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ABSTRACT

The topic of this project is “Hardware Implementation of a Minimally Complex RFID
Based Data Retrieval System’. Data retrieving has now become a need in our daily
life. The focus of this project is on designing the data retrieval system and hardware
implementation of the designed system. This project is then proceed to the stage of
testing the data retrieval system that has been implemented. In this project, the circuit
is designed to be built by using digital circuits. The circuit is divided into small parts
according to their functions such as the update control logic, search control logic,
reset control logic and the memory. Data retrieval system has a very wide range of
applications. The data retrieval system in the library is used as the example of data
retrieval system application in designing the system for this project. In this project,
the data retrieval system builds to take the input from the RFID reader. RFID stands
for Radio Frequency Identification. It is a technology that is using electromagnetic
signals. RFID has a wide range of applications such as in a security system, items
storage systems in factories and hypermarkets, books storage system in the libraries

and many more. RFID has a lot of advantages as compared to the barcodes systems.
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CHAPTER1
INTRODUCTION

‘Hardware Implementation of a Minimally Complex RFID Based Data Retrieval
System’ is a project on building a data retrieval system which can contribute in data

retrieving process.

1.1  Background of Study

As the technologies continue to grow, a lot of devices and systems arc
implemented to make our day to day life better each day. Data retrieving is a need in
human life nowadays. Data of a particular thing can be stored in the memory of its
system. The purpose of this is definitely to enable people to access the information on
that particular thing easily. A data retrieval system should be efficient enough so that the
users can get the information in a good condition. In this project, the data retrieval system
is built to take the input from the RFID reader. Logic gates are used in implementing the

circuits. Knowledge on digital electronics is crucial and basic understanding of RFID

would definitely be helipful.
1.2  Problem Statement

The main purpose of this project is to build a RFID based data retrieval system.
This project will focus mainly on the hardware implementation for this system. It is a
simple system that is expected to be able to perform basic operations of a data retrieval

system. The data retrieval system build in this project takes the library data retrieval



system as its application. Data retrieval system is build to make information to be
accessible. By building data retrieval system, data can be stored and managed in a proper
way. A part from that, the most important thing is the information can easily be accessed

by the users.

Data retrieval system has a very wide range of applications such as books storage
system in the libraries, data of items in the supermarkets and factories, and many more.
Taking the books storage system in a library as an example, the data retrieval system will
need to have enough memory space. The amount of data that can be stored depends on
the memory size of this particular system. A big memory size is needed to store a large
number of data. A part from that, an acceptable access time of the system is also
important. This will ensure the system is reliable for the users. This books storage system
also needs a subsystem to update the data that has been stored in its memory. When a
book is borrowed or returned to the library, this system will change the data on the

amount of that particular book accordingly in its memory.

1.2.1 Significance of the Project

The circuit that is implemented in this project a simple circuit of a data retrieval
system. For a start, this circuit can be used in futore digital electronics classes. It will be a
good introduction to digital electronics circuits’ applications for the students. Further
improvement done on this project in the future, might lead to a wider range of

applications for this project.
1.3  Objectives
The objective of this project is:

o Design a circuit to take data from RFID input and compare with the data in the

memory.



1.4  Scope of Study

The scope of this project is to design a data retrieval system using discrete logic
gates and RFID reader as the input device. The circuit that has been designed is then
implemented using the hardware that has been determined in the designing stage. As the

hardware has been implemented, the circuit is then tested.



CHAPTER 2
LITERATURE REVIEW AND THEORY

As stated earlier, the library data retrieval system is used as the reference in
designing this system. Most of the libraries use either barcodes system or the RFID as the

input device. Thus, some literature review has been done on both barcodes system and

the RFID system.

2.1 Barcodes

Barcodes is one of information representations where the information can be read
by a machine known as the barcodes reader. Data in the barcodes are stored in the width
and spacing of the printed parallel lines. Barcodes are widely used fo implement auto ID

data capture systems resulting in improvement of the speed and accuracy of computer

data entry.

Barcodes reader usually completed with a light source, a lens and a photo
conductor translating optical impulses into electrical impulses. Most of the barcodes
readers contain decoder circuitry. This decoder is used in analyzing the barcode’s image

data provided by the photo conductor and send the data to the output device.



2.1.1 UPC barcodes

“UPC™ is an abbreviation for Universal Product Code. It is the most common and

widely use barcodes. The UPC barcodes consist of two parts; machine-readable barcode
and 12-digit UPC number that can be read by human.

ill

«'"#393821100039' "3

Figure 1 : UPC barcodes

2.2 RFID

RFID is abbreviation for Radio Frequency Identification. It is a wireless
technology to detect items. The signals that are transmitted by RFID are electromagnetic
signals. RFID system usually built up by a scanning antenna which is use to detect the
RFID tag, a transceiver that is completed with decoder to interpret the data, and a
transponder or the RFID tag. Data of a particular thing is programmed in the RFID tag.

2.2.1 RFID tags

There are various kinds of RFID tags. One of them is passive RFID tag which has
an antenna that can act as a coil to generate electric current in an electromagnetic field
that is produce by the RFID reader. An electromagnetic pulse will then be transmitted
back to the reader. Another kind of RFID tag is an active RFID tag which has an internal



power source. An active RFID tag transmits its signal to the receiver on the specified

frequency. The RFID tags consist of three parts; chip, antenna and packaging.

RFID tags are made up of three parts:*

1) Chip: holds information
about the physical object
to which the tag is artached

2) Antenna: transmits
information to a reader
{e.g., handheld, warehouse
portal, store shelf} using
rachio waves

1) Packaging: encases the chip
and antenna so thattag can
be attached to physical object

Figure 2 : RFID Tag

2.3  RFID advantages over barcodes

The advantages of using RFID compared to the barcodes are the RFID tag can be
hidden inside the items and the detection can be done at a greater distance than the
barcodes. The detection process of the RFID tag is less than 100 milliseconds. Scanning
process and data logging for RFID system can be done automatically without additional
human involvement. More data can be stored in the RFID tag compared to the barcodes.
A large number of the RFID tags can be read at once rather than detecting them item by

item.

For security purpose, the RFID tag can trigger alarm systems if the item is
removed from its correct location. The RFID tags are programmable with read and write
storage where each of them is uniquely serialized. Thus, the item can be detected if it is

lost or stolen so that further action can be done as soon as it is identified.



Even though the RFID is a more sophisticated system compared to the barcodes
system, the RFID system has more capability. Considering the advantages that the RFID
system holds over the barcode system, it is decided that this project will be designed to
take the input from the RFID. This will certainly add the value on this project.



CHAPTER 3
METHODOLOGY

This methodology section will briefly show the pre-determined steps in

completing this project.

31 Procedure Identification

The flow chart shown below is part of the project completion process for FYP.

Literature review

I

»  Design work

!

Circuit and hardware
implementations — done
part by part

v

No Test the circuit to ensure that it Cireu etod
‘ is working as designed > — ircuit complete

Figure 3 : Flow chart of methodology




Figure 3 shows the general steps in completing this project. Below are the

explanations on the steps.

3.1.1 Design Work
The first step taken was identifying the operation of the whole system. Then, the
circuits needed in this system are designed. As the circuits have been designed, the ICs

that will be used in the circuits are determined as well as the quantity of the ICs needed.

This process is done on paper.

3.1.1.1  Overall system

The system is designed as shown in Figure 3 below.

DEC
| Memory 1 MUX RFID reader
[ )
: iviemory 2 .
— ' I
: Comparator MUX
Memory3 | |
| C
[ e
. Match fpund :
" Memory4d e / Undat
pdate
Controf check_in/
Logic check_out_b
| Search |
Clk_in: Control |, cik
8-hit counter Logic | Start b

t reset Reset Cpntrol
Logic

Figure 4 : Circuit Block Diagram



As the RFID sense the input signal, the comparator will compare the input data
with the data available from the memory. When the match is found, the data will be sent
to the update control logic and search control logic. The update control logic will update
the data stored in the memory while the search control logib will retrieve data from the
memory. From the search control logic, the input data is then sent to the 8-bit counter.
The data will then go to the decoder and memory. The adder is used to add or subtract the

data available in the memory.

Taking a library data retrieval system as the example, the operations of the system
is simplified as in Figure 5 below.

RFID reader
I
Input signal detected
Comparator 4——J
|
Match found
Update Control Logic Search Control Logic
I
l Clock_in
Memory l
l D - _bi
Memory updated ecoder 8-bit counter
Memory
A
Multiplexer

Figure 5 : Circuit Operation Flow Chart
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3.1.1.2  States machine

In order to control the memory operations, a state machine has been designed. State
machine is a model of computation for a complete cycle of a particular system. It consists
of a finite number of states where each state represents its own condition that is call as its
present state. Among those states, there are specified transitions which indicate the
changes of the states. State machine is use to determine the next-state table. In order to
find out the logic gates needed to perform a particular task in the system, state machine is
very important.

Input
Output

Start b=0

R_bW=0

R_bW=1

R bW=0 Start b=0

Start b=0

Note: ¢ =1 is card on

Figure 6 : State Machine Block Diagram
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From the state machine, the next-state tables are constructed.

Table 1 : General Next-State Table for State Machines Diagram

INPUT CURRENT
¢ M STATE NEXT STATE B
0 0 00 00 0
1 0 00 01 0
0 1 00 00 1
1 1 00 00 1
0 0 01 01 0
1 0 01 01 0
0 1 01 10 0
1 1 01 10 0
0 0 10 11 0
1 0 10 11 0
0 1 10 10 0
1 1 10 10 0
0 0 11 00 0
1 0 11 00 0
0 1 11 11 0
1 1 11 11 0

Table 2 : Next-State Table of Qutput Q,” for State Machines Diagram

INPUT

@
&
@

e = I = 1 b= e =T Pt R R P R o [ Y Py
'—'!—'OO'—H—‘OO'—"——‘OO"'—‘OOg
Pt |t | et [ ot | et | et | s | e D | D[S | DO | O

o e e e e = = = R B e Bl E= R =Y
it | LS D |t ik [ e e [ — = S SO SO
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The K-Map is built from the above next-state table.

Table 3 : K~-Map for Q,’

Qr
o CMi 0| 01|11} 10
00 0 0 0 0
01 0 1 I 0
11 0 1 1 0
16 1 1 1 1

From the K-Map above, the Boolean expression for Q;’ is obtained:

Q=0QRCMTFQHCMQQUTMQQCM + QHRTEMQ QCMQQ;CM
Qi CM

P =QM + QQ,

From the Boolean expression of the Q;’, the logic circuit is drawn:

QT :)——\iD_ D flip flop
Qi Ea :>_

Figure 7 : Logic Circuit for Qy’
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The next-state table for Q,’ is identified.

Table 4 : Next-State Table of Output Q,’ for State Machines Diagram

INPUT

e
¢
4

— O = O~ S|~ | o= O~ o~
e b =1 =T N e =T B Y e P Y P e e E A =T

bt |t | i | it | it | et | i [t (D L [ | DI D | O
pomat |t | it | st | DD | O[O et [t e [ L OIS | O | 2
[l ool Kow] fen) Fan ] Hanl Koo Bl oo ] e B R Bl Rl Nan ) F Ren)

The K-Map is built from the next-state table.

Qy Table 5 : K-Map for Q;’

oo ifooJor 11|10
00 [ofo]o]ft
or [TI]fofo f\j
1| o |\OJ1m|o
10 [Tjfofo ][t
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From the K-Map, the Boolean expression for Q;’ is obtained:

1Q:CM + Q. CMQ Q:CM + 1},

Q' =QCM+ Q QM + QM + Q@M

From the Boolean expression of the Q;’, the logic circuit is drawn:

Qi >0

C

M
|
Q o

O
D

—>J ___\D— D flip flo
j—-

Figure 8 : Logic Circuit for Qy’

15



The next-state table for output B is identified.

Table 6 : Next-State Table of Output B for State Machines Diagram

INPUT

e
@
=

— e Y Nt P P E R =S e P R P T Kl e ] N )
——o o= o|o|~|—ic|e|—|~|e|e|R
[y e R Ll L e e e =1 =1 =1 =1 =1 (=] == 1 =]
e i Y e =3 K1 [==1 KX e Wl el B e ) B} Ry Ko
= == = == = = = = == e e =

The K-Map is built from the next-state table.

B Table 7 : K-Map for B

o) CM1 00| 01 |11]10
00 | 0 |[I117| 0
01 0[0]0;0
11 0y0}0]0
10to 0|00

16



From the K-Map, the Boolean expression for Q,” is obtained:

B=QiQCMQQCM
B=QiQ:M

From the Boolean expression of the B, the logic circuit is drawn:

Lo b
Q: Jl>c]_3——

M

Figure 9 : Logic Circuit for B

The design of the overall circuit for this system is attached as Appendix A.

3.1.1.3  Reset control logic

Reset control logic is build to take the input from the states machine and reset the
operations of the 8-bit counter. This is to ensure that each time the system has completed
it’s overall process, the 8-bit counter will not have the location of the data in the memory

for the pervious operation. Thus, the 8-bit counter will be reset to its initial condition.

Figure 10 : Logic Circuit for Reset Control Logic
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3.1.1.4  Search control logic

Search control logic is build to take the input from the comparator and the states
machine and send the data into the 8-bit counter. The purpose of this search control logic
is to determine the data from the memory which has the same identification with the
input data sent by the RFID reader.

~—)}— Start b

Match found

Figure 11 : Logic Circuit for Search Control Logic

3.1.L5  Update control logic

Update control logic is build to update the data in the memory.

exist
' Match found
R_bmy
mumber of
copies
> 2
_—
1
reserved

Figure 12 : Logic Circuit for Update Control Logic
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3.1.2 Circuits and Hardware Implementations

As the design work has been completed, the next step will be the circuits and
hardware implementations. In this step, the physical circuits and hardware will be
assembled and connected as determined in the design work process. All the connections

must be correctly done so that the system will work properly.

Before implementing the circuit, in order to ensure that the circuits that have been
designed will be working as desired, a simulation of the designed circuit has been done
with PSPICE. For the time being, the circuit that has been completely implemented is the
circuit of the state machine. The overall circuit is divided into parts to make it easy to

implement and test.

3.1.3 Testing the System

As each part of the overall circuit is completely build, each circuit will be tested
to ensure that it is working as in the design. Though the circuit for the state machine has

been built, the circuit is yet to be tested.

When all the hardware has been connected, the system will be tested. This is
meant to ensure that the system is working and meet the objectives of this project.

Corrections and improvements will be done through out this process.
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32

Hardware Needed

As for the time being, the ICs that will be used in this project are listed
below. Since the circuits are divided into few parts, the ICs needed are listed

according to the circuits’ part.

The ICs needed for the circuit of the state machines are:
o 1 DM74LS08 (4 x 2 input AND gates)
o 2 DM74LS11 (3 x 3 input AND gates)
o 1 DM74LS832 (4 x 2 input OR gates)
o 1 DM74LS74A (2 x D flip flop)
o 1 SN741.804 (6 x NOT gates)

The ICs needed for the circuit of the reset control logic are:
o 1 SN74LS04 (6 x NOT gates)
o 1 SN74LS136 (4 x 2 input XOR gates)

The ICs needed for the circuit of the search control logic is:
o 1 DM74LS08 (4 x 2 input AND gates)

The ICs needed for the circuit of the update control logic are:
o 1 DM74LS08 (4 x 2 input AND gates)
o 1 DM74LS157 (4 x 2-1 multiplexer)

The ICs needed for the circuit for the over all circuits are:
o 1 DM741.8157 (4 x 2-1 multiplexer)

1 SN74LS153 (2 x 4-1 muitipiexer)

o 1 SN74LS682 (comparator)

o 2 DM74L8283 (adder)

4 UT6264B (8 bit CMOS SRAM)

C

Q
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CHAPTER 4
RESULTS AND DISCUSSION

4.1  Results

As up to this time, the circuit that has been completely implemented is the circuit
for the state machine. This circuit is built of 2 DM74LS11 (3 x 3 input AND gates), 1
DM74LS08 (4 x 2 input AND gates), 1 DM74LS32 (4 x 2 input OR gates), 1
SN74LS04 (6 x NOT gates) and 1 DM74LS74A (2 x D flip flop).

The state machine is designed in such way because that is the least states that can
be obtained without violating the conditions that are desired to be fulfilled. The circuit of
this state machine has been tested. In testing the circuit, 5 LEDs are used to indicate the
circuit is working as stated in the next state table, 2 LEDs are connected to Q; and Q,
respectively before the D flip-flop, 2 LEDs are connected to Q; and Q; respectively after
the D flip-flop and another 1 LED is connected to indicate the output B.

Before testing the implemented circuit, a simulation using PSPICE has been done.

The circuit simulated in the PSPICE is exactly the same as the circuit that has been
designed to be implemented.
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4.1.1 PSPICE Simulation Results

4.1.1.1 PSPICE Simulation Results for Q;’

The output waveform for this simulation is high (1) by default. Refer to Table 2
and Figure 7;

Table 8 : Input-Output Table for Simulation 1

INPUT OUTPUT
M Q Q2 Qr
0 0 0 0

D

At P

il [[TEAN [ DL WA un [ oY
Flre

Figure 14 : Output Waveform for Simulation 1
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Table 9 : Input-Output Table for Simulation 2
INPUT OUTPUT

M Q Q: Qr
1 0 0 0

WA T

-

el L

Figure 15 : Logic Circuit for Simulation 2
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Figure 16 : Output Waveform for Simulation 2
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Table 10 :

Input-Output Table for Simulation 3

INPUT

OUTPUT

9]

Q:

Qv

0

Figure 17 : Logic Circuit for Simulation 3
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Figure 18 : Output Waveform for Simulation 3
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Table 11 : Input-Output Table for Simulation 4

INPUT OUTPUT

M Qi Q: Qr

1 0 1 |

Figure 19 : Logic Circuit for Simulation 4
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Figure 20 : Ouiput Waveform for Simulation 4
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Table 12 : Input-Output Table for Simulation 5

INPUT OUTPUT

M Q1 Q: Qv

0 1 0 1

DB L

Figure 21 : Logic Circuit for Simulation 5
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Figure 22 : Output Waveform for Simulation 3
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Table 13 : Input-Output Table for Simulation 6

INPUT OQUTPUT
M Q Q: Qr
1 1 0 1
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Figure 24 : Output Waveform for Simulation 6
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Table 14 : Input-Output Table for Simulation 7

INPUT OUTPUT
M Q Q- Qv
G 1 1 0

Figure 25 : Logic Circuit for Simulation 7
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Figure 26

: Output Waveform for Simulation 7
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Table 15 : Input-Output Table for Simulation 8

INPUT

OUTPUT

M Q

Q

Qr

i 1

1

4 r’7\U3$ .

S

T

Figure 27 : Logic Circuit for Simulation 8
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Figure 28 : Output Waveform for Simulation 8
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4.1.1.2 PSPICE Simulation Results for 07’

The output waveform for this simulation is high (1) by default. Refer to Table 4
and Figure §;
Table 16 : Input-Output Table for Simulation 9
INPUT OUTPUT

2
e T
S oqapsl DT LTI . D

3 e N _,;:4,;4.,..‘.-“:. -

18 B3 Y, Tame-l Bl

T

Figure 30 : Output Waveform for Simulation 9
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Table 17 : Input-Output Table for Simulation 10

INPUT OUTPUT
C M Q Q2 Q2
0 0 0 1
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1. 7104

LLAhEY

I, aun

Figure 32 : Output Waveform for Simulation 10
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Table 18 : Input-Output Table for Simulation 11

INPUT

OUTPUT

M

Qs

QY

1

0

I
1,,

. l/’ . 704

N

az
|

2

oL

Figure 33 : Logic Circuit for Simulation 11
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Figure 34 : Output Waveform for Simulation 11
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Table 19 : Input-Output Table for Sirnulation 12

INPUT

OUTPUT

M

Q

Q2

Qy’

1

0

0

S e |

T

-

Figure 35 : Logic Circuit for Simulation 12
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Figure 36 : Output Waveform for. Simulation 12
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Table 20 : Input-Output Table for Simuiation 13

INPUT OUTPUT
C M Qi Q2 Qr
0 0 0 1 1

Ik

155 EIN [ RS HA W_Bus

Figure 38 : Qutput Waveform for Simulation 13
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Table 21 : Input-Output Table for Simulation 14
INPUT OuUTPUT

C M Qi Q Q’
1 0 0 1 1

Pl

L

Figure 39 : Logic Circuit for Simulation 14
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Figure 40 : Output Waveform for Simulation 14
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Table 22 : Input-Output Table for Simulation 15

INPUT OUTPUT
Q Q2 Q2
0 1 0

Figure 41 : Logic Circuit for Simulation 15
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Figure 42 : Output Waveform for Simulation 15
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Table 23 : Input-Output Table for Simulation 16

INPUT OUTPUT
C M O Q2 Q
1 1 0 1 0

Thal DL

T el DL

Figure 43 : Logic Circuit for Simulation 16
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Figure 44 : Output Waveform for Simulation 16
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Table 24 : Input-Output Table for Simulation 17

INPUT

OUTPUT

Q2

Qy

B > WY AR

2. L.

Figure 45 : Logic Circuit for Simulation 17
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Figure 46 : Output Waveform for Simulation 17
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Table 25 : Input-Output Table for Simulation 18

INPUT OQUTPUT
C M Q Q Q2
1 0 1 0 1

Figure 47 : Logic Circuit for Simulation 18
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Figure 48 : Output Waveform for Simulation 18
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Table 26 : Input-Output Table for Simulation 19

INPUT OUTPUT
Q Q: Q2
1 0 t]

Figure 49 : Logic Circuit for Simulation 19
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Figure 50 : Output Waveform for Simulation 19
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Table 27 : Inpui-Output Table for Simulation 20

INPUT OUTPUT
M Q Q- Q’
1 1 0 0

Figure 51 : Logic Circuit for Simulation 20
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Figure 52 : Output Waveform for Simulation 20
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Table 28 : Input-Output Table for Simulation 21

INPUT OUTPUT
Q Q Qy’
i 1 0

ki

[L IS

B s

Figure 54 : Output Waveform for Simulation 21
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Table 29 : Input-Output Table for Simulation 22

INPUT ouTPUT
C M Q1 Q2 Qy’
1 0 1 1 0

Figure 55 : Logic Circuit for Simuiation 22
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Figure 56 : Output Waveform for Simulation 22
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Table 30 : Input-Output Table for Simulation 23
INPUT OUTPUT

C M Q Q QY
0 1 1 1 1

N
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§
H
1 q.70% L .aus

Figure 58 : Output Waveform for Simulation 23
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Table 31 : Input-Output Table for Simulation 24

INPUT OUTPUT
C M O Q2 Q2
1 ] 1 1 1
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Figure 60 : Output Waveform for Simulation 24
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4.1.1.3 PSPICE Simulation Results for B

The output waveform for this simulation ié low (0) by default. Refer to Table 6

and Figure 9;
Table 32 : Input-Output Table for Simulation 25
INPUT OUTPUT
M Qi Q2 B
0 0 0 0

Figure 61 : Logic Circuit for Simulation 25

Bs a.2us

Figure 62 : Output Waveform for Simulation 25
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Table 34 : Input-Output Table for Simulation 27

INPUT OUTPUT
M Q Q- B
0 0 1 0

. "L.JN“M . . R

Figure 65 : Logic Circuit for Simulation 27

Os a.2us

Figure 66 : Output Waveform for Simulation 27
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Table 35 : Input-Output Table for Simulation 28

INPUT QUTPUT
M QO Q B
1 0 1 0

. “515\_‘0_;. .. P

Figure 67 : Logic Circuit for Simulation 28

as d.2us

Figure 68 : Output Waveform for Simulation 28
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Table 36 : Input-Output Table for Simulation 29

INPUT OQUTPUT
M Qi Q B
0 1 0 0
oy L
; T R
2 12 B
I A
L = o

Figure 69 : Logic Circuit for Simulation 29

As
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Figure 70 : Output Waveform for Simulation 29
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Table 37 : Input-Output Table for Simulation 30

INPUT OUTPUT
M Q1 Q2 B
1 1 0 0

. ”a?%fta' ..

Figure 71 : Logic Circuit for Simulation 30

s #.2us

Figure 72 : Output Waveform for Simulation 30
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Table 38 : Input-Output Table for Simulation 31

INPUT OUTPUT
M Q1 Q2 B
0 1 1 0

R 7 Y, JPC T

Figure 73 : Logic Circuit for Simulation 31
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8.2us

Figure 74 : Output Waveform for Simulation 31
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Table 39 : Input-Output Table for Simulation 32

INPUT OuUTPUT
M Q O B
1 1 1 0

N JECEEE

—
[F1)

E )

Figure 75 : Logic Circuit for Simulation 32

s B8.2us

Figure 75 : Output Waveform for Simulation 32
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4.1.2 Circuit Implementation Test Results

The resuits of the test are as shown in the table below:

Table 40 : Results of the Circuit Test Using LEDs

INPUT OUTPUT
LED | LED LED | LED
c | M| e | | Phrsh @ Duy om| B
flop | flop flop flop

0 0 0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 1 1 0 0
0 1 0 0 0 0 0 0 0 0 1
1 1 0 0 0 0 0 0 0 0 1
0 0 0 1 0 0 0 1 1 0 0
1 0 0 1 0 0 0 1 1 0 0
0 1 0 1 1 1 0 0 0 0 0
1 1 0 1 1 1 0 0 0 0 0
0 0 1 0 1 1 0 1 1 0 0
1 0 1 0 1 1 0 1 ] 0 0
0 1 } 0 1 1 0 0 0 0 0
1 1 1 0 1 1 0 0 0 0 0
0 0 1 1 0 0 0 0 0 0 0
i 0 1 1 0 0 0 0 0 0 0
0 1 1 1 1 1 0 1 1 0 0
1 1 1 1 1 1 0 1 1 0 0
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For the test of LEDs before the D flip-flop, both Q,” and Q,’ satisfy the next state
table. This means that the circuit is working as desired. While for the LEDs after the flip-
flop, both Q;” and Q;’ did not satisfy the next state table. The LEDs for both outputs Q,’
and Q»’ did not light up for every input combination. This is because the clocks for the D
flip-flops are not triggered. Thus, another test will be conducted in the future with the
triggering clocks for the D flip-flops are set. For the LED connected to output B, the

results are same as desired.

4,2 Discussion

The circuit of the state machine has been tested. This circuit is supplied by 5V
power supply. In conducting the test on the circuit, the inputs of this circuit that are
named as C, M, Q, and Q, are supplied with OV if the input is 0 and they are supplied by
2V if the input is 1.

The output of this circuit is seen by connecting the LEDs at the outputs. When the
output should be 0, the LED did not light up while when the output is 1, the LED lights
up. Another test will be conducted soon with the clocks for the D flop-flops are set to get
the desired results. The test is done one by one according to the next-state table.
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

This project on data retrieval system is very significant to be developed in order to
provide a way for the users to retrieve information. This project will definitely benefit not
only the users but also the system coordinator where the data can be managed properly.
For the first part of FYP, after doing some literature review, the focus is more on

designing the circuits and implementation of circuits for this system.

The design of the overall circuit has been completed. This project is now in the
hardware implementation and testing stage. The overall circuit is divided into small parts
according to their functions. As for the time being, the circuit that has been completely
built is only the circuit for the state machine and it has been tested. Some corrections
need to be done to the state machine circuit where the D flip-flops need to be connected
to a clock. The other circuits will be implemented as soon as the state machine’s circuit

is tested and proved it is working as designed earlier.
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5.2 Recommendations

For further development and improvement on this project in the future, these are
some recommendations that perhaps could be considered. Add the amount of data that
can be stored in this system. This can be done by using other memory such as a 16 bit
memory and others that can provide a bigger memory size. Other than that, the access
time of this system could also be shorten. This will add up the value and the reliability of
this system.
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