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ABSTRACT

These days the security system is an important part for a house or premise to
avoid such incident like robbery. A lot of security systems types have been apply to
make sure the safety of the premise. One of it is automatic identification system
which really helpful human especially to identify the user 1D (identification) of the
premise. Radio Frequency ldentification (RFID) is a component that suitable for this
project. This project was designed and built the system using RFID for access the
doors of the premise by indentify the RFID tag user. It then output their description
such as ID numbers and user names to an attaches LCD screen. The system is
powered by 9 V batteries or using AC TO DC adapter. The main idea in this project
is to create a system which that can provide security for the safety of the premise. At
the heart of project is a PIC 16F876A microcontroller will be used as a brain of the
system that will control the system through a source code (C code) build using
MPLab software. In this project, passive tag will be use as an identifier of the user.
In the tag will be include RFID tag ID numbers of the user. Every RFID tag is
unique because the ID of the tag is different for all the tag. So, it is really safe to use
the RFID system for a premise security. Additionally, the PIC will process the data
which receive from RFID tools and responsible for sending the output to the LCD

screen which will be show the character.
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ABSTRAK

Pada masa Kini, sistem keselamatan adalah bahagian yang amat penting bagi
sesebuah rumah atau premis untuk mengelak sebarang kejadian yang tidak diingini
seperti rompakan. Pelbagai jenis sistem keselamatan telah aplikasikan untuk
memastikan keselamatan sesuatu premis. Salah satu daripadanya ialah sistem
pengenalpasti automatik yang amat membantu manusia untuk mengenal pasti ID
(pengenalan) pengguna sesebuah premis. Pengenalan Frekuensi Radio (RFID) ialah
satu komponen yang sangat sesuai untuk projek ini. Projek ini direka dan dibina
sistemnya dengan menggunakan RFID melalui pintu-pintu premis dengan mengenal
pasti teg RFID pengguna. la kemudiannya mempamirkan penerangan seperti
nombor ID dan nama pengguna pada skrin LCD. Sistem ini menggunakan 2 biji bateri
yang membekalkan kuasa sebanyak 9 V dan disertai 2 suis yang dapat menghidupkan
dan mematikan litar dan sistem RFID. Idea utama projek ini adalah untuk mencipta
satu sistem yang boleh member keselamatan kepada sesebuah premis. Pengawal
mikro digunakan sabagai otak di dalam sistem ini yang akan mengawal sistem
melalui satu kod C (kod sumber) yang dibina menggunakan pekakas lembut MPLab.
Di dalam projek ini teg pasif akan digunakan sebagai pengenalan pengguna. Di
dalam setiap teg mengadungi nombor ID pengguna. Setiap RFID teg adalah unik
kerana di dalam setiap teg mempunyai nombor ID yang tersendiri yang berbeza bagi
setiap teg. Jadi, ianya amat selamat menggunakan sistem RFID untuk keselamatan
sesebuah premis. Tambahan pula, PIC akan memproses data yang diterima dari
peralatan-peralatan RFID dan bertanggungjawab menghantar keluaran kepada skrin

LCD yang akan ditunjukkan dalam bentuk karektor.
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CHAPTER 1

INTRODUCTION

This chapter explains the background of Radio Frequency Identification (RFID)
technology Multiple RFID Door Control System. The development of this project
entirely depends with the assistance of RFID technology, microcontrollers, DC motors
and programming language. The problem statement of this project, the objective of the

project and project scopes are also elaborated in this chapter.

Radio Frequency ldentification (RFID) technology is expanding rapidly with its
applications in a wide range of area. RFID technology consist of RFID reader and RFID
tags. There are generally two types of RFID tags: active RFID tags, which contain a
battery and thus can transmit its signal autonomously, and passive RFID tags, which
have no battery and require an external source to initiate signal transmission. In this
project, passive RFID tag is used. This technology has become an intermediate in a
wide variety of applications such as in industries as an instrument for identification, in
automobile manufacturing and homeland security applications. The primary goal of
RFID technology is to automatically identify data that are contained in electromagnetic

fields. RFID tags do not require any physical contact with the reader for identification



process. Most RFID tags are inexpensive and small where it derives its power from the
signal produced by the RFID reader.

There are various types of microcontroller available nowadays, from various
manufacturers, with different functionalities. PIC, MC68HC11 from Motorola, and
Basic Stamp are among of the commonly used microcontroller in electronic control
devices today. Some applications of microcontroller are controlling the rotation of DC
motor including forward and reverse. For simple application of DC motor control the
PIC is suitable to used because of it simples and unique features.



1.1 Design Objectives

The objective of this project is to design and develop the RFID technology for
multiple doors security system where the accesses to all doors are controlled by one

main control system.

1.2 Project Scope

a. The multiple RFID doors security system is the doors accesses can only be
access by the IDs that has been preprogram into the PIC16F876A. For the doors
access, the received RFID tag ID will be compared with preprogram ID is using
PIC16F876A.

b. For matching ID, it will allow the user to access which door that has been
preprogramming for the ID. If the ID (non-user) is not match they will not gain

access for the doors system.



CHAPTER 2

LITERATURE REVIEW

This chapter discusses elaborately the system designs that have been

implemented in the final system.

2.1  Radio Frequency Identification (RFID)

RFID is a dedicated short range communication (DSRC) technology. The term
RFID is used to describe various technologies that use radio waves to automatically
identify people or objects [1]. RFID technology is similar to the bar code identification
systems we see in retail stores everyday; however one big difference between RFID and
bar code technology is that RFID does not rely on the line-of-sight reading that bar code

scanning requires to work [1].



2.1.1 RFID History

It’s generally said that the roots of radio frequency identification technology can
be traced back to World War 11 [2]. The Germans, Japanese, Americans and British
were all using radar—which had been discovered in 1935 by Scottish physicist Sir
Robert Alexander Watson-Watt—to warn of approaching planes while they were still
miles away [2]. The problem was there was no way to identify which planes belonged

to the enemy and which were a country’s own pilots returning from a mission [2].

The Germans discovered that if pilots rolled their planes as they returned to base,
it would change the radio signal reflected back [2]. This crude method alerted the radar
crew on the ground that these were German planes and not Allied aircraft (this is,
essentially, the first passive RFID system) [2].

Under Watson-Watt, who headed a secret project, the British developed the first
active identify friend or foe (IFF) system [2]. They put a transmitter on each British
plane. When it received signals from radar stations on the ground, it began broadcasting
a signal back that identified the aircraft as friendly [2]. RFID works on this same basic
concept. A signal is sent to a transponder, which wakes up and either reflects back a

signal (passive system) or broadcasts a signal (active system) [2].

Advances in radar and RF communications systems continued through the 1950s
and 1960s [2]. Scientists and academics in the United States, Europe and Japan did
research and presented papers explaining how RF energy could be used to identify
objects remotely [2]. Companies began commercializing anti-theft systems that used
radio waves to determine whether an item had been paid for or not [2]. Electronic

article surveillance tags, which are still used in packaging today, have a 1-bit tag [2].



The bit is either on or off [2]. If someone pays for the item, the bit is turned off, and a
person can leave the store [2]. But if the person doesn't pay and tries to walk out of the
store, readers at the door detect the tag and sound an alarm [2].

2.1.2 The Technology Behind RFID

With RFID, the electromagnetic or electrostatic coupling in the RF (radio
frequency) portion of the electromagnetic spectrum is used to transmit signals [1]. An
RFID system consists of an antenna and a transceiver, which read the radio frequency
and transfer the information to a processing device (reader) and a transponder, or RF
tag, which contains the RF circuitry and information to be transmitted [1]. The antenna
provides the means for the integrated circuit to transmit its information to the reader that
converts the radio waves reflected back from the RFID tag into digital information that

can then be passed on to computers that can analyze the data [1].


http://www.webopedia.com/TERM/R/RF.html
http://www.webopedia.com/TERM/T/transceiver.html
http://www.webopedia.com/TERM/D/device.html
http://www.webopedia.com/TERM/T/transponder.html
http://www.webopedia.com/TERM/R/RF_tag.html
http://www.webopedia.com/TERM/R/RF_tag.html
http://www.webopedia.com/TERM/R/RF_tag.html

2.1.3 RFID Reader

An RFID reader is a device that is used to interrogate an RFID tag. The reader

has an antenna that emits radio waves; the tag responds by sending back its data [3].

A number of factors can affect the distance at which a tag can be read (the read
range) [3]. The frequency used for identification, the antenna gain, the orientation and
polarization of the reader antenna and the transponder antenna, as well as the placement
of the tag on the object to be identified will all have an impact on the RFID system’s
read range [3].

2.1.4 Types Of RFID Tags

In RFID systems, the tags that hold the data are broken down into two different
types [1]. Passive tags use the radio frequency from the reader to transmit their signal.
Passive tags will generally have their data permanently burned into the tag when it is

made, although some can be rewritten [1].

Active tags are much more sophisticated and have on-board battery for power to
transmit their data signal over a greater distance and power random access memory
(RAM) giving them the ability to store up to 32,000 bytes of data [1].


http://www.webopedia.com/TERM/R/RF_tag.html
http://www.webopedia.com/TERM/P/passive_tag.html
http://www.webopedia.com/TERM/A/active_tag.html

2.2 System Block Diagram

—» Doors

RFIDreader PIC16FETEA LCD

¥

RFIDtag

Y
v

o Buzzer

Figure 2.1: Block Diagram for Multiple RFID Doors Control System

Figure 2.1 is a simple block diagram of the system. Basically, from the block
diagram, this module can be divided into 3 parts. They are RFID transmitting and
receiving, microcontroller main circuit, and the output including doors, LCD display and

buzzer.

For the RFID transmitting and receiving part, the RFID reader will receive the
data (incoming signal) from the passive tag. Then the data will be transmit to the

microcontroller main circuit for the comparing the data with the preprogram data.

For the microcontroller main circuit microchip PIC16F876A is being used. This
main circuit is the heart of the whole systems where all input and output will be control

from this circuit. C programming language is been use for programming design to



control the system. In this part the data that has being receive from the RFID reader will
be compare with the preprogram data to control the output.

For the output part, the data that has been compare with the preprogrammed will
give access to which doors the user can access. The L293D motor driver and two DC
motors will make up for the doors. The buzzer will be the indicator for user or non-user

and the LCD display is for displaying the name and ID of the RFID tag user.



CHAPTER 3

HARDWARE IMPLEMENTATION

3.1  Multiple RFID Doors System

The multiple RFID door system require a microprocessor to process data from
RFID reader and to operate the output that has been preprogrammed for each data from
the RFID reader. For this reason, microcontroller is the best solution for this task. This
is because microcontroller has transmitter and receiver, in this case receiver is need to
read the transmitting data from RFID reader. The transmitting and receiving data also
happen at the RFID part. The data from RFID tag is transmit to the RFID reader and the

reader receive it before transmit it to the microcontroller.



3.2 PIC16F876A

Figure 3.1 show the pin diagram of PIC16F876A that will be use as the heart of
this project.

28-Pin PDIP, SOIC, SSOP

MCLR/VPP — [ ]°1 7 28] == RB7/PGD
RAD/AND == L[] 2 27| ] = RBB/PGC
RAT/ANT =[] 3 26 ] =— RB5
RA2/AN2/NREF-/CVREF <[ | 4 < 25| | == RB4
RA3/AN3/NVREF+ =[] 5 ~ 24[ ] = RB3/PGM
RA4/TOCKIC10UT =—L] 6 © 23| | == RB2
RAS/AN4/SS/C20UT == [ 7 g 22[] = RB1
vss—=L] 8 o 21[] =—= RBO/NT
osct/icLkl—=L] 9 L 20[] =— vop
0SC2/CLKO =—[[10 S 19 ] =— vss
RCOT10SO/T1CKI =—=[] 11 = 18] ] =—= RC7/RX/DT
RC1/T10SI/CCP2 =—=[[12 17[] == RCB/TX/CK
RC2/CCP1 =—=[[13 16[ ] =—= RC5/SDO
RC3/SCK/SCL =[] 14 15[ ] =—= RC4/SDI/SDA

Figure 3.1: PIC16F876A Pin Diagram



A PIC16F87XA would be able to do various task. For PIC16F876A version, it
has 256 bytes of EEPROM and 368 bytes SRAM while the ROM is disabled. This is a
16-bit microcontroller that have 3 ports that are Port A, Port B and Port C. [4] Several of
features are built-in in the PIC16F876A that contain:

e High-Performance RISC CPU

=
=

Only 35 single-word instructions to learn
All single-cycle instructions except for program branches, which are two-
cycle
Operating speed: DC — 20 MHz clock input
DC — 200 ns instruction cycle
Up to 8K x 14 words of Flash Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM),
Up to 256 x 8 bytes of EEPROM Data Memory

Pinout compatible to other 28-pin

e Peripheral Features

=
=

Timer0: 8-bit timer/counter with 8-bit prescaler

Timerl: 16-bit timer/counter with prescaler, can be incremented during
Sleep via external crystal/clock

Timer2: 8-bit timer/counter with 8-bit period register, prescaler and
postscaler

Two Capture, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns

- Compare is 16-bit, max. resolution is 200 ns

- PWM max. resolution is 10-bit

Synchronous Serial Port (SSP) with SPI™ (Master mode) and [2C™
(Master/Slave)



= Universal Synchronous Asynchronous Receiver Transmitter
(USART/SCI) with 9-bit address detection

= Parallel Slave Port (PSP) — 8 bits wide with external RD, WR and CS
controls (40/44-pin only)

= Brown-out detection circuitry for Brown-out Reset (BOR)

e Analog Features

= 10-bit,8-channel Analog-to-Digital

= Converter (A/D)

= Brown-out Reset (BOR)

= Analog Comparator module with:
- Two analog comparators
- Programmable on-chip voltage reference (VREF) module
- Programmable input multiplexing from device inputs and internal
voltage reference

- Comparator outputs are externally accessible

e Special Microcontroller Features
= 100,000 erase/write cycle Enhanced Flash program memory typical
1,000,000 erase/write cycle Data EEPROM memory typical
Data EEPROM Retention > 40 years
Self-reprogrammable under software control
In-Circuit Serial Programming™ (ICSP™) via two pins

Single-supply 5V In-Circuit Serial Programming

g & 4 4 4 3

Watchdog Timer (WDT) with its own on-chip RC oscillator for reliable

operation

4

Programmable code protection

4

Power saving Sleep mode

= Selectable oscillator options



= In-Circuit Debug (ICD) via two pins

e CMOS Technology:

= Low-power, high-speed Flash/EEPROM technology
Fully static design
Wide operating voltage range (2.0V to 5.5V)

Commercial and Industrial temperature ranges

4 4 4 8

Low-power consumption

Figure 3.2 illustrates the architecture of the PIC16F876A port functionality.
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Figure 3.2: PIC16F876A Block Diagram



3.2.1 PIC16F876A Basic Circuit

Figure 3.3 is the basic circuitry for operating the PIC16F876A with the

connection with UICOOA Programmer Connector for the serial communication.

UICOO0A Programmer Connector is used for the RS-232 line to connect between PC and
the PIC16F876A so that the programs from PC can be loaded into the PIC16F876A
EEPROM. For the operating speed, 20 MHz input clock crystal is used for this set-up.

WCC

Diods 11441
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Power Comecta
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48
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Figure 3.3: Basic Circuitry of The Operating PIC16F876A Schematic



3.3 Hardware

The hardware portion of the whole system involves various types of modules in
order for the system to function or operate. They are the UICO0A Programmer circuit
module, the power supply circuit module, the reset circuit module, the outputs circuit
module, the DC motor driver circuit module, the LCD display circuit module, the RFID
circuit module and the PIC’s circuit module itself. All these modules have to be
combined and connected into one single circuit to operate the system. The complete
circuit of the host system is included in the Appendix A for reference.

3.3.1 UICO00A Programmer Circuit Module

Figure 3.4 show the schematic of UICO0A programmer circuit module for
loading the program (hex file) into the PIC16F876A.

TULCO0 A Progranmmer Connector

MCT R
BBG
RB7

D=l b=
Coma b

(=1

Header S22

'|| A
PAS

Figure 3.4: UICO0A Programmer Circuit Module Schematic



ICSP for programming PIC microcontroller is as shown as in the figure 3.3.
MCLR, RB6 and RB7 pin need to be connected to the USB In Circuit Programmer
(UICO0A) to program the PIC16F876A. At the same time, RB3 pin need to be pull low
to OV to disable low voltage programming, because the programmer is using high
voltage programming. MCLR pin is applied for the PIC programmer goes into
programming mode when the programmer are interface with the PIC16F876A.

3.3.2 Power Supply Circuit Module

Figure 3.5 shows the schematic of power supply for the circuit.

Diode 1IN4007

Power Connector

Ul LM7805 VCC

Sl 3
1

ﬁ
o— 10 Olfl 25V
Shde Switch TG

Figure 3.5: Power Supply Circuit Module Schematic

This module is use to power up the circuit. The power module supplies a
regulated +5V to power up the system. AC to DC or 9V-12V battery can be used to
power up the circuit. Higher input voltage will produce more heat at LM7805 voltage

regulator. Typical voltage is 12V. Anyhow, LM7805 will still generate some heat at



12V. There are two types of power connector for the circuit, DC plug (J1) and 2510-02
(Power Connector). Normally AC to DC adaptor can be plugged to J1 type connector.

As Figure 3.4 shown, the D2 is use to protect the circuit from wrong polarity
supply. C7 and C11 is use to stabilize the voltage at the input side of the LM7805
voltage regulator, while the C8 and C12 is use to stabilize the voltage at the output side
of the LM7805 voltage supply. The LED is a green LED to indicate the power status of

the circuit. R13 is resistor to protect LED from over current that will burn the LED.

3.3.3 Reset Circuit Module

Figure 3.6 show the schematic of reset circuit module. In this part, when reset
button is push MCLR pin will active low and clear all the operation of the
microcontroller program and back to it initial state. If malfunctions occurs the reset
module is important to reset the programming to it initial state. The D3 is use to protect

the circuit from wrong polarity supply

D3
Diode 1N4148

> R9
Reset

Resl
_‘_—o . O & MCLR >
SW-PB

Figure 3.6: Reset Circuit Module Schematic



3.3.4 Outputs Circuit Module

Figure 3.7 show the schematic of outputs circuit module. DS2, DS3 and LS1 are
connected to I/O pin of PIC16F876A as outputs. DS2, DS3 and LS1 are respectively
connected to RA2, RA3 and RCO pin. The function of R10 and R11 are to protect from
over-current that will burn the LED. When the output is in logic 1, the LED will ON,
while when the output is in logic 0, the LED will OFF. Also for buzzer, when the
output is in logic 1, the buzzer will activate (beep), while when the output is in logic 0,
the buzzer will deactivate.

DS}
L M
Resl 1
330 LEDL5Smm —
DS;
R11 ”)’
RA3 A

RCO —

Mo

Figure 3.7: Outputs Circuit Module Schematic



3.3.5 DC Motor Driver Circuit Module

Figure 3.8 show the schematic of DC motor driver circuit module. L293D is
used for this circuit. To simplify use as two bridges each pair of channels is equipped
with an enable input. A separate supply input is provided for the logic, allowing
operation at a lower voltage and internal clamp diodes are included as shown in the
block diagram in figure 3.9. This device is suitable for use in switching applications at
frequencies up to 5 kHz. The 1/0 pin of PIC16F876A is assigned as input for the driver
motor to move the motors for operation forward and reverse of the DC motors. RA2 is

used to enable the motor driver

{RA2
RA3
7T4HCTO4 -
L2s30 ¥
o{ENAL vddj
INL INdle
s
Il GHND CHDbs—e |
»0UTZ 0OUT2 c_.‘l
M o|INZ IN3fe (M
: i ENAZle— z
Mator 1 Maotor 2
Qv
Motor Power In
[ ]
A 74HCTD4

Figure 3.8: DC Motor Driver Circuit Schematic



The 1/0O pin of PIC16F876A is assigned as input for the driver motor to move the
motors for operation forward and reverse of the DC motors. RA2 and RA4 are used to
enable the motor driver and also to move the DC motor forward. The usage of 74HCT04
is to invert the logic from the 1/O pin of PIC16F876A. The logic symbol of the
74HCTO04 is as shown in Figure 3.10. When the RA2 and RA4 are in logic 1 the motor
driver will enable and the motor will rotate forward mode if the RA3 and RAS5 are in
logic 0. And motor will rotate reverse mode if the logic is of RA3 and RAS5 is 1. When
the logic give to enable pin L293D the DC motor will stop.

™

Us OuUT1 OUT3 Uss

e

18 3 B[ oy, 28

IN1 ¢ 2 12 J IN3

1 11
ENABLE1 O—¢ — ENABLEZ2
Us Us

IN2 C 3 ) IH4
4,5.6.7
8 18 14,15.16.17

93t 293p3-93 OUTZ2 DUT4 hd

Figure 3.9: L293D Block Diagram
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Figure 3.10: L293D Logic Symbol



3.3.6 LCD Display Circuit Module

Figure 3.11 show the schematic of LCD display module circuit.

vee] S8
? L L2 ] K32l bl B
g‘l?’ Q =23 O
reset =
47K
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Figure 3.11: LCD Display Circuit Module schematic

The LCD used for this project is a 2x16 character LCD. Vss and Vge pins of the
LCD are connected to ground while pin Vpp is connected to power supply of +5V. Pins
RC2, RC3 and RC4 of microcontroller are connected to the select read or write (RW),
select register (RS) and enable (E) pins of LCD respectively. As operate the LCD in 8-
bits mode, pins RDO, RD1, RD2, RD3, RD4, RD5, RD6 and RD7 of LCD are connected
to microcontroller pins RBO, RB1, RB2, RB3, RB4, RB5, RB6 and RB7 respectively.



Pins 15 and 16 of LCD represents for backlight positive input and backlight negative
input. Thus, pin 15 is connected to RC1 and pin 16 is grounded.

3.3.7 RFID Circuit Module

Figure 3.12 show the schematic of RFID circuit module. In this module RFID
reader is interfacing with the PIC16F876A. The RFID reader comes with a serial port
(DB9) for data communication and a PS2 connector to supply 5V for the reader. There
are 5 output wire of RFID reader, only 4 are necessary. Table 3.1 shows the connection
of the output wire.

VCC
E2
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""'_'_C' Resl < RC7 l
10K
EFID Connector R3 1
ae R4 ool l/g»r’m
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; 10K
S Diode 1N4148 —
2510-04

Figure 3.12: RFID Circuit Module Schematic



The output of the RFID reader is serial UART in logic +10V/-10V, and the baud
rate is 9600bps. The Figure 3.12 shown is used to convert +10V/-10V logic to +5V/0V

logic for PIC microcontroller.

Table 3.1: RFID Output Wire Connection

Colour Pin function Connection
Yellow RX Not connected
Green X RC7

Red VCC (5V) 5V
Brown Ground GND

Shielding wire

Not connected

Not connected




3.3.8 PIC16F876A Circuit Module

Figure 3.13 show the schematic of PIC16F876A module circuit.
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Figure 3.13: PIC16F876A Circuit Module Schematic

All pins of the PIC microcontroller is connected to its corresponding modules.
The clock section governs all system timing and thus is really responsible for the proper
operation of all system hardware. The clock section usually consists of a crystal
oscillator and clock circuitry set up to operate the processor at its specified clock rate.
Using a high frequency crystal oscillator and dividing it down to a lower frequency
provides for greater stability. For the clock section a 20 MHz crystal is used which will

be divided by microcontroller to operate at 5MHz frequency room temperature.



CHAPTER 4

SOFTWARE IMPLEMENTATION

4.1  Software Overview And Design

In designing the functionality of the project, a programming has been made to be
load to the PIC16F876A in C programming language using In Circuit Serial
Programmer, (ICSP). The programming is about comparing data that was received from
the RFID system with the preprogram data in the PIC16F876A. When the RFID tag is
place on the reader, the reader will read the data and send in to PIC16876A to compare
the data with the pre program data. This the places where the data will be verify. If the
data is match, the tag user can access which doors has been assign for the data and the
ID code and user name will display on the LCD display. Meanwhile if the data is not
matched, the tag user cannot access any doors and it will display “user not found” on the

LCD display. Figure 4.1 shows the software flow chart for this system.
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Figure 4.1: Software Flow Chart of Multiple RFID Door Control System



4.2  C Programming Language

C programming language is a computer programming language that creates lists
of instructions for a computer or a microcontroller to follow. C is one of thousands of
programming languages currently in use. C has been around for several decades and has
won widespread acceptance because it gives programmers maximum control and

efficiency.

4.2.1 C Programming Language Compilation

To uploading the programming, these source codes need to be compiling first.
For this project the source code is made using MPLAB software to compile it HEX file
and other component. The HEX file is the one that will load into the PIC16F876A.

4.2.2 Source Code To Microcontroller

UICO0A is a PIC-USB programmer. It is designed to program the
microcontrollers. On board ICSP (In Circuit Serial Programming) connector offers
flexible methods to load program. It supports on board programming which eliminate
the frustration of plug-in and plug-out programming of PICs. This allows the
microcontroller to be quickly programmed and debugged the source code while the

target PIC on the board itself. Since USB port have become a popular and widely used



on laptops and desktop PCs, UICOOA is available for plug and play with USB
connection. This programmer obtain its power directly from USB connection, thus no
external power supply is required.

To load the program a software call PICkit 2 Programmer is used. The program
must be in HEX file. By launching the PICkit 2 Programmer, the HEX file can be
writing into the PIC16F876A. The following programming interface appears as shown
in Figure 4.2 and notifies that the PICKit 2 programmer the target device is found and
connected.

"' PICkit 2 Programmer

File  Device Family — Programmer  Tools  Help

Midrange Configuration

Device: PIC1EF8764 Configuration:  2FCF
User IDs: FF FF FF FF

Checksum:  OFCF

PICkit 2 found and connected. \
PIC Device Found. @ MICHOCH'F

( ) DD Target

[[] Check

I Read ][ Write ][ Verify ][ Erase ][ Blank Check ] [ MCLR
Program Memory

Enabled |Hex Only v‘ Source: None [Empty/Erased)

0000 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0008 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3EEF:
0010 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0018 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
oozo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0ozs 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0048 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0050 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0058 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF w~

EEPROM Data
— Auto Import Hex
Enabled |HexOnly v | +Wiite Device
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 4 Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File

20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF s
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF » PICkIt 2

Figure 4.2: PICKit 2 Programmer Interface



First of all, erasing data in microcontroller is the first thing to do and the
blank check is executed. And then for load the HEX file, the HEX file is import from
PC and then executes write operation of the PICKit 2 programmer. The operation status
will be displayed and the status bar will turn green if writing is successful as shown in
Figure 4.3.

"' PICkit 2 Programmer

File  Device Family Programmer Tools  Help

Midrange Configuration

Device: PIC16FE8764 Configuration:  2F02
User IDs: FF FF FF FF

Checksum: ~ 1F83 OSCLA

P S Merocks

[--.'-I-.--.--."!--I-,--,--,--,--l-,l-,--,------.--.--.--.] ng Target —_—
Ch =~
[ fioed J[ Wiite ][ Verify ][ Erase ][ Blank Check ] O !MZT_'::{ I—‘

Program Memory
Enabled [ Hex Only v [ Source: | E:\..F Module)\CD\Source codes\PR16RX hex

0000 0183 3000 0084 2804 0183 2F45 3FFF 3FFF &8
00os 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF SFEF —
0010 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0018 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0020 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
o0zs 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0038 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0048 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0050 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0058 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 8

EEPROM Data e
[ —— Auto Import Hex
nable ex Unly v +Wiite Device
Enabled |Hex Oni I \wite D
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF A Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF — Export Hex File

20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF S
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF v PICklt 2

Figure 4.3: PICKit 2 Programmer Interface Indication



4.3 C Programming Language Design

The C programming language consists of output on LCD, receiving data from
RFID reader and comparing the data. The full source code for the project is presented in
Appendix B.

4.3.1 Output On LCD Display

The first output of the system is an LCD display that will display the information
about the system. The LCD display that is used for this project is 16 bit LCD display
mean the output will display in two lines on the LCD display. The LCD display will
display respectively for the two lines and phrases such as “RFID door’’ for the first line
and “security” for the second line, “Place Your ID” the first line and “on the Reader” the
second line and “processing.....” the first line. In order for the LCD display to display
the stated phrases, the PIC should be programmed with appropriate C programming

language. The source code is shown in Figure 4.4.



led goto(0);
send string(" RFID door");
led_goto(20);

zend string(" security");

led goto(0);
send string("Place vour ID";
led goto(20);

send string("on the reader");

led goto(20);

zend string("Processing "),

Figure 4.4: C Code of LCD’s Output



4.3.2 Receiving Data From RFID Reader

The main operation of this project is to receive data from RFID reader and
compare the data with the preprogram data in the PIC16F876A. Therefore, the
incoming data from RFID reader is very important as this will assist to proceed to other
operations such as data comparison. If data cannot be received from RFID reader, the
whole system will not function. Thus, for effectively receive data from the RFID
reader; source code shown in Figure 4.5 is used.

for{i=01=10;i==1)datali |=uart_rac();

Figure 4.5: C Code to Receive RFID Data

The source code shown above in Figure 4.5 explains that
“for(i=0;i<10,i+=1)" ten characters should be received from the reader where the ten

characters represent a code. The “1” are characters and the command

“data[i]=uart_rec()” represents the incoming data from RFID reader.



4.3.3 Comparing The Data

After data have been received from the RFID reader, the data should be
compared with the preprogram data in the PIC16F876A to verify whether the ID
represents a user or non user. Ifa user is identified, the user’s name will be displayed in
the LCD display and if a non-user is identified as “user not found” will be displayed.
Figure 4.6 shows the source code for unsigned character ID and user name of multiple
users for the RFID tag that will be compare with the data receive from the RFID reader.

unsigned char data[10];

msigned char id 1[10]={"0008348701"};
msigned char id 2[10]={"0008333275"};
unsigned char user 1[10]={"SYUEKRIZAL"};
unsigned char user 2[10]={"HASLAN "};

Figure 4.6: Source Code of Unsigned Character 1D and User Name

Figure 4.6 shows the unsigned character ID and user name of to user for the
Multiple RFID Door Control System. The 1% user is owner of the RFID tag with 1D
0008349791and name of SYUKRIZAL and 2™ RFID tag owner with ID 0008353275
and name HASLAN.
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Figure 4.6.1 show the source code of data comparison for 1% RFID tag owner. If
the data match with the unsigned character 1D for the 1% owner of the RFID tag as
shown in figure 4.6, the ID number and the user name will display on the LCD display.
The command “send_string(“ID: “) is display “ID: ” and
“(for(i=0;i<10;i+=1)send_char(id_1[i])” is display the tag ID on the first line of the
LCD display. For example “ID: 0008349791”. Meanwhile for the command
“send_string(“user: ) is display “user: ”” and for
“(for(i=0;i<10;i+=1)send_char(user_1[i])” is display the user name on the second line of
LCD display. For example “user: SYUKRIZAL”. This process is also the same for the

2" owner comparison part as shown in figure 4.6.2.

led gote(D);

send string("ID: ");
for(i=01-<10;i+=1)send char(id 1[i]);
led gotol20);

send_string("usar: ");

for(i=0i<10;i+=1)zend char{uzer 1[i]);

braalk;

Figure 4.6.1: Source Code of Data Comparison for 1* RFID Tag Owner



=]

led gote(l);

sand string("ID: ")
for(=0;i=10;i+=)zend char(id 2[i]);
led gote(20);

send_string("user:");

for(i=0;1<10;i+=1)send char{user 2[i]);

braalk;

Figure 4.6.2: Source Code of Data Comparison for 2™ RFID Tag Owner

Figure 4.6.3 show the Source code of data comparison for non-user. The command
“send_string(“ID: ) is display “ID: ” and “send_string(“user not found*). If the data

that received from RFID reader is not match it will display “ID: user not found”.

11



default:

led gote(D);

zznd string("1D: ")

for(i=0;i-<10;i+=1)send char(da@[i]);
Y

led goto20);

s=nd_string("ussr net found");

breal;

Figure 4.6.3: Source Code of Data Comparison for non-user

12



CHAPTER 5

RESULTS

51 Introduction

Extensive testing has been performed part by part on the developed system and

the approach taken in executing the various tests are discussed in this chapter.

In multiple RFID door control system, various tests are conducted. The tests
include PIC16F876A module test, RFID module test, DC motor driver circuit module
test and LCD display circuit module test. These tests conducted to make sure all the
systems part function well due to most of the part system are interact each other. Each
module is integrated into a single system to produce a fully functioning temperature

control system.



5.2 PIC16F876A Circuit Module Test

As been mentioned before, this project is using PIC16F876A. The connection
for this module is as shown by Figure 5.1.

U2

MCLR/Vpp
RANANO

RAI/AN1
RAYAN2Vref-/CVref
RA3AN3 Vref+
RA4/TOCKI/C10UT
RAS/AN4/SS/C20UT
Vss

OSC1/CLKIN
OSC2/CLRKOUT
RCOT10S0/TICKI
RCITI10OSI/CCP2
RC2/CCP1
RC3/5CK/SCL

PIC16F876A

0

(OMHz XTAL

—

-

Figure 5.1: PIC16F876A Circuit Module Schematic

The power supply for this schematic is 5V that provided by the 7805 voltage
regulator which its input voltage is supplied from the battery. The reset pin of the PIC is
normally set to logic high because it is active-low. When the reset button is pressed,
reset pin will be set to logic low and it will be activated. The crystal used in this project
is 20MHz. The clock for the PIC is quarter of the frequency of the crystal that being
used, that is for this project, the clock of PIC is 5MHz. Thus the instruction cycle for
each is 200 ns. UICO0A Programmer Connector is used for the purpose of programming
the built-in EEPROM. The pin VDD is connected to 5V power supply and the pin Vss
is connected to ground to in order to use the ADC. Thus, the result of this module

reveals that the controller is operating properly.



5.3 RFID Circuit Module Test

A simple manual test is performed for test the functionality of the RFID tag and
RFID reader. Figure 5.2 show the connection of the PIC16F876A circuit module. 5V
power supply is supply to pin 3 of the RFID connector. Pin 4 of the connector is
grounded. Pin 2 is for transmit the data from reader to PIC. For testing the functionality
of the RFID, when the power supply is on the LED on the RFID reader is on with green
colour. When RFID tag is put near or on the RFID reader the LED turn red. This mean
there is transmitting data process from RFID tag to the RFID reader. So, as the result,

the RFID circuit module is working properly.

VCC
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10K
RFID Connector I R3 I'/ Q1
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L Diode 1N4148 =
2510-04

Figure 5.2: PIC16F876A Circuit Module Schematic



54 DC motor driver circuit module test

Figure 5.3 show the connection of the DC motor driver circuit for the project.
A simple programming has been made to test the driver circuit. When the pin RA2 and
RA3 is given by logic “1” the driver is activate and both motor are rotating forward.
This is because RA3 and RAS at this time is at logic “0”. So the inverter will turn pin
INT and IN3 to logic “1” and IN2 and IN4 to logic “0”. Other wise the if the enable
input pin RA2 and RA3 is given by logic “1” and the inverter input RA3 and RAS is
also set to logic “1” the motor will rotate in reverse mode. And if enable input is Set to

logic “0” the driver will deactivate and all motor operation is stop immediately.
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Figure 5.3: DC Motor Driver Circuit Schematic



55  LCD display circuit module test

In order to test the LCD functionality, the circuit as shown in Figure 5.4 is
connected. Then, a simple program to display your name is made and load to the
PIC16F876A. When the program is executed, the LCD will display your name.
Therefore, it is concluded that LCD module testing is successfully completed and can be
used for display purposes.

veg| B8

1 bl L] o] B
R13 ) o o e
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47K
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Figure 5.4: LCD Display Circuit Module schematic



5.6 Hardware Result

When the system is on with 5V power supply, he LCD display displays the
welcoming note like “RFID security door”. Then, “Place Your ID on the Reader” will

be displayed as shown in Figure 5.5.

Figure 5.5: Welcoming Note Output on LCD display



When the identity card is placed near the RFID reader, the card’s ID number the
user name is read and displayed on LCD display as shown in Figure 5.5.1, Figure 5.5.2
and Figure 5.5.3

Figure 5.5.1: Identification of The 1* Owner tag

Figure 5.5.2: Identification of The 1% Owner tag

Figure 5.5.3: Identification of The Non-user



CHAPTER 6

CONCLUSION AND FUTURE RECOMMENDATIONS

6.1 Conclusion

This project is fully completed and but the objectives are not accomplished. The
output of the project is LED, LCD display and DC motors. For the LED part, it was set
on the 1% DC motor. For forward mode, the LED1 is on as indicator of enable pin of the
DC motor driver. For reverse mode, the LED1 is on to active the DC motor driver and
LED?2 is on to show the process of reverse mode. For the LCD display, the result is
successful accomplish. The output is display properly the data that has been program to
the PIC16F876A either for welcome note or the data receive from the RFID reader.
There is two DC motor where used but only 1 is working properly. This is due to the
unwanted noise occurs to the DC driver part when using only one power supply for the

whole system.



RFID system is suitable for security system because of RFID tag unique function
where each tag has it own ID number. Only the ID that has been program can be use for
this project to open doors. So these mean other tags that have not been program cannot
open any doors. It is really safe security method that should been apply to our house or
premises. Through RFID technology, appropriate architecture design, PIC16F876A and
C Language Programming, the new world of automatic identification technology may

help us increased security and reducing human intervention in the security field.

6.2 Future Recommendations

This project has successfully demonstrated a RFID system communication for

doors control system. Future work on this project may include:

e Interface with personal computer to record the ID and time so at the same time it

can be used as punch card.

e Set clock on the project to show the time the user access the door and record it

automatically to personal computer.

e Installed with voice recorder to verify the user or non-user.

e Interface the security door system with the CCTV system and record each user

and time of the access to personal computer.



6.2  Costing and Commercialization

The overall cost of the multiple RFID doors control system is around RM 309.36
per unit. The approximate costing is as shown in Table 6.1. However, if it is produced
in a large amount, the cost will be reduced greatly. As this system can be used in large
security scope of area, thus it has the potential to be commercialized especially for

premises, houses or other building that needs high security level.

Furthermore, this project can be add on more future such as interface the security
door system with the CCTV system and record each user and time of the access to
personal computer for more higher security level or interface with personal computer

that will record all the accessing of the premises or building.



Table.6.1: Approximate Cost for Multiple RFID Doors Control System

Component Specification | Quantity | Estimated cost
PIC16F876A 28 PINS 1 RM25.00
2X16 LCD DISPLAY 1 RM 30.00
DC Motor 2 RM 18.00
ADAPTER SOCKET(DC) 1 RM 0.50
BUZZER 4.7KQ 1 RM 2.00
DIODE IN4007 1 RM 0.10
DIODE IN4148 2 RM 0.20
LED GREEN 1 RM 0.13
LED RED 2 RM 0.26
CRYSTAL 20 MHz 2 RM 1.00
CAPACITOR 22pF 6 RM 0.42
CAPACITOR 0.1uF 2 RM 0.36
CAPACITOR 100uF 3 RM 0.20
VOLTAGE REGULATOR LM7805 2 RM 2.00
PUSH BUTTON 2 RM 1.00
RESISTOR 330Q2 5 RM 0.30
RESISTOR 4.7kQ 4 RM 0.24
RESISTOR 1kQ 3 RM 0.18
RESISTOR 10kQ 2 RM 0.12
IC BASE 28 PINS 1 RM 0.35
SCREWS & NUTS 3MM 8 -

RFID READER 1 RM 220.00
RFID TAGS 3 RM 9.00
TOTAL AMOUNT RM 309.36




[1]

[2]

(3]

[4]

[5]

[6]

[7]

REFERENCES

Webopedia. “All About RFID”
Available at:  http://www.webopedia.com/DidYouKnow/Computer_Science/
2005/rfid.asp

RFID Journal. “RFID GET START”
Available at: http://www.rfidjournal.com/article/view/1338/1/129

Technology.com™ — where science meet fiction. “RFID READER”
Available at: http://www.technovelgy.com/ct/Technology-
Article.asp?ArtNum=54

Cytron Technologies. “RFID READER”
Available at: www.cytron.com.my/listProductCategory

ALL DATA SHEET
Available at: http://www.alldatasheet.com

PIC16F87XA Data Sheet
Available at:http://www.microchip.com/downloads/en/DeviceDoc/39582b.pdf

PIC16F87XA Data Sheet
Available at: http://www.microchip.com/stellent/idcplg?ldcService


http://www.webopedia.com/DidYouKnow/Computer_Science/
http://www.technovelgy.com/ct/Technology-
http://www.cytron.com.my/listProductCategory
http://ww1.microchip.com/downloads/en/DeviceDoc/39582b.pdf
http://www.microchip.com/downloads/en/DeviceDoc/39582b.pdf

APPENDIX A

Project Schematic



L1020 IVOT NIVIN §3TIOYINODOEIIN

P
-
HWOZ

R
i

[ AS/RECIB) G

B
m G YoSIastY TSASeN )
0assOy 1NN 3 7
I 2 Imrh DXL {/BOILIDY 23
|H| DY ¢+ ST 10y DD LL0S01 LY KT, e
o 1NOXTIS0 w
. TH L ppA NDYD/1DS0 _J
00 &K INIOTY S\
20 9330\ I %)
|l = 1 IN0TISSENVAYY
B —g] & 1N01DDIOLAYY
= o 3 1 NOdem ~BUENY VS
|_||n y ¢ ]t BN RINTINY VY
— P o s INVAVY
E T 2249 %z«.se =
" Al

A\



AIMPOTN NI JAWWRIZ0Id VO0DIN

AL ¥
[s=
1A

cegd >

(XS I9pesH

oI 6
—_ — 8 L < 199
== o c < oau
° + < T ION

e 1

010U T0O ) Isuamuaer WOHAH YOOOIN



Anpogy Jmaar) Ajddng ramod

- == Jopog oy
]
If

I m.u“ ”H

. 1y e_;%_n I

M ASCH0I |
...msocéﬁ..t q 7
M Q8LNT 10 10} Ja40g

hsz_ Y]



AIMPOTN 1IN 128y

1So¥ 125
6d

TN A3 |
1% W —_—

81 ¥NI <POI(I

) Y

JOA



a[npoIN 1maar) sindinQ

I2ZZ01
— 0Od
1S
ALz wwag cadl O€SE
=T Is=¥9
_A AMMN—_ £V
vM\ 1
£sa
— e 1aal Ote
S 1s=¥
_A ~AAAA < TV
\n\ o1y



S[NPOJN IIMN2ILD) JI2ALI(T 1010 O

FOLOHYFL

Ul I=3nod Iol0l

FOLOHFL




47T
+(Id']
Laa
9bd
sHd
P
tHd
cHld
1€
el Cl

MY
S

LY
DA

SA

LCD

LCD Display Circuit Module



L |
)
- |
(|
7

S[NPON NMWMILY) 14y

5'51
\ X

+0-01 €T
SPIPNI =PO1g e
01 m
Al [s2 a |
[5°d ! — 4 |
>§1
¢d H 10)3UT07) (1.1
01
< LY v?om IO

el



S[MPON HNVIE) V9LBA9101d

HINOT
-3
2|

IVIX
r~
o

V9L8149121d
- VASTAstyod TOSAOSEDY
- OdSEOY 1dOOTOY
DXL CdII/ISOILLIOY
- JAVXWLOY RIDIV/OSOIL0OY
SSA INONTO/CISO
PPA NEITO/10S0
LNIOHY SSA
: ¢ JNOTISSHYNV VY
821 | JNOIDTID0L AV
WOd/tHd +PINENV AV
e PFINIPININVAVE
330 INV/IVY
2Ddogd ONV/OVY
and/Lgy ddANTON

an



APPENDIX B

Project Code Listing



#include <pic.h>

__CONFIG ( 0x3F32);

#define
#define
#define

#define
backlight)

#define
#define
#define
#define
#define
#define
#define

#define

e

b_light

buzzer
buttonl
button2
Icd_data
ledl

led2
outl

out2

RC3

RC2

RC4

RCO

/lconfiguration for the microcontroller

/RS pin of the LCD display
I/R/W pin of the LCD display
//E pin of the LCD display

RC1 //backlight of the LCD display (1 to on

//buzzer (1 to on buzzer)
RAOQO //button (active low)

RA1 //button (active low)

PORTB //LCD 8-bit data PORT

RA2

RA3

RA4

RA5

void delay(unsigned long data);

/lled 1/enablel/door 1 open (active high)
/lled 2/door close (active high)
//led 3enable2/door 2 open (active high)

/lled 4/door close (active high)

void send_config(unsigned char data);

void send_char(unsigned char data);



void lcd_goto(unsigned char data);
void lcd_clr(void);

void send_string(const char *s);
unsigned char uart_rec(void);

void beep(void);

void main(void)
{
/lassign variable
unsigned char i,temp,database;

unsigned char data[10];

unsigned char id_1[10]={"'0008349791""}; //define the Tag ID here

unsigned char id_2[10]={""0008353275""}; //change this ID to the tag ID that

/I user want to read

unsigned char user_1[10]={""SYUKRIZAL"}; //define the Tag user here

unsigned char user_2[10]={""HASLAN "}; //lchange this user name to

/Ithe tag ID owner name



//set 1/0 input output
TRISB = 0b00000000; //lconfigure PORTB 1/O direction
TRISC = 0b10000000; //lconfigure PORTC 1/O direction

TRISA =0b11000011; //lconfigure PORTA 1/O direction

//setup USART

SPBRG = 0x81; /Iset baud rate to 9600 for 20Mhz

BRGH =1; //baud rate high speed option
TXEN =1, /lenable transmission

CREN =1, /lenable reception

SPEN =1; /lenable serial port

/[setup ADC

ADCON1 = 0b00000110; //set ADx pin digital 1/0

/lconfigure Icd

send_config(0b00000001); //clear display at Icd
send_config(0b00000010); //lcd return to home
send_config(0b00000110); //entry mode-cursor increase 1
send_config(0b00001100); //display on, cursor off and cursor blink off

send_config(0b00111000); //function set



//set initial condition

buzzer=0; /loff buzzer

b_light=1; /lon backlight

led1=0; /loff led 1

led2=0; /loff led 2

lcd_clr(); /lclear Icd

Icd_goto(0); /lset the Icd cursor to location 0
send_string("" RFID door™); //display welcome note
Icd_goto(20); //set the lcd cursor to location 20
send_string("* security™); //display welcome note

beep(); /linitial beep

delay(200000); / /delay for display the welcome note

/linfinity loop
while(1)
{
lcd_clr(); /lclear Icd

Icd_goto(0); /set lcd cursor to location 0



send_string("'Place your ID"); //display note

Icd_goto(20); /set lcd cursor to location 20
send_string("'on the reader."); /[display note
for(i=0;i<10;i+=1)data[i]=uart_rec(); /lwait for 10 character

data from RFID reader

Icd_clr(); /lclear Icd

Icd_goto(20); //set Icd cursor to location 20
send_string("'Processing......""); /[display "*Processing...."
delay(40000); //delay

database=0; /lclear the value of database and start scanning

/lcomparing with the 1st id

temp=0; /lcomparing the receive id with the saved id
for(i=0;i<10;i+=1) /lcomparing digit by digit
{

if((data[i])!=(id_1[i]))temp=1; /[if the id is different from
/lthe id define above,

} /lthen set temp=1;



if(temp==0) database=1; /if temp=0, mean the id match,
/[set the database=1

/lcomparing with the 2nd id

temp=0; /lcomparing the receive id with the saved id
for(i=0;i<10;i+=1) /lcomparing digit by digit
{

if((data[i])!=(id_2[i]))temp=1; /lif the id is different from
/Ithe id define above,

} /lthen set temp=1;

if(temp==0) database=2; //if temp=0, mean the id match,
/Iset the database=1

lcd_clr(); /lclear Icd

switch(database)

{
case 1: /lid 1 match
led1=1;
lcd_goto(0); //set Icd cursor to location 0
send_string("'ID: '"); /[display "ID: '

for(i=0;i<10;i+=1)send_char(id_1[i]);//display tag ID

lcd_goto(20); /set lcd cursor to location 20



case 2:

send_string("'user: "); /[display ""user: "
for(i=0;i<10;i+=1)send_char(user_1[i]);
/[display user name

beep(); //beep once
delay(100000);

led1=0;

delay(300000);

led2=1;

led1=1;

break;

//id_2 match
led3=1;

/lon led 3
lcd_goto(0); //set Icd cursor to location 0
send_string("'ID: *); /[display "'ID: '
for(i=0;i<10;i+=1)send_char(id_2[i]);//display tag ID
lcd_goto(20); //set Icd cursor to location 20
send_string("'user: "); /[display ""user: "
for(i=0;i<10;i+=1)send_char(user_2[i]);

/[display user name



beep(); //beep once
delay(100000);

led4=0;

delay(300000);

led4=1;

led3=1;

break;

default: /lid doesnt match
lcd_goto(0); /lset Icd cursor to location 0
send_string(""ID: *); /[display "'ID: '

for(i=0;i<10;i+=1)send_char(data[i]);
/[display tag ID

lcd_goto(20); //set lcd cursor to location 20
send_string("'user not found);

/[display *"user not found"*

beep(); //beep twice

beep();

break;

}

delay(100000); //delay



led1=0; //off led after the process

complete
led2=0;
}
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

void delay(unsigned long data) //delay function, the delay time
{ //depend on the given value

for( ;data>0;data-=1);

void send_config(unsigned char data) //send lcd configuration

{
rw=0; /lset lcd to write mode
rs=0; //set Icd to configuration mode
Icd_data=data; /llcd data port = data
e=1; /Ipulse e to confirm the data

delay(50);



e=0;

delay(50);
}
void send_char(unsigned char data) //send Icd character
{
rw=0; /lset lcd to write mode
rs=1; //set Icd to display mode
Icd_data=data; //lcd data port = data
e=1; /Ipulse e to confirm the data
delay(10);
e=0;
delay(10);
}

void lcd_goto(unsigned char data) //set the location of the Icd cursor

{

/1if the given value is (0-15) the
if(data<16) /lcursor will be at the upper line
{ /1if the given value is (20-35) the
send_config(0x80+data);  //cursor will be at the lower line

/llocation of the lcd cursor(2X16):



else ] e
{ /1 100]01]02|03|04|05]06|07|08|09|10|11|12|13]|14|15] |

data=data-20; 1] 120]21[22|23]24|25[2627]28]29]30|31/32/33|34/35] |

send_config(OxcO+data);  // ---- S —

}
}
void lcd_clr(void) /lclear the lcd
{
send_config(0x01);
delay(600);
}

void send_string(const char *s)  //send a string to display in the lcd

{

unsigned char i=0;

while (s && *s)send_char (*s++);

unsigned char uart_rec(void) //receive uart value



unsigned char rec_data;
while(RCIF==0); /lwait for data

rec_data = RCREG,;

return rec_data; /lreturn the data received
}
void beep(void) /Ishort beep function
{

buzzer=1; /lon buzzer
delay(10000); //short delay
buzzer=0; [/loff buzzer

delay(10000); //short delay
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MICROCHIP

PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices Included in this Data Sheet:

* PIC16FaT3A
* PIC16FET44

* PIC1B6FaTEA
* PIC1EFBTTA

High-Performance RISC CPU:

* Only 35 single-word instructions to learn
* All single-cycle insfructions except for program
branches, which ars two-cycle
* Operating speed: DT - 20 MHz clock input
DC — 200 ns instruction cycle
* Up to BK x 14 words of Flagh Program Memaory,

Up to 3638 x & bytes of Data Memaory (FAM),
Up to 256 x & bytes of EEPROM Data Memory

* Pinout compatible to other 28-pin or 40044-pin
PICTBCHAX and PIC16FX XX microcontrollers

Peripheral Features:

* TimerD: 8-bit imerfcounter with 5-bit prescaler

* Timer1: 18-kit timer/counter with prescaler,
can be incrementad during Sleep via external
crystaliclock

* Timer2: 8-bit timerfeounter with 8-bit period
register, prescaler and postzscaler

* Two Capture, Compare, PWM modules
- Capturs iz 16-bit, max. rezolution iz 12.5 ns
- Compare iz 16-bit, max. resolution is 200 ns
- PWM max. resolufion is 10-bit

* Synchronous Senal Port (S5P) with SFI™
(Master mode) and [2g (Master/Slave)

* Univerzal Synchronous Asynchronous Receiver
Transmitter (USARTISCI) with S-kit address
detection

* Parallel Slave Port (PSP) — B bits wide with
external RD, WR and C5 confrols (40/44-pin only)

* Brown-out detection circuitry for
Brown-out Reset (BOR)

Analog Features:

10-kit, up to B-channel Analog-to-Digital

Converter (A/D)

Brown-out Reset (BOR)

Analog Comparator module with:

- Two analog comparators

- Programmable on-chip voltage reference
(WREF) module

- Programmakble input multiplexing from device
nputz and intemal voltage reference

- Comparator outputs are externally accessible

Special Microcontroller Features:

c

100,000 erasefwrte cycle Enhanced Flash
program memaory typical

1,000,000 erasefwrite cycle Data EEFROM
memory typical

Data EEFR.CM Retention = £0 years
Self-reprogrammable under software control
In-Circuit Serial Programming™ (ICSP™)

via two pins

Single-supply 5V In-Circuit Serial Programming
Watchdog Timer (WDT) with itz own cn-chip RC
oscillator for reliakle ocperation

Programmable code protection

Power saving Sleep mods

Selectable ozcillator options

In-Circuit Debug (1CD) via two pins

MOS Technology:

Low-power, high-speed Flash/EEPROM
technology

Fully static design

Wide cperating voltage range (2.0V to 5.5V)
Commercial and Indusgtrial temperature ranges
Low-power consumption

) Program Memery | bata | oo 1ot | cop ot Timers
Dievice Byte # Single T.ul"l'ord ‘:RAM (Bytes) o] AID (ch) | (PN - Master | USART 8/16-bit Comparators
Instructions | (B¥tes) Pc
PIC1GFETIA | T.2K 4088 182 128 22 5 2 Yes| ‘fes Yes | 2
PIC16FET4A | T 2K 4086 182 125 33 a2 2 Wes| Yes es | 2
PIC1GFETEA | 142K Bigz 388 256 22 5 2 Wes| Yes fes 21 2
PIC1GFETTA [ 14.3K B1a2 368 25 33 g 2 Yes| ‘fes Yes | 2

2 2002 Microchip Technology Inc.

-
-

[

BE82B-page 1

2]



PIC16F87XA

Pin Diagrams

28-Pin PDIP, SOIC, SS0OP
WoTRve —= [*1 e z2[1 = ReTPGD
Ranang — L 2 2770 == REsPGC
RAtANT =— [ 3 i
RAZIAM2NVRes-CVazr =—= ] 4 < 25[] -— RB4
RANANIVREr =0 & 2 24[7] == RBPGM
RAATOCKICIOUT =] & 2, 23] == RS2
RASAM4SSIC20UT ~— ] 7 E E%Il == RB1
ves—=0O & s 21[] =—= RBOMT
oscticlk —=[ @ L 201 =— Voo
osccLo -— 10 5 19[] =— Ves
ROOITIQSOTICK! =—= [ 11 = 18[] == RCTIRXDOT
RCITI0SICCPE =—[]12 17[] =—= RCETHCK
RC2ICCPT =—= 132 18] =—= RCHEDO0
RCAISCHISCL =—= |14 15[ ] =—= RCA/ZDIEDA
28-Pin QFN
RAZAMNZNVRES-CVREs =—
RANAMAVRES: =—e
R."-l‘-lT'::ﬂl'C'C...T —
RAS/AMASSICIOUT ==
WEs —
OSC1CLK —e
OSCCLKD —=—
44-Pin QFN '“é 8
a I
® E more?rng
(S8 =0 - o g
EBBERELYSEE
[ra T — o —
B0388pB00EE
AR
RCTIRXOT =—e jigf 7 37 300 58 B8, oscociko
RO4/FSFE e |2 52| =— OSC1CLKI
ROSPSPS =— h3 1| —— Vas
ROEPSPE = §4 30| =— Vs
ROTRS =T Ii PIC1eFB7aA 2SS
Voo —= AT PIC16FETTA 57| :E"Egﬂ.;h‘is
Voo — )3 | - R
REDINT =—= 8 25| == REORIVANS
RE1 - I}I_ZI 24| == RASANATEICIOUT
AB2 - | o voerea 3&5133 -~ RAHTOCKICIOUT
- = i OaS— & 3
gegBgniezi)
a2 BElHIZY g
[ EEECE G g
53
g =
&
E
=

21m
200

PIC16FT3A ]g:
PIC16F8TEA |og
16m
15m

==l O on B G R o=y

]

2
4

RCONTIOSOT IS =—=RE

RCITIOSVCCPZ =—eR2
RCZCCP =—al
RCYECKSECL =i
RCASDISDS =—=n

REZ/PEM
RB2

RB1
RED/INT
-— Voo
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PIC16F87XA

1.0 DEVICE OVERVIEW

Thiz document containg device specific information

about the following devices:

* PIC1BFETIA

+ PIC1BFBT4A

+ PIC1BFETEA

+ PIC1BFETTA

PIC18FET3AMETEA devices are available only in 28-pin

packages, while PIC16FET4A/ETTA devices are avail-

able in 40-pin and £4-pin packages. All devices in the

PIC16FATXA family share common architecture with

the following differences:

* The PIC16F2T34A and PIC16F8T4A have cne-half
of the total on-chip memery of the PIC1EFETEA
and PIC16F377A

* The 28-pin devices have three VO ports, while the
40/44-pin devices have five

* The 28-pin devices have fourteen interrupts, while
the 40/44-pin devices have fiteen

* The 28-pin devices have five A/D input channels,
while the 40/4£4-pin devices have eight

* The Farallel Slave Port is implementsd only on
the 40/44-pin devices

The available features are summarized in Table 1-1.
Block diagrams of the PIC16F3T3A87TEA and
FIC1EFE74A/8TT7A devices are provided in Figure 1-1
and Figure 1-2, respeciively. The pincuis for thess
device families are listed in Table 1-2 and Table 1-2.

Additional information may be found in the PICmicro®
Mid-Range Reference Manual (DS33023), which may
be obtained from your local Microchip Sales Represen-
fative or downloaded from the Microchip web site. The
Reference Manual gshould be considersd a complemen-
tary document fo this data sheet and iz highly recom-
mended reading for a better underztanding of the device
architecture and operation of the peripheral modules.

TABLE 1-1: PIC16F87 XA DEVICE FEATURES
Key Features PIC1GFETIA PIC16FBT4A PICAGFETBA PIC1GFETTA
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
Resets {and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
Flash Program Memory 4K 4K BK BK
{14-bit words)
Data Memory (bytes) 182 192 388 268
EEFRCM Data Memory (bytes) 125 128 256 256
Interrupts 14 12 14 12
/O Ports Ports &, B, C Ports 4, B, C, O, E Ports & B, C Portz &4 B, C, 0 E
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP USART MSSP, USART MSSP. USART MSSP, USART
Parallel Communications — PSP — PSP
10-bit Analog-to-Digital Module Sinput channels | 8 inpuf channels | 5 input channels | & input channels
Analog Comparators 2 2 2 2
Instruction Sst 35 Instructions 35 Instructions 35 Instructions 35 Instructions
Packages 28-pin FOIF 40-pin PDIP 28-pin PDIF 40-pin POIP
28-pin SOIC 44-pin PLCC 28-pin S0IC 44-pin PLCC
28-pin SS0OP 44-pin TQFP 28-pin SS0OP 44-pin TQFP
28-pin QFM 4£4-pin QFM 28-pin QFM 44-pin QFM

2 2002 Microchip Technology Inc.
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PIC16F87XA

1.0 DEVICE OVERVIEW

Thiz document containz device specific information
about the following devices:
* PIC1BFET3A
* PIC1BFET4L
* PIC1EFETEA
* PIC1GFETTA
PIC18FET3AMETEA devices are available only in 28-pin
packages, while PIC1EFET4ABTTA devices are avail-
able in 40-pin and 44-pin packages. All devices in the
PIC18FETXA family share common architecture with
the following differences:
* The PIC158FE734 and PIC16FET44 have one-half
of the total on-chip memory of the PIC1EBFE7EA
and PIC15F3774
* The 2&-pin devices have three VO ports, while the
40/44-pin devices have five
* The 25-pin devices have fourteen interrupts, while
the 40/44-pin devices have fifteen
* The 28-pin devices have five A/D input channels,
while the 40/44-pin devices have eight
* The Parallel Slave Port is implemented only on
the 40/44-pin devices

The availlakle featurss ars summarized i Table 1-1.
Block diagrams of the PIC18F373AMTEA and
PIC1EFE744/8TTA devices are provided in Figure 1-1
and Figure 1-2, respectively. The pinouts for these
device families are listed in Table 1-2 and Table 1-3.

Additional information may be found in the PICmicro®
Mid-Range Reference Manual (DS33023), which may
be obtained from vour local Microchip Sales Represen-
tative or downloaded from the Microchip web site. The
Feference Manual gshould be congidersd a comglemen-
fary document to this data sheet and iz highly recom-
mended reading for a better understanding of the device
architzcture and operation of the peripheral modules.

TABLE 1-1: PIC16F87XA DEVICE FEATURES
Key Features PICAGFETIA PIC1GFBT4A PICAGFETEBA PICAGFBTTA

Operating Frequency DC - 20 MHz DC — 20 MHz DC - 20 MHz DC - 20 MHz

Resets (and Delays) FOR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, O5T) [PWRT, OST) (PWRT, O5T)

Flasgh Program Memory 4K 4K BK Bk

{14-bit words)

Data Memory (bytes) 192 192 358 268

EEFPR.OM Data Memory (bytes) 128 128 256 256

Interrupts 14 15 14 15

1T Ports Ports &4, B, C Ports &4, B, C, D, E Ports 4 B, C Ports &4, B, C, D, E

Timers 3 3 3 3

Capture/Compare/PWM modules 2 2 2 2

Serial Communications MSSP, USART MSSPE, USART MSSP, USART MSSPR, USART

Parallel Communications — PSP — PSP

10-bit Analog-to-Digital Madule Sinput channels | 8 input channelz | Sinput channels | 2 input channels

Analog Comparators 2 2 2 2

Instruction Set 35 Instructions 35 Instructicns 35 Instructions 35 Instructions

FPackages 28-pin FDIF 40-pin POIP 28-pin PDIF 40-pin PDIP
28-pin S0IC 44-pin FLCC 28-pin S0IC 44-pin FLCC
28-pin SS0OP 44-pin TQFP 28-pin SS0P 44-pin TQFP
28-pin QFN 44.-pin QFN 28-pin QFN 44.pin QFN

2 2003 Microchip Technology Inc. OS53085828-page 5



PIC16F87XA

FIGURE 1-1: PIC16FE73A/BT6A BLOCK DIAGRAM
L3 = — Data Bus 8 PORTA
= Frogram G-unber}--. ” —=[57] RADIAND
Flash "”' W I R&T/AN1
Frogram ¥ AN B FAZAN2VRE=CRsr
Memaony u ' | RASANIVR=F+
SLe;.jelbf_r:adi _ Fie 4—=[F] RAATOCKIC10UT
11=-Dit} Registers 4 RASIANAESIC20UT
Program -
Buz RAM Agrl™ 1 @
i TTITR
Instructicn reg M_‘
Direct Ader 7 1 |} indirect BA
” Bj Ada RBOANT
RB1
RB2
_ . RBIPGM
3 1 d RB4
RBS
. RESPGC
Power-up 3 RETPED
Tirner
- Oscillator “ .
Start-up Timer N ALL :;
Fower-on
Reset T FORTC
| _Tming [ Waichdog I_"'—l =[] RCOTI0EOTICK]
F=+ Genermion [ Tirner W rzg —=[| RCUTI0EICCR]
QSC1/CLE] Brown-out B RCHCCP1
OSCACLED Resat & RCHSCHISCL
In-Circuit 5 RCASDISDA
DC=bugger |4 RCSSDO
Low-\ioltage I ROETIICK
Programming = RCTIRX/IDT
MCLR Voo, Vss
Timer] Timeri Timer2 10-bt AD
]I' 1L 1L 1L
Il Ir | 1 I 1L
o= Synchronous o Votage
Data EEPROM CCP,2 Eerial Port USART Comparator Reference
Dievice Program Flash Data Memory Data EEPROM
PIC16FET2A 4 words 182 Bytes 128 Bytes
PIC16FETEA E¥ words 3048 Bytes 257 Bytes

Mote 1: Hgher order bis are from the Status regster
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PIC16F87/XA

TABLE 1-2: PIC16FETIA/BTEA PINOUT DESCRIPTION

Pin Name POIF, SOIC, | QFN | LC/P Buffer Description
SSOP Ping | Pin# | Type Type P
OSC1ICLE B & sTICMOS | Dscillator enystal or external clock input
Q5C1 | Oiscillator erystal input or external clock source input. 5T
buffer when configured in RC mode; otherwise CMOS.
GCLKI | External clock source input. Always associated with pin
function 23C1 (see OSCUCLE], DSC2CLED pins).
QOSC2/CLKOD 10 7 — Oscillator cnystal or clock cutput
Q8C2 a Oiscillator crystal output Connects to crystal or resonator
in Crystal Oecillator mode.
CLED a In RC mode, O5C2 pin outputs CLKO, which has 1/4 the
frequency of O2C1 and denotes the instruction oycle rate.
MCLRMPP 1 28 1) Master Clear (input) or programming voltage (output).
MCLR | Master Clear (Reset) input. This pin is an active low Reset
fo the device.
VER P Programming voliage input.
PORTA iz a bidirectional I'0 port.
RANVAMND 2 27 TTL
RAD (o] Digital 110,
AMD | Analog input 0.
RATAMNT 3 28 TTL
RA1 110 Digital 110,
AM1 | Analog input 1.
RAZIANZAREF- 4 1 TTL
CVREF 1 Digital IO,
RAZ | Analog input 2.
AM2 | AlD reference voltage (Low) input.
WREF- a Comparator VREF ouftput.
CAREF
RANANINREF+ 5 2 TTL
RA3 (o] Digital 110,
AM3 | Analog input 3.
WVREF+ I AlD reference voltage (High) input.
RASTOCKIC10UT i 3 5T
Ras ([ Digital I'2 — Open-drain when configurad as output.
TOCKI I TimerD external clock input.
c1ouUT a Comparator 1 output
RASIANAESIC20UT 7 4 TTL
RAB (o] Digital 110,
Al | Analog input 4.
25 | ZPI1 slave select input.
c20UT a Comparator 2 output
Legend: | =input O = gutput 10 = input'output P = power
—=Motused TTL=TTL input ST = Schmitt Trigger input

Maote 1: This buffer is 3 Schmitt Trigger input when configurad as the extemal interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is 2 Schmitt Trigger input when configured in RC Oseillator mode and a CMOS input otherwise.

D538582B-page & & 20032 Microchip Technology Inc.



PIC16F87XA

TABLE 1-2: PIC16F873A/87T6A PINOUT DESCRIPTION (CONTINUED)

Pin M PDIF, SOIC, [ QFN [ LOWvP Buffer o ot
in Mame $S0F Pin2 | Ping | Type Type esenption
PORTE is a bidirectional I'C port. PORTE can be sofiware
programmed for internal weak pull-ups on all inputs.
RBOINT 2 18 TTLsT
RBD Wo Digital 110
INT | External intermupt.
RB1 22 19 Wo TTL Digital 110
RrRBZ 22 20 lle] TTL Digital 110,
RBZ/PGM 24 21 TTL
RB3 lle] Digital 110
PGEM | Low-vaoltage (single-supply) ICSP programming enable pin.
RB4 25 22 o TTL Digital 110,
RBS 26 23 o] TTL Digital 110,
RBGPEC 27 24 TTLETE
RB& o] Digital 110,
PGC | In-gircuit debugger and 1IC5F programming clock.
RET/PGD 25 25 TTLsTE
RBT o] Digital 110,
PGD o] In-cirzuit debugger and ICSP programming data.
PORTC is a bidirectional 11D port.
RCOMT1OSOMICK] 1 ] 5T
RCO Wo Digital 110
Ti050 o Timer1 oscillator output.
Ti1CKI | Timer1 external clock input.
RC1T10SWCCP2 1z g 5T
RCA o] Digital 110,
T1o5] 1 Timer1 oscillator input.
CCpP2 o Capture? input, Compare2 output, FWM2 output
RC2ICCP1 13 10 5T
RC2 o Digital 110,
CCP1 o Capture?1 input, Compare? output, FWMYT output
RC3/5CK/SCL 14 il 5T
RC3 o Digital 110,
SCH o Symchronows seral clock inputfoutput for SPI mode.
SCL 1o Synchronous serial clock inputoutput for 12 mode.
RC4/EDISDA 15 12 5T
RC4 o Digital 110,
s01 | 5P| data in.
SDA lle] I=C data 100,
RCEEDO 16 13 5T
RCE o Digital 110,
sDO o 5P| data out.
RCBMXICK 17 14 5T
RCE o Digital 110,
TX o USART asynchronous transmit.
CK 1o USART1 synchronous clock.
RCTFRXIDT 12 15 5T
C7 lle] Digital 110
RX 1 USART asynchronous recene.
DT o USART synchronous data.
Vs5 g, 18 5.6 P — Ground reference for logic and 170 pins.
WDD 20 17 P — Pasitive supply for logic and 1'0 pins.
Legend: | =input = output 110 = inputfoutput F = power

— = Mot used TTL = TTL input 5T = Schmitt Trigger input
Note 1:  This buffer is a Schmitt Trigger input when configured as the sxternal interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming meode.
3 This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input othenwise.
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162A

® GENERAL SPECIFICATION
Interface with 4-bit or 8-bit MPU(directly connected M6800 serial MPU)
Display Specification
Display color-Display background color: (DSTN: Yellow-Green,Blue-Gray, Black-White
@TN: Position,Negative
Polarizer mode: Positive Negative;Reflective , Transflective, Transmissive
Viewmng angle: 6:00 OR 12:00
Display duty: 1/16  Dnving bias: 1/5
Character Generator ROM (CGROM): 10080 bits{ 208 characterX5X8 dots)&(32 character
X5X11 dots)
Character Generator RAM (CGRAM ): 64 X 8 bits (8 characters X5X8 dats)

Display Data RAM (DDRAM): 80XE bits ( 80 characters max)

Mechanical characteristics (Unit:mm)

Extenal dimension: 84.0X44.0X10.0 (15.0 for LED Backlight)
View area: 61.0X15.8 Character font: 5X7dots+cursor
Chamacter size: 2.96X5.56 Dots size: 0.528X0.625

Character pitch: 3.55X6.15

POWER: +5V power



162A

® Optical Characteristics
(1) Definition of viewing Angle

TOP TOP

(2) Definition of Contrast Ratio:

Reflectance value of non-selecied stake brighiness
Contrast Ratio =

Reflectance value of selected ftate brightness
Test condition : standard A light source

(3) Respomse Time
Response time is measured as the shortest period of time possible between the change
in stste of @ LCD sepment &8 demomstrated below

v
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® [xternal Dimension

84.0£0,5
Do 79.0%0.3
£.0+0.3 | 72.0£0.3 (MAX)
51.040.3 O
12.3%0.3 1.4+0.3
['] (1] ﬂ-ulmﬂx‘ W-'m'h. [N ﬁ1‘
_ | a5 i ! 1@ C
Herie-sro A
m&&
DM.M b [
Mq.dr @|—
M T
— "
a "0 =
2503 [37403 56.21 \a-p30-1=16

MAX:15.0mm FOR LED BACKLIGHT
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® Absolute Maximum Ratings

Standard Value
Item Symbaol Condition Unit
Min Max
Supply Moltage for logic YVdd 03 7.0 vV
Supply Voltage for LCD V3 Ta=25C Vdd-13.5 0 Ay
Input Voltage Vi 0.3 Vdd+0.3 v
Openating Temperature Top - 0 50 C
Storage Tempemtune Tstg - -2 70 L
® Electrical Characteristics (Ta=25C, Vdd=5.0V)
) Standard Value _
Item Symbal Condition Unit
Min Type Max
Supply Voltage forlogic | Vdd-GND - 4.5 50 5.5 Y
Supply Current for logic 1dd L5 30 mA
Driving Current for LCD ke - 04 1.0 maA
Driving Voltage for LCD Vdd-Vs Vdd=5v 18 45 4.9 A
Input Voltage H level Vih 2.2 - Vdd A
Imput Voltage L level Vil 03 0.6 vV
Cutput Voltage “H” Woh loh=-0.205mA 2.4 - - A
Output Voltage “L" Vol lol=1.2mA 0.4 V
® Absolute Maximum Ratings For LED Backlight
PARAMETER [|SYMBOL| CONDITION MIN, | TYP. | MAX. | UNIT
Supply Voltage VIED If=200maA - 4.2 - v
LED Forward —
Consumption Cumrent If VE42V 83 A
LED Allossble Pd . . 350 . W
Dissipation
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® Block Diagram

GND
Vdd

V5

RS

R/W

E
DB0~DB7
A

K

COMI6

16 X2CHARACTER
LCD  PANEL

AN

SEGRO

LCD DRIVER

LED BACKLIGHT
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® AC Characteristics (Vdd=4.5V~5.5V, Ta=-30~+857C)

Mode Charactenistic Symbaol Min. | Typ. | Max. | Unit

E Cycle Time I 500 - -
E Rise/Fall Time ety . 20
E Pulse Width (High,Low) tw 230 - -

Wnte Mode | R'W and RS Setup Time taun 40 - - ns
R'W and RS Hold Time Ly 10 -
Data Setup Time tsin 8O - -
Data Hold Time b 10 .
E Cycle Tune lg 500 - -
E Rise/Fall Time (M . - i |
E Pulse Width (High,Low) tw 230 - -

Read Mode | R'W and RS Setup Time tsu 40 - - ns
R'W and RS Hold Time tH 10 - -
Data Output Delay Time ty - - 120
Data Hold Time Lon 5 - .
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MC78XX/LM78XX/MC78XXA

3-Terminal 1A Positive Voltage Regulator

Features

+ Output Currentup to 1A

+ Qutput Voltages of 5, 6, 8.9, 10, 12, 15, 18, 24V
» Thermal Overload Protection

» Short Circuit Protection

+ Output Transistor Safe Operating Area Protection

Internal Block Digram

Description

The MC783XTMTEXMCTEXHA series of three
termunal positive regulators are available in the
TO-220/D-PAK package and with several fixed output
voltages. making them useful in a wide range of
applications. Each type employs internal current limiting,
thermal shut down and safe operating area protection,
making 1t essentially indestructible. If adequate heat sinking
15 provided, they can deliver over 1A output current.
Although designed primanly as fixed voltage regulators,
these devices can be used with external components to
obtain adjustable voltages and currents.

TO-220

£

D-PAK

4

1
1. Input 2. GND 3. Qutput

INPUT SERIES CQUTPUT
o PaSS O
] ELEMENT 3

CURRENT SOA e
GEMERATOR PROTECTION -
STARTING REFERENCE ERROR
CIRCLT - WOLTAGH AMPLIFIER
>
>
THEFRAAL -3
PROTECTHON

L)

Rev. 1.0.1

@2001 Fairchild Semiconductor Corporation



MCTEXCLMTEX X MCTEXXA

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Yoltage (for Vg = 5V to 18V) V] 35 \
(for Vo = 24V) V) 40 v
Thermal Resistance Junction-Cases (TO-220) RaJc 5 o°ciw
Thermal Resistance Junction-Air (TO-220) RaJa 65 oC/W
Operating Temperature Range ToFR 0-~+125 oC
Storage Temperature Range TsTR -85 ~ +150 °c

Electrical Characteristics (MC7805/LM7805)
(Refer to test circuit ,0°C < Tj < 125°C, lo = 500mA, V| = 10V, C= 0.33pF, Co= 0.1uF, unless otherwise specified)

p ‘ Symbol Conditi MC7805/LM7805 Unit
arameter mbo onditions ni
y Min. | Typ. | Max.
Ty =+25°C 48 5.0 52
Output Voltage Vo 50mA = lo = 1.0A, PO = 15W y
V=TV to 20V 475 5.0 525
Vo =7V 1o 25V - 40 100
Line Regulation (Note1) Regline | Ty=+25°C o ° mV
V)=8Vto 12V - 16 50
lo = 5.0mA to1.5A - 9 100
Load Regulation (Note1) Regload | TJ=+25°C lo =250mA to mV
- 4 50
750mA
Quiescent Current Ia TJ=+25°C - 50 8.0 mA
) o =5mA to 1.0A - 003 | 05
Quuiescent Current Change Alg mA
V=7V to 25V - 03 1.3
Qutput Voltage Drift AVOIAT | 10=5mA - -0.8 - mV/°C
Output Noise Voltage VN f = 10Hz to 100KHz, Ta=+25°C - 42 - uvivio
. i f=120Hz
Ripple Rejection RR VO = 8V to 18V 62 73 - dB
Dropout Voltage VDrop | 10=1A, TJ=+25°C - 2 - v
Output Resistance ro f=1KHz - 15 - mg2
Shart Circuit Current Isc V)= 35V, Ta =+25°C - 230 - mA
Peak Current [=1% T)=+26°C - 22 - A
Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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Philips Semiconductors
'

Hex inverter

Product specification

74HCO04; 7T4HCTO04

FEATURES

Complies with JEDEC standard no. 8-1A
ESD protection:

HEM EIAJESDZ2-A114-A exceeds 2000

MM EIAL

-

ESD22-A115-A exceeds 200 V.
Specified from —40 to +85 °C and —40 to +125 °C.

QUICK REFEREMCE DATA
GND =0V, Tamp=25°C;=t:<6.0ns.

DESCRIPTION

The TAHC/HCTO4 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A. The TAHC/HCTO4 provide six inverting
buffers.

SYMBOL

PARAMETER

TYPICAL
CONDITIONS UNIT
HC04 HCTO04

teHLtPLH

propagation delay nA fo nY

CL=15pF Ve =5V 7 8 ns

C

input capacitance

35 35 pF

Cep

power dissipation capacitance per gate

notes 1 and 2 21 24 pF

MNotes

1. Cppis used to determine the dynamic power dissipation (Pg in W)

Pp=Cpp x Voo x f s N+ E(CL x Vee? « f,) where:
f; = input frequency in MHz;

f; = output frequency in MHz;

C, = output load capacitance in pF;

Voo = supply voltage in Volts;
M = total load switching outputs;

E(CL % Ve x f.) = sum of the outputs.

N

For TAHCO4: the condition is V) = GND o Vee.

For TAHCTO4: the condition is V) = GND o0 Ve — 1.5V,

FUNCTION TABLE

See noiz 1.

OuTPUT

ny

H

L

Note

1. H=HIGH voliage level;
L = LOW voltage level.



Philips Semiconductors

Product specification

Hex inverter

74HCO4; 74HCTO4

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
TEMPERATURE RANGE PINS PACKAGE | MATERIAL CODE
TAHCO4N —40 1o +125°C 14 DIP14 plastic S0T27-1
TAHCTO4M —40to +125°C 14 DIP14 plastic 507271
T4HCO4D —40 1o +125°C 14 5014 plastic S0T1081
T4HCTO4D —40to +125°C 14 5014 plastic S0OT108-1
T4HCO4DB —40 1o +125°C 14 SS0P14 plastic SOT3371
T4HCTO4DB —401o +125°C 14 S50P14 plastic S0T3371
TAHCO4PW —40 1o +125°C 14 TSS0P14 plastic SOT402-1
T4HCTO4PW —401o +125°C 14 TSS0P14 plastic S0T4021
T4HCO4BQ —40to +125°C 14 DHVQFM14 plastic SOT7E2-1
T4HCTO4BO —40 1o +125°C 14 DHVQFM14 plastic SOTVE21
PINNING
PIN SYMBOL DESCRIPTION
1 14 data input
2 ik data output
3 2A data input whl O €] Voo
4 2y data output 1 [2] [12] 6
5 3A data input 2a[3] [12] &
G 3Y data output v [3] 04 [11] 54
7 GND around (0 v) 24 E E -
8 4 data output v [6] o
g 44 data input
10 5Y data output ono [7] 2] 4
11 54, data input AR
12 6% data output
13 BA data input Fig.1 Pin configuration DIP14, S014 and
14 Vo supply voltage (T)IS50P14.




Philips Semiconductors Product specification

Hex inverter 74HCO4; 74HCTO4
14 Voo
NG 2o 2
1 [1a 1| 2
i [2) = 15 ] £A {>C
=, — 3 |2a {>C:~r 4
w3 ) (12] &y
. 5 E kb
¥ [4) D!l | (11 A X DC :
[ ) 0] & 8 |4 DG‘W B
w8 i (24 11 |sa {>Cﬁ‘r' 10
7] [:
1 IE L gyl 12
Top view GND Y MELTED DC
RNAZAD

(1) The die subsiratz is atfached to this pad using conductive die
atiach material. [ can not be used as a supply pin or input.

Fig.2 Pin configuration DHVQFMN14. Fig.3 Logic symbol.
1 — [ 2
33— g
5 — =&

ARAZA3

Fig4d IEC logic symbal. Fig.5 Logic diagram {one inverter).




Philips Semiconductors FProduct specification

Hex inverter TAHCOQ4: 7T4HCTO4

Family TAHCT04
GND =0V t,=t=6.0ns; CL=50pF

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Ve (V)

Tamb = 25 °C

teuLteLn propagation delay see Figs 6 and 7 45 - 10 14 ns
nAto nY

tratrH output transition time see Figs 6 and ¥ 4.5 - 7 15 ns

Tamb = —40 to +85 °C

trHLtPLH propagation delay see Figs 6 and 7 4.5 - - 24 ns
nA to ny

truUtTn autput transition time see Figs 6 and 7 45 - - 14 ns

Tamb = —40 to +125 *C

trHLtPLH propagation delay see Figs 6 and 7 4.5 - - 20 ns
nA to ny

trautrin autput transition time see Figs 6 and 7 45 - - 22 ns

AC WAVEFORMS

v
nA input Vi Vi
GND
—= tpHL
YoH 1
'Y output Vg
—] l-—
ETHL

For TAHCD4: Wiy = 50%; V) = GND 1o Voo
For TAHCTIM: Wy = 1.3V, WV, = GND to 3.0V

Fig.s Waveforms showing the data input {n4) to data output (nY) propagation delays and the output transition
times.




