant DC voltage. The Power supply unit and the
Circuit diagram of GSM based process control system is shown in Figures

4.1 and 4.2 respectively.

— | Transformer »| Rectifier | Filter o Regulator |

AC | D.C

Fig. 3.6.Power supply unit

Transformer

A transformer is a static piece of which electric power in one
circuit is transformed into electric power of same frequency in another
circuit. It can raise or lower the voltage in a circuit but with corresponding
decrease or increase in current. Step down transformer have been used for
providing a necessary supply for the electronic circuits. In this project

730/12V transformer is used.



Rectifier

The DC level obtained from a sinusoidal input can be improved
100% using a process called full wave rectification. It uses four diodes in a
bridge configuration. From the bridge configuration two diodes (D2 & D3)
are conducting when the other two diodes (D1 & D4) are in off state.
Accordingly for the negative of the input the conducting diodes are D1 &
D4. Thus the polarity across the load is the same.

Filter
The filter circuit used here is capacitive filter circuit. This 1s
connected at the rectifier output and the DC is obtained across it. The

filtered waveform is essentially a DC voltage with negligible ripples.

Regulator

Regulator 1C units contain the circuitry for reference source,
comparator amplifier, control device and over load protection in a single IC.
Although the internal construction of the IC is somewhat different from that
described for discrete voltage regulator circuits, the external operation is the
same. IC units provide regulation of either a fixed positive voltage, a fixed
negative voltage, are an adjustably set voltage.

A power supply can be built using a transformer connected to
the AC supply line to step the AC voltage to the desired amplitude. It is then
rectified, filtered with the capacitor and finally regulating the dc voltage
using an IC regulator. The regulators can be selected for operation with load
currents from hundreds of milliamperes to tens of amperes, corresponding to

power ratings from milliwatts to tens of watts.



The seven-segment display is connected to the
microcontroiler’s PORTB pin numbers 21-28, key i/p are connected to
PORTA pin numbers 2 — 5. By using the keys the amount of fuel to be
vended is selected. The amount of fuel dispensed is sensed using a Opto
Interrupter which is connected to pin number 6 of microcontroller. After
selecting the amount of fuel to be vended the user has to swipe his RFID
card for Identity {mean time the processor reads the ID no in the card and
adds the qty to his cart.) then start key has to be pressed to start the vending.
Once the qty reaches the set level then the machine stops. The processor
sends the collected data from the card and sends it to the PC. At the end of
the day the total qty vended, the qty vended by the individual the amount to
be paid are all displayed in the PC.

The communication between microcontroller, PC and RFID reader is
established using universal synchronous asynchronous —receiver and
transmitter (USART). It is a serial communication protocol. Pin 17 1s used
for transmissioh and pin 18 is used for reception. The transmission pin and
the reception pin of microcontroller are connected to the corresponding
transmit and receive pin of IC MAX 732 and then it is connected to the
corresponding transmit and receive pin of PC’sserial port and RFID

respectively.
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4. SOFTWARE DESCRIPTION

4.1 SOFTWARE TOOLS USED

1. MPLAB - IDE (Integrated Development Environment).
2. HITECH-C - Cross compiler.

3. PROPIC - PIC Programmer.

4. PROTEL - PCB Designing software

5. VB - Front end tool

4.2. VISUAL BASIC®

Visual Basic® 6.0 is a programming language used to create
windows based application. VB makes it very easy to get user interface
portion of this application. Forms are windows upon which the user interface
is built and controls are the building blocks (interfacing tools) of this user
interface. Controls used in this project are text box, command buttons,
MScomm. Text box is used to display information to the user. Command

buttons respond to user action.

MScomm communicates with control device through RS232.
When the vehicle is to be moved to a specific location, the calculations
performed are sent through MScomm and similarly position reached is then

received and it is updated.
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Fig 4.2 VB output form

4.3 PROPIC

PROPIC software helps to burn the PIC. The program is
converted into HEX code and it is loaded in the software. The oscillator type
is also mentioned in the software (i.e.) XT, AT, etc. The power up timer
(PWRTE) is switched on. The PIC is placed in the programming kit and the
PIC is burned with the program. It gives security for the code which we have

burned by selecting the code protection option.
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Fig 4.3 Screenshot of PROPIC Software

4.4 MPLAB

To make working with the PIC microcontroller even casier,
Microchip provides an excellent group of software it is called MPLAB IDE.
MPLAB IDE is a software program that runs on a PC to develop
applications for Microchip microcontrollers. It is called an Integrated

Development Environment, or IDE, because it provides a single integrated



nenvironment" to develop code for embedded microcontrollers. MPLAB
IDE contains a text editor, assembler (MPASM assembler) and simulator
(MPSIM) and this stuff will run under DOS or WINDOWS. With MPLAB
IDE in hand we can write the program using the included text editor, and
then assemble it with the MPASM assembler program. The MPASM
assembler will develop the code format (HEX) that the PIC Microcontroller

wants that code can then be burned into a PIC with the programmer.

. MPLAB IDE v8.00 - [Enprojectdetails\iZcmaster.c]
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Fig 4.4 Screenshot of MPLAB Software



4.5. PIC PROGRAMMING
4.5.1. USART

USART is the abbreviation for Universal synchronous
asynchronous recetver transmitter. 1t is a serial protocol, which makes the
communication between PC—to-router and router-to-RTUs. Fundamentally,
protocol is nothing but a rules and regulations derived for the

communication[6],{7] -

CONTROL REGISTERS
TXSTA: Transmit Status and Control Register

\CSRC ‘TX9 \TXEN ‘SYNC \ ------- ‘BRGH \TRMT lTX9D

bit 7 Bit 0

bit 7 CSRC:Clock Source Select bit

Asynchronous mode

Don’t care

Synchronous mode

| = Master mode (Clock generated internally from BRG)

0 = Slave mode (Clock from external source)

bit 6 TX9: 9-bit Transmit Enable bit
1 = Selects 9-bit transmission

0 = Selects 8-bit fransmission



bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

TXEN: Transmit Enable bit
1 = Transmit enabled

0 = Transmit disabled

SYNC: USART Mode Select bit
1= Synchronous mode

0 = Asynchronous mode

Unimplemented: Read as '0’

BRGH: High Baud Rate Select bit

Asynchronous mode

1 = High speed
0 = Low speed

Synchronous mode

Unused in this mode

TRMT: Transmit Shift Register Status bit
1 =TSR empty
0 =TSR full

TX9D:
9th bit of transmit data. Can be parity bit



RCSTA: Receive Status and Control Register

FSPEN ]RX9 SREN |CREN |- FERR | OERR 'RX9D
bit 7 bit0
bit 7 SPEN:Serial Port Enable bit

bit 6

bit 5

bit 4

1 = Serial port enabled (Configures RX/DT and TX/CK pins as serial
port pins)

0 = Serial port disabled

RX9: 9-bit Receive Enable bit

] = Selects 9-bit reception

0 = Selects 8-bit reception

SREN: Single Receive Enable bit

Asvnchronous mode

Don’t care

Svynchronous mode - master

] = Enables single receive
0 = Disables single receive
This bit is cleared after reception is complete.

Svynchronous mode - slave

Unused in this mode

CREN . Continuous Receive Enable bit

Asynchronous mode

1 = Enables continuous receive

0 = Disables continuous recelve



bit 3

bit 2

bit 1

bit 0

Synchronous mode

1 = Enables continuous receive until enable bit CREN is cleared
(CREN overrides SREN)

0 = Disables continuous receive

Unimplemented:

Read as'0'

FERR: Framing Error bit

1 = Framing error {(Can be updated by reading RCREG register and
receive next valid byte)

0 = No framing error

OERR: Overrun Error bit

1 = Overrun error {Can be cleared by clearing bit CREN)

(0 = No overrun efror

RX9D

9th bit of received data can be parity bit.

BAUD RATE REGISTER

Baud rate (Bits/second) register is used to set the speed of USART

communication.



Block diagram of USART Transmitter

The Block diagram of USART transmitter is shown in Fig.
4.5.1(a).

TXF ] TXREG

Interrupt
Flao Ri
2o Rit PIN TX /CR
h 4 BUFFER &
8 | 0 |—— CONTROL
TSR RC6
(Heart Register) 3
TXEN——
Transmit —— TX9(9"BIT)
Enable
h
T
SPBRG TX9D il i

Fig 4.5.1(a). Block diagram of USART Transmitter

Procedure for USART transmission

1. The seventh pin (RC6) of the PortC is dedicated for USART
transmission. So, it is assigned as input by setting seventh pin
of Tris C

2 Baud rate for communication is set by SPBRG register. For that

decimal value of twenty-five is move on to SPBRG.



serial data communication.

TXSTA.

. Bit SPEN is set to one (This is available in RCSTA) to enable

. Sending data 0x20 configures transmission control register

In this register only TXEN pin is set to one to initiate

transmis

S10M.

Require data is moved to the TXREG.

completed or not

Block diagram of USART Receiver

. Finally TRMT pin is checked to know the transmission is

The block diagram of USART receiver is shown in fig 4.5.1(b)

Fig 4.5.1(b) Block diagram of USART Receiver

(Readable Bit)

SPBRG CREN OERR FERR
h h
]
»  RSRREGISTER
»| PIN BUFFER RX0
&CONTROL
h
A 4
RX9D | RC REG
SPEN FIFO
RCIF +—

io \
| g LIRRARY ®
&

zZ

\6‘ "/

RN -y
\{‘OF,E- ;5_'__‘/

M

P-23R8



Procedure for USART reception

k.

The eighth pin (RC7) of the Port C is dedicated for USART
reception.  So, it is assigned as input by setting seventh pin of
TrisC.

Baud rate for communication is set by SPBRG register. For that

decimal value of twenty-five is move on to SPBRG.

_ Bit SPEN ijs set to one (This is available in RCSTA) to enable

serial data communication.
The bit CREN (Continues receive enable bit}) is set to one to

enable continues data reception.

_ Poll the RCIF flag (flag in the PIR 1 register) to check either

the reception is completed or not.

4.5.2 COUNTING PROCESS

Control Register
The OPTION REG register is a readable and writable register, which

contains various control bits to configure the TMRO/WDT prescaler, the

External INT Interrupt, TMRO, and the weak pull-ups on PORTB.

OPTION REG Register

To achieve a 1:1 prescaler assignment for the TMRO register, assign

the prescaler to the Watchdog Timer.
bit 7 RBPU(1):Weak Pull-up Enable bit

1 = Weak pull-ups are disabled

0 = Weak pull-ups are enabled by individual port latch values



bit 6

bit 5

bit 4

bit 3

INTEDG: Interrupt Edge Select bit
= Interrupt on rising edge of INT pin
0 = Interrupt on falling edge of INT pin

TOCS: TMRO Clock Source Select bit
1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)

TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin

0 = Increment on low-to-high transition on TOCKI pin

PSA: Prescaler Assignment bit
] = Prescaler is assigned to the WDT

0 = Prescaler is assigned to the Timer0 module

bit 2:0 PS2:PS0: Prescaler Rate Select bits

Bit Value TMRO Rate WDT Rate
000 1:2 1:1
001 1:4 1:2
010 1:8 1:2
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 ]:258 1:128
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5. FLOWCHART OF OPERATION OF RFID BASED FUEL
VENDING SYSTEM

!
/Initia]ize ports/

¥

Initialize USART for
transmission and reception

4

h

Key scan

l

Update display for key inputs

hd

Receive data from RFID reader

|

YES If valid 1D is received

h

Activate fuel vending and

h 4

add the amount to
corresponding 1D in PC 3

End




FLOW CHART OF OPERATION

Static void interrupt

If vending activated

Compare set fuel
and vended
amount if equal

YES

Deactivate
vending

End



CHAPTER 6: CONCLUSION



6.CONCLUSION

Thus if the concept of automated fuel vending system is implemented it is clear
that the present difficulties in the vending system can be avoided and this industry can
reach tremendous heights. This system brings out the functionality appropriately as well
as to reduce the cost factor so that this application can be implemented at any level. Some
of the important advantages that can be obtained by implementing this system are listed
below.

¢ Man power is reduced due to automation.

e Cost centralization can be subjected effectively.

e Automatic billing can be provided.

e Risks of handling direct cash transactions can be avoided.
e Total capital investment of the project can be reduced.

e 24hrs service can be provided at any cause.



CHAPTER 7:FUTURE ENHANCEMENTS



7. FUTURE ENHANCEMENTS

This project can be further extended to completely automate fuel
filling stations. By using high range radio frequency identification, the
system can be designed, so that it automatically identify customers, who
have set up credit or debit accounts with the issuer and charge them for their
purchases. The RFID payment systems automatically deduct money for

purchases from prepaid accounts or charge them to a personal account.

Further, by using robotic arms filling of fuel can be automated.
With the help of a robotic arm, we can make the arm to extend the fuel
nozzle into the tank opening of automobiles and to begin the actual filling
process. Centralised monitoring within one gas station can be extended to
cover many filling stations with the help of latest communication

technology.
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APPENDIX A

MICROCHIP

PIC16F7X

28/40-Pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet.

+ PIC16F73 - PIC1EFTE
« PIC18F74 ~ PICIGFTT

High Perfomnmance RISC CPU:
- High performance RISC CPL

Only 35 stngle word INStEons to leam
Al single ycla Instructions excapt for program
pranches which ara txo-cycle

« Oparaling spesd; DO - 20 MHEZ cloek nput

-

.

.

OC - 200 ns Instructlon cycle
Lp 12 8K x 14 words of FLASH Prograrm Mamofy,
Up 10 358 x 3 bytes of Data Memaorny (RAM)
PInout compatibie tothe PIC16CTIBTABZ6:77
Pinout compatible to the PIC1GFE73ET4RTEETT
tnterrupt capablity (up to 12 SOLITES)
Elght level deop hardware stack
Direct, Indirect and Relative Addressing modes
Processor read accass Lo program mermary

Special Microcontroller Features:

*

.

.

Powar-on Reset (POR)

Fower-up Timer (PWRT} and

Oscillator Start-up Timar §05T)

watchapg Timer {WDT) wiin s own on-chip RC
aschiatar for reliatis operation

Programmabla cada protaction

Paaver saving SLEEP mode

Salectable osclator options

In-Clrcult Seral Programming™ (ICSP!Y) vta o
pins

Pearipheral Features:

+

Timerd, &0t times counter w1 2-DIE pregoaler
« Timer1: 16-Dit Bmer,counter with prescaker,
£an ba Incremented duning SLEEP vla axtemal
ciystalclock
« Timer2; &bl tmapcounter A 3D peiod
register, prascaler and pletscaler
« w0 Caplure, Compare, PWR modules
- Capture s 15-DIt, max. resoltlon Is12.5 ns
- Compara s 16-BIt, max, rescidlion 1$ 202 ns
- PWM ma. resolution is 10-bit
+ §-DR. Up to 2channet Analog-to-DICHtal carvter
- Synchronous Serlal Port (S5P) M SR (Master
mide) and G Save)
< Uniersat Synchronous Asynerronaks Recelver
Transmitter (LISARTISCH
Parafa f_i_a'u@_PC-rt PSP, 3-bits Wi wih
axtarpal RD, WR and CS controls (40:43-i0 only)
« Browneout detection clreuttry 107
Brow-out Resel (BOR)

CMOS Techinelogy:

- Low power, high speed CIAOS FLASH technodcgy
+ Fully static dasign
< Wide operating vioftage range. 2.0% 10 3.5
= High SInkSource Cument: 25 ma
- Industrial temparatura range
« LOW poaer cansumption:
- =2 MALPICAl D SV, 4 MHZ
- 2DpAtypleal 6 3V, 32 kHZ
- <1 pAtypical standby cumant

.



PIC16F7X

e e ]

Pin Diagrams

DIP, 301G, SSOP

MEE e — 101 et 28] ~— RE7 P3O
Rageane—[] 2 27[] == RBSFGC
patan— O 3 26[] ~—~ RE3
RazaMz—[] ¢ 5[] ~— RB4
rananavrer~— [ 5 g 24[] — RBIPIK
radmaeki— ] € T 23] — RE2
raswMaEs—0O 7 = 22 =~ RBY
ves—[1 & < 21 = RBIINT
oscrak—IO & Y 20 ~——vor
caceLonT ~—— 0w N ] ——vss
REOATICRNTICK~— [ 11 38[] =—~ RCTRXDT
rRetTIosMCCPz — [ 12 7] =+ RCETACK
RC2CCP1+—[]13 B[] =~ RCEOO
Rexscract—— 14 15[] =——= RC4SDISOA
MLF ZEZ3A
ZEESQ
sif54sa
aofEayox
RAGAMR - g 17 21K +— RE3PEH
RANANIVREF e 2 508 ~—— RE2
RALTICK w33 PICAGF73 190 ~—RBI
RASBHAES - = 1Bg ~— REINT
WES ——e 15 PIC16FTS 1TH ~— Yo
GSCANCLKE ~— B3 168 — Yus
CSCRATLKG ~— k7 158 —= RCTRXDT
LoEgMHRRY L
.
sEaHE0Y
copREex
SR EEE
R B T
- (&) T
PDIP % 5 %
% o
FCRvP = 1 . 0[]~ FERPGD
RANOMG - - [ 2 M [T -—e FBRPGC
RALANT = [ 3 [ <—m FBS
RAZMNZ o w []4 37 ] e RE4
RANANMVREF mee [ 5 28 [T — FEYPGH
RALTOCK] w =[] 3 35T - RR2
PASMMASE - = 7 | 34— 8
REGRDVANE —— [} 8 = 33 - FBHINT
951@1}13 ~ 3 F: 32 [ — Yo
FEQTSANT — 10 L [T ——vss
Vit—e Q11 = 3 [] - ROTFPSF7
Wes o 12 2 2T - - ROEFSFS
OSCICLKIMa—t 13 & 28[] = FDSFSPS
OECACLKOUT o [ 14 27 [T == RDAPSPY
ROOM10SNTHCK) = [ 15 28 [T == RCTRXDT
RECUTHOSIOCPZ — ] 18 25 ] —= ROETXCK
RC2CCPT e 17 24 ~—~ ROSEDO
RCASCKSCL - [} 19 23 [] == RO&SDUS0A
ROAPEPD «— [ 12 z2 [T — FDAPSF]
ROVPSP1 == [ 2 2 [] =——w RO2PSF2
S _ ]

DEW32eB-rags 2
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TABLE 1-1:

PIC16F7X DEVICE FEATURES

ey Faatures PIC16F73
Operating Frequency DG - 20 MHT
RESETS {and Dalays) POR, BOR
(PWRT, O5T)
FLASH Program ksemory 1K
{14-bit words)
Data Memory {batec) 102
Intemupts il
YO Ports Pofs ABC
Timers 3
Captura’Compare’PWM hiodules 2
Sertal Communications 55P USART
Parailed Communicaticts —
&bit Analog-to-Digital Module 3 Input Channels
Instruction Set 35 Instructions
Packaging 2584In DIP
28-pin SOIC
28-pin 8S0P
23-plet MLF

PIC16F7X

1.0  DEVICE OVERVIEW

This document contains dewvice speciic Informatlon
about tha Tollowing devices:

= PIC1EFT73

» PIC1BFTS

« PICIGF7G

~ PICIBFF?

PIC16F73:76 davices am avallableonly In Z8-pin pack-
ages, while PIC16F74777 devices are avallable In
40-pin and 44-pin  packages. All devces In the
PIC16FTX Tamlly share common architecturs, with the
fallowang diferances:

Tha PICT1SFT3 and PICG1SF7S5 hawa one-halr of

the total oh-chip memory of the PIC16FT4 and
PIC15F¥T

The 26-pin devices have 3 1/0 ports, whila the
40V44-pin devicas have S

The 28-pin devicas have 1 Interupts, white e
40/44-pln devicas have 12

The 2§-pin devicas havae 5 AD Input channals,
while the 4¥44-pin devices have 8

Tha Parallat Stave Fort Is Impternented only on

tne 40¢44-pin devices

The avallzblke featuras are summarzed In Tabla 1-1.
Block diagrams of the PIC16FT.378 and PICI6F747T
devlces are provided In Flgure 1-t and Figure 1-2,
raspactvely. The pincuts for these devica rTamllles ars
lIsted In Table 1-2 and Tabla 1-3.

Additional Informaton may be faund In the PICmEcTo™
Mid-Range Refarence Manual (DS3I3023), which may
b9 obtalned oM your 1ocal Microchip Sales Represen-
tathve or downloadad from the Microchip website. Tha
Refaronce Manual should be considerad a complemen-
tary document to this data sheat, and 1s highly recom-
megided reading for a botter undarstanding of the davice
amhibacture atd oparation of the peripharal modules,



PIC16F7X

TABLE 1-2: PIC16F73 AND PIC16F76 PINOUT DESCRIPTION
Dip
" SS0P MLF 0P Buffer D L
Pin Ham= SOIC Pind Type Typs escription
Pin#
QEC1CLKI 2 B STACMOSE! | Qozillator orystd of axtsmal ook irpat.
o5 I Oscilator orystal bput or extemat ceck sourcs inpul, ST
buffee when configured in RC moda Otharwies CMOS.
CLH | Extemal clock soures nput. Always assovistsd wilh pin
function DSC1 {ses OSC1/CLK), OSCZCLKD ping).
DECLCLED 10 7 — Oscillator crystal or cock cutpot.
Q502 8] Qsiiator crystal cutput.
Connects to orystal o msonalor in Crestal Dscillair
mods.
CLKO o] In RC moda, 5C2 pin cutputs CLKQ, which has 144 the
frequzncy of OSC1 and dancies the instruciion ryde rats.
WCLRAPP 1 s 5T Ierster Chaar (input) or prograenming waltaga (outpt).
MCLR ' Master Clzar { Resat] input. This pircts an sctive liw
RESET to the device.
VP P Progamming woltage input.
PCIRTA is @ bi-dirsctionsd 10 port
RAIAND 2 & TTL
RAD [Rv] Digital 10
AHD 1 Anaksg input 0,
R 1ANT ) 2 L
RS 170 Digital 1£7.
AN 1 Analag input 1
RAZIENZ 4 1 T
RA2 170 Digital 10O,
AN2 I Anaksg inpat 2.
RAAHNIVREF H 2 LS
RA3 10 Digital 10
AN3 | Anakxg input 3.
WrEF 1 AD rafarence voltags input.
RAATOCK i 4 T
R4 175 Digital 10 — Opsti drsin whan esnfigured a3 culput,
TOCKI ] Timean) sectarnad dock input.
RASTEAM 7 5 T
R&S 15 Digital 1O,
3T ! SPI slaws salzet input.
AMd 1 &nslog input 4.
Legend: | = input O = guipul ' = inputizatput P = power
— = Nilusad TTL =TTL it ST = Schmitt Trigger input
Hote 1: This tauffer is a Schinitt Trigger nput whan configured es the =xternd interrupt

2 This buffer is a Schritt Trigger ingut when usad in Seral Programming mode.
3 This buffer is & Schmitt Triggsr nput when coafigured in RC Qssitalor mods and 4 CHOS input ctharedss.




PIC16F7X

TABLE 1-2: PIC16FT3 AHD PIC16F76 PINOUT DESCRIPTION [CONTINUED)

nIp
' SSOP | MLF rop Buffar .
Pin Natre solC Ding Type Type Bascripticn
Ping
PORTE is 5 bi-directional FO port, PORTE can be acftves =
proxrammed for inmsrnal weak pulbup on allinpuls.
RBOANT 2 13 TTLST
RED )i Digital LO.
INT | Extarnal intsrrupl.
RB1 e 19 [He) TTL Digital FO.
RB2 23 2 10 TTL Digital 190,
RB3PGH 24 21 L
RE3 11O Digilal O,
PEM 1o Lo el a3 1C3P programming snablz pin.
REd s 22 170 T Digital KO,
RBs B 23 142 TTL Digital K.
RB&PSC el 24 TTLSTH
REB Ko Dignal ¥Q.
PG 17 In-Circuit Dstugose ard ICSP pragrarmming aheck.
RB7PED b 25 TTLST®
RET 2w} Digital FO.
pizD Lo InCircuit Datuggsr and ICEP peogramming data.
PORTC iz a bi-Fractiond 10 pon
RECQTIOSITICK] 1 3] 5T
RCO o] Digital ¥O.
T1080 o] Timer1 ascilaior output
TICK | Timer1 axtemal sk ingut
RC LT10SHCLPZ 12 Q ST
RCY 20 Digital 1O,
T10E] | Timer! oscilksor inpul,
2CP2 170 Captura2 inpul, Conpana2 catpul. PYWM2 catpul,
RC2CCR 12 1 ST
RC2 10 Digitat ¥0.
ccP 110 Captore inpulCompans 1 cutpo tPUWMLY oulput.
RCUSCKISCL 14 1 5T
RT3 11D Digital FO.
BCK 14> Synzhronous seial cleck inpatioutput for SPI maode.
SCL 10D Synchroncus sanial clok inputiewput for BC made.
RCA/SDISDA 15 12 k3]
RC4 1D Digital 0.
30 | SPidata .
shw 150 1’C data 170
RC&EDO 16 13 57
RCs 1 Digital 1Q.
S0 Q $P1 data cut
RC&TRICK 7 14 ST
RCS 1o Digital ¥Q.
™ (o] USART asynchronous dansmit.
CK 150 USART 1 synchronous clock,
RCTRXDT 18 15 57
RC? 10 Chigital 190,
R | USART asynchienous 1eosys.
T [I[s] USART synchonous data.
Ves 8.149 5 18 P e Ground refersnoa for logic and 1720 pins,
VDD x 17 P e Positive supply for logic and FO pins.
Legnd: b= input G = cutipast FO = inputfoutput P = pevar
— = Mot usad TTL = TTL inpul ST «~ Schmitt Triggse input

Note 1; This buffer is a Schritt Trigger input when configured as the sxemal inkerupt.
2: This buffier is a Sshmitt Trigger inpul whan used in Serial Programming made.
3: This buffsr is a Schmitt Trigger input whan configurad in RC Oscilator mode snd a CMOS inpen ctherwaza,

M

& 2002 Miceship Technology fre.
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APPENDIX B
MAX232

MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SELS34TL - FEBRUARY 186% - REVISED MARCH 2004

Meets or Exceeds TIA/EIA-232-F and ITU MAX232. .. D, DW, N, OR N§ PACKAGE
Recommendation V.28 MAX2321. .. D. DW, OR N PACKAGE

. (TOP VIEW)
® Operates From a Single 5-V Power Supply

With 1.0.F Charge-Pump Capacitors
& Operates Up To 120 kbit/s
& Two Drivers and Two Receivers
¢ +30-V Input Levels
® Low Supply Current . .. 8 mA Typical
® ESD Protection Exceeds JESD 22

- 2000-V Human-Body Modei (A114-A}

® Upgrade With Improved ESD (15-kV HBM}
and 0.1-uF Charge-Pump Capacitors is
Avaitable With the MAX202
® Applications
- TIAJEIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

descriptionfordering information

The MAX232 is a dual driverireceiver that includes a capacitive voltage generator to supply TIAEIA-232-F
voltage levels from a single 5-Y supply. Each receiver converts TIAEIA-232-F inputs to 5V TTLHCMOS levels.
These receivers have a typical threshold of 1.3V, a typical hysteresis of 0.5V, and can accept +30-V inputs
Fach driver converts TTL/CMOS input levels into TIAVEIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as celis in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION

T PACKAGE PARTNUMBER | MARKING
POIP (N} Tube of 25 MAXZ32N MAX232N
SOIC ) Tube of 40 MAX232D MAD
Ree! of 2500 MAX2320R i
FClo70°C oo e o 40 MAXZ320W o
: Reel of 2000 MAX2320WR
SOP (NS} Reel of 2000 MAX232NSR MAX232
POIP (N} Tube of 25 MAX232IN MAX232iN
soc) Tube of 40 MAX2321D MAX2331
-A0-C to 85°C - Reel of 2500 MAX232IDR -
Tube of 40 MAX232IDW
SOICIOW I eeror 7000 MAX232IDWR Maxzsat

T Package drawings. standard packing quantities, thermal data. symbalization, and PCB design
guidelines are available at wwsw: i convscipackage.



MAX232, MAX232!
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS04TL - FEBRUARY 1483 - RE41320 MARCH 2004

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)T

Inout supply vottage range, Vg (see Note D) 03V RY
Positive output SUpply VORGgE Tange, Yay oo Vo -03VI018Y
Negative output supply voftage range, V- ..o -03Vio-19VY
lnput voltage range, ¥ Driver ... . -0 3V 1o Vo= 03V
RBCRIVET +30Y

Output voltage range, Vo TIOUT, T2OUT . Yo -03VloVg. +03Y
RIODUTR20UT .. .. 03V 1o Ve + 0.3V

Shorl-circuit duration: TIOUT, T2OUT ... oo e - Unfimited
Package thermal impedance, B34 (e Notes Zand 3y Dpackage . ...... ... T3HCW
DWpackage ... ........ . TR

Npackage ... ... . A7 CAY

NS package ... ... IR G4 CAY

Operating virtua! junction temperature, Ty .. 150°C
Storage temperaiure 1ange, Tgig - e -5 C g 150°C

1 Siresses bevond those fisted under "absolute maximum salings” may cause permanent damage to the dece. These are siress raings only, and
functional operation of the device at these or any other conditions beyond those indicated under Tecommened aperating conditions” 1s not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refisbilty.

NOTES: 1. All voltages are with respect to network GND.

2. Maxinum power dissipation is a function of T (max}, 8, and Ta, The maximum allowable power dissipaticn at any aliowable
ambient temperature is P = (Ty{max} - Ta¥eya. Operating at the absolute maximum T) of 150°C can affect refizbility
3. The package thermal impedance s calculated in accordance with JESD 51-7.

recommended operating conditions

MIN NOM  MAX{ UNIT
Voe Supply voltage 45 5 &RV
Vi High-level input voltage {T HIN.TZIN} 2 Y
VL Low-level input voltage (T1IN, T2IN) 08|
RIN.R2IN  Receiver input voilage £ Y
_ _ MAX232 0 70
Ta Operating free-air temperaiure YT 7 = *C

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN TYPT  MAX| UNIT
P Ve =55V, Al outputs open, 4 N
lcc Supply cument Ta=75C 310 mA

1 All typical values are at Vo = 5V and T = 25°C.
NOTE 4 Test conditions are C1-G4 = 1uF atV=5Vz HEYS



MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLSO47L ~ FEARUARY 1385 - REVISED MARCH 20-04

DRIVER SECTION

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature range {see Note 4)

PARAMETER TEST CONDITIONS M TYPT mAX | UNIT
Vo  Highlevel cutput voltage TIOUT, T20UT R =3k2toGND s 7 3y
VoL Low-level output voitaged TICUT, T20UT | Ry = 3k to TNO -7 S Y
o Output resistance TIOUT, T20UT Vg =Vg-=8,  Yo=2V 304 Q
l0sS  Short-circuit output cument TIOUT, T20UT Ve =556Y Vo =D +3{ ma
s Short-circurt input current TN, T2IN Wp=9 0| pA

T Al typical values are at Voo = 5 Y, TA = 25°C.

1 The algebraic convention, in which the least-positive (nost negative) walue is desigrated minimum, is used in this data sheet for logic voltage
levels only.

§ Not nwore than one output shoutd be shorted at a time.

NOTE 4: Test conditions are C1-C4 = 1pFat Vg =5¥+ 05

switching characteristics, Voo =8V, Ta = 25°C (see Note 4)

PARAMETER TEST CONDITIONS MIH TYP  MAX | UNIT

o =3 kilto 7 KLY, - R
SR Driver slew rate gée Figure 3 ® 301 “us
SR{t) Driver transition region slew rate See Figure 3 3 Wins
Data rate Cne TOUT switching 120 kkit's

NOTE 4: Test conditions are C1-C4 =1 pF st Voo =5V + D6

RECEIVER SECTION

electrical characteristics aver recommended ranges of supply voltage and operating free-air
temperature range {see Note 4)

PARAMETER TEST CONDITIONS MIN TYPT  max | unit
v Righ-level output voltage RIQUT, R2OUT |loH=-1mA & Y
oH ag
VoL  Lowlevel output voltage RIOUT, R20UT oL =32 mA 04 W
Receiver positrve-going input \ _ N s
YT+ hreshold voltage R1IN, R2IN o= hY Ta=25C 17 24 Y
Receiver negative-going input ‘ — Th = 95
VIT-  threshold voltage RN, R2IN Voo =5V, A=250 n.a 12 Ny
Vhys  Input hysteresis voltage RN, R2IN Veg =5V 0.7 0.5 1 v
f Recerver input resistance R1IN, R2IN Voo =5 Ta=25°C 3 5 7 ka2

T Alt typical values are at Vo =5V, Ta = 25°C.
1 The algebraic convention, in which the least-positive {most negatve) value is designated minimum, is used in this data sheet for logic voltage

levels only.
NOTE 4: Test conditions are C1-C4 = 1 yF atVop =5V £08Y,

switching characteristics, Voo =5 V, Ta = 25°C (see Note 4 and Figure 1)

PARAMETER TYP | UNIT
tp Ry Receiver propagation delay time, low- to high-level cutput 500 ns
{PHL(R) Receiver propagation delay time, high- to low-ievel output 200 ns

NOTE 4: Test conditions are C1-C4 = 1pyFat Voo =5V 05V
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