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1. Objective of the project


The objective of this project is to design a robot controlled with a PC, interfaced with sensors to measure the temperature and detect an obstacle in robot’s path.

The project intends to control the robot based on the PC and RF technology. The project uses the Embedded System ultrasonic technology to design this application. The main objective of this project is to read the input from the PC and accordingly control the robot using wireless RF technology.

This project is a device that collects data from the PC, codes the data into a format that can be understood by the controlling section. This system also collects information from the master device and implements commands that are directed by the master.


The objective of the project is to develop a microcontroller based control system. It consists of ultrasonic sensor, microcontroller, robotic arrangement, RF transmitter and RF receiver, RF encoder and decoder.

1.1 BACKGROUND OF THE PROJECT

The software application and the hardware implementation help the microcontroller read the input data from the PC and transmit this data through RF transmitter. The microcontroller at the receiver side allows the RF receiver to receive the transmitted data and control the robot as per the received input. The system is totally designed using embedded systems. 


The Controlling unit has an application program to allow the microcontroller read the data from the PC and control the robot. The performance of the design is maintained by controlling unit.

2. Block diagram of PC CONTROLLED TEMPERATURE AND OBSTACLE SENSING ROBOT
CONTROL UNIT:
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CIRCUIT DIAGRAM FOR CONTROL UNIT:
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ROBOT UNIT:
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CIRCUIT DIAGRAM FOR ROBOT UNIT:
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ANALOG TO DIGITAL CONVERTER INTERFACING WITH MICROCONTROLLER AND 

TEMPERATURE SENSOR(LM35) ROBOT UNIT:
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3. OVERVIEW OF THE TECHNOLOGIES USED
3.1 EMBEDDED SYSTEMS:

An embedded system can be defined as a computing device that does a specific focused job. Appliances such as the air-conditioner, VCD player, DVD player, printer, fax machine, mobile phone etc. are examples of embedded systems. Each of these appliances will have a processor and special hardware to meet the specific requirement of the application along with the embedded software that is executed by the processor for meeting that specific requirement. 


The embedded software is also called “firm ware”. The desktop/laptop computer is a general purpose computer. You can use it for a variety of applications such as playing games, word processing, accounting, software development and so on. 

In contrast, the software in the embedded systems is always fixed listed below:

Embedded systems do a very specific task, they cannot be programmed to do different things. Embedded systems have very limited resources, particularly the memory. Generally, they do not have secondary storage devices such as the CDROM or the floppy disk. Embedded systems have to work against some deadlines. A specific job has to be completed within a specific time. In some embedded systems, called real-time systems, the deadlines are stringent. Missing a deadline may cause a catastrophe-loss of life or damage to property. Embedded systems are constrained for power. As many embedded systems operate through a battery, the power consumption has to be very low.

· Some embedded systems have to operate in extreme environmental conditions such as very high temperatures and humidity.

Following are the advantages of Embedded Systems:

1. They are designed to do a specific task and have real time performance constraints which must be met. 

2. They allow the system hardware to be simplified so costs are reduced.

3. They are usually in the form of small computerized parts in larger devices which serve a general purpose. 

4. The program instructions for embedded systems run with limited computer hardware resources, little memory and small or even non-existent keyboard or screen. 

3.2 RF TECHNOLOGY:

RF refers to radio frequency, the mode of communication for wireless technologies of all kinds, including cordless phones, radar, ham radio, GPS and radio and television broadcasts. RF technology is so much a part of our lives we scarcely notice it for its ubiquity. From baby monitors to cell phones, Bluetooth to remote control toys, RF waves are all around us. RF waves are electromagnetic waves which propagate at the speed of light, or 186,000 miles per second (300,000 km/s). The frequencies of RF waves, however, are slower than those of visible light, making RF waves invisible to the human eye.


The frequency of a wave is determined by its oscillations or cycles per second. One cycle is one hertz (Hz), 1,000 cycles is 1 kilohertz (KHz). A station on the AM dial at 980, for example, broadcasts using a signal that oscillates 980,000 times per second or has a frequency of 980 KHz. A station a little further down the dial at 710 broadcasts using a signal that oscillates 710,000 times a second, or has a frequency of 710 KHz. With a slice of the RF pie licensed to each broadcaster, the RF range can be neatly divided and utilized by multiple parties.


Every device in the United States that uses RF waves must conform to the Federal Communications Commission's (FCC) regulations. A baby monitor, for example, must operate using the designated frequency of 49MHz. Cordless phones and other devices have their own designated frequencies.


The FCC shares responsibility for RF assignment with the National Telecommunications and Information Administration (NTIA), which is responsible for regulating federal uses of the RF spectrum. At present, according to the FCC, frequencies from 9 KHz — 275 GHz have been allocated, with the highest bands reserved for satellite and radio astronomy. The sample chart below lists some of the major categories with approximate RF ranges. In actuality, there are no gaps between categories, as hundreds of other uses are also assigned, from garage door openers and alarm systems to amateur radio and emergency broadcasting.
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The RF table is divided and labeled according to frequency, with extremely low frequency (ELF) occupying one end at just 3-30 Hz, and extremely high frequency (EHF) at the other, representing 30-300 GHz. The RF bands most of us are familiar with are VHF (very high frequency), used by radio and television stations 2-13, and UHF (ultra high frequency), used by other television stations, mobile phones and two-way radios. Microwave ovens even use RF waves to cook food, but these waves are in the super high frequency band or SHF. Following the electromagnetic spectrum into even higher frequencies, one finds infrared waves, and finally visible light.

4. HARDWARE IMPLEMENTATION OF THE PROJECT

This chapter briefly explains about the Hardware Implementation of the project. It discusses the design and working of the design with the help of block diagram and circuit diagram and explanation of circuit diagram in detail. It explains the features, timer programming, serial communication, interrupts of AT89S52 microcontroller. It also explains the various modules used in this project.

4.1 PROJECT DESIGN 
The implementation of the project design can be divided in two parts.

· Hardware implementation

· Firmware implementation


Hardware implementation deals in drawing the schematic on the plane paper according to the application, testing the schematic design over the breadboard using the various IC’s to find if the design meets the objective, carrying out the PCB layout of the schematic tested on breadboard, finally preparing the board and testing the designed hardware.


The firmware part deals in programming the microcontroller so that it can control the operation of the IC’s used in the implementation. In the present work, we have used the Orcad design software for PCB circuit design, the Keil µv3 software development tool to write and compile the source code, which has been written in the C language. The Proload programmer has been used to write this compile code into the microcontroller. The firmware implementation is explained in the next chapter.


The project design and principle are explained in this chapter using the block diagram and circuit diagram. The block diagram discusses about the required components of the design and working condition is explained using circuit diagram and system wiring diagram.

4.1.1 BLOCK DIAGRAM OF THE PROJECT AND ITS DESCRIPTION

The block diagram of the design is as shown in Figure below. The control unit consists of microcontroller, PC, RF encoder and decoder, RF transmitter and receiver. The robot section contains the microcontroller, RF receiver and transmitter,  ultra sonic sensor, temperature sensor, RF decoder and encoder and the robotic arrangement. The brief description of each unit is explained as follows.
Block diagram:

CONTROL UNIT:
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ROBOT UNIT:
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4.2 POWER SUPPLY:


The input to the circuit is applied from the regulated power supply. The a.c. input i.e., 230V from the mains supply is step down by the transformer to 9V and is fed to a rectifier. The output obtained from the rectifier is a pulsating d.c voltage. So in order to get a pure d.c voltage, the output voltage from the rectifier is fed to a filter to remove any a.c components present even after rectification. Now, this voltage is given to a voltage regulator to obtain a pure constant dc voltage.

[image: image9.png]%

G b=

g =

o]

To AC line

Trans-
former

Rectifier Filter Regulator | Vour |Load

o

Components of a regulated power supply





TRANSFORMER:
Usually, DC voltages are required to operate various electronic equipment and these voltages are 5V, 9V or 12V. But these voltages cannot be obtained directly. Thus the a.c input available at the mains supply i.e., 230V is to be brought down to the required voltage level. This is done by a transformer. Thus, a step down transformer is employed to decrease the voltage to a required level.

RECTIFIER:
The output from the transformer is fed to the rectifier. It converts A.C. into pulsating D.C. The rectifier may be a half wave or a full wave rectifier. In this project, a bridge rectifier is used because of its merits like good stability and full wave rectification.

FILTER:
Capacitive filter is used in this project. It removes the ripples from the output of rectifier and smoothens the D.C. Output received from this filter is constant until the mains voltage and load is maintained constant. However, if either of the two is varied, D.C. voltage received at this point changes. Therefore a regulator is applied at the output stage.

VOLTAGE REGULATOR:

As the name itself implies, it regulates the input applied to it. A voltage regulator is an electrical regulator designed to automatically maintain a constant voltage level. In this project, power supply of 5V and 12V are required. In order to obtain these voltage levels, 7805 and 7812 voltage regulators are to be used. The first number 78 represents positive supply and the numbers 05, 12 represent the required output voltage levels.

4.3 MICROCONTROLLER:

Microprocessors and microcontrollers are widely used in embedded systems products. Microcontroller is a programmable device. A microcontroller has a CPU in addition to a fixed amount of RAM, ROM, I/O ports and a timer embedded all on a single chip. The fixed amount of on-chip ROM, RAM and number of I/O ports in microcontrollers makes them ideal for many applications in which cost and space are critical.


The Intel 8051 is Harvard architecture, single chip microcontroller (µC) which was developed by Intel in 1980 for use in embedded systems. It was popular in the 1980s and early 1990s, but today it has largely been superseded by a vast range of enhanced devices with 8051-compatible processor cores that are manufactured by more than 20 independent manufacturers including Atmel, Infineon Technologies and Maxim Integrated Products.


8051 is an 8-bit processor, meaning that the CPU can work on only 8 bits of data at a time. Data larger than 8 bits has to be broken into 8-bit pieces to be processed by the CPU. 8051 is available in different memory types such as UV-EPROM, Flash and NV-RAM.

FEATURES OF AT89S52:
· 8K Bytes of Re-programmable Flash Memory.

· RAM is 256 bytes.

· 4.0V to 5.5V Operating Range.

· Fully Static Operation: 0 Hz to 33 MHz’s

· Three-level Program Memory Lock.

· 256 x 8-bit Internal RAM.

· 32 Programmable I/O Lines.

· Three 16-bit Timer/Counters.

· Eight Interrupt Sources.

· Full Duplex UART Serial Channel.

· 12.Low-power Idle and Power-down Modes.

· Interrupt recovery from power down mode.

· Watchdog timer.

· Dual data pointer.

· Power-off flag.

· Fast programming time.

· Flexible ISP programming (byte and page mode).

DESCRIPTION:

The AT89s52 is a low-voltage, high-performance CMOS 8-bit microcomputer with 8K bytes of Flash programmable memory. The device is manufactured using Atmel’s high density nonvolatile memory technology and is compatible with the industry-standard MCS-51 instruction set. The on chip flash allows the program memory to be reprogrammed in system or by a conventional non volatile memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89s52 is a powerful microcomputer, which provides a highly flexible and cost-effective solution to many embedded control applications.


In addition, the AT89s52 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt system to continue functioning. The power-down mode saves the RAM contents but freezes the oscillator disabling all other chip functions until the next hardware reset.
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PIN DESCRIPTION:
Vcc    Pin 40 provides supply voltage to the chip. The voltage source is +5V.
GND   Pin 20 is the ground.
Port 0:

Port 0 is an 8-bit open drain bidirectional I/O port. As an output port, each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high impedance inputs. Port 0 can also be configured to be the multiplexed low-order address/data bus during accesses to external program and data memory. In this mode, P0 has internal pull-ups. Port 0 also receives the code bytes during Flash programming and outputs the code bytes during Program verification. External pull-ups are required during program verification.

Port 1:

Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. In addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as shown in the following table. Port 1 also receives the low-order address bytes during Flash programming and verification.
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Port 2:

Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups.


Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memory that uses 16-bit addresses (MOVX @ DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During accesses to external data memory that uses 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register. The port also receives the high-order address bits and some control signals during Flash programming and verification.

Port 3:

Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pull-ups. Port 3 receives some control signals for Flash programming and verification. Port 3 also serves the functions of various special features of the AT89S52, as shown in the following table.
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RST (Reset input): 

A high on this pin for two machine cycles while the oscillator is running resets the device. This pin drives high for 98 oscillator periods after the Watchdog times out. The DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the default state of bit DISRTO, the RESET HIGH out feature is enabled.

ALE/PROG (Address Latch Enable) is an output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming.


In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access to external data memory. If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is active only during a MOVX or 

MOVC instruction. Otherwise, the pin is weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution mode.

PSEN (Program Store Enable) is the read strobe to external program memory. When the AT89S52 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.

EA/VPP (External Access Enable) EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA should be strapped to VCC for internal program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming.

XTAL1: Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

XTAL2: Output from the inverting oscillator amplifier.
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XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier that can be configured for use as an on-chip oscillator. Either a quartz crystal or ceramic resonator may be used. To drive the device from an external clock source, XTAL2 should be left unconnected while XTAL1 is driven. There are no requirements on the duty cycle of the external clock signal, since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low time specifications must be observed.

Special Function Registers:

A map of the on-chip memory area called the Special Function Register (SFR) space is shown in the following table. It should be noted that not all of the addresses are occupied and unoccupied addresses may not be implemented on the chip. Read accesses to these addresses will in general return random data, and write accesses will have an indeterminate effect.

User software should not write 1s to these unlisted locations, since they may be used in future products to invoke new features. In that case, the reset or inactive values of the new bits will always be 0.

Timer 2 Registers: 


Control and status bits are contained in registers T2CON and T2MOD for Timer 2. The register pair (RCAP2H, RCAP2L) is the Capture/Reload register for Timer 2 in 16-bit capture mode or 16-bit auto-reload mode.

Interrupt Registers: 


The individual interrupt enable bits are in the IE register. Two priorities can be set for each of the six interrupt sources in the IP register.
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Dual Data Pointer Registers: 


To facilitate accessing both internal and external data memory, two banks of 16-bit Data Pointer Registers are provided: DP0 at SFR address locations 82H-83H and DP1 at 84H and 85H. Bit DPS = 0 in SFR AUXR1 selects DP0 and DPS = 1 selects DP1. The user should ALWAYS initialize the DPS bit to the appropriate value before accessing the respective Data Pointer Register.

Power off Flag: 


The Power off Flag (POF) is located at bit 4 (PCON.4) in the PCON SFR. POF is set to “1” during power up. It can be set and rest under software control and is not affected by reset.
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Memory Organization:

MCS-51 devices have a separate address space for Program and Data Memory. Up to 64K bytes each of external Program and Data Memory can be addressed.

Program Memory:

If the EA pin is connected to GND, all program fetches are directed to external memory. On the AT89S52, if EA is connected to VCC, program fetches to addresses 0000H through 1FFFH are directed to internal memory and fetches to addresses 2000H through FFFFH are to external memory.

Data Memory:



The AT89S52 implements 256 bytes of on-chip RAM. The upper 128 bytes occupy a parallel address space to the Special Function Registers. This means that the upper 128 bytes have the same addresses as the SFR space but are physically separate from SFR space. 


When an instruction accesses an internal location above address 7FH, the address mode used in the instruction specifies whether the CPU accesses the upper 128 bytes of RAM or the SFR space. Instructions which use direct addressing access the SFR space.


For example, the following direct addressing instruction accesses the SFR at location 0A0H (which is P2).




  MOV 0A0H, #data


The instructions that use indirect addressing access the upper 128 bytes of RAM. For example, the following indirect addressing instruction, where R0 contains 0A0H, accesses the data byte at address 0A0H, rather than P2 (whose address is 0A0H).

   


 MOV @R0, #data

It should be noted that stack operations are examples of indirect addressing, so the upper 128 bytes of data RAM are available as stack space.

Watchdog Timer (One-time Enabled with Reset-out):

The WDT is intended as a recovery method in situations where the CPU may be subjected to software upsets. The WDT consists of a 14-bit counter and the Watchdog Timer Reset (WDTRST) SFR. The WDT is defaulted to disable from exiting reset. To enable the WDT, a user must write 01EH and 0E1H in sequence to the WDTRST register (SFR location 0A6H). 


When the WDT is enabled, it will increment every machine cycle while the oscillator is running. The WDT timeout period is dependent on the external clock frequency. There is no way to disable the WDT except through reset (either hardware reset or WDT overflow reset). When WDT overflows, it will drive an output RESET HIGH pulse at the RST pin.

Using the WDT:

To enable the WDT, a user must write 01EH and 0E1H in sequence to the WDTRST register (SFR location 0A6H). When the WDT is enabled, the user needs to service it regularly by writing 01EH and 0E1H to WDTRST to avoid a WDT overflow. The 14-bit counter overflows when it reaches 16383 (3FFFH) and this will reset the device. When the WDT is enabled, it will increment every machine cycle while the oscillator is running. This means the user must reset the WDT at least for every 16383 machine cycles. 


To reset the WDT, the user must write 01EH and 0E1H to WDTRST. WDTRST is a write-only register. The WDT counter cannot be read or written. When WDT overflows, it will generate an output RESET pulse at the RST pin. The RESET pulse duration is 98xTOSC, where TOSC = 1/FOSC. To make the best use of the WDT, it should be serviced in those sections of code that will periodically be executed within the time required to prevent a WDT reset. 

WDT during Power-down and Idle:

In Power down mode the oscillator stops, which means the WDT also stops. Thus the user does not need to service the WDT in Power down mode. 

There are two methods of exiting Power down mode: 

By a hardware reset or 

By a level-activated external interrupt which is enabled prior to entering Power down mode. 


When Power-down is exited with hardware reset, servicing the WDT should occur as it normally does whenever the AT89S52 is reset. Exiting Power down with an interrupt is significantly different. 


The interrupt is held low long enough for the oscillator to stabilize. When the interrupt is brought high, the interrupt is serviced. To prevent the WDT from resetting the device while the interrupt pin is held low, the WDT is not started until the interrupt is pulled high. It is suggested that the WDT be reset during the interrupt service for the interrupt used to exit Power down mode.


To ensure that the WDT does not overflow within a few states of exiting Power down, it is best to reset the WDT just before entering Power down mode.


Before going into the IDLE mode, the WDIDLE bit in SFR AUXR is used to determine whether the WDT continues to count if enabled. The WDT keeps counting during IDLE (WDIDLE bit = 0) as the default state. To prevent the WDT from resetting the AT89S52 while in IDLE mode, the user should always set up a timer that will periodically exit IDLE, service the WDT and reenter IDLE mode. With WDIDLE bit enabled, the WDT will stop to count in IDLE mode and resumes the count upon exit from IDLE.

UART:

The Atmel 8051 Microcontrollers implement three general purpose, 16-bit timers/ counters. They are identified as Timer 0, Timer 1 and Timer 2 and can be independently configured to operate in a variety of modes as a timer or as an event counter. When operating as a timer, the timer/counter runs for a programmed length of time and then issues an interrupt request. When operating as a counter, the timer/counter counts negative transitions on an external pin. After a preset number of counts, the counter issues an interrupt request. The various operating modes of each timer/counter are described in the following sections.


A basic operation consists of timer registers THx and TLx (x= 0, 1) connected in cascade to form a 16-bit timer. Setting the run control bit (TRx) in TCON register turns the timer on by allowing the selected input to increment TLx. When TLx overflows it increments THx; when THx overflows it sets the timer overflow flag (TFx) in TCON register. Setting the TRx does not clear the THx and TLx timer registers. Timer registers can be accessed to obtain the current count or to enter preset values. They can be read at any time but TRx bit must be cleared to preset their values, otherwise the behavior of the timer/counter is unpredictable.


The C/T control bit (in TCON register) selects timer operation or counter operation, by selecting the divided-down peripheral clock or external pin Tx as the source for the counted signal. TRx bit must be cleared when changing the mode of operation, otherwise the behavior of the timer/counter is unpredictable. For timer operation (C/Tx# = 0), the timer register counts the divided-down peripheral clock. The timer register is incremented once every peripheral cycle (6 peripheral clock periods). The timer clock rate is FPER / 6, i.e. FOSC / 12 in standard mode or 
FOSC / 6 in X2 mode. For counter operation (C/Tx# = 1), the timer register counts the negative transitions on the Tx external input pin. The external input is sampled every peripheral cycle. When the sample is high in one cycle and low in the next one, the counter is incremented.


Since it takes 2 cycles (12 peripheral clock periods) to recognize a negative transition, the maximum count rate is FPER / 12, i.e. FOSC / 24 in standard mode or FOSC / 12 in X2 mode. There are no restrictions on the duty cycle of the external input signal, but to ensure that a given level is sampled at least once before it changes, it should be held for at least one full peripheral cycle. In addition to the “timer” or “counter” selection, Timer 0 and Timer 1 have four operating modes from which to select which are selected by bit-pairs (M1, M0) in TMOD. Modes 0, 1and 2 are the same for both timer/counters. Mode 3 is different. 


The four operating modes are described below. Timer 2, has three modes of operation: ‘capture’, ‘auto-reload’ and ‘baud rate generator’.

Timer 0:

Timer 0 functions as either a timer or event counter in four modes of operation. Timer 0 is controlled by the four lower bits of the TMOD register and bits 0, 1, 4 and 5 of the TCON register. TMOD register selects the method of timer gating (GATE0), timer or counter operation (T/C0#) and mode of operation (M10 and M00). The TCON register provides timer 0 control functions: overflow flag (TF0), run control bit (TR0), interrupt flag (IE0) and interrupt type control bit (IT0). 


For normal timer operation (GATE0= 0), setting TR0 allows TL0 to be incremented by the selected input. Setting GATE0 and TR0 allows external pin INT0# to control timer operation. Timer 0 overflow (count rolls over from all 1s to all 0s) sets TF0 flag, generating an interrupt request. It is important to stop timer/counter before changing mode.

Mode 0 (13-bit Timer) :



Mode 0 configures timer 0 as a 13-bit timer which is set up as an 8-bit timer (TH0 register) with a modulo-32 prescaler implemented with the lower five bits of the TL0 register. The upper three bits of TL0 register are indeterminate and should be ignored. Prescaler overflow increments the TH0 register. 

Mode 1 (16-bit Timer) :

Mode 1 is the same as Mode 0, except that the Timer register is being run with all 16 bits. Mode 1 configures timer 0 as a 16-bit timer with the TH0 and TL0 registers connected in cascade. The selected input increments the TL0 register. 

Mode 2 (8-bit Timer with Auto-Reload) :

Mode 2 configures timer 0 as an 8-bit timer (TL0 register) that automatically reloads from the TH0 register. TL0 overflow sets TF0 flag in the TCON register and reloads TL0 with the contents of TH0, which is preset by software.

Mode 3 (Two 8-bit Timers) :

Mode 3 configures timer 0 so that registers TL0 and TH0 operate as separate 8-bit timers. This mode is provided for applications requiring an additional 8-bit timer or counter. TL0 uses the timer 0 control bits C/T0# and GATE0 in the TMOD register, and TR0 and TF0 in the TCON register in the normal manner. TH0 is locked into a timer function (counting FPER /6) and takes over use of the timer 1 interrupt (TF1) and run control (TR1) bits. Thus, operation of timer 1 is restricted when timer 0 is in mode 3.

Timer 1:

Timer 1 is identical to timer 0, except for mode 3, which is a hold-count mode. The following comments help to understand the differences:

• Timer 1 functions as either a timer or event counter in three modes of operation. Timer 1’s mode 3 is a hold-count mode.

• Timer 1 is controlled by the four high-order bits of the TMOD register and bits 2, 3, 6 and 7 of the TCON register. The TMOD register selects the method of timer gating (GATE1), timer or counter operation (C/T1#) and mode of operation (M11 and M01). The TCON register provides timer 1 control functions: overflow flag (TF1), run control bit (TR1), interrupt flag (IE1) and interrupt type control bit (IT1).
• Timer 1 can serve as the baud rate generator for the serial port. Mode 2 is best suited for this purpose.

• For normal timer operation (GATE1 = 0), setting TR1 allows TL1 to be incremented by the selected input. Setting GATE1 and TR1 allows external pin INT1# to control timer operation. 

• Timer 1 overflow (count rolls over from all 1s to all 0s) sets the TF1 flag generating an interrupt request.

• When timer 0 is in mode 3, it uses timer 1’s overflow flag (TF1) and run control bit (TR1). For this situation, use timer 1 only for applications that do not require an interrupt (such as a baud rate generator for the serial port) and switch timer 1 in and out of mode 3 to turn it off and on.

• It is important to stop timer/counter before changing modes.

Mode 0 (13-bit Timer) :

Mode 0 configures Timer 1 as a 13-bit timer, which is set up as an 8-bit timer (TH1 register) with a modulo-32 prescaler implemented with the lower 5 bits of the TL1 register. The upper 3 bits of the TL1 register are ignored. Prescaler overflow increments the TH1 register.

Mode 1 (16-bit Timer) :

Mode 1 configures Timer 1 as a 16-bit timer with the TH1 and TL1 registers connected in cascade. The selected input increments the TL1 register.

Mode 2 (8-bit Timer with Auto Reload) :

Mode 2 configures Timer 1 as an 8-bit timer (TL1 register) with automatic reload from the TH1 register on overflow. TL1 overflow sets the TF1 flag in the TCON register and reloads TL1 with the contents of TH1, which is preset by software. The reload leaves TH1 unchanged.

ode 3 (Halt) : 


Placing Timer 1 in mode 3 causes it to halt and hold its count. This can be used to halt Timer 1 when TR1 run control bit is not available i.e., when Timer 0 is in mode 3.

Timer 2:

Timer 2 is a 16-bit Timer/Counter that can operate as either a timer or an event counter. The type of operation is selected by bit C/T2 in the SFR T2CON. Timer 2 has three operating modes: capture, auto-reload (up or down counting), and baud rate generator. The modes are selected by bits in T2CON. Timer 2 consists of two 8-bit registers, TH2 and TL2. In the Timer function, the TL2 register is incremented every machine cycle. Since a machine cycle consists of 12 oscillator periods, the count rate is 1/12 of the oscillator frequency.[image: image20.png]Timer 2 Operating Modes
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In the Counter function, the register is incremented in response to a 1-to-0 transition at its corresponding external input pin, T2. In this function, the external input is sampled during S5P2 of every machine cycle. When the samples show a high in one cycle and a low in the next cycle, the count is incremented. The new count value appears in the register during S3P1 of the cycle following the one in which the transition was detected. Since two machine cycles (24 oscillator periods) are required to recognize a 1-to-0 transition, the maximum count rate is 1/24 of the oscillator frequency. To ensure that a given level is sampled at least once before it changes, the level should be held for at least one full machine cycle.
Capture Mode:

In the capture mode, two options are selected by bit EXEN2 in T2CON. If EXEN2 = 0, Timer 2 is a 16-bit timer or counter which upon overflow sets bit TF2 in T2CON. This bit can then be used to generate an interrupt. If EXEN2 = 1, Timer 2 performs the same operation, but a 1-to-0 transition at external input T2EX also causes the current value in TH2 and TL2 to be captured into RCAP2H and RCAP2L, respectively. In addition, the transition at T2EX causes bit EXF2 in T2CON to be set. The EXF2 bit, like TF2, can generate an interrupt.
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Auto-reload (Up or Down Counter) :

Timer 2 can be programmed to count up or down when configured in its 16-bit auto-reload mode. This feature is invoked by the DCEN (Down Counter Enable) bit located in the SFR T2MOD. Upon reset, the DCEN bit is set to 0 so that timer 2 will default to count up. When DCEN is set, Timer 2 can count up or down, depending on the value of the T2EX pin.

[image: image22.png]Symbel Function
- Nt mplomented.rosorved o

T20 Tier 2 O Enable bt

ocen When set,this it alows T 210 b conbgured 2 an upldown counter

T2MOD - Timer 2 Mode Control Register






The above figure shows Timer 2 automatically counting up when DCEN = 0. In this mode, two options are selected by bit EXEN2 in T2CON. If EXEN2 = 0, Timer 2 counts up to 0FFFFH and then sets the TF2 bit upon overflow. The overflow also causes the timer registers to be reloaded with the 16-bit value in RCAP2H and RCAP2L. The values in Timer in Capture ModeRCAP2H and RCAP2L are preset by software. If EXEN2 = 1, a 16-bit reload can be triggered either by an overflow or by a 1-to-0 transition at external input T2EX. This transition also sets the EXF2 bit. Both the TF2 and EXF2 bits can generate an interrupt if enabled.

Setting the DCEN bit enables Timer 2 to count up or down, as shown in Figure 10-2. In this mode, the T2EX pin controls the direction of the count. A logic 1 at T2EX makes Timer 2 count up. The timer will overflow at 0FFFFH and set the TF2 bit. This overflow also causes the 16-bit value in RCAP2H and RCAP2L to be reloaded into the timer registers, TH2 and TL2, respectively. 

A logic 0 at T2EX makes Timer 2 count down. The timer underflows when TH2 and TL2 equal the values stored in RCAP2H and RCAP2L. The underflow sets the TF2 bit and causes 0FFFFH to be reloaded into the timer registers.

The EXF2 bit toggles whenever Timer 2 overflows or underflows and can be used as a 17th bit of resolution. In this operating mode, EXF2 does not flag an interrupt. 
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Baud Rate Generator:

Timer 2 is selected as the baud rate generator by setting TCLK and/or RCLK in T2CON. Note that the baud rates for transmit and receive can be different if Timer 2 is used for the receiver or transmitter and Timer 1 is used for the other function. Setting RCLK and/or TCLK puts Timer 2 into its baud rate generator mode.


The baud rate generator mode is similar to the auto-reload mode, in that a rollover in TH2 causes the Timer 2 registers to be reloaded with the 16-bit value in registers RCAP2H and RCAP2L, which are preset by software. The baud rates in Modes 1 and 3 are determined by Timer 2’s overflow rate according to the following equation.
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The Timer can be configured for either timer or counter operation. In most applications, it is configured for timer operation (CP/T2 = 0). The timer operation is different for Timer 2 when it is used as a baud rate generator. Normally, as a timer, it increments every machine cycle (at 1/12 the oscillator frequency). As a baud rate generator, however, it increments every state time (at 1/2 the oscillator frequency). The baud rate formula is given below. 
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where (RCAP2H, RCAP2L) is the content of RCAP2H and RCAP2L taken as a 16-bit unsigned integer.


Timer 2 as a baud rate generator is shown in the below figure. This figure is valid only if RCLK or TCLK = 1 in T2CON. Note that a rollover in TH2 does not set TF2 and will not generate an interrupt. Note too, that if EXEN2 is set, a 1-to-0 transition in T2EX will set EXF2 but will not cause a reload from (RCAP2H, RCAP2L) to (TH2, TL2). Thus, when Timer 2 is in use as a baud rate generator, T2EX can be used as an extra external interrupt.


It should be noted that when Timer 2 is running (TR2 = 1) as a timer in the baud rate generator mode, TH2 or TL2 should not be read from or written to. Under these conditions, the Timer is incremented every state time, and the results of a read or write may not be accurate. The RCAP2 registers may be read but should not be written to, because a write might overlap a reload and cause write and/or reload errors. The timer should be turned off (clear TR2) before accessing the Timer 2 or RCAP2 registers. 
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Programmable Clock Out:

A 50% duty cycle clock can be programmed to come out on P1.0, as shown in the below figure. This pin, besides being a regular I/O pin, has two alternate functions. It can be programmed to input the external clock for Timer/Counter 2 or to output a 50% duty cycle clock ranging from 61 Hz to 4 MHz (for a 16-MHz operating frequency).
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To configure the Timer/Counter 2 as a clock generator, bit C/T2 (T2CON.1) must be cleared and bit T2OE (T2MOD.1) must be set. Bit TR2 (T2CON.2) starts and stops the timer. The clock-out frequency depends on the oscillator frequency and the reload value of Timer 2 capture registers (RCAP2H, RCAP2L), as shown in the following equation.
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In the clock-out mode, Timer 2 roll-overs will not generate an interrupt. This behavior is similar to when Timer 2 is used as a baud-rate generator. It is possible to use Timer 2 as a baud-rate generator and a clock generator simultaneously. Note, however, that the baud rate and clock-out frequencies cannot be determined independently from one another since they both use RCAP2H and RCAP2L.
Interrupts:

The AT89S52 has a total of six interrupt vectors: two external interrupts (INT0 and INT1), three timer interrupts (Timers 0, 1, and 2) and the serial port interrupt. These interrupts are all shown in the below figure.


Each of these interrupt sources can be individually enabled or disabled by setting or clearing a bit in Special Function Register IE. IE also contains a global disable bit, EA, which disables all interrupts at once. The below table shows that bit position IE.6 is unimplemented. User software should not write a 1 to this bit position, since it may be used in future AT89 products.


Timer 2 interrupt is generated by the logical OR of bits TF2 and EXF2 in register T2CON. Neither of these flags is cleared by hardware when the service routine is vectored to. In fact, the service routine may have to determine whether it was TF2 or EXF2 that generated the interrupt, and that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TF0 and TF1, are set at S5P2 of the cycle in which the timers overflow. The values are then polled by the circuitry in the next cycle. However, the Timer 2 flag, TF2, is set at S2P2 and is polled in the same cycle in which the timer overflows.
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Program Memory Lock Bits:
The AT89S52 has three lock bits that can be left unprogrammed (U) or can be programmed (P) to obtain the additional features listed in the table.
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When lock bit 1 is programmed, the logic level at the EA pin is sampled and latched during reset. If the device is powered up without a reset, the latch initializes to a random value and holds that value until reset is activated. The latched value of EA must agree with the current logic level at that pin in order for the device to function properly.

Programming the Flash – Parallel Mode:



The AT89S52 is shipped with the on-chip Flash memory array ready to be programmed. The programming interface needs a high-voltage (12-volt) program enable signal and is compatible with conventional third-party Flash or EPROM programmers. The AT89S52 code memory array is programmed byte-by-byte. 

Programming Algorithm: 


Before programming the AT89S52, the address, data and control signals should be set up according to the “Flash Programming Modes”. To program the AT89S52, take the following steps:

1. Input the desired memory location on the address lines.

2. Input the appropriate data byte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/VPP to 12V.

5. Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The byte write cycle is self-timed and typically takes no more than 50 µs. Repeat steps 1 through 5, changing the address and data for the entire array or until the end of the object file is reached.

Data Polling:

The AT89S52 features Data Polling to indicate the end of a byte write cycle. During a write cycle, an attempted read of the last byte written will result in the complement of the written data on P0.7. Once the write cycle has been completed, true data is valid on all outputs, and the next cycle may begin. Data Polling may begin any time after a write cycle has been initiated.

Ready/Busy:

The progress of byte programming can also be monitored by the RDY/BSY output signal. P3.0 is pulled low after ALE goes high during programming to indicate BUSY. P3.0 is pulled high again when programming is done to indicate READY.

Program Verify:

If lock bits LB1 and LB2 have not been programmed, the programmed code data can be read back via the address and data lines for verification. The status of the individual lock bits can be verified directly by reading them back.

Reading the Signature Bytes:

The signature bytes are read by the same procedure as a normal verification of locations 000H, 100H, and 200H, except that P3.6 and P3.7 must be pulled to a logic low. The values returned are as follows.

(000H) = 1EH indicates manufactured by Atmel

(100H) = 52H indicates AT89S52

(200H) = 06H

Chip Erase:

In the parallel programming mode, a chip erase operation is initiated by using the proper combination of control signals and by pulsing ALE/PROG low for a duration of 200 ns - 500 ns.

In the serial programming mode, a chip erase operation is initiated by issuing the Chip Erase instruction. In this mode, chip erase is self-timed and takes about 500 ms. During chip erase, a serial read from any address location will return 00H at the data output.

Programming the Flash – Serial Mode:

The Code memory array can be programmed using the serial ISP interface while RST is pulled to VCC. The serial interface consists of pins SCK, MOSI (input) and MISO (output). After RST is set high, the Programming Enable instruction needs to be executed first before other operations can be executed. Before a reprogramming sequence can occur, a Chip Erase operation is required. The Chip Erase operation turns the content of every memory location in the Code array into FFH. Either an external system clock can be supplied at pin XTAL1 or a crystal needs to be connected across pins XTAL1 and XTAL2. The maximum serial clock (SCK) frequency should be less than 1/16 of the crystal frequency. With a 33 MHz oscillator clock, the maximum SCK frequency is 2 MHz.

Serial Programming Algorithm:


To program and verify the AT89S52 in the serial programming mode, the following sequence is recommended:

1. Power-up sequence:

     a. Apply power between VCC and GND pins.

     b. Set RST pin to “H”.

If a crystal is not connected across pins XTAL1 and XTAL2, apply a 3 MHz to 33 MHz clock to XTAL1 pin and wait for at least 10 milliseconds.

2. Enable serial programming by sending the Programming Enable serial instruction to pin MOSI/P1.5. The frequency of the shift clock supplied at pin SCK/P1.7 needs to be less than the CPU clock at XTAL1 divided by 16.

3. The Code array is programmed one byte at a time in either the Byte or Page mode. The write cycle is self-timed and typically takes less than 0.5 ms at 5V.

4. Any memory location can be verified by using the Read instruction which returns the content at the selected address at serial output MISO/P1.6.

5. At the end of a programming session, RST can be set low to commence normal device operation.

Power-off sequence (if needed):

     1. Set XTAL1 to “L” (if a crystal is not used).

      2. Set RST to “L”.

      3. Turn VCC power off.

Data Polling:


The Data Polling feature is also available in the serial mode. In this mode, during a write cycle an attempted read of the last byte written will result in the complement of the MSB of the serial output byte on MISO.

Serial Programming Instruction Set


The Instruction Set for Serial Programming follows a 4-byte protocol and is shown in the table given below.
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Programming Interface – Parallel Mode


Every code byte in the Flash array can be programmed by using the appropriate combination of control signals. The write operation cycle is self-timed and once initiated, will automatically time itself to completion.
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After Reset signal is high, SCK should be low for at least 64 system clocks before it goes high to clock in the enable data bytes. No pulsing of Reset signal is necessary. SCK should be no faster than 1/16 of the system clock at XTAL1.

For Page Read/Write, the data always starts from byte 0 to 255. After the command byte and upper address byte are latched, each byte thereafter is treated as data until all 256 bytes are shifted in/out. Then the next instruction will be ready to be decoded.

4.4 RF TECHNOLOGY:

Radio frequency (RF) is a frequency or rate of oscillation within the range of about 3 Hz to 300 GHz. This range corresponds to frequency of alternating current electrical signals used to produce and detect radio waves. Since most of this range is beyond the vibration rate that most mechanical systems can respond to, RF usually refers to oscillations in electrical circuits or electromagnetic radiation.

Properties of RF:


Electrical currents that oscillate at RF have special properties not shared by direct current signals. One such property is the ease with which it can ionize air to create a conductive path through air. This property is exploited by 'high frequency' units used in electric arc welding. Another special property is an electromagnetic force that drives the RF current to the surface of conductors, known as the skin effect. Another property is the ability to appear to flow through paths that contain insulating material, like the dielectric insulator of a capacitor. The degree of effect of these properties depends on the frequency of the signals.

DIFFERENT RANGES PRESENT IN RF AND APPLICATIONS IN THEIR RANGES

	Frequency
	Frequency range
	Distance
	Uses

	Extremely low frequency
	3 to 30 Hz k

	10,000 km to 100,000 km
	Directly audible when converted to sound, communication with submarines

	Super low frequency 


	30 to 300 Hz j
	1,000 km to 10,000 km
	Directly audible when converted to sound, AC power grids (50 hertz and 60 hertz)

	Ultra low frequency
	c 300 to 3000 Hz i 


	100 km to 1,000 km 


	Directly audible when converted to sound, communication with mines

	Very low frequency 


	d 3 to 30 kHz
	h10 km to 100 km 


	Directly audible when converted to sound (below ca. 18-20 kHz; or "ultrasound" 20-30+ kHz)

	Low frequency
	30 to 300 kHz
	1 km to 10 km
	AM broadcasting, navigational beacons, low FER

	Medium frequency
	300 to 3000 kHz
	100 m to 1 km
	Navigational beacons, AM broadcasting, maritime and aviation communication

	High frequency
	g 3 to 30 MHz e
	10 m to 100 m
	Shortwave, amateur radio, citizens' band radio

	Very high frequency
	30 to 300 MHz d
	1 m to 10 m
	FM broadcasting broadcast television, aviation, GPR



	Ultra high frequency
	300 to 3000 MHz c
	10 cm to 100 cm
	Broadcast television, mobile telephones, cordless telephones, wireless networking, remote keyless entry for automobiles, microwave ovens, GPR

	Super high frequency


	3 to 30 GHz b

	1 cm to 10 cm
	Wireless networking, satellite links, microwave links, Satellite television, door openers.

	Extremely high frequency
	30 to 300 GHz
	a1 mm to 10 mm 


	Microwave data links, radio astronomy, remote sensing, advanced weapons systems, advanced security scanning


kBrief description of RF:


Radio frequency (abbreviated RF) is a term that refers to alternating current (AC) having characteristics such that, if the current is input to an antenna, an electromagnetic (EM) field is generated suitable for wireless broadcasting and/or communications. These frequencies cover a significant portion of the electromagnetic radiation spectrum, extending from nine kilohertz (9 kHz),the lowest allocated wireless communications frequency (it's within the range of human hearing), to thousands of gigahertz(GHz).


When an RF current is supplied to an antenna, it gives rise to an electromagnetic field that propagates through space. This field is sometimes called an RF field; in less technical jargon it is a "radio wave." Any RF field has a wavelength that is inversely proportional to the frequency. In the atmosphere or in outer space, if f is the frequency in megahertz and sis the wavelength in meters, then

s = 300/f

The frequency of an RF signal is inversely proportional to the wavelength of the EM field to which it corresponds. At 9 kHz, the free-space wavelength is approximately 33 kilometers (km) or 21 miles (mi). At the highest radio frequencies, the EM wavelengths measure approximately one millimeter (1 mm). As the frequency is increased beyond that of the RF spectrum, EM energy takes the form of infrared (IR), visible, ultraviolet (UV), X rays, and gamma rays.


Many types of wireless devices make use of RF fields. Cordless and cellular telephone, radio and television broadcast stations, satellite communications systems, and two-way radio services all operate in the RF spectrum. Some wireless devices operate at IR or visible-light frequencies, whose electromagnetic wavelengths are shorter than those of RF fields. Examples include most television-set remote-control boxes Some cordless computer keyboards and mice and a few wireless hi-fi stereo headsets.


The RF spectrum is divided into several ranges, or bands. With the exception of the lowest-frequency segment, each band represents an increase of frequency corresponding to an order of magnitude (power of 10). The table depicts the eight bands in the RF spectrum, showing frequency and bandwidth ranges. The SHF and EHF bands are often referred to as the microwave spectrum.
WHY DO WE GO FOR RF COMMUNICATION?

RF Advantages:

1. No line of sight is needed.

2. Not blocked by common materials: It can penetrate most solids and pass through       walls. 

3. Longer range.

4. It is not sensitive to the light;. 

5. It is not much sensitive to the environmental changes and weather conditions.

WHAT CARE SHOULD BE TAKEN IN RF COMMUNICATION?

RF Disadvantages:

1. Interference: communication devices using similar frequencies - wireless phones, scanners, wrist radios and personal locators can interfere with transmission 

2. Lack of security: easier to "eavesdrop" on transmissions since signals are spread out in space rather than confined to a wire 

3. Higher cost than infrared 

4. Federal Communications Commission(FCC) licenses required for some products 

5. Lower speed: data rate transmission is lower than wired and infrared transmission

WHAT ARE THE MAIN REQUIREMENTS FOR THE COMMUNICATION USING RF?

· RF Transmitter

· RF Receiver

· Encoder and Decoder

RF TRANSMITTER STT-433MHz:
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FACTORS INFLUENCED TO CHOOSE STT-433MHz

ABOUT THE TRANSMITTER:

· The STT-433 is ideal for remote control applications where low cost and longer range is required. 

· The transmitter operates from a1.5-12V supply, making it ideal for battery-powered applications.

· The transmitter employs a SAW-stabilized oscillator, ensuring accurate frequency control for best range performance. 

· The manufacturing-friendly SIP style package and low-cost make the STT-433 suitable for high volume applications.

 FEATURES:
·  433.92 MHz Frequency

·  Low Cost

·  1.5-12V operation

·   Small size

PIN DESCRIPTION:

[image: image38.emf]
GND: Transmitter ground. Connect to ground plane
DATA: Digital data input. This input is CMOS compatible and should be driven with CMOS level inputs.
VCC:  Operating voltage for the transmitter. VCC should be bypassed with a .01uF ceramic capacitor and filtered with a 4.7uF tantalum capacitor. Noise on the power supply will degrade transmitter noise performance.
ANT:  50 ohm antenna output. The antenna port impedance affects output power and harmonic emissions. Antenna can be single core wire of approximately 17cm length or PCB trace antenna.

APPLICATION:
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The typical connection shown in the above figure cannot work exactly at all times because there will be no proper synchronization between the transmitter and the microcontroller unit. i.e., whatever the microcontroller sends the data to the transmitter, the transmitter is not able to accept this data as this will be not in the radio frequency range. Thus, we need an intermediate device which can accept the input from the microcontroller, process it in the range of radio frequency range and then send it to the transmitter. Thus, an encoder is used. The encoder used here is HT640 from HOLTEK SEMICONDUCTORS INC.
ENCODER HT640:
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PIN DESCRIPTION:

[image: image41.emf]
HOW DOES THE ENCODER WORK?


The 318 (3 power of 18) series of encoders begins a three-word transmission cycle upon receipt of a transmission enable (TE for the HT600/HT640/HT680 or D12~D17 for the HT6187/HT6207/HT6247, active high). This cycle will repeat itself as long as the transmission enable (TE or D12~D17) is held high. Once the transmission enable falls low, the encoder output completes its final cycle and then stops as shown in the figure.
[image: image42.emf]
Address/data programming (preset):

The status of each address/data pin can be individually preset to logic high, logic low, or floating. If a transmission enable signal is applied, the encoder scans and transmits the status of the 18 bits of address/data serially in the order A0 to AD17.
[image: image43.emf]
Transmission enable:

For the TE trigger type of encoders, transmission is enabled by applying a high signal to the TE pin. But for the Data trigger type of encoders, it is enabled by applying a high signal to one of the data pins D12~D17.
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Why is this graph required?
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The graph shown above decides the resistance value to be connected to the oscillator pins of the encoder. The oscillator resistance will have an effect on startup time and steady state amplitude. For the data communication at a particular frequency in the RF range, both the transmitter and receiver should be set to a particular frequency. The exact setting of the frequency can be obtained in the encoder and decoder circuits. The frequency value can be set using the graph. The operating voltage of encoder and decoder is 5V. Thus looking at the graph at 5V VDD, if we select the frequency in the range of 1.25 and 1.50 we are selecting 220k resistance.

BASIC APPLICATION CIRCUIT OF HT640 ENCODER:
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TRANSMISSION CIRCUIT:
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The data sent from the microcontroller is encoded and sent to RF transmitter. The data is transmitted on the antenna pin. Thus, this data should be received on the destination i.e, on RF receiver.

FACTOR INFLUENCED TO CHOOSE STR-433MHz

RF RECEIVER STR-433 MHz:

[image: image48.emf]
The data is received by the RF receiver from the antenna pin and this data is available on the data pins. Two Data pins are provided in the receiver module. Thus, this data can be used for further applications.
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PINOUT:

ANT: Antenna input.

GND:  Receiver Ground. Connect to ground plane.

VCC (5V): VCC pins are electrically connected and provide operating voltage for the receiver. VCC can be applied to either or both. VCC should be bypassed with a .1μF ceramic capacitor. Noise on the power supply will degrade receiver sensitivity.

DATA:  Digital data output. This output is capable of driving one TTL or CMOS load. It is a CMOS compatible output.

APPLICATIONS:
[image: image50.emf]
Similarly, as the transmitter requires an encoder, the receiver module requires a decoder. 

The decoder used is HT648L from HOLTEK SEMICONDUCTOR INC.
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Features:
· Operating voltage: 2.4V~12V.

· Low power and high noise immunity CMOS technology.

· Low standby current.

· Capable of decoding 18 bits of information.

· Pairs with HOLTEK’s 318 series of encoders.

· 8~18 address pins.

· 0~8 data pins.

HOW DOES THE DECODER WORK?

· The 3^18 decoders are a series of CMOS LSIs for remote control system applications. They are paired with the 3^18 series of encoders. 

· For proper operation, a pair of encoder/decoder pair with the same number of address and data format should be selected.

· The 3^18 series of decoders receives serial address and data from that series of encoders that are transmitted by a carrier using an RF medium. 

· A signal on the DIN pin then activates the oscillator which in turns decodes the   incoming address and data.

· It then compares the serial input data twice continuously with its local address. 

· If no errors or unmatched codes are encountered, the input data codes are decoded and then transferred to the output pins. 

· The VT pin also goes high to indicate a valid transmission. That will last until the address code is incorrect or no signal has been received.

· The 3^18 decoders are capable of decoding 18 bits of information that consists of N bits of address and 18–N bits of data.

FLOW CHART:
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BASIC APPLICATION CIRCUIT OF HT648L DECODER:
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RECEPTION CIRCUIT:
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The data transmitted into the air is received by the receiver. The received data is taken from the data line of the receiver and is fed to the decoder .The output of decoder is given to microcontroller and then data is processed according to the application.
4.5 L293D- CURRENT MOTOR DRIVER 
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Features:
· Wide Supply-Voltage Range: 4.5 V to 36 V

· Separate Input-Logic Supply

· Internal ESD Protection

· Thermal Shutdown

· High-Noise-Immunity Inputs

· Functionally Similar to SGS L293 and SGS L293D

· Output Current 1 A Per Channel (600 mA for L293D)

· Peak Output Current 2 A Per Channel (1.2 A for L293D)

· Output Clamp Diodes for Inductive Transient Suppression (L293D)

Description:

The L293 and L293D are quadruple high-current half-H drivers. The L293 is designed to provide bidirectional drive currents of up to 1 A at voltages from 4.5 V to 36 V. The L293D is designed to provide bidirectional drive currents of up to 600-mA at voltages from 4.5 V to 36 V. Both devices are designed to drive inductive loads such as relays, solenoids, dc and bipolar stepping motors, as well as other high-current/high-voltage loads in positive-supply applications.


All inputs are TTL compatible. Each output is a complete totem-pole drive circuit, with a Darlington transistor sink and a pseudo- Darlington source. Drivers are enabled in pairs, with drivers 1 and 2 enabled by 1,2EN and drivers 3 and 4 enabled by 3,4EN. When an enable input is high, the associated drivers are enabled and their outputs are active and in phase with their inputs. When the enable input is low, those drivers are disabled and their outputs are off and in the high-impedance state. With the proper data inputs, each pair of drivers forms a full-H (or bridge) reversible drive suitable for solenoid or motor applications. On the L293, external high-speed output clamp diodes should be used for inductive transient suppression.


A VCC1 terminal, separate from VCC2, is provided for the logic inputs to minimize device power dissipation. The L293 and L293D are characterized for operation from 0 to 70 degree Celsius.

BLOCK DIAGRAM OF MOTOR DRIVER
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This chip contains 4 enable pins. Each enable pin corresponds to 2 inputs. Based on the input values given, the device connected to this IC works accordingly.

L293D Interfacing with 8051:
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The DC motor description is carried out in the next section. The L293D output pins will be connected to the two motors of Robot. Thus, the output of L293D depends on the input provided from the microcontroller and the enable pins. It should be remembered that unless the enable pins are not high, whatever input values given to L293D IC will not be applied to the motors in any way.

ELECTRIC MOTORS:

Electric motors are used to efficiently convert electrical energy into mechanical energy. Magnetism is the basis of their principles of operation. They use permanent magnets, electromagnets, and exploit the magnetic properties of materials in order to create these amazing machines.


There are several types of electric motors available today. The following outline gives an overview of several popular ones. There are two main classes of motors: AC and DC. AC motors require an alternating current or voltage source (like the power coming out of the wall outlets in your house) to make them work. DC motors require a direct current or voltage source (like the voltage coming out of batteries) to make them work. Universal motors can work on either type of power. Not only is the construction of the motors different, but the means used to control the speed and torque created by each of these motors also varies, although the principles of power conversion are common to both.


Motors are used just about everywhere. In our house, there is a motor in the furnace for the blower, for the intake air, in the sump well, dehumidifier, in the kitchen in the exhaust hood above the stove, microwave fan, refrigerator compressor and cooling fan, can opener, garbage disposer, dish washer pump, clocks, computer fans, ceiling fans, and many more items.


In industry, motors are used to move, lift, rotate, accelerate, brake, lower and spin material in order to coat, paint, punch, plate, make or form steel, film, paper, tissue, aluminum, plastic and other raw materials.


They range in power ratings from less than 1/100 hp to over 100,000 hp.  The rotate as slowly as 0.001 rpm to over 100,000 rpm.  They range in physical size from as small as the head of a pin to the size of a locomotive engine.

What happens when a wire carrying current is within a magnetic field?
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This is the Left Hand Rule for motors. The first finger points in the direction of the magnetic field (first - field), which goes from the North pole to the South pole.

The second finger points in the direction of the current in the wire (second - current). The thumb then points in the direction the wire is thrust or pushed while in the magnetic field (thumb - torque or thrust).

So, when a wire carrying current is perpendicular to a magnetic field, a force is created on the wire causing it to move perpendicular to the field and direction of current.  The greater the current in the wire, or the greater the magnetic field, the faster the wire moves because of the greater force created.  If the current in the wire is parallel to the magnetic field, there will be no force on the wire.

4.6 DC MOTORS:
[image: image63.png]




DC motors are fairly simple to understand.  They are also simple to make and only require a battery or dc supply to make them run. 

A simple motor has six parts, as shown in the diagram below: 

· Armature or rotor 

· Commutator 

· Brushes 

· Axle 

· Field magnet 

· DC power supply of some sort


An el​ectric motor is all about magnets and magnetism: A motor uses magnets to create motion. If you have ever played with magnets you know about the fundamental law of all magnets: Opposites attract and likes repel. So if you have two bar magnets with their ends marked "north" and "south," then the north end of one magnet will attract the south end of the other. On the other hand, the north end of one magnet will repel the north end of the other (and similarly, south will repel south). Inside an electric motor, these attracting and repelling forces create rotational motion. ​
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The armature (or rotor) is an electromagnet, while the field magnet is a permanent magnet (the field magnet could be an electromagnet as well, but in most small motors it is not in order to save power).

When you put all of these parts together, here is a complete electric motor:
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In the above figure, the armature winding has been left out so that it is easier to see the commutator in action. The key thing to notice is that as the armature passes through the horizontal position, the poles of the electromagnet flip. Because of the flip, the north pole of the electromagnet is always above the axle so it can repel the field magnet's north pole and attract the field magnet's south pole. 


Even a small electric motor contains the same pieces described above: two small permanent magnets, a commutator, two brushes, and an electromagnet made by winding wire around a piece of metal. Almost always, however, the rotor will have three poles rather than the two poles as shown in this article. There are two good reasons for a motor to have three poles: 

· It causes the motor to have better dynamics. In a two-pole motor, if the electromagnet is at the balance point, perfectly horizontal between the two poles of the field magnet when the motor starts, one can imagine the armature getting "stuck" there. This never happens in a three-pole motor. 

· Each time the commutator hits the point where it flips the field in a two-pole motor, the commutator shorts out the battery (directly connects the positive and negative terminals) for a moment. This shorting wastes energy and drains the battery needlessly. A three-pole motor solves this problem as well. 

It is possible to have any number of poles, depending on the size of the motor and the specific application it is being used in. 

TYPES OF MOTORS:
Split Phase:
The split phase motor is mostly used for "medium starting" applications. It has start and run windings, both are energized when the motor is started. When the motor reaches about 75% of its rated full load speed, the starting winding is disconnected by an automatic switch.

Uses: This motor is used where stops and starts are somewhat frequent. Common applications of split phase motors include: fans, blowers, office machines and tools such as small saws or drill presses where the load is applied after the motor has obtained its operating speed.

Capacitor Start:
This motor has a capacitor in series with a starting winding and provides more than double the starting torque with one third less starting current than the split phase motor. Because of this improved starting ability, the capacitor start motor is used for loads which are hard to start. It has good efficiency and requires starting currents of approximately five times full load current. The capacitor and starting windings are disconnected from the circuit by an automatic switch when the motor reaches about 75% of its rated full load speed.

Uses: Common uses include: compressors, pumps, machine tools, air conditioners, conveyors, blowers, fans and other hard to start applications.

HORSEPOWER & RPM:
Horsepower:

Electric motors are rated by horsepower, the home shop will probably utilize motors from 1/4 HP for small tools and up to 5 HP on air compressors. Not all motors are rated the same, some are rated under load, others as peak horsepower and hence we have 5 HP compressors with huge motors and 5 Hp shopvacs with tiny little motors. Unfortunately all 5 HP compressor motors are not equal in actual power either, to judge the true horsepower the easiest way is to look at the amperage of the motor. Electric motors are not efficient, most have a rating of about 50% due to factors such as heat and friction and some may be as high as 70%. 


This chart will give a basic idea of the true horse power rating compared to the ampere rating. Motors with a higher efficiency rating will draw fewer amps, for example a 5 HP motor with a 50% efficiency rating will draw about 32 amps at 230 VAC compared to about 23 amps for a motor with a 70% rating.
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A quick general calculation when looking at a motor is 1 HP = 10 amps on 110 volts and 1 HP = 5 amps on 220 volts. 

RPM:

The shaft on a typical shop motor will rotate at either 1725 or 3450 RPM (revolutions per minute). 

The speed of the driven machine will be determined by the size of pulleys used, for example a 3450 RPM motor can be replaced by a 1750 RPM motor if the diameter of the pulley on the motor is doubled. The opposite is true as well but if the pulley on the 1750 RPM motor is small it is not always possible to replace it with one half the size. It may be possible to double the pulley size on the driven machine if it uses a standard type of pulley, (not easily done on air compressors for example).

Electronic speed reducers such as the ones sold for routers will not work on induction type motors.

Phase, Voltage & Rotation:
Whether or not you can use a motor will likely depend on these factors.

Single Phase:
Ordinary household wiring is single phase, alternating current. Each cycle peaks and dips as shown. To run a three phase motor a phase converter must be used, usually this is not practical, it is often less expensive to change the motor on a machine to a single phase style.
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Three Phase:
This is used in industrial shops, rather than peaks and valleys the current supply is more even because of the other two cycles each offset by 120 degrees. 

[image: image68.jpg]



Voltage:

Many motors are dual voltage i.e., by simply changing the wiring configuration, they can be run on 110 volts or 220 volts. Motors usually run better on 220 volts, especially if there is any line loss because of having to use a long wire to reach the power supply.

Motors are available for both AC and DC current, our typical home wiring will be AC. There are DC converters available which are used in applications where the speed of the motor is controlled.

Rotation:
The direction the shaft rotates can be changed on most motors by switching the right wires. The direction of rotation is usually determined by viewing the motor from the shaft end and is designated as CW (clockwise) or CCW (counter-clockwise). 

Inside the Wipers:
 The wipers combine two mechanical technologies to perform their task

1. A combination electric motor and worm gear reduction provides power to the wipers.

2. A neat linkage converts the rotational output of the motor into the back-and-forth motion of the wipers.

On any gear, the ratio is determined by the distances from the center of the gear to the point of contact. For instance, in a device with two gears, if one gear is twice the diameter of the other, the ratio would be 2:1.

One of the most primitive types of gears we could look at would be a wheel with wooden pegs sticking out of it.

The problem with this type of gear is that the distance from the center of each gear to the point of contact changes as the gears rotate. This means that the gear ratio changes as the gear turns, meaning that the output speed also changes. If you used a gear like this in your car, it would be impossible to maintain a constant speed you would be accelerating and decelerating constantly.

Worm gears:
 
These are used when large gear reductions are needed. It is common for worm gears to have reductions of 20:1, and even up to 300:1 or greater.

Many worm gears have an interesting property that no other gear set has: the worm can easily turn the gear, but the gear cannot turn the worm. This is because the angle on the worm is so shallow that when the gear tries to spin it, the friction between the gear and the worm holds the worm in place. The worm gear is shown in the below figure.
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Motor and Gear Reduction:
 It takes a lot of force to accelerate the wiper blades back and forth across the windshield so quickly. In order to generate this type of force, a worm gear is used on the output of a small electric motor.

The worm gear reduction can multiply the torque of the motor by about 50 times, while slowing the output speed of the electric motor by 50 times as well. The output of the gear reduction operates a linkage that moves the wipers back and forth.

Inside the motor/gear assembly is an electronic circuit that senses when the wipers are in their down position. The circuit maintains power to the wipers until they are parked at the bottom of the windshield, and then cuts the power to the motor. This circuit also parks the wipers between wipes when they are on their intermittent setting.

Linkage:
 A short cam is attached to the output shaft of the gear reduction. This cam spins around as the wiper motor turns. The cam is connected to a long rod; as the cam spins, it moves the rod back and forth. The long rod is connected to a short rod that actuates the wiper blade on the driver's side. Another long rod transmits the force from the driver-side to the passenger-side wiper blade.

Operational Specifications of Motors are shown in below Table.
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Description of the wiper motors selected:

The motor is two pole design having high energy permanent magnets, together with a gear box housing, having two stages of gear reduction .power from the motor is a transferred by a three start worm on a extension of the armature shaft through a two stage gear system.

A ball bearing system is provided on the commutator end of the armature to minimize the friction losses and thereby increase torque of the wiper motor. Power from the final gear arm spindles .A special inbuilt limit switch ensures in applying regenerative braking to the OFF position.

Thermal protector is connected in series with armature to avoid burning of armature under locked position. Consistent parking of the wiper arms and blades in the correct position is there by ensured. The side on which the arms come to rest is preset to requirements.

Electrical connections are made to the motor via a non-reversible in line plug and socket assembly .This type of connections ensures that the correct motor polarity is maintained when the motor is connected to the vehicle wiring. The wiper motor incorporates radio interference capacitor.
4.7 ANALOG TO DIGITAL CONVERTER 0804
The ADC0804 family is a series of three CMOS 8-bit successive approximation A/D converters using a resistive ladder and capacitive array together with an auto-zero comparator. 

These converters are designed to operate with microprocessor-controlled buses using a minimum of external circuitry. The 3-State output data lines can be connected directly to the data bus.

The differential analog voltage input allows for increased common-mode rejection and provides a means to adjust the zero-scale offset. Additionally, the voltage reference input provides a means of encoding small analog voltages to the full 8 bits of resolution.

FEATURES:
• Compatible with most microprocessors

• Differential inputs

• 3-State outputs

• Logic levels TTL and MOS compatible

• Can be used with internal or external clock

• Analog input range 0 V to VCC

• Single 5 V supply

• Guaranteed specification with 1 MHz clock

APPLICATIONS:

• Transducer-to-microprocessor interface

• Digital thermometer

• Digitally-controlled thermostat

• Microprocessor-based monitoring and control systems

ADC 0804 Circuit:

[image: image71.png]oD
PLO
PL1

P2

P2

=
B
e

I3
xR
K

=

12 esv

1500





[image: image72.emf]
4.8 ULTRASONIC SENSOR
 
Ultrasonic sensors (also known as transceivers when they both send and receive) work on a principle similar to radar or sonar which evaluate attributes of a target by interpreting the echoes from radio or sound waves respectively. Ultrasonic sensors generate high frequency sound waves and evaluate the echo which is received back by the sensor. Sensors calculate the time interval between sending the signal and receiving the echo to determine the distance to an object.


This technology can be used for measuring: wind speed and direction (anemometer), fullness of a tank and speed through air or water. For measuring speed or direction a device uses multiple detectors and calculates the speed from the relative distances to particulates in the air or water. To measure the amount of liquid in a tank, the sensor measures the distance to the surface of the fluid. Further applications include sonar,, burglar alarms, medical ultra sonography and non-destructive testing.


Systems typically use a transducer which generates sound waves in the ultrasonic range, above 18,000 hertz, by turning electrical energy into sound, then upon receiving the echo turn the sound waves into electrical energy which can be measured and displayed.

The technology is limited by the shapes of surfaces and the density or consistency of the material. For example foam on the surface of a fluid in a tank could distort a reading.

TRANSDUCERS:

           An ultrasonic transducer is a device that converts energy into ultrasound, or sound waves above the normal range of human hearing. While technically a dog whistle  is an ultrasonic transducer that converts mechanical energy in the form of air pressure into ultrasonic sound waves, the term is more apt to be used to refer to piezoelectric transducers that convert electrical energy into sound. Piezoelectric crystals have the property of changing size when a voltage is applied, thus applying an alternating current (AC) across them causes them to oscillate at very high frequencies, thus producing very high frequency sound waves.


The location at which a transducer focuses the sound can be determined by the active transducer area and shape, the ultrasound frequency, and the sound velocity of the propagation medium.

The example shows the sound fields of an unfocused and a focusing ultrasonic transducer in water.

[image: image73.jpg]www.paralax.com ®

%]

| PRIAXE™





4.9 PRESICION TEMPERATURE SENSOR(LM35)
The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear temperature sensors calibrated in ° Kelvin, as the user is not required to subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The LM35 does not require any external calibration or trimming to provide typical accuracies of ±1⁄4°C at room temperature and ±3⁄4°C over a full −55 to +150°C temperature range. Low cost is assured by trimming and calibration at the wafer level. The LM35’s low output impedance, linear output, and precise inherent calibration make interfacing to readout or control circuitry especially easy. It can be used with single power supplies, or with plus and minus supplies. As it draws only 60 μA from its supply, it has very low self-heating, less than 0.1°C in still air. The LM35 is rated to operate over a −55° to +150°C temperature range, while the LM35C is rated for a −40° to +110°C range (−10° with improved accuracy). The LM35 series is available packaged in hermetic TO-46 transistor packages, while the  LM35C, LM35CA, and LM35D are also available in the plastic TO-92 transistor package. The LM35D is also available in an 8-lead surface mount small outline package and a plastic TO-220 package.

Features:

· Calibrated directly in ° Celsius (Centigrade)

·  Linear + 10.0 mV/°C scale factor

·  0.5°C accuracy (at +25°C)

·  Rated for full −55° to +150°C range

·  Suitable for remote applications

·  Low cost due to wafer-level trimming

·  Operates from 4 to 30 volts

·  Less than 60 μA current drain

·  Low self-heating, 0.08°C in still air

·  Nonlinearity only ±1⁄4°C typical

·  Low impedance output, 0.1 W for 1 mA load

[image: image74.png]+¥s
(v T020V)

% outpuT
0V +10.0mV/°C




5. FIRMWARE IMPLEMENTATION OF THE PROJECT DESIGN

This chapter briefly explains about the firmware implementation of the project. The required software tools are discussed in section 4.2. Section 4.3 shows the flow diagram of the project design. Section 4.4 presents the firmware implementation of the project design.

5.1 Software Tools Required

Keil µv3, Proload are the two software tools used to program microcontroller. The working of each software tool is explained below in detail.

5.2 Programming Microcontroller



A compiler for a high level language helps to reduce production time. To program the AT89S52 microcontroller the Keil µv3 is used. The programming is done strictly in the embedded C language. Keil µv3 is a suite of executable, open source software development tools for the microcontrollers hosted on the Windows platform.

The compilation of the C program converts it into machine language file (.hex). This is the only language the microcontroller will understand, because it contains the original program code converted into a hexadecimal format. During this step there are some warnings about eventual errors in the program. This is shown in Fig 4.1.  If there are no errors and warnings then run the program, the system performs all the required tasks and behaves as expected the software developed. If not, the whole procedure will have to be repeated again. Fig 4.2 shows expected outputs for given inputs when run compiled program.


One of the difficulties of programming microcontrollers is the limited amount of resources the programmer has to deal with. In personal computers resources such as RAM and processing speed are basically limitless when compared to microcontrollers. In contrast, the code on microcontrollers should be as low on resources as possible.
Keil Compiler:

Keil compiler is software used where the machine language code is written and compiled. After compilation, the machine source code is converted into hex code which is to be dumped into the microcontroller for further processing. Keil compiler also supports C language code.
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PROLOAD:
Proload is software which accepts only hex files. Once the machine code is converted into hex code, that hex code has to be dumped into the microcontroller and this is done by the Proload. Proload is a programmer which itself contains a microcontroller in it other than the one which is to be programmed. This microcontroller has a program in it written in such a way that it accepts the hex file from the Keil compiler and dumps this hex file into the microcontroller which is to be programmed. As the Proload programmer kit requires power supply to be operated, this power supply is given from the power supply circuit designed above. It should be noted that this programmer kit contains a power supply section in the board itself but in order to switch on that power supply, a source is required. Thus this is accomplished from the power supply board with an output of 12volts.
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Features:
· Supports major Atmel 89 series devices 

· Auto Identify connected hardware and devices 

· Error checking and verification in-built 

· Lock of programs in chip supported to prevent program copying 

· 20 and 40 pin ZIF socket on-board 

· Auto Erase before writing and Auto Verify after writing 

· Informative status bar and access to latest programmed file 

· Simple and Easy to use

· Works on 57600 speed

Description:
It is simple to use and low cost, yet powerful flash microcontroller programmer for the Atmel 89 series. It will Program, Read and Verify Code Data, Write Lock Bits, Erase and Blank Check. All fuse and lock bits are programmable. This programmer has intelligent onboard firmware and connects to the serial port. It can be used with any type of computer and requires no special hardware. All that is needed is a serial communication ports which all computers have.


All devices have signature bytes that the programmer reads to automatically identify the chip. No need to select the device type, just plug it in and go! All devices also have a number of lock bits to provide various levels of software and programming protection. These lock bits are fully programmable using this programmer. Lock bits are useful to protect the program to be read back from microcontroller only allowing erase to reprogram the microcontroller. The programmer connects to a host computer using a standard RS232 serial port. All the programming 'intelligence' is built into the programmer so you do not need any special hardware to run it. Programmer comes with window based software for easy programming of the devices. 
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Programming Software:

Computer side software called 'Proload V4.1' is executed that accepts the Intel HEX format file generated from compiler to be sent to target microcontroller. It auto detects the hardware connected to the serial port. It also auto detects the chip inserted and bytes used. Software is developed in Delphi 7 and requires no overhead of any external DLL.

[image: image79.png]More products and updates at Suriom Technologies i

Atmel 89 Series Progammer Version 4.1 ‘
atescst kY

3586 bytes used

| comecea [
K il

T~ Setlock bytes afer witng





6. PROGRAM CODE

#include<reg51.h>

  #include"lcddisplay.h" 

  #include<string.h>

  #include<intrins.h>


/** l293d connectionc***///

sbit en1 = P2^0;

sbit en2 = P2^1;

sbit in1 = P2^2;

sbit in2 = P2^3;

sbit in3 = P2^4;

sbit in4 = P2^5;

/*** rf decoder connection***/

sbit sw1   =   P3^4;

sbit sw2   =   P3^5;

sbit sw3   =   P3^6;

sbit sw4   =   P3^7;

sbit rxen  =    P1^1;

sbit txen  =    P1^0;

sbit   intr  =   P3^2;
 //  ALE of adc

sbit   rd    =   P3^0;
 //  strat converation(SC)

sbit   wr    =   P3^1;
 //  out put enable of adc

sbit   ultra =   P2^7;
 //  out put enable of adc

sbit   buz   =   P1^7;
 //  out put enable of adc

unsigned char temperature;

void main()

{

  sw1=sw2=sw3=sw4=1;

  en1=en2=in1=in3=in4=in2=0;

  txen=0;

  delay(300);

  rd=1;

  intr=1;  

while(1)

{  

   if(ultra==1) //if obstacle detected then send temperature

   {

     txen=1;

     buz=0;

     en1=en2=0;

     while(ultra==1)

     {

       wr=0;       // to start the adc make wr pin low to high

      _nop_();

      _nop_();

      _nop_();

      _nop_();

      wr=1;

      while(intr==1);  //wait till the adc conversation is over 

      rd=0;           // enable read to get the value from adc

      delay(1000);

       
 rd=1;


 delay(500);


}


buz=1;


txen=0;

  }

  else

  if(sw1==0)    /// front

   {


en1=en2=1;

    in1=in3=1;

    in2=in4=0;

    }

  else

  if(sw2==0)     /// back

   {    

   en1=en2=1;

    in1=in3=0;

    in2=in4=1;

   
}

  else

  if(sw3==0)      /// right

   {    


 en1=0;


 en2=1;

     in1=in3=1;

     in2=in4=0;

   
 delay(1000);

   
 en1=1;


 en2=1;

        }

  else

  if(sw4==0)      /// left

   {

    en1=1;


en2=0;

    in1=in3=1;

    in2=in4=0;

   
delay(1000);

   
en1=1;


en2=1;

     }

  else   /// stop

   if((sw1)&&(sw2)&&(sw3)&&(sw4))

   {

   en1=en2=0;

   }

 else;

}  

}  

#include<reg51.h>

#include<intrins.h>

void serial_com (unsigned char value);

void send_to_serial (unsigned char s[]);

void delay(unsigned int ); 

unsigned int i;

void convert(unsigned char temp2_value);

sbit rf1 = P2^0;

sbit rf2 = P2^1;

sbit rf3 = P2^2;

sbit rf4 = P2^3;

#define rfrx P0

sbit txen = P2^4;

sbit rxen = P2^5;
void main()

{ 

unsigned char ch,temp;

txen=0;

TMOD=0x20;

TH1=0xFd;

SCON=0x50;

TR1=1;

send_to_serial(" WELCOME ");

serial_com(13);

serial_com(10); 

send_to_serial(" SELECT THE MODE  ");

serial_com(13);

serial_com(10); 

send_to_serial("F-->FRONT  ");

serial_com(13);

serial_com(10); 

send_to_serial("B-->BACK  ");

serial_com(13);

serial_com(10); 

send_to_serial("L-->LEFT  ");

 serial_com(13);

 serial_com(10); 

 send_to_serial("R-->RIGHT  ");

 serial_com(13);

 serial_com(10); 

 send_to_serial("S-->STOP  ");
 serial_com(13);

 serial_com(10); 

while(1)

{ 

 if(RI==1)

 {

  ch=SBUF;

  delay(10);

  RI=0;

  serial_com(ch); 

  serial_com(13); 

  serial_com(10); 

if(ch=='F')

  {

   txen=1;

   rf1=0;

   rf2=rf3=rf4=1;

   send_to_serial("MOVING FRONT.. ");

 }

if(ch=='B')

 {
   txen=1;

   rf2=0;

   rf1=rf3=rf4=1;

   send_to_serial("MOVING BACK.. ");

}

if(ch=='L')

 {

   txen=1;

   rf3=0;

   rf2=rf1=rf4=1;

   send_to_serial("MOVING LEFT.. ");

 }

if(ch=='R')

 {

   txen=1;

   rf4=0;

   rf2=rf3=rf1=1;

    send_to_serial("MOVING RIGHT.. ");

}

if(ch=='S')

 {

   txen=1;

   rf1=1;
   rf2=rf3=rf4=1;
  send_to_serial("STOPPED.. ");

 }

serial_com(13); 

serial_com(10); 

delay(500);

txen=0;

}   

if(rxen)

{

serial_com(13); 

serial_com(10); 

send_to_serial("OBSTACLE DETECTED..!!!!!!!!!!! ");

serial_com(13); 

serial_com(10); 

temp=0;

delay(100);

temp=rfrx;

send_to_serial("temperature:  ");

convert(temp);

}

}

 }

//&&&&&&&&&&&&&&&&&&&&& DELAY PROGRAM &&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&//
 void delay(unsigned int value)

 {

           unsigned int x,y;

           for(x=0;x<value;x++)

           for(y=0;y<100;y++);

 }

void serial_com (unsigned char value)

{

SBUF=value;

while(TI==0);

TI=0;

delay(10);

}

void send_to_serial (unsigned char s[])

{

unsigned char r;

for(r=0;s[r]!='\0';r++)  


{








SBUF=s[r];

while(TI==0);

TI=0;

}

}

void convert(unsigned char temp2_value)


 {

             unsigned char d1,d2,d3;

             d3=temp2_value%10;

             temp2_value/=10;




 d1=temp2_value/10;

             d2=temp2_value%10;

             serial_com(d1+0x30);

             serial_com(d2+0x30);

             serial_com(d3+0x30);

  
 }

// ********************************END********************************//
7. CONCLUSION
The implementation of PC based  controlled Robot using RF and microcontroller is done successfully. The communication is properly done without any interference between different modules in the design. Design is done to meet all the specifications and requirements. Software tools like Keil Uvision Simulator, Proload to dump the source code into the microcontroller, Orcad Lite for the schematic diagram have been used to develop the software code before realizing the hardware. 


The performance of the system is more efficient. Controlling the Robot based on PC using RF technology is the main job carried out by the microcontroller. The mechanism is controlled by the microcontroller.

Circuit is implemented in Orcad and implemented on the microcontroller board. The performance has been verified both in software simulator and hardware design. The total circuit is completely verified functionally and is following the application software.

It can be concluded that the design implemented in the present work provide portability, flexibility and the data transmission is also done with low power consumption.

WORKING PROCEDURE:


First microcontroller initialize the PC . After that controller  continuously read the data from PC. If the user moves the PC any direction (F,B,L,R),the values are updated in register of PC  then controller reads the data from PC  and decide the in which direction PC  has been moved, according to movement it sends signal to robot through RF transmitter.

At robot side receiver decode this data using RF decoder and gives to microcontroller. Then this controller moves the robot in respective direction.
8. APPLICATIONS
1. This concept can be applied at places, the robot is sent inside an enclosure or some area where it is not possible for a human to enter.
2. After further enhancement and developing the prototype, it can be used in military and defense forces  to detect the enemy by sending the robot.

8.1 ADVANTAGES
1.  Cost effective 

2. Low power consumption

3. Useful for army applications.
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