INDUSTRIAL FAULT INDICATION SYSTEM WITH OVER VOLTAGE OVER TEMPERATURE USING ANALOG TO DIGITAL(ADC) CONVERTERS
ABSTRACT:
Aim: 

To design a fault indication system with over voltage over temperatue

BLOCK  DIAGRAM:
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Description:
To measure the voltage, current, and resistance we need to design analog circuits. These analog circuits measure these three parameters and ready to corresponding outputs. 

 The outputs of these analog circuits are to be connected ADC, this ADC is connected to micro controller so that it can acquire desired parameter. The set point is predefined in the program when ever the set point exceeds or the reading below the set point of temperature dc motor comes into the on condition. Similarly green and red leds indicates the voltage. These readings can then display on the LCD display
Hard ware:  

· Micro controller

· ADC

· Lm 35(temp sensor)

· Lcd 

· Dc motor

· leds

Soft ware:

· Functionality of all above components

· Embedded C programming
SCHEMATIC DIAGRAM:
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  MICROCONTROLLER  89S52:
Features:
• 8K Bytes of In-System Reprogrammable Flash Memory

• Endurance: 1,000 Write/Erase Cycles

• Fully Static Operation: 0 Hz to 24 MHz

• 256 x 8-bit Internal RAM

• 32 Programmable I/O Lines

• Three 16-bit Timer/Counters

• Eight Interrupt Sources

• Programmable Serial Channel

• Low-power Idle and Power-down Modes

Description:

The AT89C52 is a low-power, high-performance CMOS 8-bit microcomputer with 8Kbytes of Flash programmable and erasable read only memory (PEROM). The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer, which provides a highly flexible and cost-effective solution to many embedded control applications.

Pin Diagram - AT89S52:
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Pin diagram of 8052.

PIN DISCRIPTION:

VCC - Supply voltage.

GND - Ground.

Port 0

Port 0 is an 8-bit open drain bi-directional 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 bi-directional 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.
Port Pin Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2), clock-out

P1.1 T2EX (Timer/Counter 2 capture/reload trigger and direction control
Port 2

Port 2 is an 8-bit bi-directional 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 (I IL ) 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 use 16-bit addresses (MOVX @ DPTR). In this application, Port 2 uses strong internal pullups when emitting 1s. During accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register. Port 2 also receives the high-order address bits and some control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups. 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 pullups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (I IL ) because of the pullups. Port 3 also serves the functions of various special features of the AT89C51. Port 3 also receives some control signals for Flash programming and verification.
Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INT0 (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 T0 (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)

P3.7 RD (external data memory read strobe).
RST:

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

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. 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 AT89C52 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 pro-gram memory locations starting at 0000H up to FFFFH. 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 12V programming enable voltage (VPP) during Flash programming when 12V programming is selected.

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

XTAL2: Output from the inverting oscillator amplifier

          ARCHITECHTURE OF 8052 MICROCONTROLLER:
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Architecture of 8052:

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier, which can be configured for use as an on-chip oscillator, as shown in Figure #3. 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 as shown in Figure #4. 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.

Idle Mode
In idle mode, the CPU puts itself to sleep while all the on-chip peripherals remain active. The mode is invoked by software. The content of the on-chip RAM and all the special functions registers remain unchanged during this mode. The idle mode can be terminated by any enabled interrupt or by a hardware reset. It should be noted that when idle is terminated by a hardware reset, the device normally resumes program execution, from where it left off, up to two machine cycles before the internal reset algorithm takes control. On-chip hardware inhibits access to internal RAM in this event, but access to the port pins is not inhibited. To eliminate the possibility of an unexpected write to a port pin when Idle is terminated by reset, the instruction following the one that invokes Idle should not be one that writes to a port pin or to external memory. 

Oscillator Connections:
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 Oscillator Connections

Note: C1, C2 = 30 pF ± 10 pF for Crystals

                     

  = 40 pF ± 10 pF for Ceramic Resonators
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External Clock drive Configuration

Liquid Crystal Display (LCD):

Liquid crystal display a type of display used in digital watches and many portable computers.

[image: image7.emf]
LCD displays utilize two sheets of polarizing material with a liquid crystal solution between them. An electric current passed through the liquid causes the crystals to align so that light cannot pass through them. Each crystal, therefore, is like a shutter, either allowing light to pass through or blocking the light.

       The liquid crystals can be manipulated through an applied electric voltage so that light is allowed to pass or is blocked.

By carefully controlling where and what wavelength (color) of light is allowed to pass, the LCD monitor is able to display images. A back light provides LCD monitor’s brightness.

Other advances have allowed LCD’s to greatly reduce liquid crystal cell response times.

 Response time is basically the amount of time it takes for a pixel to “change colors”. In reality response time is the amount of time it takes a liquid crystal cell to go from being active to inactive

Here the LCD is used at both the Transmitter as well as the receiver side.

The input which we give to the microcontroller is displayed on the LCD of the transmitter side and the message sent is received at the receiver side which displays at the receiver end of the LCD and the corresponding operation is performed 

They make complicated equipment easier to operate. LCDs come in many shapes and sizes but the most common is the 16 character x 4 line display with no backlight.

 It requires only 11 connections – eight bits for data (which can be reduced to four if necessary) and three control lines (we have only used two here). It runs off a 5V DC supply and only needs about 1mA of current.

 The display contrast can be varied by changing the voltage into pin 3 of the display,

Pin description of LCD:

[image: image8.emf]
]

From this description, the interface is a parallel bus, allowing simple and fast reading/writing of data to and from the LCD. This waveform will write an ASCII Byte out to the LCD's screen. 

PIN DESCRIPTIONS

Vcc, Vss and Vee

                While Vcc and Vss provide +5V and ground respectively, Vee is used for controlling LCD contrast.

	PIN
	SYMBOL
	I/O
	DESCRIPTION

	1
	Vss
	--
	Ground

	2
	Vcc
	--
	+5V power supply

	3
	Vee
	--
	Power supply to control contrast

	4
	RS
	I
	RS=0 to select command register

RS=1 to select data register

	5
	R/W
	I
	R/W=0 for write

R/W=1 for read

	6
	EN
	I/O
	Enable

	7
	DB0
	I/O
	The 8-bit data bus

	8
	DB1
	I/O
	The 8-bit data bus

	9
	DB2
	I/O
	The 8-bit data bus

	10
	DB3
	I/O
	The 8-bit data bus

	11
	DB4
	I/O
	The 8-bit data bus

	12
	DB5
	I/O
	The 8-bit data bus

	13
	DB6
	I/O
	The 8-bit data bus

	14
	DB7
	I/O
	The 8-bit data bus


The ASCII code to be displayed is eight bits long and is sent to the LCD either four or eight bits at a time. 

If four bit mode is used, two "nibbles" of data (Sent high four bits and then low four bits with an "E" Clock pulse with each nibble) are sent to make up a full eight bit transfer.

The "E" Clock is used to initiate the data transfer within the LCD.

Deciding how to send the data to the LCD is most critical decision to be made for an LCD interface application.

Eight-bit mode is best used when speed is required in an application and at least ten I/O pins are available.

The "R/S" bit is used to select whether data or an instruction is being transferred between the microcontroller and the LCD.

If the Bit is set, then the byte at the current LCD "Cursor" Position can be reader written.

 When the Bit is reset, either an instruction is being sent to the LCD or the execution status of the last instruction is read back
INTERFACING LCD WITH CONTROLLER:


Interfacing a LCD with a microcontroller.

Advantages:

             LCD interfacing with 8051 is a real-world application. In recent years the LCD is finding widespread use replacing LEDs (seven segment LEDs or other multisegment LEDs). 

This is due to following reasons:

1. The declining prices of LCDs.

2. The ability to display numbers, characters and graphics. This is in contrast to LEDs, which are limited to numbers and a few characters. An intelligent LCD display of two lines, 20 characters per line, which is interfaced to the 8051.

3. Incorporation of a refreshing controller into the LCD, thereby relieving the CPU to keep displaying the data.

4. Ease of programming for characters and graphics.


Basic commands of LCD:

          When LCD is powered up, the display should show a series of dark squares, possibly only on part of display. 


These characters are actually in their off state, so the contrast control should be adjusted anti-clockwise until the squares are just visible. 


The display module resets itself to an initial state when power is applied, which curiously the display has blanked off so that even if characters are entered, they cannot be seen.



 It is therefore necessary to issue a command at this point, to switch the display on. 


     Prototype circuit:

            For a LCD module to be used effectively in any piece of equipment, a microprocessor or a micro controller is usually required to drive it.



 However, before attempting to wire the two together, some initial experiments can be performed by connecting a series of switches to the pins of the module.


This can be a quite beneficial step, if even you are thoroughly conversant with the workings of microprocessors.
Circuit description of LCD experiment:
                  The circuit can be wired up on a “plug-in-style” prototyping board, using dual-in-line switches for the data lines (S1-S8)

A toggle switch for the RS input (S10) and a momentary action switch (or macro switch) for usage.

              Most of the LCD modules conform to a standard interface specification. A 14pin access is provided having eight data lines, three control lines and three power lines.

The connections are laid out in one of the two common configurations, either two rows of seven pins, or a single row of 14 pins.
One of the, pins are numbered on the LCD’s print circuit board (PCB), but if not, it is quite easy to locate pin1. 

Since this pin is connected to ground, it often has a thicker PCB track, connected to it, and it is generally connected to metalwork at same point.
Pin description:   

                                         G      +5V     -5v



                 

                    D0  D1   D2  D3  D4   D5   D6   D7       RS    R/W  EN

The LCD plays a major role in the entire operation as it has the ability to display the certain data that the user has entitled.

LCD display varies from input to input as there is no specific outline for it to operate.
Light Emitting Diode (LED):


A light-emitting diode (LED) is a semiconductor diode that emits incoherent narrow spectrum light when electrically biased in the forward direction of the pn-junction, as in the common LED circuit. This effect is a form of electroluminescence


While sending a message in the form of bits such as 1,the data is sent to the receiver side correspondingly the LED glows representing the data is being received simultaneously when we send 8 as a data the LED gets off .





[image: image9]
Color Coding

Color                Potential Difference

Infrared                  
 1.6 V

Red

 1.8 V to 2.1 V

Orange 

2.2 V

Yellow 

2.4 V

Green 


2.6 V

Blue 

3.0 V to 3.5 V

White

 3.0 V to 3.5 V

Ultraviolet 

3.5V
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Close-up of a typical LED in its case, showing the internal structure.

MCP 3208
Features

• 12-bit resolution

• ± 1 LSB max DNL

• ± 1 LSB max INL (MCP3204/3208-B)

• ± 2 LSB max INL (MCP3204/3208-C)

• 4 (MCP3204) or 8 (MCP3208) input channels

• Analog inputs programmable as single-ended orpseudo-differential pairs

• On-chip sample and hold

• SPI serial interface (modes 0,0 and 1,1)

• Single supply operation: 2.7V - 5.5V

• 100 ksps max. sampling rate at VDD = 5V

• 50 ksps max. sampling rate at VDD = 2.7V

• Low power CMOS technology:

- 500 nA typical standby current, 2 μA max.

- 400 μA max. active current at 5V

• Industrial temp range: -40°C to +85°C

• Available in PDIP, SOIC and TSSOP packages
Applications:
• Sensor Interface

• Process Control

• Data Acquisition

• Battery Operated Systems
Description:
The Microchip Technology Inc. MCP3204/3208

devices are successive approximation 12-bit Analogto-

Digital (A/D) Converters with on-board sample and

hold circuitry. The MCP3204 is programmable to provide

two pseudo-differential input pairs or four singleended

inputs. The MCP3208 is programmable to provide

four pseudo-differential input pairs or eight singleended

inputs. Differential Nonlinearity (DNL) is specified

at ±1 LSB, while Integral Nonlinearity (INL) is

offered in ±1 LSB (MCP3204/3208-B) and ±2 LSB

(MCP3204/3208-C) versions.

Communication with the devices is accomplished using

a simple serial interface compatible with the SPI protocol.

The devices are capable of conversion rates of up

to 100 ksps. The MCP3204/3208 devices operate over

a broad voltage range (2.7V - 5.5V). Low current

design permits operation with typical standby and

active currents of only 500 nA and 320 μA, respectively.

The MCP3204 is offered in 14-pin PDIP, 150 mil

SOIC and TSSOP packages. The MCP3208 is offered

in 16-pin PDIP and SOIC packages.
[image: image11.emf]
DEVICE OPERATION:

The MCP3204/3208 A/D converters employ a conventional

SAR architecture. With this architecture, a sample

is acquired on an internal sample/hold capacitor for

1.5 clock cycles starting on the fourth rising edge of the

serial clock after the start bit has been received. Following

this sample time, the device uses the collected

charge on the internal sample/hold capacitor to produce

a serial 12-bit digital output code. Conversion

rates of 100 ksps are possible on the MCP3204/3208.

See Section 6.2, “Maintaining Minimum Clock Speed”,

for information on minimum clock rates. Communication

with the device is accomplished using a 4-wire SPIcompatible

interface.
POWER SUPPLY UNIT:
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Power Supply Unit 

The power supply unit is used to provide constant 5 V dc supply to the peripherals. The 230 V ac is converted into 9 V ac by using a transformer and then a bridge rectifier rectifies it to a 9 V dc with ac ripples. This is then filtered by electrolytic capacitors used across the rectifier output. LM7805 regulator is employed to obtain a constant 5 V dc at the output.

REGULATOR LM7805:
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Regulator LM7805. 

This is a digital IC used as a regulator for regulating the output. LM7805 provides a constant 5V dc supply as output. For this it needs at least 8V dc as input.

LM35:

Features

-Calibrated directly in ° Celsius (Centigrade)

- Linear + 10.0 mV/°C scale factor

- 0.5°C accuracy guaranteeable (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 for 1 mA load

General Description:

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
Typical Applications:

[image: image14.emf]
[image: image15.emf]
Applications:
The LM35 can be applied easily in the same way as other

Integrated-circuit temperature sensors. It can be glued or

Cemented to a surface and its temperature will be within

about 0.01°C of the surface temperature.

This presumes that the ambient air temperature is almost the

same as the surface temperature; if the air temperature were

much higher or lower than the surface temperature, the

actual temperature of the LM35 die would be at an intermediate

temperature between the surface temperature and the

air temperature. This is expecially true for the TO-92 plastic

package, where the copper leads are the principal thermal

path to carry heat into the device, so its temperature might

be closer to the air temperature than to the surface temperature

[image: image16.emf]
TRANSISTOR:
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INTRODUCTION TO KIEL SOFT WARE

Many companies provide the 8051 assembler, some of them provide shareware version of their product on the Web, Kiel is one of them. We can download them from their Websites. However, the size of code for these shareware versions is limited and we have to consider which assembler is suitable for our application.

Kiel u Vision2:

Kiel uVision2 is an IDE (Integrated Development Environment) that helps you write, compile, and debug embedded programs. It encapsulates the following components:

. A project manager.

. A make facility.

. Tool configuration.

. Editor.

. A powerful debugger.

To help you get started, several example programs

Building an Application in uVision2:

To build (compile, assemble, and link) an application in uVision2, you must:

. Select Project–Open Project

(for example, \C166\EXAMPLES\HELLO\HELLO.UV2).

. Select Project - Rebuild all target files or Build target.

UVision2 compiles, assembles, and links the files in your project.

Creating Your Own Application in uVision2:

To create a new project in uVision2, you must:

. Select Project - New Project.

. Select a directory and enter the name of the project file.

. Select Project - Select Device and select an 8051, 251, or C16x/ST10 device from the Device

. Database

. Create source files to add to the project.

. Select Project - Targets, Groups, Files. Add/Files, select Source Group1, and add the source files to

the project.

. Select Project - Options and set the tool options. Note when you select the target device from the Device Database™ all-special options are set automatically. You typically only need to configure the memory map of your target hardware. Default memory model settings are optimal for most

Applications:

. Select Project - Rebuild all target files or Build target.

Debugging an Application in uVision2:

To debug an application created using uVision2, you must:

. Select Debug - Start/Stop Debug Session.

. Use the Step toolbar buttons to single-step through your program. You may enter G, main in the Output Window to execute to the main C function.

. Open the Serial Window using the Serial #1 button on the toolbar.

. Debug your program using standard options like Step, Go, Break, and so on.

Limitations of Evaluation Software:

The following limitations apply to the evaluation versions of the C51, C251, or C166 tool chains.

C51 Evaluation Software Limitations:

. The compiler, assembler, linker, and debugger are limited to 2 Kbytes of object code but source Code may be any size. Programs that generate more than 2 Kbytes of object code will not compile, assemble, or link the startup code generated includes LJMP's and cannot be used in single-chip devices supporting Less than 2 Kbytes of program space like the Philips 750/751/752.

. The debugger supports files that are 2 Kbytes and smaller.

. Programs begin at offset 0x0800 and cannot be programmed into single-chip devices.

. No hardware support is available for multiple DPTR registers.

. No support is available for user libraries or floating-point arithmetic.

. The following components, which are present in the PK51 Full Version, are not included in the C51

Evaluation Software:

. Code-Banking Linker/Locator.

. Library Manager.

. RTX-51 Tiny Real-Time Operating System.

C251 Evaluation Software Limitations:

The compiler, assembler, linker, and debugger are limited to 4 Kbytes of object code but sourcecode may be any size. Programs that generate more than 4 Kbytes of object code will not compile, assemble, or link. The debugger supports files that are 4 Kbytes and smaller.

C166 Evaluation Software Limitations:

The compiler, assembler, linker, and debugger are limited to 4 Kbytes of object code but source Code may be any size. Programs that generate more than 4 Kbytes of object code will not compile, Assemble, or link The debugger supports files that are 4 Kbytes and smaller.

Peripheral Simulation:

The u vision2 debugger provides complete simulation for the CPU and on chip peripherals of most embedded devices. To discover which peripherals of a device are supported, in u vision2. Select the Simulated Peripherals item from the Help menu. You may also use the web-based device database. We are constantly adding new devices and simulation support for on-chip peripherals so be sure to check Device Database often. 

PROGRAM:
#include <reg52.h>

#define LCD P0

sbit DCLK = P1^0;

sbit SDAT= P1^1;

sbit CS =P1^2;

sbit heater=P2^0;

sbit fan=P1^3;       

void init_lcd(void);

void cmd_lcd(unsigned char);

void write_lcd(unsigned char);

void display_lcd(unsigned char *);

void integer_lcd(int);

void float_lcd(float);

void delay_ms(unsigned int);

void adc_convert (void);

unsigned char byte_read(void);

unsigned char byte0,byte1;

unsigned int num;

float val;

void main (void)

{

  init_lcd();

  delay_ms(100);

  display_lcd("SPI Protocol");

  cmd_lcd(0xc0);

  display_lcd("Using MCP3201");

  delay_ms(1500);

  cmd_lcd(0x01);

  display_lcd("ADC Conversion");

    while(1)

  {

  cmd_lcd(0xc0);

  adc_convert();      

  delay_ms(100);

  }

}

void adc_convert (void)  

{  

    DCLK=1;

    CS=1;                  //low to high to start conversion

    CS=0;

    byte1=byte_read();
 //msb result from adc


byte0=byte_read();
//lsb result from adc

     CS=1; 

    num=(byte1&0x1f);
//

    num=((num<<8)|byte0)>>1;

    val=((num*5.00)/4096)*100;

    float_lcd(val);


if(val>34.0)


{




fan=1;




heater=1;


}


if(val<34.0)


{




fan=0;




heater=0;


}

}

  unsigned char byte_read (void)  

{

 unsigned char i,c=0,mask=0x80;

  for (i=0;i<8;i++)

   {

    DCLK=0;

     if (SDAT==1)

      c|=mask;

    DCLK=1;

    mask>>=1;                                          

   }

  return c;

}

void init_lcd(void)

{                            

delay_ms(10);

cmd_lcd(0x28);

cmd_lcd(0x0e);

cmd_lcd(0x06);

cmd_lcd(0x01);

}

void cmd_lcd(unsigned char c)

{          

unsigned char temp;

temp=c>>4;

LCD=temp<<4|0x08;

LCD=0;

LCD=c<<4|0x08;

LCD=0;

delay_ms(2);

}

void write_lcd(unsigned char c)

{

unsigned char temp;

temp=c>>4;

LCD=temp<<4|0x0a;

LCD=0;

LCD=c<<4|0x0a;

LCD=0;

delay_ms(2);

}

void display_lcd(unsigned char *s)

{

while(*s)

write_lcd(*s++);

}

void integer_lcd(int n)

{

unsigned char c[6];

unsigned int i=0;

  if(n<0)

  {

    write_lcd('-');

    n=-n;

  }

  if(n==0)

    write_lcd('0');

  while(n>0)

  {

    c[i++]=(n%10)+48;

    n/=10;

  }

  while(i-->=1)

    write_lcd(c[i]);

}

void float_lcd(float f)

{

int n;

float temp;

n=f;

integer_lcd(n);

write_lcd('.');

temp=f-n;

if(temp>=0.00&&temp<=0.09)

write_lcd('0');

f=temp*100;

n=f;

integer_lcd(n);

}

void delay_ms(unsigned int i)

{

unsigned int j;


while(i-->0)


{



for(j=0;j<500;j++)



{




;



}


}

} 
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