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SYNOPSIS

With the liberalization of Indian economy automobile industries
are striving to retain their competitive edge, which is quite clear from
the urgency shown towards meeting the consumers need. A
consumer gives prime importance to safe guard his car against theft
& unnecessary intervention. Hence it becomes the utmost objective
of all automobile industries to incorporate a safety scheme in product

to cater to the needs of his customer.

This project titled "Remote keyless Entry system” helps to solve
the above problem. This system is capable of performing 15 different
functions like windows, door, bonnet & fuel tank lid opening, Ignition
control, wiper operation & burglar alarm, all performed with the touch

of press button switch.

The circuits are designed and a PCB is fabricated comprising of
reqgulated power supply, code hopping encoder, code hopping
decoder, transmitter & receiver. These various modules are properly

integrated to produce the desired result.



This project employs a technique called Keelog technique to
generate multiple codes at random which are transmitted. The
advancements in Electronics has helped a great deal in making this

project efficient.

This system has a number of advantages over the existing
method. This method proves to be economical and reliable
compared to the existing system to safe guard automobiles from
theft. The shortcomings of the existing method like code scanning

and code grabbing are overcome by employing Keeloq Technique.
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INTRODUCTION



CHAPTER -1

INTRODUCTION

' PREVENTION IS BETTER THAN CURE’

As per the saying our project entitled " Remote Keyless Entry
systems for cars” aims at saving cars from thefts which often happen

in our country.

This model comprises of two main parts
1.  Transmitting unit

2.  Receiving unit

Further the fransmitting unit shown in figure 1.1 can be subdivided
into four modules.

a. Power supply unit

b. Input unit

C. Code hopping encoder

d. Transmitter



The first module comprises of a filtering capacitor & a regulator

IC to give a constant DC power supply to the encoder & transmitter.

The second module - the input unit is a combination of four
switches which are used to give different binary input to the encoder

to perform different functions as per the given input code.

Code hopping encoder (HCS 300) constitutes the third module
which produces codes corresponding to the binary output signals.
These codes produced by the encoder changes randomly with every

operation.

The transmitter forms the fourth module which receives the
PWM signals from encoder & transmits it in the form of RF signals at

a frequency of 433 MHZ.

The signals transmitted by the transmitter units are received by

receiver & these signals are decoded to retrieve the original signals.



The receiving unit is shown in Fig. 1.2 made up of four

modules.

a. Power supply unit

b. Receiver

¢. Code hopping decoder
d. Relay and output unit

The first module is the power supply unit which is same as that
of power supply used in encoding unit. it gives a constant dc power

supply to the receiver and code hopping decoder.

The receiver constitutes the second module. It receives the RF
signals which are transmitted at an frequency of 433 MHZ by the

transmitter and produces equivalent PWM signals.

The code hopping decoder forms the third module which
decodes the PWM signals and extract the original binary input

signals.

The fourth module is the relay unit. It actuates the output unit
via motor to open the door and windows etc depending on the signals

it receives from the previous unit.



BASIC BLOCK DIAGRAM OF A REMOTE KEYLESS ENTRY SYSTEM
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CHAPTER -2

EXISTING SECURITY SYSTEM

Remote control via RF or IR is popular for many applications,
including vehicle alarms and automatic garage doors. Conventional
remote control systems are based on unidirectional transmission and
have limited security. More sophisticated devices based on bi-
directional transmission are also available but, because of their high
cost and practical disadvantage, they are not widely used in

commercial remote control devices.

The popular unidirectional transmission system currently used
have two very important security short comings called code scanning
& code grabbing. The codes they transmit are usually fixed and the
number of possible code combination is relatively small. Either of

these short comings can lead to unauthorised access.

2.1 CODE SCANNING :

The limited number of possible combinations available in most

remote control systems makes it possible to transmit all possible



combinations in a relatively short time. A hand held micro processor
based system for this purpose (called a code scanner) can easily be

constructed.

In system using eight Dip switches this scanning process can
typically be accomplished in less than 32 seconds (when trying 8
combination per second). Even in system with 16 bit keys (yielding
roughly 65,000 combinations) only 2.25 hours would be required to
try all possible combinations. It should aiso be noted that the scanner

may gain access in for less than this maximum time.

2.2 CODE GRABBING

A far easier way of gaining unauthorized access to a security
system is freely available. Such a unit is being advertised as a tool for
the legal repossession of vehicles. To understand its operation, it is

useful to know something about remote controls.

A remote control transmitter of the type normally used in vehicle

security systems is nothing but a small radio transmitter that transmits



a code number on a certain frequency. This code number is normally
generated by an integrated circuit encoder The transmit frequency is
normally fixed by legislation within a particular country, enabling
anybody to build a simple receiver that can receive signals from all

such transmitters.

It is a simple matter to build a circuit to record such
transmissions captured by the receiver, such a device is known as a
code or key grabber. A would be vehicle thief would typically lurk in a
parking lot, waiting until a vehicle owner arms his alarm with a remote
control. The key grabber would capture the transmitted code,
enabling the theif to retransmit this code as soon as the owner leaves
the parking lot. Typically this would leave the alarm and immobilizer

disabled & even the central locking unlocked.
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CHAPTER -3

KEELOQ TECHNIQUE

The shortcomings of the existing method viz code scanning &
code grabbing is overcome by employing a technique called Keeloq
techniques. Keelog is an patented product of microchip which is an
rock solid security system. The Keelog technique works on code
hopping technique. The Keelog system uses a seperate 66 bit key
for each transmitter. Such a key is simply a very large random
number unique to that transmitter. Effectively, this arrangement
provides a unique encoding and decoding algorithm for each
transmitter. An outsider who does not know the key, cannot decode
the variable code portion of a transmission and consequently cannot

determine the identity parameters of the originating transmitter.

This uniqueness of each transmitters encoding algorithm
complicates learning. The key cannot be determined from variable
code transmission and no information can be derived from the

transmission without the key.



Keeloq is a proprietary block cipher based on a block length of
32 bits and a key length of 64 bits. The algorithm is characterized by
a very economical hardware implementation, while retaining a level of
security comparable to Data Encryption Standards (DES). This level
of security makes it eminently suitable for code communication

application such as code hopping antitheft or access control devices.

The Keeloq algorithm is designed to make it impossible for a
potential assailant to predict the next code that will be transmitted by
a valid transmitter. Even if the assailant makes a reasonable guess
regarding the way in which transmitted information changes with each
transmission, the algorthim obscures this information sufficiently that
the next code can not be anticipated. In particular even if the
transmitted information (before encoding) differs only in one bit from
the information in the previous transmission, the next transmission

will be totally different.



3.1 CODE HOPPING TECHNIQUE:

In this code hopping technique, a 66 bit random code is
produced and transmitted. There are nearly 7.3 X 10% combinations
produced using this 66 bits. The speciality of this technique is that
the consecutive codes differ by above 50% and they are transmitted

in a random manner.

There are two methods by which the 50% change occurs. They

are

3.1.1 Avalanche Effect (AE):

A block cipher satisfies the AE if changing one bit of the
information causes, on average half of the bits in the transmission to
change. In the KEELOQ algorithm this implies that changing one bit
in the function and / or synchronization information will cause an

average of 16 of the 32 bits in the transmitted code to change.



3.1.2 STRICT AVALANCHE CRITERION (SAC)

The SAC requires that if one bit of the encoded information is
changed, each bit in the output must have a chance of 0.5 of
changing as well. Consequently, the probability of guessing any one
bit correctly is 0.5 and the probability of guessing an entire 32 bit

string correctly is in about 4,300,000,000.

The tests involved using a random 64 bit key and a array
counter (starting at zero) as input to the algorithm. In each case the
output was compared with a reference (SAC) or with the previous
code (AE). In both cases, the results were as expected: For the AE,
the average number of bits changed was 16 {50%), with a standard
deviation of 2.83 (8.8%). For the SAC, each individual bit changed

an average of 50% of the time, with a standard deviation of 8.8%.

3.2 CODE HOPPING ENCODER AND DECODER:

The code hopping encoder and decoder are designed for

secure remote keyless entry systems. This encoder and decoder



utilises the patented KEELOQ code hopping system and high security
learning mechanism. These device makes a perfect solution for
unidirectional remote key less entry system and access control

systems.

The code hopping encodes encrypts a 66 bit code from 4 bit
input. Similarly, the code hopping decodes decrypts the 66 bit code

to 4 bit output.

The encryption Keys, Decryption Keys and code - combinations
are programmable but read protected. The Keys can only be verified
after an automatic erase and programming operation. This protects
against attempts to gain access to keys and manipulate

synchronization value.
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CHAPTER 4

HARDWARE DESCRIPTION

4.1 REGULATED POWER SUPPLY UNIT

The power supply unit consists of filtering capacitors and
regulator IC 7805 to give the regulated power Supply. The input to

the Regulator is given by a 12v dc battery.

The regulator produces a constant 5v dc. The Capacitors Ci &
C, are connected to cancel the inductive effects due to long
distribution leads. The output capacitor is used to improve the

transient response. The diode is used to prevent the back flow

current.

The power supply unit is same for both encoding and decoding

unit and is depictedin fig 4.1 and fig 4.2.



4.2 CODE HOPPING ENCODER (HCS 300)

It is an eight pin IC (fig 4.1) which is used to encode the given
inputs. The first four pins of this chip used as input pins. These input
bits are encrypted using encryption algorithim which is already stored
in EEPROM. The encrypted code of 66 bits will be in the sixth pin as
Pulse Width Modulated signal (PWM). Then these encrypted bits are

transmitted through the transmitter.

The HCS 300, from Microchip Technology Inc., is a code hopping
encoder designed for secure Remote Keyless Entry (RKE) systems.
The HCS 300 utilizes the KEELOQ code hopping technology, which
incorporates high security, a small package outline and low cost, to
make this device a perfect solution of undirectional remote keyless

entry systems and access control systems.

4.3 TRANSMITTER (FT - COM - TX2)
The transmitter (fig 4.1) is used to transmit the output of
encoder. The FT-COM - TX2 is a miniature transmitier module that

generates on-off keyed modulation from an external digital encoder.



The carrier frequency is quartz, Surface - Acoustic - Wave (SAW)
stabilized, output harmonics are suppressed by a SAW filter. The
result is excellent performance in a simple - to - use, surface mount
device with a low external component count. The PWM output from
HC 300 is transmitted in the form of RF signals at frequency of 433

MHZ by this transmitter.

4.4 RECEIVER (FT-COM-RX2)

The Receiver (fig 4.2) is used to receive the transmitted data

from the transmitter at frequency of 433 MHZ.

It is a complete radio frequency receiver module which facilitate
the designers to implement them on Electronic circuit directly. It is
easy to integrate this module with micro controliers, encoders and
decoders. The circuit of this module is designed with latest
technology using SMD components and its size is small and compact

to fit in many applications.



This receiver module is super-regenerative version with TSV
DC power. It's senstivity is - 103 dbm. Power consumption is 2.7 mA.
Frequency is 433.92 MHZ / LRC and Band width is 4 MHZ. This
module is very useful in wireless applications required data rate of

less than 4800 BPS.

The received data is then given to the decoder in the form of a

PWM signal.

4.5 DECODER (HCS512)

The transmitted data is received by the decoder (fig 4.2) and
the matching process takes place. The decoder checks whether the
received data is a valid one. If it is valid, the code is decrypted by the
decrypting algorithm which is already stored in its EEPROM. The

outputs from the four input pins are given to the relay units.

The HCS 512 utilizes the patented KEELOQ code hopping
system and high security learning mechanisms to make this a canned

solution when used with the HCS encoders to implement a



unidirectional remote keyless entry system. The decoder employs
automatic band rate detection which allows it to compensate for wide
variations in transmitter data rate. The decoder contains sophisticated

error checking algorithms to ensure only valid codes are accepted.

4.6 RELAY UNIT

A static relay is used in this circuit to activate the relevant
motors to perform the desired application. According to the 'American
standards Association’ a stable relay is defined as one in which there
is no armature or moving elements. Most of the relays used are

electro magnetic relays.

The output of the decoder is used to energise the exciting will of
the relay. This is turn activates the corresponding circuits 1o perform

the desired functions.



4.6.1 ADVANTAGES OF STATIC RELAYS

i) The moving parts and the contacts are highly reduced
i)  Occupy less space
i)  Robust and quite reliable

iv)  High speed of operation

4.6.2 PARTS OF A RELAY

The relays consist of the following parts.
i) Pole
i)  Normally Opened pin (NO)

i) Normally Closed pin (NC)

4.6.3. Representation of a Relay

The details of various IC's are furnished in the appendix
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CHAPTER 5

CODE HOPPING ENCODER & DECODER

The heart of this project is the Keeloq Code Hopping Encoder &

Decoder. Hence these two chips are dealt in detail in this chapter.

5.4 CODE HOPPING ENCODER:

The internal block diagram of the code hopping encoder (HCS

300) is as shown in fig. 5.1. The various parts of encoder are.

EEPROM
32 bit shift register
Encryptor.

Oscillator

v ¥ VY Y V¥V

Input port

Controller

Y Vv

Reset Circuit

Y

LED Driver

> Power Latching and Switching



»  EEPROM

The Code hopping encoder contains 192 bits (12 X 16 bit
words) of EEPROM. This EEPROM array is used to store encryption
key information, synchronisation value etc. Further description of the

memory array is given in the following sections.

Word Mnemonic Description
Address

0 Key -0 64 bit encryption key (word 0)
1 Key —1 64 bit encryption key (word 1)
2 Key — 2 64 bit encryption key (word 2)
3 Key -3 64 bit encryption key (word 3)
4 SYNC 16 bit Synchronization value
5 Reserved Set to 0000H
6 Ser—0 Device Serial Number (Word 0)
7 Ser—1 Device Serial Number {word 0)
8 Seed -0 Seed Value (word 0)
9 Seed -1 Seed Value (word 1)
10 EN — Key 16 — bit Envelope Key
11 Config Config word




. Key- O — Key_3 (64 — Bit encryption Key)

The 64 bit encryption key is used by the transmitter {o create
the encrypted message transmitted to the receiver. This key is
created by the programme at the time of production using a key
generation algorithm, using are the serial number and manufacture

code.

. SYNC (Synchronization Counter):

This is the 16 — bit Synchronization value that is used to create
the hopping code for transmission. This value will be changed after

every transmission.

. SER 0, SER 1(Encoded serial number)

SER 0, SER 1 are the lower and upper words of the device
serial number respectively. Although there are 32 bits allocated for
Serial number only the lower order 28 bits are transmitted. It is

unique for every transmitter.



o SEED 0, SEED 1 (Seed word)

This is the two word seed code that will be transmitted when all
four buttons are pressed at the same time. This allows the system
designer to implement the secure learn feature (or) use this fixed
code word as part of a different key generation/ tracking process or

purely as a fixed code transmission.

. EN_KEY (Envelope Encryption Key)

Envelope encryption is a selectable option that encrypts the
portion of the Transmission that contains the transmitter serial
number. Selecting this option is done by setting the appropriate bit in

the configuration word.

. Configuration Word:

The Configuration word is a 16 bit word Stored in EEPROM
array that is used by the device to store information used during the

encryption process, as well as the status of option configurations



» 32 bit Shift Register:

The 32 bit shift register stores the 32 bit of encrypted data

consisting of 4 bit of button status, 2 overflow bits, 10 discrimination

bits and 16 bits of Synchronization value.

> Encrypter:

The function of this encrypter block in the block diagram is

production of 32 bit encrypted data from 4 button input bits.

> Oscillator :

It consists of an internally buiit oscillator (RC or LC network)

which is used to provide clock pulses.

> Input port:

input port consists of input lines S, S,,82 & S3. Through this

port the function to the performed is given in the form of binary input.



It is connected to the controller & power latching & switching block of

encoder.

> Controller, Reset, LED driver, Power Latching

it Controls the activities of every other blocks.

The LED driver block helps to indicate whether the
transmission process is taking place.

A reset circuit is provided to reset the encoder after every
function is performed.

Power Latching & Switching Circuit serves as an interface

between input signal to the controller.

5.1.1 Code word Organisation of the Transmitted Data :

The HCS 300 transmits a 66 — bit code when a button is
pressed. The 66-bit word is constructed from a fixed code portion
and encrypted Code portion.

The encryption data is generated from four button bits, two over
flow counter bits the discrimination bits and the 16 bit Synchronization

Value.



The fixed code data is made up from two status bits, four button
bits, and the 28 bit serial number. The four button bits and the 28 bit
serial number may be encrypted with the Envelope key if the
envelope encryption is enabled by the user. The code word

organisation is depicted in Fig 5.3.

5.1.2 PROGRAMMING OF CODE HOPPING ENCODER (HCS 300)

When using the code hopping encoder, the user will have to
program some parameters into the device including the serial number
and the secret key before it can be used . The programming cycle
allows the user to input all 192 bits in serial data stream, which are
then stored internally in EEPROM. Programming will be initiated by
forcing the PWM line high, after S; line has been held high for the
appropriate length of time. After the program mode is entered, a
delay must be provided to the a device for the automatic bulk write
cycle to complete. The device can then be programmed by clocking
in 16 bits at a time, using Ssas the clock — line and PWM as data line.
After each 16 bit word is loaded a programming delay is required for
the internal program cycle to complete. This delay can take upto

Two. At the end of programming cycle, the device can be verified by



reading back the EEPROM. Reading is done by clocking the S;line

and reading the data bits on PWM.

The serial number for each transmitter is programmed by the
manufacturer at the time of production. The generation of encryption
is done by the key generation algorithm as shown in fig.5.2. Typically
inputs to the key generation algorithm are the serial number of the
transmitter & a 64 bit manufacturer code. The manufacturer code is
choosen by the manufacturer & must be carefully controlled. The 16
bit synchronisation value is the basis for the transmitted code
changing for each fransmission & is updated each time a button is
pressed. Because of the complexity of the code hopping encryption
algorithm, a change in one bit of Synchronization value will result in a

large change in a actual transmitted code.

Once the encoder detects that the button has been pressed,
the encoder reads the button & then updates the synchronisation
counter. The synchronisation value is then combined with the
encryption key in the encryption algorithm & the o/p is 32 bits of

encrypted information. These data will change with every button



pressed, hence, it is referred to a hopping portion of code word. The
32 bit code word is combined with the button information & the serial

number to form the code word transmitted.

5.2 CODE HOPPING DECODER (HCS 512)

The internal block diagram of the code hopping decoder is
shown in fig: 5.4.
The block diagram consist of :
EEPROM
67 — bit Reception Register
Decrypter
Oscillator
Qutput Port

Controller

v VvV VY V¥V ¥V ¥V V¥V

Control Signals Port

» EEPROM

Same as encoder.



>  67-BIT RECEPTION REGISTER

The received RF signal is given to this Reception register. The

output of this Register is given to the controller.

»  CONTROLLER:

From the controller the signal is given to Decrypter & to the
control signal port. After decryption, decrypted data is given to
controller. The Controller also Connected to the EEPROM. The
matching (checking) of synchroniztion counter, serial number &

manufacturer’s code takes place in the controiter.

>  DECRYPTER:

The encrypted data which is received as RF signal is given to
the decrypter via Controller. In decrypter, the encrypted data is
decoded. From that the serial number, Synchronization counter of
the manufacturer's code are obtained. These values are given to the
controller for checking (validation). The validation is done by
comparing the values which is decoded with the values which is

stored in EEPROM.



»  OSCILLATOR

It consists of an internally built oscillator which is used to

provide clock pulse.

»  OUTPUT PORT

It consists of four output lines, through which the output signals

are sent.’

»  CONTROL SIGNALS PORT

The signals associated with this port are DATA, CLK, m
SEL, MCLR, SLEEP. The DATA & CLK Pins are used during the
programming of manufacturer’s code. LRNIN signal is used to initiate
the learning process. The signal is activate by pressingIN
button. The SLEEP mode is activated by setting the SLEEP bit in
Configuration byte. When sleep mode is enabled the clock stops
and thereby the current consumption is reduced. MCLR is the master

clear input.



5.2.1 PROGRAMMING OF CODE HOPPING DECODER (HCS 512)

The manufacturer's code must be programmed into EEPROM
memory through the synchronous programming interface using the
DATA & CLK lines. Provision must be made for connections to these

plus if the decoder is going to be programmed in circuit.

Programming mode is activated if the CLK is low for at least
1ms & then goes high within 64 ms after power up stays high for
jonger then 8 ms but not longer than 128ms. After entering
programming mode, the 64 bit manufacturer's code 8- bit
configuration byte & 8- bit configuration byte, & 8 bit check sum is
sent to the device using the synchronous interface. After receiving
the 80 — bit message the checksum is verified and the information is
written to EEPROM. If the programming operation was successful,

the HCS512 will respond with an acknowledge pulse.

After programming the manufacturers Code, the HCS512
decoder will automatically activate an Erase all function, removing all

transmitters from the system.

The operation of the decoder is depicted in Fig 5.5.
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Fig 5.1 Internal block diagram of code Hopping Encoder
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ZEPROM ARRAY

Transmitter senal
number or seed

P Serial number

Encoder key

Sync Counter

Manufacturer's
code

Encoder key

EEPROM ARRAY

Encoder key

¥

Key Generation
Algorithim

TRANSMITTED CODYE:

KEEYLOQ

Encryption
Algorithm

32 bits of Sena! number
Encrypted data

Button press
information

|

Sync counter ﬁﬁ

senal number

FIG 5.2 BASIC OPERATION OF TRANSMITTER



v low and Button | 28 bit serial number | Button QOverflow Discrimina | 16 bit
repeat status status | bits 2 bits | - tion bits | sync value
status 10bit
2 bits of Serial no and Button 32 bits Of Encrypt(-:;d
status + status (32 bits) Data

Fig 5.3 Code word Organisation

Transmission direction



RFin

67. Bit Reception Register

Decrypter

4

PUIT

_.__9.
y
CONTROL
EEPROM
OSCIN
> OSCILLATOR
Output Control

llillL

S, S, Vlow LRNOUT

DECODER HCS 512

Fig 5.4 INTERNAL BLOCK DIAGRAM OF CODE HOPPING

DATA
CLK
LRNIN

SEL

MCLR

SLEEP



> Check for

match
KEELOQ Decrypted
%cryg:on synchronization
gorithm
Encoder key counter

Sync counter
senal number  |g——|  Checkfor
match
Manufacturer's
code
Button press Serial number 32-Bits of
information Encrypted Data

Received Information

Fig 5.5 Basic Operation of Decoder



TESTING PROCEDURE



CHAPTER -6

TESTING PROCEDURE

It is important to test the components before they are

assembled in the circuit for their satisfactory operation.

6.1 TESTING OF TRANSMITTER AND RECEIVER

A series of pulses at a particular frequency generated by a
function generator is given as input to the fifth pin of FT-COM-TXZ2.
This signal is being transmitted by connecting a wire as antenna to
the first pin. These transmitted signals are received by the receiver
(FTCOM-RX2). A digital storage oscilloscope is connected to the
second pin of (FTCOM-RX2) and the output waveforms are noted.

These output waveforms are compared with the input waveforms.

6.2 TESTING OF ENCODER AND DECODER

The LRNIN switch is first pressed and the LRNOUT LED glows.

Anyone of the switches (S to Ss) is pressed and the LRNOUT LED is



turned off, indicating the reception of a valid code. The same switch
(Sy to S3) is activated a second time until the LRNOUT LED toggles
for 4 seconds. The corresponding to the switch pressed LED will
glow at the output side of the decoder. The transmitter is now

learned into the decoder.
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CHAPTER 7

CONCLUSION

A “REMOTE KEYLESS ENTRY SYSTEM” has been designed
and fabricated. The discrete model of this system was tested in

laboratory environment and their performance was obhserved.

This project is advantageous compared to the existing method.
The foremost advantage is the use of KEELOQ code hopping

technique.

FURTHER DEVELOPMENT:

The number of functions that this system can perform can be
increased by incorporating a microprocessor or a micro-controller.
Depending on the willingness of the user the number of functions like
opening of the fuel tank lid, ignition control, bonnet opening, etc. are

included.

A password can also be set by programming the micro-

controller so that unauthorised persons cannot use the remote.
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WIRELESS TRANSMITTER MODULE
FT-COM-TX2 - 433.92MHZ

O

L 34356])
PIN DETAILS
PIN 1 RF OUT
PIN 2 Veo
. PIN 3 GND
PIN 4 GND
PINS DATAIN
PIN G GND

DIMENSION:-

Dimension of Transmitter Modute FT-COM-TXZ2:- 26mm*27mm

FEATURES:

¢+ Complete RF solution

+ No external components reguired (except antenna).
Easy integration and no production tuning

+ High performance SAW based architecture

150 feet range (for 102 dBm receiver sensitivity with 4 wave with antenna)

4800 bps max. data rate

+ Direct interface
Logic level IfO, interface directly to microprocessors
encoder/decoder and rolling code chips.

¢+ Ultra low power consumption

Low voltage capacity and minimal power consumption are
ideally suited for battery operated devices.

APPLICATIONS :

Wireless Remote control systems.
Keyless entry for cars and automobiles.
Home security systems,

Wireless Gate and Garage door openers,
Lighting control.

Personal Assistance / Paging Devices.
Remote status / position sensing.
Access Control Systems (RFID).
Wireless serial data transmission.



