Radio Frequency Technology

Radio Frequency (RF) in the range of 3 Hz and 30 GHz. RF communications are typically support 1200 to 9600 baud. Recently developed modulation schemes and spread spectrum technologies are achieving up to 19,200 baud.
 RF Application
· Tactical radios HF, VHF, UHF, multi-band 
Man pack, handheld, vehicular mount
and accessories
· Cryptographic modules

· Integrated long-range high frequency communications systems Shipboard and fixed-sites.

2.1 Transmitter Block Diagram




















2.3 Receiver Block Diagram

2.2 Receiver Block diagram

  2.3 Block Diagram Description

RS-232 was created for one purpose, to interface between Data Terminal Equipment (DTE) and Data Communications Equipment (DCE) employing serial binary data interchange. So as stated the DTE is the terminal or computer and the DCE is the modem or other communications device. 
Max 232 is commonly referred as Line driver which is used to convert the RS232 voltage levels into TTL voltage levels and vice-versa. Max 232 has two set of line drivers for transmitting and receiving data. It requires four capacitors ranging from 1 to 22 microfarad. The conversion of analog to digital data is processed by the microcontroller and the processed data is encoded by a 4-bit encoder (HT12E) and the output of encoder is transmitted through the RF transmitter (TLP434A). RF transmitter operates on 433 MHz.  LCD has the ability to display characters, numbers etc. 16x2 LCD is used in this project to display data to user. There are two rows and 16 columns. It is possible to display 16 characters on each of the 2 rows. It has two registers, command register and data register.


At the receiver end the RF signal is received by the RF receiver (RLP434A). The output of RF receiver is given to the data decoder (HT12D). Here the data gets decoded and the output of the decoder is given to the micro controller from where the control signals are given to motor driving circuit which controls the movements of the car i.e., forward, reverse, left and right. Stepper motor is a device that translates electric pulses into mechanical movements .It is used for position control. It uses wave drive 4 step sequences. The micro controller and other devices get power supply from AC to DC adapter through voltage regulator. The adapter output voltage will be 12V DC non regulated. 


The rate of data transfer on serial data communication is stated as bps. Widely used terminology for bps is baud rates. To transfer data to a device located several meters away we go for serial method. To allow data transfer between PC and 8051 system without any errors we make sure that the baud rates of 8051 matches the baud rate of PC’s com port. The baud rates are examined by going to windows terminal program and clicking on the communication setting option. In windows 95 and higher we use HyperTerminal function. HyperTerminal supports baud rates even higher than 19200.Here the transmission bandwidth is 4800.
The buzzer subsystem produces a 2 KHz audible tone when powered. The buzzer will sound when the signal coming into the driver is high. The buzzer is connected between the supply and the input signal. At the transmitter section the RF camera captures the videos where ever the car moves and which is received using RF video receiver and sent to TV tuner cards which functions as video capture cards allowing them to record the video on to a disk.

 
 Keil micro vision2 is used for developing and editing the source code. Up-loader is used to flash the microcontroller via hex file and then it verifies the written hex code to the flash memory.  

RF TRANSMITTER

Introduction

Radio Frequency Technology

Radio Frequency (RF) in the range of 3 Hz and 30 GHz. RF communications are typically support 1200 to 9600 baud. Recently developed modulation schemes and spread spectrum technologies are achieving up to 19,200 baud.
RF technology evolution challenges:

· Higher frequency utilization

· Higher bit rates and thus larger BW’s

· RF is affected by absorption, multi path interference, EMI etc.

· RF is affected by material like steel, wall, window glass etc.

Radio based on frequency convertible platforms. Flexible and scalable modular architecture. Increased integration to fit new standards and frequencies in the same cabinet Co-sitting capabilities with other standards requires high performance transmitters and receivers.

RF Network Configuration:

· System Identification

· Should be unique

· Channel / Frequency

· Should have minimal interference with other systems

· Data Rates.

TLP434A Ultra Small Transmitter Diagram
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Frequency 315, 418 and 433.92 Mhz

Modulation 

: ASK

Operation Voltage 
: 2 - 12 VDC

 Pin Specifications

Pin 1: GND

Pin 2: Data In

Pin 3: Vcc

Pin 4: Antenna (RF output)
RF Transmitter Specifications [image: image2.wmf]
Application Circuit 

Typical Key-chain Transmitter using HT12E-18DIP, a Binary 12 bit Encoder from Holtek Semiconductor Inc.
[image: image3.png]vdd Vddy o
N a0 vad—1 I 4 T
T Do il | (VLT
NI i Code Input AF output
42 S Rose -

S ag TER =
N af ADTT—"—
N A6 ADID—"—  ADB,9,10&11
{47 ADI—"—  Databit or Address bit
[
L[glys ADLS AD-AT7
- HT12E Address bit




RF RECEIVER

Introduction
Radio Frequency Technology:
Radio Frequency (RF) in the range of 3 Hz and 30 GHz. RF communications are typically support 1200 to 9600 baud. Recently developed modulation schemes and spread spectrum technologies are achieving up to 19,200 baud.

RF technology evolution challenges:

· Higher frequency utilization

· Higher bit rates and thus larger BW’s

· RF is affected by absorption, multi path interference, EMI etc.

· RF is affected by material like steel, wall, window glass etc.

Radio based on frequency convertible platforms. Flexible and scalable modular architecture. Increased integration to fit new standards and frequencies in the same cabinet. Co-sitting capabilities with other standards requires high performance transmitters and receivers.

RF Network Configuration:

· System Identification

· Should be unique

· Channel / Frequency

· Should have minimal interference with other systems

· Data Rates

RLP434A SAW Based Receiver Diagram

[image: image4.png]43.42mn





Frequency 315, 418 and 433.92 MHz

Modulation 

: ASK

Supply Voltage 
: 3.3 - 6.0 VDC

Output 

: Digital & Linear

Pin Specifications

Pin 1: Gnd

Pin 2: Digital Data Output

Pin 3: Linear Output /Test

Pin 4: Vcc

Pin 5: Vcc

Pin 6: Gnd

Pin 7: Gnd

Pin 8: Antenna

RF Receiver Specifications
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Application Circuit 
Typical RF Receiver using HT12D-18DIP, a Binary 12 bit Decoder with 8 bit uC HT48RXX from Holtek Semiconductor Inc.
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