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ABSTRACT

“Demojracy is the government of the people, by the people and for the

people”, the famous quote said by Abraham Lincoln suits well for our country.

India being t}he second largest democratic country in the world selects the opt

person for rdiling the government by the Voting process. Our project aims at

enhancing thd;

existing method with the help of new technology available.

Three moduqus are used in our project are

e Finger jorint reader- Authentication purpose

e Touch $creen- Casting the vote.

* Bluetooth - Transmitting data to the main server.

The personal detail of the voters along with their finger print is stored in the

PC in the poll

booth. The voters have to scan their finger in the finger print reader

and after authentication they cast their vote in the touch screen where the

Identification
authentication|

avoided. The

symbols of the candidates are displayed. In case the finger print
fails, then the voter is not allowed to vote so that anti voting can be

detail of the voters and the selected candidate is then transmitted

from the polling booth PC to the main server with the help of Bluetooth which gets

updated every

minute. This helps in announcing the result on the same day.
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CHAPTER 1

: INTRODUCTION

1.1 BRIEF OVERVIEW

Voting is a method for a group such as a meeting or an electorate to make 2
decision or express an opinion—often following discussions, debates, or election
campaigns. It/is often found in democracies and republics. A vote is an individual's
act of voting, by which he or she cxpresses support or preference for a certain
motion (for example, a proposed resolution), a certain candidate, a selection of

candidates, or|a political party. In our project we have created a voting machine kit

using PIC16F877A microcontroller for casting the vote.

Anti-voting is an existing philosophy in our election process using which
single person casts several votes for his desired candidate instead of other people.
This anti voting can be avoided by using finger print scanner which acts as an extra
security feature as no two individual have the same and matching finger print. Also
the vote counting can be instant as the database in the PC gets updated each and
every second. The PC in the poll booth is connected to the central server wireless

with the help of Bluetooth technology. Thus vote counting results can be

announced the jinstance polling gets over.

1.2 BLOCK l#IAGRAM
|

The bloc%( diagram of this project comprises of two major sections namely,

1. Client sectioﬂjl,

2. Server sectiob



1.2.1 CLIENT SECTION

. - Y
BLUETOOTH J

!

D
R
DATA PC RS MC I
BASE |[* +—» 232 +—»® PICI6F877A v
! E le
7 ) R
) 4
FINGER
PRINT ALARM
READER

Fig 1.1 Block diagram of Client section

12.2 SERVE]# SECTION

Y/
BLUETOOTH

DATA e PC
BASE

Fig 1.2 Block diagram of Server section



1.3 DESCRIHTI(?N OF CLIENT SECTION

The power supply section is the important one. It should deliver constant

output regulated power supply for the successful working of the project. A 0-

12V/mA trans
connected into
overload and s
convert 12V A

regulated to +5

Microco
microcontrolle
professionals.
technology so
Risc Microcon

speed of and hi

RS-23

microcontrolle

peripheral devi

communication.

A touch

sheets of mater

former is used for this purpose. The primary of this transformer is

power supply through ON/OFF switch and fuse for protecting from
hort circuit protection. The secondary is connected to the diodes to
C to 12 DC voltages and filtered by the capacitors, which are further
v, by using IC 7805.

ntroller PIC16F877A is one of the PICMicro Family

r which is popular at this moment, start from beginner until all

Because very easy using PIC16F877A and use FLASH memory
that can be write-erase until thousand times. The superiority this
troller compared to with other microcontroller 8-bit especially at a

s code compression. PIC16F877A have 40 pin by 33 path of I/O.

2 is an important part in interfacing a peripheral device with
r. The output of the microcontroller is usually in TTL format but the

ces require a RS-232 input. Hence RS-232 serves the part of serial

screen is a 2 dimensional sensing device that is constructed of two

ial separated slightly by spacers. A common construction is a sheet

of glass providing a stable bottom layer and a sheet of polyethylene (PET) as a

flexible top layer. When the PET film is pressed down the two resistive surface



meet. The position of this meeting (a touch) can be read by a touch screen

controller circuit.

The controller reads the X and Y positions many times per seconds. So the
user may move‘ his stylus or finger rapidly across the touch screen and the data will
be captured. TH}is provides smooth operation and allows drag and drop or signature

capture.

This Opqical fingerprint scanner is ergonomically designed, resistant to
scratch, impact! and electrostatic discharge due to its hardened contact contact area.
The use of the !latest in optical sensor technology ensures that the images captured
are in ultra-high resolution.

Another remarkable feature is the Auto-On function, which automatically
turns on the s‘ensor whenever a finger is placed on the scanner. The Secugen
Hamster IV FIPS 201 USB Fingerprint Scanner comes with an integrated guide,

removable weighted stand, and USB cable.

This device, measuring 27X40X73 mm and weighing a mere 100 grams, is
highly effective in temperatures ranging from 0 to 40 degrees and humidity less
than 90 percent. On an average this Flips compliant fingerprint reader has a life

span of 60,000 hours in normal operating conditions.

The ala#m in our project contains both buzzer and LED .It determines
whether the command receive or not in the Bluetooth receiving section. The alarm
circuit sounds|a warning in the form of a continuous or intermittent buzzing or

beeping sound




1.4 DESCRIP"IfION OF SERVER SECTION

: ., Bluetooth technology makes its link robust in‘ a noisy. radio
frequency envi#onment through its fast acknowledgment and frequency-hopping
scheme. Blueto}oth needs shorter packets and hops faster. It also offers a global
bridge to the pﬁevailing data networks, a peripheral interface, and a mechanism to
form small pri*ate ad-hocks grouping of connected devices away from the fixed
network infrast}ructures. Bluetooth device in the transmitter section receives the
command from} the microcontroller through RS-232. Bluetooth transceiver in the
transmitter sectﬁon sends the command in the form of radio frequency signals in the
range of 2.4GHz. Bluetooth transceiver in the receiver section receives the signals
from the transmitting antenna and sends into microcontroller in the receiver
section. According to the command send by the user, the microcontroller operates

its function. |

PC section must have the following requirements of the Operating

System of Windows XP, Microsoft office tools and Visual Studio being installed.




1.5. OVERALL CIRCUIT DIAGRAM
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1.6 FLOW CHART
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CHAPTER 2
POWER SUPPLY

2.1 INTRODUCTION

Pov#er supply circuits are built using Transformer, Filters, Rectifiers,
and Voltage rejgulators. AC voltage given as an input to the transformer is
converted to a gteady dc voltage at the regulator output. The high AC voltage is
converted to a lower level AC voltage using transformer. The low level AC voltage
is converted to @ DC voltage by the rectifier. The DC signal is then converted into
a pure DC signal using filters. The DC voltage now obtained is not a steady

voltage .Hence we employ a regulator to get a constant DC supply.

2.2 BLOCK DIAGRAM

TRANSFORMER RECTIFIER FILTER REGULATOR LOAD

A 4

A 4
y
y

Fig 2.1 Block diagram of power supply

23 TRANSFdRMER
|

The Transformer employed here is 230V to 12V step down transformer.
Transformer is }a unit that converts a voltage level higher or lower than its original

level. Usually si;tep up transformers are very huge, they are used in power stations.



Here require a lower voltage than its own input hence used a step down

transformer.

Transformer comprises of a primary and secondary windings. The turn’s

ratio is the raticjo of winding of secondary to the primary.
2.4 RECTIFIERS

Rectifier is a unit that converts an AC signal into a DC signal. The
type of rectifier used here is a bridge rectifier. It is used because it has some

advantages over the full wave rectifier.

Bridge rectifier consists of four diodes connected back to back, of
which two diodes work in the positive half cycle and other two diodes works in
negative half cycle. Hence we get a unidirectional DC voltage of both the half

cycles. i

Rectifier used here is a diode namely IN 4007. The diode consists of a

positive terminal anode and a negative terminal cathode.

2.5 FILTERS

A filter is a unit that removes the unwanted AC ripples in the DC signal,
thereby producing DC signals without ripples. The filters used popularly are, 1.

Capacitor
2. Inductor
3. LC Filter

Of the above filters we use capacitor here. The capacitor here removes the

ripplés in DC voltage produced due to intervention of AC voltage. The capacitor

used here is 1000 UF. The use of the value of this capacitor depends on the input



current. For a precautionary purpose we use an additional filter of 1UF at the load

end to save the power supply circuit from Vibra?ions produced by the load.
2.6 REGULATORS

Regulat?r is a unit that produces a constant DC voltage. Regulator IC units
contain the circ‘guitry for reference source, comparator amplifier, control device, and
overload prote{j:tion all in a single IC. Although the internal construction of the IC
is somewhat different from that described for discrete voltage regulator circuits,
the external operation is much the same. IC units provide regulation of either a

fixed positive q‘foltage, a fixed negative voltage, or an adjustably set voltage.

Regulator used is IC 7805. The 78XX series comes under the class of
regulators. Here the requirement is 5V hence IC 7805 is used.

1(DATA IN) IC 7805 2(DATA OUT)

3(GND)

Fig 2.2 Representation of regulator

230V AC

FASA WAL

BEND

Fig 2.3 Circuit diagram of power supply



CHAPTER 3

'MICRO CONTROLLER (PIC 16F877A)

3.1 INTRODUCTION

The PIC1
programming, ¢
converter, 2 caj
configured as ¢
Integrated Circ
(USART). All

applications in

3.2 MICROC(

6F877A features 256 bytes of EEPROM data memory, self
in ICD, 2 comparators, 8 channels of 10-bit Analog to Digital (A/D)
pture/compare/PWM functions, the synchronous serial port can be
sither 3-wire Serial Peripheral Interface (SPI) or the 2 wire Inter-
uit(’C)bus and a Universal Asynchronous Receiver Transmitter
of these features make it ideal for more advanced level A/D

automotive, industrial, appliances and consumer applications.

ODNTROLLER ARCHITECHTURE

The micro controller architecture is shown in Fig 3.1.the midrange

architecture includes members of PIC 12 and PIC 16 families that features a 14 bit

program word architecture. These families are available with 8 to 64 pin package

options. The higher pin count packages are available with flash and OTP program

memory optioqs. The mid range micro controllers are with an intelligence level

due to additioxj;al features such as interrupt handling, a deeper hardware stack,

multiple A/D cihannels and EEPROM data memory. The mid range PIC 16 device

offer low to high level of peripheral integration. It features various serial, analog

and digital peripherals.
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3.3 SPECIAL MICROCONTROLLER FEATURES:

* 100,000 erase

* 1,000,000 eras
* Data EEPRON

* Self-reprograr

* In-Circuit Ser
» Single-supply
» Watchdog Tirn
* Programmabl
* Power saving
» Selectable osc

¢ In-Circuit Del

* Operating spe

» Up to 8K x 14
Up to 368 x 8
Upto 256 x 8

3.4 PERIPHE]
* TimerO: 8-bit
* Timerl: 16-bs
external crystal
» Timer2: 8-bit
* Two Capture,
- Capture is 16-

write cycle Enhanced Flash program memory typical

se/write cycle Data EEPROM memory typical

VI Retention > 40 years

nmable under software control

ial Programming™ (ICSP™) via two pins

5V In-Circuit Serial Programming

ner (WDT) with its own on-chip RC oscillator for reliable operation
e code protection

Sleep mode

illator options

oug (ICD) via two pins
ed: DC — 20 MHz clock input DC - 200 ns instruction cycle

} words of Flash Program Memory,
bytes of Data Memory (RAM),
bytes of EEPROM Data Memory

RAL FEATURES:

timer/counter with 8-bit prescaler

t timer/counter with prescaler, can be incremented during sleep via
clock

timer/counter with 8-bit period register, prescaler and postscaler
Compare, PWM modules

bit, max. resolution is 12.5 ns




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

- PWM max. re

\solutlon is 10 bit

. Synchronousk Serlal Port (SSP) with SPI™ (Master mode) and IZCTM

(Master/Slave).

* Universal Syi

9-bit address de

 Parallel Slave

(40/44-pin only

ichronous Asynchronous Receiver Transmitter (USART/SCI) with

tection

N’

Port (PSP) — 8 bits wide with external RD, WR and CS controls

WMCLRVPs — [

RAGIAND w—e [

RATANT —[]
RAYANIVREF-ICVAREF e [
RAVANIVAEF+ w—n[]
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P —
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Fig 3.2 Pin configuration of Microcontroller



CHAPTER 4

: SERIAL COMMUNICATION (MAX-232)
4.1 INTRODUCTION

The MAX232 is a dual driver/receiver that includes a capacitive voltage
generator to supply TIA/EIA-232 voltage levels from a single 5V supply. Each
receiver converts TIA/EIA-232-F inputs to SV TTL/CMOS levels. These receivers
have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V and can accept £30V
inputs. Each driver converts TTL/CMOS input levels into TIA/EIA-232 levels.

C1+ [ 1 J 16 ] '\"“’.I:ZI::
Vg [] 2 15]] GND
Ci1-[}3 14]] T1OUT
c2+ [ ¢ 13] R1IN
c2- [} 5 12[] R1OUT
Vg [] & 110 TN
T20UT [} 7 100 T2IN
R2IN [} & al] RZOUT

Fig 4.1 Pin configuration of MAX 232

PIN No DESCRIPTION

1 The positive terminal of capacitor

C1 is connected.

2 A supply voltage of +5V




‘Negative terminal of C1

4 ;Ppsitive terminal of C2

5 %Negative terminal of C2
6 Negative supply of -5V
7 Driver 2 output( RS 232)
8 Receiver 2 input(RS 232)
9 Receiver 2 output(TTL)
10 Driver 2 input(TTL)

11 Driver 1 input(TTL)

12 Receiver 1 output(TTL)
13 Recetver 1 input(TTL)
14 Driver 1 output (RS 232)
15 Ground

16 VCC (+5V)

Table 4.1 Pin description of MAX 232




4.2 VOLTAGE LEVELS OF RS232

The R$—232 standard defines the voltage levels that correspond to logical
one and logicqil zero levels. Valid signals are plus or minus 3 to 25 volts. The range
near zero vol#s is not a valid RS-232 level; logic one is defined as a negative
voltage, the signal condition is called marking, and has the functional significance
of OFF. Lpgic zero 1S positive, the signal condition is spacing.

So a Lq‘;gic Zero represented as +3V to +25V and Logic One represented as

-3V to -25V. As shown in fig 4.2 .

Voltage ‘
r+H25v T
Space Space
Logic 0" S [
T #3vg
Transition Region R -
- _3,,‘.: Tirne
Logic'1* - Mark
= 25v 1+

Fig 4.2 Figure of voltage levels of RS 232

4.3 RS-232 LEVEL CONVERTERS

Usual]ly all the digital ICs work on TTL or CMOS voltage levels which
cannot be usé}d to communicate over RS-232 protocol. So a voltage or level
converter is néeded which can convert TTL to RS232 and RS232 to TTL voltage

levels.

The mosj",t commonly used RS-232 level converter is MAX232. This IC



includes chargg pump which can generate RS232 voltage levels (-10V and +10V)
from SV power supply. It also includes two receiver and two transmltters and is
capable of fulliduplex UART/USART communication.

4.4 MAX232 INTERFACING WITH MICROCONTROLLER

To commumcate over UART or USART, we just need three basic signals
which are nam°ly, RXD (receive), TXD (transmit), GND (common ground). So to
interface MAX232 with any microcontroller (AVR, ARM, 8051, PIC etc.) we just
need the basic signals. A simple schematic diagram of connections between a
microcontroller and MAX232 is shown below along with interface of Zigbee and

RFID reader. The interface is available in fig 4.3.

To PC COM Port

L
Ed mx
i ' - [ : ~{3 R
RX Fin of Missocontroler ¢ L2 RTaoT HTO0T (3 o
T B of Migrocontroder (- Wit & mim A o S
e e §
e meonT A 0
w—E R oo H—x A S
1+ g

y

}

[

s

ER 0 0 s o b=

Cr (3 ¢
R RO T N gy

+

s
Y

10F o
T~ G2 1= C3 o~ C4
10uF 10uF 10uF

!

Fig 43 Interfacing circuit of MAX 232 with microcontroller



4.5 RS232 TO TTL CONVERSION

Burg Connecter for Supply Input and TTL O/p

9Pin D type male Connecter For Rs232 O/p

Description Signal 9-pin DTE
Carrier Detect CD 1
Receive Data RD 2
Transmit Data TD 3
Data Terminal Ready DTR 4
Signal Ground SG S
Data Set Ready DSR 6
Request to Send RTS 7
Clear to Send CTS 8
Ring Indicator RI 9

Table 4.2 RS 232 with 9-pin connector pins




CHAPTER 5

LCD DISPLAY

5.1 INTRODUCTION

LCD’s also are used as numerical indjcators, especially in digital watches

where their much smaller current needs than LED displays (microamperes

compared with mill amperes) prolong battery life. Liquid crystals are organic

(carbon) compounds, which exhibit both solid and liquid properties. A ‘cell” with

transparent me*allic conductors, called electrodes, on opposite daces, containing a

liquid crystal, %nd on which light falls, goes ‘dark’ when a voltage is applied across

the electrodes. ﬂ‘he effect is due to molecular rearrangement within the liquid

crystal. The LCFD display used in this project consists of 2 rows. Each row consists

of maximum 1§ characters. So using this display only maximum of 32 characters

can be displayé‘d.

FROM
PORT 0
OF

MICROCONTROLLEFR

Do (7)
D1(8)
D2(9)
D3(10)
D4 (11)
D5 (12)
D6 (13)

D7 (14)

2 LINE* 16 CHARACTER

LCD DISPLAY

E(6) R/W(5) RS(4) GND{(1)

VO (3)

veC (12)

10k

vVCC

v

Fig 5.1 Schematic diagram of LCD display

10k

FROM PORT 2

v

10k




5.2 CIRCUIT DESCRIPTION

e The LCD panel's Enable (E) of pin (6) and Register Select (RS) of pin (4)
are connefbted to the Control Port (port 2).

e The Control Port is an open collector / open drain output. While all ports
except port 0 have internal pull-up resistors, hence we incorporate the two
10K exte%nal pull up resistors, the circuit is more portable for a wider range
of devices, some of which may have no internal pull up reststors.

e There is bo need to make the Data bus into reverse direction. Hence hard
wire the ]i{/W line pin (5) of the LCD panel, into write mode. This will cause
no bus c$nﬂicts on the data lines. As a result, read back the LCD's internal
Busy Fl#g is not possible, which tells us if the LCD has accepted and
finished }processing the last instruction. This problem is overcome by
inserting known delays into our program.

o The 10k Potentiometer controls the contrast of the LCD panel through VO of
pin (3). Pin (1) is ground.

The lines DO-D7 are called data lines they are connected with the port 0
through internal pull up resistors. They belong to the pins (7-14) .Pin (12) forms
the supply VCC.

5.3 FEATURES OF LCD DISPLAY

e 16 Characters x 2 Lines.
e 5 x 7 Dots with Cursor.

e Built in Controller with +5V power supply.
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Fig 5.2 Schematic view of LCD display

5.4 MAJOR S'ﬂ‘EPS IN LCD DISPLAY
i

Major ta;%k in LCD interfacing is the initialization sequence. In LCD
initialization yo‘u have to send command bytes to LCD. Here you set the interface
mode, display hlode, address counter increment direction, set contrast of LCD,
horizontal or V%:rtical addressing mode, color format. This sequence is given in
respective ch driver datasheet. Studying the function set of LCD lets you know
the definition cﬁ command bytes. It varies from one LCD to another. If you are

able to initialize#1 the LCD properly 90% of your job is done.

Next steﬁ) after initialization is to send data bytes to required display data
RAM memory }ocation. Firstly set the address location using address set command
byte and then ‘send data bytes using the DDRAM write command. To address
specific locatiob in display data RAM one must have the knowledge of how the

address counteﬁ is incremented.

3.5 COMMAI\#DS AND INSTRUCTION SET

Only thé instruction register (IR) and the data regiéter (DR) of the LCD can
be controlled ﬂ)y the MCU. Before starting the internal operation of the LCD,

control inform%ation is temporarily stored into these registers to allow interfacing



with various MCUs, which operate at different speeds, or various peripheral
control devices. The internal operation of the LCD is determined by signals sent
from the MCU. These signals, which Encluae register selection signal (RS),
read/write signjal (R/W), and the data bus (DBO to DB7), make up the LCD

instructions (Téble 5.1). There are four categories of instructions that:

» Designate LCD functions, such as display format, data length, etc.
» Set internal RAM addresses
» Perform data transfer with internal RAM

« Perform miscellaneous functions

COMMANDS [ D7 [ D6 [D5 [D4 [D3 [D2 [D1 | DO | HEXADECIMAL
| VALUE

CLEAR . [0 |0 |0 |0 Jo |0 Jo |1 [o1

DISPLAY

DISPLAY& [0 [0 |0 [0 |0 |0 |1 |X |020r03

CURSOR

HOME

CHARACTER [0 [0 |0 [0 [0 |0 [1/D]S |04t007

ENTRY

MODE

DISPLAYON [0 |0 |0 |0 |1 |D |U |B |08toOF

AND OFF

DISPAY/ 0 [0 [0 |1 |[DCIRL[X |[X |10t IF

CURSOR

SHIFT

FUNCTION [0 |0 |1 |84 [2/1 |10/7|X |X |20to3F

SET

SETDDRAM |0 |1 |A |A |A |A |A |A |40w7F

ADDRESS

SET 0 [A [A |A [A [A |[A |A |80toFF

DISPLAY

ADDRESS

Table 5.1 LCD commands table



1/D - ‘1’ corresponds to increment

S

U

R/L

8/4

21

10/7

‘0’ corresponds to decrement

‘0
Sk
40,1
-1’
‘<0’
1

(07‘

-1
‘0 ¢
-1
‘«Q
-’

613

- ‘1’ display on

display off

corresponds to cursor underline on
cursor underline off

corresponds to cursor blink on
corresponds to cursor underline off
corresponds to right shift
corresponds to left shift
corresponds to 8bit interface
orresponds to 4 bit interface
corresponds to 2 line mode.
corresponds to 4 line mode.
corresponds to 5*¥10 dot frame format

corresponds to 5*7 display format




CHAPTER 6
FOUCH SCREEN

6.1 INTRODUCTION

Resistive touchscreens are touch-sensitive computer displays composed of
two flexible shkzets coated with a resistive material and separated by an air gap or
microdots. Wh:én contact is made to the surface of the touchscreen, the two sheets
are pressed together. On these two sheets there are horizontal and vertical lines that
when pushed J}ogether, register the precise location of the touch. Because the
touchscreen se%xses input from contact with nearly any object (finger, stylus/pen,

|
palm) resistive‘touchscreens are a type of "passive" technology.

During operation of a four-wire touchscreen, a uniform, unidirectional
voltage gradieﬁﬂt is applied to the first sheet. When the two sheets are pressed
together, the s?cond sheet measures the voltage as distance along the first sheet,
providing the ?( coordinate. When this contact coordinate has been acquired, the
uniform Voltaée gradient is applied to the second sheet to ascertain the Y
coordinate. Th%se operations occur within a few milliseconds, registering the exact

touch location Lls contact is made.

An elecjhronic controller converts these voltages into digital X and Y

coordinates which are then transmitted to the host computer.

« Because resistive touchscreens are force activated, all kinds of touch input
devices can activate the screen, including fingers, fingernails, styluses,
gloved hands, and credit cards.

« All have similar optical properties, resistance to chemicals and abuse.



« Both the touchscreen and its electronics are simple to integrate into

imbedded systems, thereby providing one of the most practical and cost-

effective touchscreen solutions.

s {50 SR

|
L«!a V] spsie delz

Fig 6.1 Touch Screen

6.2 Four—WirL& Resistive Touchscreen

Four-wire resistive technology is the simplest to understand and

manufacture. It uses both the upper and lower layers in the touchscreen "sandwich"

to determine the X and Y coordinates. Typically constructed with uniform resistive

coatings of indium tin oxide (ITO on the inner sides of the layers and silver buss

bars along the

edges, the combination sets up lines of equal potential in both X and

Y.In the illustration below, the controller first applies 5V to the back layer. Upon

touch, it prob
represents a le
the coversheet

Y axis. At any

es the analog voltage with the coversheet, reading 2.5V, which
ft-right position or X axis.It then flips the process, applying 5V to
and probes from the back layer to calculate an up-down position or

time, only three of the four wires are in use (5V, ground, probe).



£
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T

Fig 6.2 Four wire touch screen diagram

The primary drawback of four-wire technology is that one coordinate axis
(usually the Y| axis), uses the outer layer, the flexible coversheet, as a uniform
voltage gradient. The constant flexing that occurs on the outer coversheet with use
will eventually cause microscopic cracks in the ITO coating, changing its electrical

characteristics (resistance), degrading the linearity and accuracy of this axis.

Unsurprisingly, four-wire touchscreens are not known for their durability.
Also, accuracy can drift with environmental changes. The polyester coversheet
expands and contracts with temperature and humidity changes, thereby causing

long-term degradation to the coatings as well as drift in the touch location. While

all of these drawbacks can be insignificant in smaller sizes, they become
increasingly apparent the larger the touchscreen. Therefore, Elo normally
recommends fohr-wire touchscreens in applications with a display size of 6.4" or

smaller.



CHAPTER 7

E FINGERPRINT SENSOR

7.1 INTRODUCTION

A ﬁngerPrint sensor is an electronic device used to capture a digital image of
the ﬁngerprintipattern. The captured image is called a live scan. This live scan is
digitally processed to create a biometric template (a collection of extracted

features) whiciiu 1s stored and used for matching. This is an overview of some of the

more commonly used fingerprint sensor technologies.
7.2 OPTICALl FINGERPRINT SENSOR

Opticél fingerprint imaging involves capturing a digital image of the print
using visible light. This type of sensor is, in essence, a specialized digital camera.
The top layer of the sensor, where the finger is placed, is known as the touch
surface. Beneath this layer is a light-emitting phosphor layer which illuminates the
surface of the finger. The light reflected from the finger passes through the
phosphor layer to an array of solid state pixels (a charge-coupled device) which
captures a visual image of the fingerprint. A scratched or dirty touch surface can

cause a bad image of the fingerprint.

A disadvantage of this type of sensor is the fact that the imaging capabilities
are affected bx the qualit;t of skin on the finger. For instance, a dirty or marked
finger is difﬁc{illt to image properly. Also, it is possible for an individual to erode
the outer layell of skin on the fingertips to the point where the fingerprint is no

longer Visible.i It can also be easily fooled by an image of a fingerprint if not



coupled with a

"live finger" detector. However, unlike capacitive sensors, this

sensor technology is not susceptible to electrostatic discharge damage.

7.3 MINUTIA FEATURES

The ma;j
bifurcation, and
terminates. Bify
Short ridges (o1
ridge length on

analysis of fingg

or Minutia features of fingerprint ridges are: ridge ending,
short ridge (or dot). The ridge ending is the point at which a ridge
rcations are points at which a single ridge splits into two ridges.
- dots) are ridges which are significantly shorter than the average
the fingerprint. Minutiae and patterns are very important in the

>rprints since no two fingers have been shown to be identical.

Fingerprint Sensor OPP 01

Dimensions 25.3(W)x 40.7(L) x 67.7(H) mm
Scanner Resolution 500 dpi “
Verification Time Less than 1 second

Operating Temperature 0° to 40°C

Operating Humidity < 90% relative, non—condensi;ig
Supply voltage 5V from USB port |
Interface UsB1.1
Supported Operating Systems Windows 98/Me/NT4/2000/XP
Certifications  EMLFCC,CEMIC

Table 7.1 Specification of fingerprint



Ridge ending.

Fig

7.4 FEATURES:

e Preciseu

o Compact

Bifurcation. Short Ridge (Dot).

‘7.1 Minutia features of finger print

ser authentication through the distinct algorithm.

and elegant design, which is more convenient to use.

~» Excellent product durability that assures a long life.

. High—qu%

lity, rugged, maintenance-free optical fingerprint sensor with ultra-

precise 500 DPI resolution

o Supports
authentic

e Worksw

Fingerprint recognition, fingerprint verification, fingerprint
ation, fingerprint scanning & fingerprint matching applications.

ell with dry fingers.




CHAPTER 8
SOFTWARE CODING

8.1 EMBEDDED C CODING

8.1.1 INTRODTUCTION TO MP LAB IDE

To makei

working with the PIC microcontroller even easier, Microchip

provides an excellent group of software it is called MPLAB IDE. MPLAB IDE is a

software program that runs on a PC to develop applications for Microchip

microcontrollers. It is called an Integrated Development Environment, or IDE,

because it provides a single integrated “environment” to develop code for

embedded microcontrollers. MPLAB IDE contains a text editor, assembler
(MPASM assembler) and simulator (MPSIM) and this stuff will run under DOS or
WINDOWS. With MPLAB IDE in hand we can write the program using the

included text editor, and then assemble it with the MPSAM assembler program.

The MPSAM

Microcontroller

programmer.

assembler will develop the code format (HEX) that the PIC

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

8.1.2 ENVIRONMENT

|
MP LAB IDE can be run entirely from professional development

|
environment. It is possible to compile, assemble and link embedded application

with a single stJ:p. Optionally the compiler may be run directly from the command

line, allowing c{g)mpiling, assembling and linking using are command.



8.1.3 COMPILER

MP LAB IDE is an ANSI C compiler supporting :all standard data types

including ﬂoatiﬂlg point. Features of the compiler include:

) Unlimitedi number of source files

e Multiple

Lr)ptimization levels

o Compreh‘pnsive library with source code

* Floating point support (24 bit and 32 bit)

e Mixed C

1and assembler programming

) Generateh assembler

o Optimiziﬁlg assembler

° MinimizeL RAM usage

e Full linke‘Fr with over laying of local variables

8.1.4 PROCESSORS SUPPORTED

MP LAB IDE compiler supports microchip PIC 12XX, PIC 14000, PIC

16XX and PIC

end devices are

17XX series micro controllers. All base lines, mid range and high-

supported.

8.1.5 TOUCHSCREEN INTERFACE CODING

#include<pic.h>
#define RS RE2
#define RW RE1

#define EN REQ

#define x1 RBO
#define y1 RB1
#define x2 RB2



#define y2 RB3

#define buzzer RC0

void led_init();

unsigned char adc{unsigned char );

void lcd_datacomnjnand(unsigned char,unsigned short int );
void lcd_display(lﬁinsigned char *);

void delay(unsign%d int);

void serial_tx(unsigned char );

void serial rx();
void compare();
void sensex();
void sensey(); |
void voting(); ‘
void votea();
void voted();
void voteg(); i
void voten();
void voteok();

unsigned short int data=1,cmd=0,datano,del,i,j,result;

unsigned char rx; i
unsigned char Val%e 1,value2 templ,temp2;

unsigned char V0=l0,vl=1,v2=2,v3=3,v4=4,v5=5,v6=6,v7=7,v8=8,v9=9;
unsigned char flag=0x00;

unsigned char name[]={"VOTE FOR --->"};

unsigned char thank[]={" THANK YOU "}:

2

unsigned char ch[]={" E-VOTING "};

void main()



TRISA=0XFF;

PORTA=0XFF;

TRISB=QXOO;

PORTB=0X00;

TRISC=0XFO0;

PORTC=0XFO0;

TRISD=0X00;

PORTD=0X00;

TRISE=0X00;

PORTE=0X00;

ADCON1=0XC2;

led_init()

serial_tx('S");

while(1)

{

vo]ting();

ser‘ial_tx(ﬂag);

delay(500);

serial_rx();

/ *l‘bd_datacommand( 0XCO0,cmd);
lcq_datacommand('R',data);
lcqj._datacommand('X',data);
lcqi_datacommand(':',data);
lchdatacommand(m,data);*/

if{rx=="b")



efse

if(rx=

buzzer=0; _
lcd_datacommand(O)EO 1 ,crznd); |
delay(50);

flag=0;

buzzer=1;
=lrl)

sensex();

/*lcd_datacommand(0X80,cmd);
lcd_datacommand('X',data);
lcd_datacommand('=',data);
led_datacommand((value1/100)+0X30,data);
led_datacommand(((valuel%100)/10)+0X30,data);
lcd_datacommand((value1%10)+0X30,data);
lcd_datacommand('~',data);*/

sensey();

/*lcd_datacommand('Y",data);
led_datacommand('=',data);
lcd_datacommand((value2/100)+0X30,data);
lcd_datacommand(((value2%100)/10)+0X30,data);
lcd_datacommand((value2%10)+0X30,data);*/

//compare();



}

while(rx=="s")

{

}

unsigned char adc

{

ADCONO
delay(SOO};

delay(500);

serial rx();

delay(500);

sensex();

led_datacommand(0X80,cmd);
led_datacommand('X',data);
led_datacommand('=',data);
led_datacommand((value1/100)+0X30,data);
led_datacommand(((valuel%100)/10)+0X30,data);
led_datacommand((value1%10)+0X30,data);
led_datacommand('~',data);

sensey();

lcd_datacommand('Y",data);
lcd_datacommand('=',data);
led_datacommand((value2/100)+0X30,data);
led_datacommand(((value2%100)/10)+0X30,data);

2

lcd_datacommand((value2%10)+0X30,data);

(unsigned char ch)



}

ADON=1;

ADIF=0;

ADGO=1;

while(ADGO==1);

ADIF=0;
result~(((ADRESH*255)+(ADRESL))4);
delay(500);

return(resd;llt);

void led_init()

{

}

led datacommand(0X38,cmd); /1 16X2 lines
delay(10);
led_datacommand(0X01,cmd); /1 clr disp
delay(10);
led_datacommand(0X06,cmd); // right sft cursor
delay(10)
led_datacommand(0X0C,cmd); // disp on cursor off
delay(10)
led_datacommand(0X80,cmd); /1 force cursor to 1st line 1st position

delay(10)

void lcd datacommand(unsigned char dat,unsigned short int datano)

{

PORTD=J:1at;

RS=datano;
RW=0;



EN=1;
delay(10);
EN=0;

void lcd_display(qmsigned char *d)
{ ‘

while(*d!:;'\O')

{ |
lcdj_datacommand(*d,data);
delay(10);
d+J§F;

}

\ ;
void delay(unsigned int del)
{

for(i=0;i<del;i++)

{
for(j=0;j<50;j++);

}

}
void serial_tx(unsigned char tx)
{

SPEN=1;

TXIF=0; |

TXEN=1;

SYNC=0;



BRGH=1;
SPBRG=129;
TXREG=tx;
while(TXIF==0);
TXIF=0;

}

void serial_rx()

{ |
SPEN=1;
RCIF=0; \
CREN=1;

SYNC=0!

BRGH=1;

SPBRG=129;

if(RCIF=1)

{ |
rx=RCREG;

RﬁCIF=0;
b
}

void compare()

{

if(valuel!=temp1)

{ ‘
te@p I1=valuel;
sqirial_tx('X');

s&rial_tx(’=’);



}

serial_tx((value1/100)+0X30);

ser\igl_tx(((value 1%100)/10)+0X30);
" serial_tx((value1%10)+0X30);

serial tx('~");

serial_tx("Y");

serial tx('=");

serial tx((value2/100)+0X30);
serial_tx(((value2%100)/10)+0X30);
serial_tx((value2%10)+0X30);
delay(500);

serial _tx(0X0D);

d

o

lay(500);

if(value2!=temp?2)

{

temp2=value2;

sel‘.'ial_tx('X');

serial _tx('=");
se#ial_tx((value 1/100)+0X30);

serial_tx(((value1%100)/10)+0X30);

se*‘ial_tx((value 1%10)+0X30);

se*ial_tx('d);

seffial_tx(‘Y’);

sefial_tx(=);
serial_tx((value2/100)+0X30);
serial_tx(((value2%100)/10)+0X30);

serial_tx((value2%10)+0X30);



}

delay(500);
] serial_tx(0X0D);
* delay(500);

void voting()

{

led_datacommand(0X80,cmd);
delay(10);

led_display(name);

votea();
|

voted();

voteg();

voten();

voteok(); |

if(ﬂag=='11‘(')

.
lcx%_datacommand(OXCO,cmd);
delay(10);
ch_display(thank);

|

else

lcci_datacommand(OXCO,cmd);
de*ay( 10);
lcci_display(ch);



}

void sensex()

{;
valuel =ad¢%(0XOO);

}

void sensey()

{ ‘
Value2=ad%c(0X1 0);

\ ;

void votea() }

{ s

if(valuel >15 1&&valuel<60)

C
lcc#_datacommand('A‘,data);
ﬂa%fA';

}

/*else if(valuel==31&&value2==14)

{ ‘
lcd_datacommand('A',data);
flag="A";

3* |

}
void voted()
{

i
if(valuel>=61&&valuel <70)
{

lcd;l_datacommand('D',data);



flag="D",

)

' [*else if(V%ilue 1==32&&value2==14)
{
lch‘_datacommand('D',data);
ﬂaé='D';
}

else if(valuel==32&&value2==15)
{
lccﬁl_datacommand('D',data);
ﬂaé='D';
b
else if(value1==33&&value2==15)
¢
|
lcd_datacommand('D',data);

ﬂaé='D';

oo
} !
void voteg() |
{
if(valuel>=71&&value1<83)

{
lcd_datacommand('G',data);
flag='G";
}
/*else if(valuel==35&&value2==15)
{



lcd| datacommand('G',data);

flag='G";
y¥/
}
void voten()
{
if(valuel>=84&&valuel <100)
.
lcdj_datacommand('N',data);
ﬂagl='N';
)
/*else if(valuel==38& &value2==17)
{
led| datacommand('N',data);
flag="N";
} i
else if(valJel==3 1& &value2==17)
C
lcdidatacommand('N',data);
ﬂaér?'N';
e
)
void voteok()
{

if(valuel>120&&valuel<140)

{ |
ﬂa§='K';



}

/*else if(valuel ==44&&value2==19)

{ z .
lcqjl_datacommand( 'K',data);
ﬂa.!g_: VKI;

}

else if(valﬁe 1==46& &value2==19)

{ i
lcdl_datacommand( 'K',data);
fla é='K';

o

else if(val#e 1==48& &value2==19)

{
led | datacommand( 'K',data);
flag="K";

}

else if(valug1==40& &value2==1 9)

{
lcd_datacommand( 'K',data);
flag='K";

}

else if(value ==41&&value2==19)

{

lcd_datacommand(’K’,data);
flag='K",;
¥



8.2 VISUAL BASIC CODING

8.2.1 INTRODUCTION
Visual Basic is the third generation event driven programming language and
integrated dev¢10pment environment (IDE) from Microsoft for its COM

programming njnodel.

Visual 3asic was derived from BASIC and enables the rapid application
development (RAD) of graphical user interface (GUI) applications. A programmer

can put together an application using the components provided Visual Basic itself.

Programs writﬂen in Visual Basic can also use the Windows API, but doing so

requires exterrJal functions declarations.

8.2.2 CLIENT SECTION CODING

w Form2

USER LOGIN
USER NAME évmms

PASSWORD |~

Private Sub Command1_Click()

If Textl. Text = "VOTING" And Text2.Text = "VOTING" Then

Unload Me



Form1.Show

Else

MsgBox "In Cbrrect UserName Or PassWord.."
End If

End Sub

Private Sub Command2_Click()

Unload Me

End Sub

ENTER-THE'KIT PORT ID

ENTER THE SERVER'PORT ID




w Formi

ol e

e e Ll Ol S il R e e e

-WELCOME TO TOUCH SCREEN ELECTROMIC VOTING SECTION

Private Declare Sub Sleep Lib "kernel32" (ByVal dwMilliseconds As Long)
Dim S, A, B, C As Integer

Dim voie As String

Private Sub Commandl _Click()

S=S+1
Textl. Text = S
End Sub

Private Sub Command2_Click()

A=A+1

Text2. Text= A

End Sub

Private Sub Command3_Click()

B=B+1

Text3.Text =B

End Sub



Private Sub Command4 Click()
. C=C+1

Text4. Text = C

End Sub

Private Sub Command5_Click()

MSComm1 .Odtput ="b"

MsgBox "THANK YOU..."
MSComml.Oqtput ="

Sleep 500
MSComm1 .Po*tOpen = False
Unload Me |
End

End Sub

Private Sub Form_Load()

Textl.Text=S



Text2. Text=A

Text3. Text=B

Textd. Text = C

MSComm1 .Co%mmPort = InputBox("ENTER THE KIT PORT ID ", P)

MSComm?2.CommPort = InputBox("ENTER THE SERVER PORT ID ", P)

MSComm1 .PohOpen = True

MSComm?2.PortOpen = True

Timerl.Enabled = True

TimerZ.EnableFi = True

MSComm1 .Ol*tput ="p"
|

MSComm2.Output = "S"

End Sub

Private Sub Picturel Click()

End Sub

Private Sub Timerl Timer()

vote = MSComm1.Input

Timerl.Enable

d = False

If vote > "" Th%n

Debug.Print V(if»te




End If

If InStr(vote, "K") > 0 Then

If InStr(vote,

MSComm

"A")> 0 Then

1.Output = "b"

Call Command1_Click

Sleep 500
MSComm
End If
If InStr(vote,

MSComm

1.Output=""
"D")> 0 Then
1.Output = "b"

Call Command2 Click

Sleep 500
MSComm
End If
If InStr(vote,

MSComm

1.Output=""
"G") > 0 Then
1.Output = "b"

Call Command3 Click

Sleep 500

MSComm

ﬁl.Output ="



End If

If InStr(vote, "N") > 0 Then
MSComm]1.Output = "b"
Call Command4_Click
Sleep 500§
MSComm]1.Output=""

End If

If InStr(vote‘ "K")> 0 Then

|

Sleep 500

MSComm].Output = "r"

End If
Else

MSComm]l.Output = "r"

End If

MSComm1.Output = "r"

Sleep 500

vote =""
Timerl .Enable&i = True

End Sub



Private Sub Timer2 Timer()
Timer2.Enabled = False
Debug.Print M§1Comm2.lnput

MSComm?2.Output = "A" & Textl. Text & "D" & Text2.Text & "G" & Text3.Text
& "N" & Text4 Text

"Text]l. Text & Text2.Text & Text3.Text & Textd. Text

|
Timer2.Enabledfi = True

End Sub

8.2.3 SERVER SECTION CODING

w Form#  ~

USER LOGIN
USER NAME  VOTING

passworn |

CANCEL

l_
o
H
=

Private Sub Command1 Click()

If Textl. Text = "VOTING" And Text2.Text = "VOTING" Then



Unload Me
Form3.Show
Else
MsgBox "In Co}rrect UserName Or PassWord.."
End If

End Sub

Private Sub Command?2_Click()

Unload Me

End Sub |

ENTER THE CLIENT PORT ID




w Form3

SERVER BASED VOTE COUNTER

o [1 [z [

Close |

Dim recive As String

Private Sub Command1_Click()
|

MSComm]1 .Ou%put ="TEST"

End Sub
|

Private Sub Co@mandZ_Click()

Unload Me |

End

End Sub

Private Sub Form_Load()

MSComm1 .CohlmPoﬁ = InputBox("ENTER THE CLIENT PORT ID ", p)



MSComm1.PortOpen = True
Timerl.Interval = 1000 -
Timerl.Enabled = True

End Sub

Private Sub Tin{ilerl_Timer()
Dim val As Integer

receive = MSC$mm1 Input

Text5.Text = reL:eive

}
Timerl .Enablec} = False
i
'A10D11G12N13

If (Text5. Text > "000") Then

val = InStr(TexJFS.Text, "D")

If (val > 3) Thep

val = InStr(Tex#S.Text, "A")

Textl. Text = Wid(TextS.Text, val +1, 2)
Else

val = InStr(Text5.Text, "A")

Textl.Text = Mid(Text5.Text, val + 1, 2 - 1)

End If



val = InStr(Text5.Text, "G")

If (val > 6) Then - :

val = InStr(TextﬁText, "D")

Text2.Text = Mid(Text5.Text, val + 1, 2)
Else |

val = InStr(Text5.Text, "D")

Text2.Text = Mid(Text5.Text, val + 1,2 - 1)

End If |

val = InStr(Tex*S.Text, "N")

If (val > 9) Then
|

|
val = InStr(Tex#S.Text, "G")

Text3. Text = I\#id(TextS.Text, val + 1, 2)

Else ‘
%

val = InStr(Tex‘tS.Text, "G")

Text3. Text = Mid(TextS.Text, val+1,2-1)
|

End If
val = InStr(Tex‘kS.Text, "N")

Text4. Text = Mid(TextS.Text, val + 1, 2)

End If



receive = ""

Text5. Text=""
Timer1.Enabled = True

End Sub




CHAPTER 9
. CONCLUSION

Advance} electronic voting machine is a multipurpose voting machine which
does simultane&usly the process of verification, counting and voting. It is different
from the current voting machine as it includes modern technology like the touch
screen, Bluetooth and fingerprint scanner. Our project helps to prevent anti voting
,it also helps to count the vote and display the result instantaneously. Manual
errors can be drastically avoided with the help of the machine. The process of

voting is made simple and faster for the public.




CHAPTER 10

i FUTURE ENHANCEMENT

As for nci>w our project works satisfactory considering the counting and the
voting process but more enhancements could be made in the security aspects
of the prq‘»j ect.

The ﬁng}erprint scanner can be replaced by a retina scanner or a face

recognitiﬁ‘)n for voter verification purpose.
|
The VOtC*’S information including their pictures can also be displayed on the

screen for verification purpose.

At present in our project we included Bluetooth technology but in the future
it can be| enhanced by using GSM interfacing technology in which people

from all over the world can cast their vote.




APPENDIX A-1

o

MICROCHIP

PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices included in this Data Sheet:

- PIC16FBT2A
- PICIBFET4A

« PIC1GFB76A
« PIC1GFBTTA

High-Performance RISC CPU:

« Only 35 single-word instructions o learn

~ Al single-cycle instructions except for program
branches, which are two-cycle

- Qperating|speed: DC — 20 MHz clock input

- DC 200 ns instruction cycle

= Upto 8K x 14 words of Flash Program hMemory,
Up to 368 x 8 bytes of Data Memory (RAM},
Up to 256 [ 8 bytes of EEPROM Data Memory

+ Pinout compatible to other 28-pin or 40/44-pin
PICIBCXOX and PICTIERXOXX microcontroliers

PerizpherTi Features:

» TimerD: 8-bi timer/counter with 8-bit prescaler

« Twnert: 16-bit imer/counter with prescaler,
can be ingremented during Sleep via external
crystabiclock

» Timer2: 84bit timer/counder with 8-bit pericd
register, prescaler and postscaler

« Two Capture, Compare, PWM modules
- Capture is 16-bit, max. resolution is 12.5 ng
- Compate is 16-bit, max. resolution is 200 ns
- PWHM max. resolution is 10-bit

» Synchronous Serial _!jort {SSP) with SP1T%
{Master mode) and I*C™ {Master/Siave)

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

« Paraliel -?‘JE_VE Port (PSP) - 8 bits wide waith
external RD, WR and CS controls (40/44-pin only)

» Brown-oul detection circuiiry for
Brown-out Reset (BOR)

Analog Features:

-

16-bit, up to B-channel Aralog-to-Digital

Converter (A

Brown-out Reset {BOR)

Analog Comparator module with:

- Two ahalog comparators

- Programmmabie on-chip voltage reference
{VREF) Module

- Programmable input multiplexing from device
inputs and internal voltage reference

- Comparator cutputs are extemally accessible

Special Microcontroller Features:

100,000 erase/write cycle Enhanced Flash
program memory typical

1,000,000 erasemvrite cycle Data EEPROM
memory typical

Data EEPROM Retention > 40 years
Self-reprogrammable under software control
In-Circuit Serial Programming™ (ICSP™)

vig two pins

Single-supply 5V In-Circuit Serial Programming
Watchdog Timer (WDT) with fts own on-chip RC
oscillator for reliable operation

Programmable code protection

Power saving Sleep mode

Sefectable oscillator options

in-Circuit Debug (1CD} via two pins

CMOS Technology:

-

{ow-power, high-speed Flash/EEPROM
techmology

Fully stadic design

wWide operating voltage range (2.0V 10 2.5V
Commercial and Industiial temperature ranges
Low-power consumption

Program Memory Data MSSP
: EEPROM 106-bit | CCP Timers | -
. h SAR | Cornprar &
Device Bytes # Single Word tSBRf;M (Bytes) ¥O AD (h) | (PWMI | gy Master USART 216 bit Comparators
mstructions | OYes) 2c
PICIBFRTIA | 7.2K 4098 192 128 22 5 2 Yes| Yes Yes 20t 2
P§C1EFB74£"; 72K 4596 182 128 33 g 2 wes| Yes Yesg 2 2
PO RERTRA | 14 2 S4Q7 IRE M5 | 9 £, s |wes! ves Yos 1 2




PIC16F87XA

Pin Diagrams (Continued)

40-Pin PDIP
MCLRVPP — [ 1 \_/ 40b~— RB7/PGD
RAOG/ANO w—s[] 2 39 [1 «— RBB/PGC
RA1/ANY <[] 3 38 [] =—= RBS5
RA2/AN2/VREF-/CVREF ~—[] 4 37 [] == RB4
RA3/AN3/VREFT =[] 5 36 [] =~—» RB3/PGM
RA4/TOCKICIOUT <— [ 6 35 ] =—» RB2
RAS/AN4/SS/C20UT ~—] 7 < u-— RBI
REG/RD/ANS <—[] 8 5 330 <— RBOINT
RE1ANR/ANS =—=[] 9 g 3p<—\Voo
RE2/CS/ANF —=[]10 &  31[]=<— Vss
VOp— 11 & 30 [0 =—= RD7/PSP7
vss — . [j12 Y% 29[ <— RDEPSPE
OSC1/CLK! —[] 13 ¥ 28] =— RDS/PSP5
OSC2/CLKD <[] 14 Sn-_’ 27 B =—» RD4/PSP4 i
RCOT1OSOTICKI -] 15 26 [] «— RC7/RX/DT P
RCA/T10SI/CCP2 - 16 25 [ s RCE/TX/CK L3
RC2/CCP1 -—[] 17 24 [] =—» RC5/SDO £ g N
RC3/SCK/SCL =—[] 18 23 [] =—» RC4/SDI/SDA 3 §E 2% 38
RDO/sto ~—O19 22 [] «—» RD3/PSP3 £%2%%x co
RD1/PSF1 =—[] 20 21 [] «—» RD2/PSP2 2%22‘60'588&0
i rredlEzrenocz
1 44-Pin PLCC IHH IIH
| T T s T T
! COTONT~T ONT O
| RA4/TOCKICIOUT ww ] 7 A
‘ RAS/AN4/SS/C20UT <« [ g 38 ~—
| REO/RD/ANS «—» [ g 370 -
| RE1/WR/ANG ~<— ] 10 3600 «—
‘ RE2/CS/AN7 <011 PIC16F874A 350 =—
! VoD —[] 12 34] -—
! vss —= [] 13 PIC16F877A 337 <
| OSCH/CLKI —= [ 14 320 ~—
i OSC2/CLKO =—1[] 15 30 -~
‘ RCOT10SOM1CK1 - [ 15 30 -
% NC O 17, 29[] <
! DO N T WO
| o~ ~ = NONOENNNNNN
! o 5
| < o Q
| S o83 EERRRRRS:!
| Solpa5eerd
o =t N> JO-NOLOXO
| 23BEgRegsc RR3EEEEASES
! CHTARATOMA = 00Sannn 28X
‘ 00080 a0000 =x58-asnRE
FXEEEXEXXEZ 232800008 K
Qm;mmmmgxg
44-Pin TQFP IIIIIIIIH E g g
Q
HEAAHAHAHAR =
OVCON\-— OO MWW
T OONOONO
RC7/RX/DT x4 33T NC
RD4/PSP4 I 2 32[TI] = RCO/T10SO/TICKI
RD5/PSP5 £ 3 31— OSC2/CLKO
RD6/PSP6 CIT 4 3012 =— OSC1/CLKI
RD7/PSP7 1Tl 5 PIC16F874A ngl'—'J‘— Vss
Vss o6 28T <— VDD __
Voo g7 PIC16F877A 57k« RE2/CS/ANT
RBO/INT cI 8 2610 =—= RE1/WR/ANG
RB1 £Id 9 25T =—= REO/RD/ANS
RB2 I 10 24T < RA5/AN4/SS/C20UT
RB3/PGM e = [ VN N23:D:I<—> RA4/TOCKI/C10UT
i T e e e e NN
- HHHHEBHEEG
| iLELLL
| trretd
! PEIVOOLS D Wi
2ZRPROPS23EY
g@2z02
| CPlcay2
; = <
53
L

RB3/PGM
RB2

RB1
RBO/INT
VDD

Vss
RD7/PSP7
RD6/PSP6
RD5/PSP5
RD4/PSP4
RC7/RX/IDT




PIC16F87XA

FIGURE 1-2: PIC16F874A/877A BLOCK DIAGRAM
13 5 » DataBus 8 PORTA
< _ RAO/ANC
Flash RA1/AN1
Program RA2/AN2/VREF-/CVREF
Memory 8 Level Stack RAM — <4—=[X| RA3/AN3/VREF+
(13-bit) File RA4/TOCKI/C10UT
Registers RAS5/AN4/SS/C20UT
Progﬁam
Bus RAM Addr PORTB
: RBO/INT
| instruction reg l ;S;
H Direct Addr 7 '“A‘fé’gf‘ | RB3/PGM
k RB4
RB5
RB6/PGC
RB7/PGD
8
i PORTC
i RCO/T10SO/T1CKI
i Power-up 8 RC1/T10SI/CCP2
: v Timer RC2/CCP1
- d RC3/SCK/SCL
Instruction Oscillator —
Decode & [K==>1 | Start-up Timer ALU RC4/SDI/SDA
Controi RC5/SDO
P%wer-tt:)n | I RC6/TX/CK
—_ = ose RC7/RX/DT
iming atchdog
|Z<‘Ff\> Generation =1 Timer PORTD
OSC1/CLKI Brown-out RDO/PSPQ
0SC2/CLKO Reset RD1/PSP1
In-Circuit RD2/PSP2
Debugger RD3/PSP3
1
1 Low-Voitage RD4/PSP4
! Programming RD5/PSP5
| RD6/PSP6
RD7/PSP7
PORTE
MCLR VoD, Vss [X] REO/RDIANS
= X re1/WRiANG
Xl Re2/CS/ANT
) ) ! . Parallel
Timer0 Timert Timer2 10-bit AID Slave Port
it it it it

§ { d K Y
Voltage
Data EEPROM CCP1,2 Synehronous USART Comparator Reference

Device Program Flash Data Memory Data EEPROM
PIC16F874A 4K words 192 Bytes 128 Bytes
PIC16F877A 8K words 368 Bytes 256 Bytes

Note 1: Highero

der bits are from the Status register.




7XA

PIC16F8

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION
. PDIP | PLCC | TQFP| QFN | I/O/P Buffer _
Pin Name Pin# | Pin# | Pin# | Pin# | Type Type Description
OSC1/CLKI 13 14 30 32 sT/ICcMOS#| Oscillator crystal or external clock input.

0OscC1 i Oscillator crystal input or external clock source
input. ST buffer when configured in RC mode;
otherwise CMOS.

CLKI | External clock source input. Always associated
with pin function OSC1 (see OSC1/CLKI,
OSC2/CLKO pins).

0OSC2/CLKO 14 15 31 33 — Oscillator crystal or clock output.
0sc2 ‘ (@] Oscillator crystal output.
| Connects to crystal or resonator in Crystal
3 Osciltator mode.

CLKO o] In RC mode, OSC2 pin outputs CLKO, which
has 1/4 the frequency of OSC1 and denotes the
instruction cycle rate.

MCLR/VPP 1 2 18 18 ST Master Clear (input) or programming voltage (output).

MCLR 1 Master Clear (Reset) input. This pin is an active
low Reset to the device.

VPP P Programming voltage input.

PORTA is a bidirectional {/O port.

RAO/ANO 2 3 19 19 TTL

RAO 1/O Digital }/O.

ANO | Analog input 0.
RA1/AN1 3 4 20 20 TTL

RA1 e} Digital I/O.

AN1 | Analog input 1.
RA2/AN2/VREF-/ICVREF| 4 5 21 21 TTL

RA2 110 Digital /0.

AN2 | Analog input 2.

VREF- 1 A/D reference voltage (Low) input.

CVREF (0] Comparator VREF output.

RA3/AN3/VREF+ 5 6 22 22 TTL

RA3 fe} Digitat I/O.

AN3 | Analog input 3.

VREF+ | A/D reference voltage (High) input.

RA4/TOCKI/C10UT 6 7 23 23 ST

RA4 /0 Digital I/O — Open-drain when configured as
output.

TOCKI | TimerQ external clock input.

C10UT (0] Comparator 1 output.

RA5/AN4/SS/C20UT 7 8 24 24 TTL

RAS /10 Digital I/O.

AN4 | Analog input 4.

SS | SPI slave select input.

C20UT (0] Comparator 2 output.

Legend: | =input O = output I/0 = input/output P = power
~—=Notused TTL=TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer {s a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.




PIC16F87XA

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)
. PDIP | PLCC | TQFP| QFN | 1/O/P Buffer o
Pin Name Pin# | Pin# | Pin# | Pin# | Type | Type Description
PORTB is a bidirectional 1/0 port. PORTB can be
software programmed for internal weak pull-up on alt
inputs.
RBO/INT 33 36 8 9 TTLSTM
RBO /0 Digital i/O.
INT | External interrupt.
RB1 34 37 9 10 110 TTL Digital 1/0.
RB2 35 38 10 1 i10 TTL Digital I/O.
RB3/PGM 36 39 11 12 TTL
RB3 11O Digital I/O.
PGM | Low-voltage ICSP programming enable pin.
RB4 : 37 41 14 14 110 TTL Digitat I/O.
RB5 ! 38 42 15 15 110 TTL Digital I/O.
RB6/PGC ‘ 39 43 16 16 TTLST®@
RB6 : fe} Digital I/0.
PGC | In-circuit debugger and ICSP programming clock.
RB7/PGD 40 44 17 17 TTUST®@
RB7 /10 Digitat /0.
PGD 110 In-circuit debugger and [CSP programming data.
Legend: | =input O = output 1/O = input/output P = power

—=Ngtused TTL=TTL input

Note 1: Thisbu
2: This bu
3: Thisbu

ST = Schmitt Trigger input

ffer is a Schmitt Trigger input when configured as the external interrupt.
ffer is a Schmitt Trigger input when used in Serial Programming mode.
ffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
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Touch Screens gﬁé‘%
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NKK’s fransparent touch screens are engineered
to complement the application of choice while
offering superior durability and Hexibility. With
opHions in mulfiple sizes, and choices of input
by finger, gloved finger or stylus, we maintain o
consistent focus on impeccable quality and value
added solufions with the diverse needs of our
customers af the forefront.

Whether an application requires the 5- or 4-wire
technology, the features include metal tails {analog},
contact reliability with a connector, and ANR film,
eliminating many of the typical visual artifacts. The
film surface is non-glare and hard coated for ease of

use and integrily of the surface.
Additional benefits of NKK's 5-wire touch screens
include: F

» Screens highly resistant fo static electricity
and noise pollution

« Drift-tree operation despite any temperature
Huctuation

* Greater fouch point densiy franslating
{o more precision and reduction of false
actuations

+ Quicker response ime

DiSTﬂLCT ARACTERISTICS APPLICATIONS
» Wide Range of Avdilable Sizes * Information Kiosks s Medical Equipmen
» Custom Solutions o Specialty + Industrial Automation * Hand-held Devices
» Digitul and Analog Solutions = Banking, Exchunge * Hospifality and
o Comtrollers Available Management Systems Restaurant
¢ Broadcast * Gaming

* Anii-Newton Ring {ANR] Technology

s« Office Automation
* Design Minimizes Visual Artifacts

* RoHlS Compliant

<1< :
BwlTe i—!e s www.nkk.com



v = 4-Wire Touch Screens

Jire Analog Resistive |

such Screens

Optical

Andlog: 80% standard

t Transmission ‘ Digital: 78% stondard

'Options " | Anti-glare, anfi-Newton ring standard
Electrical

rer Level 1mA @ 5V DC (resistive load)

lation Impedance 10MQ minimum @ 25V DC

arity 3% maximum {analog)

ttering Time

10 milliseconds maximu

m

Mechanical

ch Activation Force

1.4N maximum

ilable Sizes 5.7" ~ 15" standard
Durability
face Hardness 1 2H {JIS K5600)

ected Operational Life

1,000,000 operations minimum

Environmental

erating Temperature Rang

e | ~10°C ~ +60°C (+14°F

~ +140°F)

rage Temperature Range

~20°C ~ +70°C (-4°F ~

+158°F)

otive Humidity

+60°C (+140°F), humidity 90%, 240 hours

BERS & DESCRIPTIONS FOR 4-WIRE

4-Wire Analog Touch Screens

Screen . * Terminal Detail
'Qrt Number Size in Dl.(ey A'-lea VIDe.w"‘g .Area D-Ex’errfql Th’-,alrel 8InPin
lnches imensions imensions imensions ICKNess .049” “ 25mm) PI"Ch
e 4.54" x 3.40" 476 x3.61" 516" x 3.98" Length
ASO0-57A54 | 57 || (115 3mm x 86.4mm) | (121.0mmx91.6mm) | (131.0mmx101.0mm] | 055" | 2.56" (650mm]
S ean. 5.20" x 3.90" 5.43" x 413" 591" x 4.57" (1.4mm) Length
AS00-65A84 1 65 | | 1139 0mmx 99.0mm) | {138.0mm x 105.0mm) | (150.0mm x 116.0mm) 2.56" {65.0mm)
oy 673" x 510" 6.95" x 5.33" 734" % 5.69" Length
"8 SO0
AS00-84A84 | 84 | | 1566110 % 129 6mm) | (176.5mm x 135.4mm) | (186.5mm x 144.4mm) 3.15" (80.0mm)
o 8.32" x 6.24" 8.47" x 6.39" 888" x 675" Length
A500-104454 1 104 | | 511 2mm x 158.4mm) | (215.0mm x 162.4mm) | (225.6mm x 171.4mm) 3.15" (80.0mm]
o 8.35" x 6.28" 8.52" x 6.43" 892 x 721" Length
AS00-104AVA | 1041 1 0100 4 159 4mm) | (216.4mm x 163.4mm) | (226.5mm x 183.0mm) | 083" 3.15" (80.0mm)
0

ASO0-171 AL 12.1 9.72" x 7.30" 10.04" x 7.53" 10.67" x 8.07" {2.1mm) Length
o ’ (246.76mm x 185.32mm) | (255.0mm x 191.32mm) | (271.0mm x 205.0mm) 3.15” {80.0mm)

o 9.69" x7.26" 584" x 7.42" 10.28" x 7.80" Length
ASO0-121454 | 1201 | 046 Omm x 184.5mm) | (250.0mm x 188.5mm) | (261.0mm x 198.0mm} 3.15" (80.0mm)
e 12.05" x 9.06" 12.21" x 9.25" 12.91" x 9.84" Length
ASCO-150A4 | 1500 | 0 230, 1mm) | (310.0mm x 235.0mm) | (328.0mm x 250.0mm) 3.15" (80.0mm)

te: Input methods are fing

er or stylus.

* 4 pin available with 1.0mm or 1.25mm pitch. Contact factory for details.




# Features

speificaliony

Fingkey Hamster™ is a fingerprint recognition device for
those computers that are equipped with compact
fingerprint recognition Sensor. Whose primary function is
for security and convenience. It supports various OS and
USB interfaces so that it is suitable for application of PC-
infra security solutions.

0 NRD v s b s s LT TR
WS DaldBge é&y%xtiha‘iiu{‘ 1

#Precise user authentication through the distinct algorithm.
oCompact and elegant design, which is more convenient to use.
roduct durability that assures a long life..

eExcellent p
wProvides {4
wProvides U
wApplied to

% Specifications

st matching.
SB interface.

various client/server and internet environment as well as computer security

g
BRI

Intert

ace Type

External Interface Spec

Fingerprint Recognition Sensor

Resolution

Size

0S

Operating Temperature

Operating Voltage

Cert

ification

USB

USBI.1

OPPO1
500 [DPI]

27.2(W)x40.4(1L)X73.3(H)(mm)
Windows 98SE /2000 / XP /2003 /Vista

0~40[°C]

DC 5 [V]

MIC, CE, FCC, WHQL



Globaﬁ Standard SDK Support for ISO BioAPI v2.0

2 5/W package

2eNDeSS Professional
- User Management
- Verification DB Management
- Log Management
- Screen Sﬂiver
- Lpg-on |
- System Restriction

- File Encryption
- DB Backup

@ Applications |

aSecurity fo ‘ computer and network

«Computer %recurity

«Company |

se-commerc

eSecurity for banking and financial institutes for user authentication

@Medical infprmation system
«Other fields requiring user authentication

Solution




MAX232, MAX232i
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS04TL ~ FEBRUARY 1989 - REVISED MARCH 2004

® NMeetsorE

xceeds TIAEIA-232-F and ITU

Recommendation V.28

Operates From a Single 5-V Power Supply

With 1.0-uF Charge-Pump Capacitors

*®
L ]
# Two Drive:
®  £30-V inpu
® Low Suppl
® ESD Prote

Operates Up To 120 kbit/s

s and Two Receivers
Lavels

v Current ... 8 mA Typical
ctionn Exceeds JESD 22

-~ 2000-¥ Human-Body Model {A114-A)
® Upgrade With improved ESD {(15-kV HBM)

and 0.1-ufF

Charge-Pump Capacitors is

Available With the MAX202

®  Applicatio

S

-~ TIAEIA-232-F, Battery-Powered Systems,

Termina

Is, Modems, and Computers

description/ordering information

The MAX23D

wvoltage levels
These recei
Each driver
voltage-gens

ers have a typical threshold of 1.3

s a dual driverfrecsiver that inciudes a capacifive voltage generator to supply TIAEIA-23Z-
from a single 5-V supply. Each receiver converts TIAVEIA-Z32-F mputs to 5V TTL/CMOS isvels.
v, a typical hysteresis of 1.5 ¥V, and can accept =30-Y
converts TTL/ACMOS input levels into TIAEIA-232.F levels.
srator functions are available as cells in the Texas Instruments LInASIC™ hibrany.

MAX23Z . ..
MAN2G2E. ..

2, DWW, N, OR NS PACKAGE
D, DW, OR M PACKAGE
{TOP VIEW}

C

noib

IR
| GIND
| T1OUT
] R1IN
] R1OUT
] THN
] T2iM
| R2ZOUT

o ode (3 K -+
i
b

h
[

o

- O
sk a
ey

&

F

npLUts.
The driver, recewer, and

ORDERING INFORMATION

Please

LInASIC is 3 rademark of Texas mstruments.

guitelines are avaliable al waw ll.comisoipackags.

a PACKAGET PARTNUMBER | MARKING
PP (W) Tube of 25 BEAX2I2N BAAXZ3I2N
SOIC 10 Tube of 40 BMAXII2T MAX292
G 10 70°C K Reel of 2500 MAX232DR e
« X Tube of 40 MAX2IDW >
OIC W) Feel of 2000 MAXKZI2OWER MAXZ
S0P (NS Reel of 2000 MAKX2IZMNER PEAXZIZ
PP M Tube of 25 IAAK 232N PIAKZIZIN
oIC @) Tube of 40 BARKIIMD MAX2 T
-4 1o BEYC ’ Resl of 2500 AKX 2I2DR -
Tube of 40 TS BRI WY
SOMC (DWW BABNZ 2!
Reel of 2000 WMAX2IZIDWR
¥ Package drawings, standandt ;muxmg quantities, mermal dala, symboization, and POB design

e awars that an imporant notice concernig availability, smandard warranty, and use in ontical apphoatons of
Texas E;r&‘;:*umems sericonductoy products and disclaimers thereto apoed

o

thie end of this data shest
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MAX232, MAX23:

DUAL EIA-232 DRIVERS/RECEIVER!

SLLS047L - FEBRUARY 1989 ~ REVISED MARCH 200I

absolute maxin{um ratings over operating free-air temperature range (unless otherwise noted)T

Input supply }/oltage range, Ve (see Note 1)
Pt supply voltage range, Vg+

ut supply voltage range, Vg-.
Input voltageTrange, V(. Driver

Positive outp

Negative out

Output voltag

Short-circuit

Package ther

Operating vin
Storage temy

Receiver

erature range, Tgiq

e range, Vo: T1OUT, T20UT

R10OUT, R20UT
duration: T10UT, T20UT
mal impedance, 6, (see Notes 2 and 3): D package

tual junction temperature, T

DW package
N package
NS package

-0.3Vto6"
Vee - 0.3V to 15
~0.3Vto-15)
-0.3Vto Ve + 0.3

................... +30

Vg.—~0.3VioVg, +0.3)
~0.3VtoVpe +0.3)
Unlimite«
73°CHV
57°CHNV
67°C/V
64°C/V

150°(
-65°C to 150°(

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, an

functional operation ©

implied. Exposure to
NOTES: 1.

ambient

3. The pack

recommended ¢

All voltag
2. Maximun

pperating conditions

f the device at these or any other conditions beyond those indicated under “recommended operating conditions” is nc
absolute-maximum-rated conditions for extended periods may affect device reliability.
es are with respect to network GND.

n power dissipation is a function of T j{max), 84, and Ta. The maximum aliowable power dissipation at any allowabl
emperature is Pp = (Ty(max) — Ta)/6 4. Operating at the absolute maximum T of 150°C can affect reliability.

tage thermal impedance is calculated in accordance with JESD 51-7.

MIN NOM MAX | UNIT

vVee Supply voltage 4.5 5 5.5 Vv

ViH High-leve! input voltage (T1IN,T2IN) 2 v

ViL Low-level input voltage (T1IN, T2IN) 0.8 \%

R1IN, R2IN Receiver input voltage +30 \
. . MAX232 0 70

Ta Operating free-air temperature °C
MAX232I -40 85

electrical chara
temperature (un

cteristics over recommended ranges of supply voltage and operating free-ai
less otherwise noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN TYPE WMAX| UNIT
Voo =565V, Al outputs open,
|
CC  Supply current Ta= 25°C 8 10 mA

¥ Al typical values are

NOTE 4: Test conditio

at Voo =5V and Tp = 25°C.
ns are C1-C4=1puFatVoc=5V205V.
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