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ABSTRACT

 	
Agricultural technology is changing rapidly. Farm machinery, Farm building and production facilities are constantly being improved. Agricultural applications suitable for photovoltaic (PV) solutions are numerous. These applications are a mix of individual installations and systems installed by utility companies when they have found that a PV solution is the best solution for remote agricultural need such as water pumping for crops or livestock. A solar powered water pumping system is made up of two basic components. These are PV panels and pumps. The smallest element of a PV panel is the solar cell. Each solar cell has two or more specially prepared layers of semiconductor material that produce direct current (DC) electricity when exposed to light. This DC current is collected by the wiring in the panel. It is then supplied either to a DC pump, which in turn pumps water whenever the sun shines, or stored in batteries for later use by the pump. The aim of this article is to explain how solar powered water pumping system works and what the differences with the other energy sources are. 
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CHAPTER-1                                             INTRODUCTION

CONCEPT OF SOLAR SYSTEM IN AGRICULTURE:-

           Energy is a key ingredient for the overall development of an economy. India has been endowed with abundant renewable solar energy resource. India is large country and the rate of electrification has not kept pace with the expanding population, urbanization and industrialization and has resulted in the increasing deficit between demand and supply of electricity. This has not only resulted in under electrification but also put heavy pressure on the governments to keep pace with demand for electricity. People not served by the power grid have to rely on fossil fuels like kerosene and diesel for the poor people in rural areas. 

                                          
(Figure 1.2: solar Water pumping system)
 
Wherever the rural areas have been brought under power grid the erratic   and   unreliable power Supply has not helped the farmers and the need for an uninterrupted power supply especially during the critical farming period has been a major area of concern. India receives a solar energy equivalent of 5,000 trillion KWh/year with a daily average solar energy incidence of 4-7 KWh/m2. This is considerably more than the total energy consumption of the country. Further, most parts of the country experience 250-300 sunny days in a year, which makes solar energy a viable option in these areas. Decentralized renewable energy system, which relies on locally available resources, could provide the solution to the rural energy problem, particularly in remote areas where grid extension is not a viable proposition.

Figure 2: Solar Irrigation System
      
       Solar energy, with its virtually infinite potential and free availability represents a nonpolluting and inexhaustible energy source which can be developed to meet the energy need of mankind in a major way.  The high cost,   fast depleting tested kits are available to retrofit the most pole most pole mounting applications.

























1.2 BASIC BLOCK DIAGRAM OF SOLAR SYSTEM IN AGRICULTURE

Block diagram:
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Street 
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Fig1.2 block diagram of solar system in agriculture








1.2.1 Working of block diagram:-

         The solar system in agriculture very useful for our country. Now see the fig1.2 of block diagram of solar system in agriculture.
  
      	Now see the working of in block diagram.

	When sun light falls on panel in solar panel made by silicon and germanium. It is convert photon energy to electric energy. So the solar cell converts in electrical energy in dc system. And also USB battery in hole day battery charge use dc supply in street light and water level indicator and water pump in agriculture system.  
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CHAPTER-2                                      CIRCUIT DIAGRAM

CIRCUIT DIAGRAMS


2.1.1 WATER LEVEL INDICATOR CIRCUIT

2.1.3 BATTERY CHARGER CIRCUIT





2.1.1 WATER LEVEL INDICATOR CIRCUIT:-


  
 (Fig: 2.2-circuit diagram of the numeric water-level indicator with display)

Working of circuit

 	 The Numeric Water Level Indicator employs a simple mechanism to detect and indicate the water level in a tank or any other container. The level sensing is done by a set of nine probes which are placed at nine different levels on the tank walls (with probe9 to probe1 placed in decreasing order of height; COM probe is placed on the base of the tank).Basically, level9 represents the “tank full” condition while COM represents the “tank empty” condition.       
        
  When the tank is empty, all the inputs to the priority encoder IC1 remain high; as a result its output also remains high. Since these outputs are inverted and fed as inputs to the decoder driver CD4511 (IC2), all inputs to IC2 are low. The seven segment display correspondingly shows a ‘0’, indicating that the tank is empty.
        
For example, when the water reacheslevel1 (but is below level2), pin11 (A0) of IC1 is pulled to ground and the out-put generated at pin9 (Y0) of IC1 also becomes low. After inversion, the bits fed to the input pins of IC2 are 0001(DCBA). Hence, the corresponding digit displayed by the seven segment display is a ‘1’. The same mechanism applies to the detection
N of all the other levels.
           When the tank is full, all inputs to IC1 become low and all its outputs also go low .This causes all the inputs to IC2to go high and hence the display shows a ‘9’, thereby indicating a “tank full” condition.

2.1.3 BATTERY CHARGER CIRCUIT DIAGRAM:-


WORKIND PRINCIPAL OF BATTERY CHARGER
  The circuit uses a 12 volt solar panel and a variable voltage regulator IC LM 317. The solar panel consists of solar cells each rated at 1.2 volts. 12 volt DC is available from the panel to charge the battery. Charging current passes through D1 to the voltage regulator IC LM 317. By adjusting its Adjust pin, output voltage and current can be regulated. 
 	VR is placed between the adjust pin and ground to provide an output voltage of 9 volts to the battery. Resistor R3 Restrict the charging current and diode D2 prevents discharge of current from the battery. Transistor T1 and Zener diode ZD act as a cut off switch when the battery is full. Normally T1 is off and battery gets charging current. When the terminal voltage of the battery rises above 6.8 volts, Zener conducts and provides base current to T1. It then turns on grounding the output of LM 317 to stop charging.
2.1.4 Switching & connection
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LISTOF COMPONENTS

	COMPONENTS OF WATER LEVEL INDICATOR




	SR NO.
	COMPONENT
	UNIT

	 1.
	Solar cell
	NO.1

	2.
	Resister
	

	
	R1 to R9=560k
	N0.9

	
	R10 to R13=12k
	No.4

	
	R14 to R17=33k
	No.4

	
	R18 to R24=470Ω
	No.7

	
	R1=180
	No.1

	
	R2=1k
	No.1

	
	R3=10R,1w
	No.1

	3.
	Variable resister 
	

	
	1k
	No.1

	4.
	IC
	

	
	IC1=74HC147
	No.1

	
	IC2=CD4511
	No.1

	
	IC3=LM317
	

	5.
	Transistor
	

	
	BC 574
	No.4

	
	BC 548
	No.1

	6.
	LED display
	

	
	LTS543
	No.1

	7.
	D.C.  series motor
	No.1

	8.
	6V battery
	No.1

	9.
	Diode
	

	
	IN 4007
	No.2

	10.
	Zener diode
	

	
	ZD 6V,1W
	No.1

	        11.
	LED
	No.1

	











2.1.3 INTRODUCTION OF COMPONENT

solar cell



(Fig, 2.3. Solar Cells)

         Photovoltaic offer consumers the ability to generate electricity in a clean, quiet and reliable way. Photovoltaic systems are comprised of photovoltaic cells, devices that convert light energy directly into electricity. Because the source of light is usually the sun, they are often called solar cells. The word photovoltaic comes from “photo,” meaning light, and “voltaic,” which refers to producing electricity. Therefore, the photovoltaic processes “producing electricity directly from sunlight.” Photovoltaic are often referred to as PV.PV systems are being installed by Texans who already have grid-supplied electricity but want to begin to live more independently or who are concerned about the environment. For some applications where small amounts of electricity are required, like emergency call boxes, PV systems are often cost justified even when grid electricity is not very far away. When applications require larger amounts of electricity and are located away from existing power lines, photovoltaic systems can in many cases offer the least expensive, most viable option. In use today on street lights, gate openers and other low power tasks, photovoltaic are gaining popularity in Texas and around the world as their price declines and efficiency increases.

              You've probably seen calculators with solar cells -- devices that never need batteries and in some cases don't even have an off button. As long as there's enough light, they seem to work forever. You may also have seen larger solar panels, perhaps on emergency road signs, call boxes, and buoys and even in parking lots to power the lights.
            Although these larger panels aren't as common as solar-powered calculators, they're out there and not that hard to spot if you know where to look. In fact, photovoltaic -- which were once used almost exclusively in space, powering satellites' electrical systems as far back as 1958 -- are being used more and more in less exotic ways. The technology continues to pop up in new devices all the time, from sunglasses to electric vehicle charging stations.
             The hope for a "solar revolution" has been floating around for decades -- the idea that one day we'll all use free electricity from the sun. This is a seductive promise, because on a bright, sunny day, the sun's rays give off approximately 1,000 watts of energy per square meter of the planet's surface. If we could collect all of that energy, we could easily power our homes and offices for free.
  	  In this article, we will examine solar cells to learn how they convert the sun's energy directly into electricity. In the process, you will learn why we're getting closer to using the sun's energy on a daily basis, and why we still have more research to do before the process becomes cost-effective.
 Converting Photons to Electrons

(Fig 2.3-Solar cell)
  	    The solar cells that you see on calculators and satellites are also called photovoltaic (PV) cells, which as the name implies (photo meaning "light" and voltaic meaning "electricity"), convert sunlight directly into electricity. A module is a group of cells connected electrically and packaged into a frame (more commonly known as a solar panel), which can then be grouped into larger solar arrays, like the one operating at Nellie Air Force Base in Nevada.
           	   Photovoltaic cells are made of special materials called semiconductors such as silicon, which is currently used most commonly. Basically, when light strikes the cell, a certain portion of it is absorbed within the semiconductor material. This means that the energy of the absorbed light is transferred to the semiconductor. The energy knocks electrons loose, allowing them to flow freely.
          	   PV cells also all have one or more electric field that acts to force electrons freed by light absorption to flow in a certain direction. This flow of electrons is a current, and by placing metal contacts on the top and bottom of the PV cell, we can draw that current off for external use, say, to power a calculator. This current, together with the cell's voltage (which is a result of its built-in electric field or fields), defines the power (or wattage) that the solar cell can produce.
         	  That's the basic process, but there's really much more to it. On the next page, let's take a deeper look into one example of a PV cell: the single-crystal silicon cell.

Energy Loss in a Solar Cell

Visible light is only part of the electromagnetic spectrum. Electromagnetic radiation is not monochromatic -- it's made up of a range of different wavelengths, and therefore energy levels.

Light can be separated into different wavelengths, which we can see in the form of a rainbow. Since the light that hits our cell has photons of a wide range of energies, it turns out that some of them won't have enough energy to alter an electron-hole pair. They'll simply pass through the cell as if it were transparent. Still other photons have too much energy. Only a certain amount of energy, measured in electron volts (eve) and defined by our cell material (about 1.1 eV for crystalline silicon), is required to knock an electron loose. We call this the band gap energy of a material. If a photon has more energy than the required amount, then the extra energy is lost. (That is, unless a photon has twice the required energy, and can create more than one electron-hole pair, but this effect is not significant.) These two effects alone can account for the loss of about 70 percent of the radiation energy incident on our cell.

Why can't we choose a material with a really low band gap, so we can use more of the photons? Unfortunately, our band gap also determines the strength (voltage) of our electric field, and if it's too low, then what we make up in extra current (by absorbing more photons), we lose by having a small voltage. Remember that power is voltage times current. The optimal band gap, balancing these two effects, is around 1.4 eV for a cell made from a single material.

We have other losses as well. Our electrons have to flow from one side of the cell to the other through an external circuit. We can cover the bottom with a metal, allowing for good conduction, but if we completely cover the top, then photons can't get through the opaque conductor and we lose all of our current (in some cells, transparent conductors are used on the top surface, but not in all). If we put our contacts only at the sides of our cell, then the electrons have to travel an extremely long distance to reach the contacts. Remember, silicon is a semiconductor -- it's not nearly as good as a metal for transporting current. Its internal resistance (called series resistance) is fairly high, and high resistance means high losses. To minimize these losses, cells are typically covered by a metallic contact grid that shortens the distance that electrons have to travel while covering only a small part of the cell surface. Even so, some photons are blocked by the grid, which can't be too small or else its own resistance will be too high.

Now that we know how a solar cell operates, let's see what it takes to power a house with the technology.
2.Resistors:-


(Fig, 2.5 Resistors)

           	 The most basic role of resistors is current limiting i.e, precisely controlling the quantity of electrical current that is going to flow through a device or a conductor. Resistors can also be used as voltage divider, in other words they can be used to generate any voltage from an initial bigger voltage by dividing it. They are also used as pull-up resistors in electronic logic circuits to ensure that inputs to logic systems settle at expected logic levels if external devices are d  is connected or high-impedance. They may also be used at the interface between two different types of logic devices, possibly operating at different power supply voltages.

The resistor is one of the most diverse and easiest of all the electrical components you will find in your average radio or TV set. This is because it has been around for many years and plays such a vital role that it will continue to in many new shapes and sizes to come. Today there are many different resistors in circulation, all of which will be explained shortly but for now let’s go over some of the most important details.



           (Fig, 2.6 Block Diagram of Colour Band Resistor)

 	The resistor is a component that has one purpose and that is to resist current and voltage by means of combining conductive material with a nonconductive one to form a substance that allows electrons to flow through its self but not as efficiently as a typical wire. The unit of measuring how much the resistor will oppose current is measured in ohms and to determine the outcome of the resistor we would use mathematical formulas known as ohms law.  There are three main types of resistors, which can then be broken down into other categories but let’s first look at the three           

           The electrical resistance of an electrical element is the opposition to the passage of an electric current through that element; the inverse quantity is electrical conductance, the ease at which an electric current passes. Electrical resistance shares some conceptual parallels with the mechanical notion of friction. The SI unit of electrical resistance is the ohm (Ω), while electrical conductance is measured in Siemens (S).   

        	An object of uniform cross section has a resistance proportional to its resistivity and length and inversely proportional to its cross-sectional area. All materials show some resistance, except for superconductors, which have a resistance of zero.
      	The resistance of an object is defined as the ratio of voltage across it to current through it:
  	For a wide variety of materials and conditions, the electrical resistance R is constant for a given temperature; it does not depend on the amount of current through or the potential difference (voltage) across the object. Such materials are called Ohmic materials. For objects made of ohmic materials the definition of the resistance, with R being a constant for that resistor, is known as Ohm's law.

Conductors and resistors

A 65-Ω resistor, as identified by its electronic colour code (blue–green–black-gold). An ohmmeter could be used to verify this value.

 	Objects such as wires that are designed to have low resistance so that they transfer current with the least loss of electrical energy are called conductors. Objects that are designed to have a specific resistance so that they can dissipate electrical energy or otherwise modify how a circuit behaves are called resistors. Conductors are made of highly conductive materials such as metals, in particular copper and aluminum. Resistors, on the other hand, are made of a wide variety of materials depending on factors such as the desired resistance, amount of energy that it needs to dissipate, precision, and cost.

DC resistance

The resistance of a given resistor or conductor grows with the length of conductor and specific resistivity of the material, and decreases for larger cross-sectional area. The resistance R and conductance G of a conductor of uniform cross section, therefore, can be computed as where is the length of the conductor, measured in meters [m], A is the cross-section area of the conductor measured in square meters [m²], σ (sigma) is the electrical conductivity measured in Siemens per meter (S·m-1), and ρ (rho) is the electrical resistivity (also called specific electrical resistance) of the material, measured in ohm-meters (Ω·m). Resistivity is a measure of the material's ability to oppose electric current.
 For purely resistive circuits conductance is related to resistance R For practical reasons, any connections to a real conductor will almost certainly mean the current density is not totally uniform. However, this formula still provides a good approximation for long thin conductors such as wires.
Measuring resistance:-

Main article: ohmmeter
An instrument for measuring resistance is called an ohmmeter. Simple ohmmeters cannot measure low resistances accurately because the resistance of their measuring leads causes a voltage drop that interferes with the measurement, so more accurate devices use four-terminal sensing.
Causes of resistance:-
A metal consists of a lattice of atoms, each with a shell of electrons. This is also known as a positive ionic lattice. The outer electrons are free to dissociate from their parent atoms and travel through the lattice, creating a 'sea' of electrons, making the metal a conductor. When an electrical potential difference (a voltage) is applied across the metal, the electrons drift from one end of the conductor to the other under the influence of the electric field.
Near room temperatures, the thermal motion of ions is the primary source of scattering of electrons (due to destructive interference of free electron waves on non-correlating potentials of ions), and is thus the prime cause of metal resistance. Imperfections of lattice also contribute into resistance, although their contribution in pure metals is negligible.
The larger the cross-sectional area of the conductor, the more electrons is available to carry the current, so the lower the resistance. The longer the conductor, the more scattering events occur in each electron's path through the material, so the higher the resistance. Different materials also affect the resistance.

3. Variable Resistor:

(Fig, 2.7 Variable Resistors)

                      A variable resistor is a potentiometer with only two connecting wires instead of three. However, although the actual component is the same, it does a very different job. The pot allows us to control the potential passed through a circuit. The variable resistance lets us adjust the resistance between two points in circuit.

              Variable resistors are often called potentiometers, or. pots. For short, because one very common use for them is as an adjustable voltage divider. For many years they were often called .volume controls, because another very common use was in adjusting the audio volume produced by amplifiers, radio and TV receivers.
                                            
                Yet another early name for essentially the same component when it was used simply as a variable resistance was rheostat. Meaning a device to .set the flow. (of current).Pots are made in a variety of physical forms, and with the actual resistance element made from different materials. Some pots are made for frequent manual adjustment via a control knob, while others are designed to be adjusted only occasi only with a screwdriver or similar tool, for .fine tuning. Of circuit performance. The latter type are usually called .preset. Pots or trim pots.

(Fig, 2.8Variable Resistor Symbol)
                 Most commonly encountered pots designed for manual control have a resistance element consisting of either a carbon-loaded resistance compound .ink. coated on a fibre sheet, or a winding of resistance wire (nichrome, coppernickelalloy or similar). Not surprisingly these are called. Carbon composition. And .wire wound. pots respectively. Higher quality pots for use in professional equipment may have the resistance element made from hot-moulded carbon loaded material, or from a metal-and-glass powder(.cermets.) fired on a ceramic substrate, or a nichrome film deposited on a ceramic substrate and then etched in a geometric pattern (.bulk metal.). These give somewhat greater reliability, and often better resolution, noise and high frequency performance

 
 (Fig, 2.9 Variable Resistances)
     Both rotary and slider pots can have a resistance element of either the carbon composition and wire wound type. Carbon composition types tend to be cheaper to make and fairly quiet in operation, and are also capable of good resolution. Wire wound types are generally more reliable and more stable in their performance, but are .coarser. in resolution due to the way the wiper makes contact with discrete turns of the wire element. Wire wound pots canals be made to dissipate more power, so pots made for use in circuits handling higher power are generally of the wire wound type.

Trim pots can be made in circular, multitier circular, linear-slider and multitier linear-slider form. Low cost varieties generally use an .open. construction where the resistance element and slider are fully exposed, but as this allows contamination by dust and moisture, the better quality trim pots are generally housed inside a small plasticise . Which is sometimes hermetically sealed? Some multitier trim pots use a worm drive system with a circular element, while others use a linear element with the slider driven via a lead screw. Either way, the reduction drives is designed to have very low .backlash. . To allow smooth and accurate adjustment.

A variable resistance is useful when we don't know in advance what resistor value will be required in circuit. By using pots as an adjustable resistor we can set the right value once the circuit is working. Controls like this are often called 'presets' because they are set by the manufacturer before the circuit is sent to the customer. They're usually hidden away inside the case of the equipment, away from the fingers of the users!



IC:-

4.1. IC1= 74HC147:

         The 74HC147 priority encoder accepts data from nine active LOW inputs (A0 to A8) and provides a binary representation on the four active LOW outputs (Y0 to Y3). Apriority is assigned to each input so that when two or more inputs are simultaneously active, the input with the highest priority is represented on the output, with the input line A8having the highest priority.


4.2.BCD to 7-segment latch decoder drivers CD4511:-

               The CD4511 is a BCD to seven segment latch decoder and driver. The circuit provides the functions of a 4-bitstorage latch, an 8421 BCD-to-seven segment decoder, and an output drive capability. It has a total of 4 inputs namely A, B, C and D.


    
             ( fig:-truth table for the BCD to seven-                               (  fig;2.11-pin-out of the CD4511 IC )
                      segment latch decoder’s CD4511 )    



Features

Low logic circuit power dissipation
High current sourcing outputs (up to 25 mA)
Latch storage of code
Blanking input
Lamp test provision
Readout blanking on all illegal input combinations
Lamp intensity modulation capability
Time share (multiplexing) facility Equivalent to Motorola MC4511





4.3. IC3=LM317
                            
(Fig. 2.12 IC 317)

4.3.1. General Description

                The LM317 is an adjustable 3-terminal positive voltage regulator capable of supplying 100mA over a 1.2V to 37V output range. It is exceptionally easy to use and requires only two external resistors to set the output voltage. Further, both line and load regulation is better than standard fixed regulators. Also, the LM317 is available packaged in a standard TO-92transistor package which is easy to use.

                In addition to higher performance than fixed regulators, the LM317 offers full overload protection. Included on the chip are current limit, thermal overload protection and safe area protection. All overload protection circuitry remains fully function eleven if the adjustment terminal is disconnected.

               Normally, no capacitors are needed unless the device is situated more than 6 inches from the input filter capacitors in which case an input bypass is needed. An optional output capacitor can be added to improve transient response. The adjustment terminal can be bypassed to achieve very high ripple rejection ratios which are difficult to achieve with standard3-terminal regulators.

                Besides replacing fixed regulators, the LM317L is useful in a wide variety of other applications. Since the regulator is “floating” and sees only the input-to-output differential voltage, supplies of several hundred volts can be regulated as long as the maximum input-to-output differential is not exceeded.
                
               Also, it makes an especially simple adjustable switching regulator, a programmable output regulator, or by connecting a fixed resistor between the adjustment and output, the LM317Lcan be used as a precision current regulator. Supplies with electronic shutdown can be achieved by clamping the adjustment terminal to ground which programs the output to 1.2Vwhere most loads draw little current.

               The LM317 is available in a standard TO-92 transistor package, the SO-8 package, and 6-Bump micro SMD package. The LM317 is rated for operation over a −40°C to 125°Crange.




5. transistor:-

             Transistors are classified as either NPN or PNP according to the arrangement of their N and P materials. Their basic construction and chemical treatment is implied by their names, "NPN" or "PNP." That  is, an NPN transistor is formed by introducing a thin region of P-type material between two regions of  N-type material. On the other hand, a PNP transistor is formed by introducing a thin region of N-type material between two regions of P-type material. Transistors constructed in this manner have two PN  junctions, as shown in figure 2-2. One PN junction is between the emitter and the base; the other PN junction is between the collector and the base. The two junctions share one section of semiconductor material so that the transistor actually consists of three elements.
           
 		 Since the majority and minority current carriers are different for N and P materials, it stands to reason that the internal operation of the NPN and PNP transistors will also be different. The theory of operation of  the NPN and PNP transistors will be discussed separately in the next few paragraphs. Any additional information about the PN junction will be given as the theory of transistor operation is developed. To prepare you for the                      
                                         
Figure 2-13.—Transistor block diagrams.

forthcoming information, the two basic types of transistors along with their circuit symbols are shown in figure 2-3. It should be noted that the two symbols are different. The horizontal line represents the base, the angular line with the arrow on it represents the emitter, and the other angular line represents the collector. The direction of the arrow on the emitter distinguishes the NPN from the PNP transistor. If the arrow points in, (Points iN) the transistor is a PNP. On the other hand if the arrow points out, the transistor is an NPN (Not Pointing iN). 
         


                           (Figure 2-14.—Transistor representations.)

Another point you should keep in mind is that the arrow always points in the direction of hole flow, or from the P to N sections, no matter whether the P section is the emitter or base. On the other hand, electron flow is always toward or against the arrow, just like in the junction diode.

                                       
                             (fig2.15:- transistor)                 (fig2.16:-connection of an NPN transistor to
                                                                                                  Implement   NOT gate logic)

• When the input is high (+Vs) the output is low (0V)
• When the input is low (0V) the output is high (+Vs).

The invention of the bipolar transistor in 1948 ushered in a revolution in electronics. Technical feats previously requiring relatively large, mechanically fragile, power-hungry vacuum tubes were suddenly achievable with tiny, mechanically rugged, power-thrifty specks of crystalline silicon. This revolution made possible the design and manufacture of lightweight, inexpensive electronic devices that we now take for granted. Understanding how transistors function is of paramount importance to anyone interested in understanding modern electronics.

My intent here is to focus as exclusively as possible on the practical function and application of bipolar transistors, rather than to explore the quantum world of semiconductor theory. Discussions of holes and electrons are better left to another chapter in my opinion. Here I want to explore how to use these components, not analyze their intimate internal details. I don't mean to downplay the importance of understanding semiconductor physics, but sometimes an intense focus on solid-state physics detracts from understanding these devices' functions on a component level. In taking this approach, however, I assume that the reader possesses a certain minimum knowledge of semiconductors: the difference between “P” and “N” doped semiconductors, the functional characteristics of a PN (diode) junction, and the meanings of the terms “reverse biased” and “forward biased.” If these concepts are unclear to you, it is best to refer to earlier chapters in this book before proceeding with this one.

A bipolar transistor consists of a three-layer “sandwich” of doped (extrinsic) semiconductor materials, either P-N-P in Figure below (b) or N-P-N at (d). Each layer forming the transistor has a specific name, and each layer is provided with a wire contact for connection to a circuit. The schematic symbols are shown in Figure below (a) and (d). 

[bookmark: 03071.png]
BJT transistor: (a) PNP schematic symbol, (b) physical layout (c) NPN symbol, (d) layout.
                                      (Fig, 2.5 PNP and NPN Transistors)
 	The functional difference between a PNP transistor and an NPN transistor is the proper biasing (polarity) of the junctions when operating. For any given state of operation, the current directions and voltage polarities for each kind of transistor are exactly opposite each other.

Bipolar transistors work as current-controlled current regulators. In other words, transistors restrict the amount of current passed according to a smaller, controlling current. The main current that is controlled goes from collector to emitter, or from emitter to collector, depending on the type of transistor it is (PNP or NPN, respectively). The small current that controls the main current goes from base to emitter, or from emitter to base, once again depending on the kind of transistor it is (PNP or NPN, respectively). According to the standards of semiconductor symbology, the arrow always points against the direction of electron flow. (Figure below)

                   (Fig. 2.6 symbol of transistor)
Small electron base current controls large collector electron current flowing against emitter arrow.

Bipolar transistors are called bipolar because the main flow of electrons through them takes place in two types of semiconductor material: P and N, as the main current goes from emitter to collector (or vice versa). In other words, two types of charge carriers -- electrons and holes -- comprise this main current through the transistor.
[bookmark: Kirchhoff's_Current_Law]
As you can see, the controlling current and the controlled current always mesh together through the emitter wire, and their electrons always flow against the direction of the transistor's arrow. This is the first and foremost rule in the use of transistors: all currents must be going in the proper directions for the device to work as a current regulator. The small, controlling current is usually referred to simply as the base current because it is the only current that goes through the base wire of the transistor. Conversely, the large, controlled current is referred to as the collector current because it is the only current that goes through the collector wire. The emitter current is the sum of the base and collector currents, in compliance with Kirchhoff's Current Law.

No current through the base of the transistor, shuts it off like an open switch and prevents current through the collector. A base current, turns the transistor on like a closed switch and allows a proportional amount of current through the collector. Collector current is primarily limited by the base current, regardless of the amount of voltage available to push it. The next section will explore in more detail the use of bipolar transistors as switching elements.


Review:
Bipolar transistors are so named because the controlled current must go through two types of semiconductor material: P and N. The current consists of both electron and hole flow, in different parts of the transistor.

Bipolar transistors consist of either a P-N-P or an N-P-N semiconductor “sandwich” structure.
The three leads of a bipolar transistor are called the Emitter, Base, and Collector.
Transistors function as current regulators by allowing a small current to control a larger current. The amount of current allowed between collector and emitter is primarily determined by the amount of current moving between base and emitter
In order for a transistor to properly function as a current regulator, the controlling (base) current and the controlled (collector) currents must be going in the proper directions: meshing additively at the emitter and going against the emitter arrow symbol.
Common Cathode 7-Segment LED Display LTS 547AP:-

 The LTS 547AP is a general-purpose seven segment LED Display. The Numeric Water Level Indicator uses this display to show the number associated with  the water level in the tank. If water is at level 1 in the tank, the segments B and C light  up to indicate this. Similarly for level 2, the segments A, B, G, E, D light up and so forth. 

                                              
                                (fig:2.17-segments of the common cathodeLTS543)


7.Introduction dc motor

            D. C. motors are seldom used in ordinary applications because all electric supply companies furnish alternating current However, for special applications such as in steel mills, mines and electric trains, it is advantageous to convert alternating current into direct current in order to use d.c. motors. The reason is that speed/torque characteristics of d.c. motors are much more superior to that of a.c. motors. Therefore, it is not surprising to note that for industrial drives, d.c. motors are as popular as 3-phase induction motors. Like d.c. generators, d.c. motors are also of three types viz., series-wound, shunt-wound and compound wound. The use of a particular motor depends upon the mechanical load it has to drive.

7.1 D.C. Motor Principle

            A machine that converts d.c. power into mechanical power is known as a d.c. motor. Its operation is based on the principle that when a current carrying conductor is placed in a magnetic field, the conductor experiences a mechanical
force. The direction of this force is given by Fleming’s left hand rule and magnitude is given by;
                                     F BInewtons

Basically, there is no constructional difference between a d.c. motor and a d.c.
generator. The same d.c. machine can be run as a generator or motor.                               

7.2 Working of D.C. Motor

Consider a part of a multipolar d.c. motor as shown in Fig. (4.1). When the
terminals of the motor are connected to an external source of d.c. supply:
     
       (i) the field magnets are excited developing alternate N and S poles;
       (ii) the armature conductors carry ^currents. All conductors under N-pole
   
    carry currents in one direction while all the conductors under S-pole carry                                
      currents in the opposite direction.


(fig2.18:- working of DC motor)

    	   Suppose the conductors under N-pole carry currents into the plane of the paper and those under S-pole carry currents out of the plane of the paper as shown in Fig. Since each armature conductor is carrying current and is placed in the magnetic field, mechanical force acts on it. 
                             
                                    (Fig 2.19:-of used DC Motor)

 Referring to Fig. and applying Fleming’s left hand rule, it is clear that force on each conductor is tending to rotate the armature in anticlockwise direction. 

 All these forces add together to produce a driving torque which sets the armature rotating. When the conductor moves from one side of a brush to the other, the current in that conductor is reversed and at the same time it comes under the influence of next pole which is of opposite polarity. Consequently, the direction of force on the conductor remains the same.
                                   
7.3.Types of D.C. Motors

Like generators, there are three types of d.c. motors characterized by the connections of field winding in relation to the armature viz.:

           (i) Shunt-wound motor in which the field winding is connected in parallel with the armature [See Fig. 4.4]. The current through the shunt field winding is not the same as the armature current. Shunt field windings are designed to produce the necessary m.m.f. by means of a relatively large number of turns of wire having high resistance. Therefore, shunt field current is relatively small compared with the armature current.
                    
     
       Fig.(4.20shant-wound motor)                                  Fig. (4.22 series-wound motor)

             (ii) Series-wound motor in which the field winding is connected in series with the armature [See Fig. 4.5]. Therefore, series field winding carries the armature current. Since the current passing through a series field winding is the same as the armature current, series field windings must be designed with much fewer turns than shunt field windings for the same m.m.f. Therefore, a series field winding has a relatively small number of turns of thick wire and, therefore, will possess a low resistance.

            (iii) Compound-wound motor which has two field windings; one connected in parallel with the armature and the other in series with it. There are two types of compound motor connections (like generators). When the shunt field winding is directly connected across the armature terminals [See Fig. 4.6], it is called short-shunt connection.

                                              

                               Fig. (4.23compound-wound motor)                                                  

          	 When the shunt winding is so connected that it shunts the series combination of armature and series field[See Fig. 4.7], it is called long-shunt connection .The compound machines (generators or motors) are always designed so that the flux produced by shunt field winding is considerably larger than the flux produced by the series field winding. Therefore, shunt field in compound machines is the basic dominant factor in the production of the magnetic field in the machine.

DC MOTORS

DC motors are widely used in industrial and consumer applications. In many cases, absolute precision in movement is not an issue, but precise speed control is. For example, a DC motor in a cassette player is expected to run at a constant speed. It does not have to run for precise increments which are fractions of a turn and stop exactly at a certain point. However, some motor applications do require precise positioning. Examples are high resolution plotters, printers, disk drives, robotics, etc. Stepper motors are frequently used in those applications.

   	There are also applications which require precise speed control along with some position accuracy. Video recorders, compact disk drives, high quality cassette recorders are examples of this category. By controlling DC motors accurately, they can overlap many applications of stepper motors. The cost of the control system depends on the accuracy of the encoder and the speed of the processor. The 83C51FA can control a DC motor accurately with minimum hardware at a very low cost. The microcontroller, as the brain of a system, can digitally control the angular velocity of the motor, by monitoring the feedback lines and driving the output lines. In addition it can perform other tasks which may be needed in the application.

  	Almost every application that uses a DC motor requires it to reverse its direction of rotation or vary its speed. Reversing the direction is simply done by change changing the polarity of the voltage applied to the motor. Figure 1 shows a simplified symbolic representation of a driver circuit which is capable of reversing the polarity of the input to the motor.

Varying the speed requires changing the voltage level of the input to the motor, and that means changing the input level to the motor driver. In a digitally-controlled
system, the analog signal to the driver must come from some form of D/A converter. But adding a D/A converter to the circuit adds to the chip count, which
means more cost, higher power consumption, and reduced reliability of the system.
The other alternative is to vary the pulse width of a digital signal input to the motor. By varying the pulse width the average voltage delivered to the motor changes
and so does the speed of the motor.

 A digital circuit that does this is called a Pulse Width Modulator (PWM). The 83C51FA can be configured to have up to 5 on-board pulse width modulators.

9. Diode:-

        	The diode is fabricated of a semiconductor material, usually silicon, which is doped with two impurities. One side is doped with a donor or n-type impurity which releases electrons into the semiconductor lattice. These electrons are not bound and are free to move about. Because there is no net charge in the donor impurity, the n-type semiconductor is electrically neutral. The other side is doped with an acceptor or p-type impurity which imparts free holes into the lattice. A hole is the absence of an electron which acts as a positive charge. The p-type semiconductor is also electrically neutral because the acceptor material adds no net charge.
          	
Figure illustrates the cross section of the diode. The junction is the dividing line between the n-type and p-type sides. Thermal energy causes the electrons and holes to move randomly. Electrons diffuse across the junction into the p-type side and holes diffuse across the junction into the n-type side. This causes a net positive charge to develop in the n-type side and a net negative charge to develop in the p-type side. These charges set up an electric field across the junction which is directed from the n-type side to the p-type side. The electric field opposes further diffusion of the electrons and holes. The region in which the electric field exists is called the depletion region.  There are no free electrons or holes in this region because the electric field sweeps them out.
      
           Figure shows the diode with a battery connected across it. The polarity of the battery is such that it reinforces the electric field across the junction causing the depletion region to widen. The positive terminal pulls electrons in the n-type side away from the junction. The negative terminal pulls holes in the p-type side away from the junction. No current can flow. The diode is said to be reverse biased. Figure 1(c) shows the diode with the battery 


     (Fig, 2.24 (a) Diode & (b) symbol)

polarity reversed. The battery now tends to cancel out the electric field in the depletion region, causing its width to decrease. The positive terminal forces holes toward the junction. The negative terminal forces electrons toward the junction. A current flows which increases rapidly if the applied voltage is increased. The diode is said to be forward biased.

A diode is a dispositive made of a semiconductor material, which has two terminals or electrodes (diode) that act like an on-off switch. When the diode is “on”, it acts as a short circuit and passes all current. When it is “off”, it behaves like an open circuit and passes no current. The two terminals are different and are marked as plus and minus in figure 1. If the polarity of the applied voltage matches that of the diode (forward bias), then the diode turns “on”. When the applied voltage polarity is opposite (reverse bias), it turns “off”. Of course this is the theoretical behaviour of an ideal diode, but it can be seen as a good approximation for areal diode. A diode is simply a pn junction (see ’Introduction into Semiconductor Physics’) with the following characteristics:

(Fig. 2.8 characteristic of diode)

If we hook up a diode in a simple circuit with a variable voltage source and a current-limiting resistor, we can measure the current I through the diode when a given voltage V is applied across it. For an ideal diode, no current at all passes when the voltage is less than zero: the diode completely prevents reverse current flow. For small positive voltage ("forward bias," or sometimes "forward voltage"), a tiny amount of current may flow, and a very large amount of current will flow above a given threshold. The amount of current that flows is actually exponential with increasing voltage. 
The threshold where an appreciable amount of current flows is typically around 0.7 V for simple semiconductor diodes, but may be as low as 0.15 V for Scotty diodes, or as high as 4 V for certain types of LEDs. 

Features:

Under forward bias, it needs a small voltage to conduct. This voltage drop is maintained during conduction.

The maximum forward current is limited by heat-dissipation ability of the diode. Usually it is around 1000 mA.             

There is a small reverse current.


10.Zener diode                                          

                  Zener diodes are used to maintain a fixed voltage. They are designed to ‘breakdown’ in a reliable and non-destructive way so that they can be used in reverse to maintain a fixed voltage across their terminals. The diagram shows how they are connected, with a resistor in series to limit the current. 



                                    (Fig, 2.25 (a) Symbol & (b) Zener Diode)

                    Zener diodes are a special type of semiconductor diode-- devices that allow current to flow in one direction only --that also allow current to flow in the opposite direction, but only when exposed to enough voltage. And while that sounds a bit esoteric, they're actually among the handiest components ever to cross an engineer's bench, providing great solutions to a number of common needs in circuit design.

                    In what follows, we'll show you how (and when) to use a Zener, for applications including simple reference voltages, clamping signals to specific voltage ranges, and easing the load on a voltage regulator.
                   It was noted earlier that the reverse-bias saturation current of general-purpose junction diode is so small that it ordinarily is masked by currents associated with high-resistance conducting paths across the junction. But currents associated with other phenomena occurring in what is a very complex physical junction environment also can mask the leakage current.
                   

                                         (Fig. 2.26 Zener diode photo)

                Diodes whose reverse-breakdown characteristics are controlled precisely during manufacture commonly are called Zener diodes. Zener diodes command a premium because of the special production controls and selection, and are intended specifically for operation in the reverse-breakdown mode primarily as inexpensive voltage references.


11. LED

Light-emitting diodes or .Leeds. Are now very widely used in almost every area of electronics, mainly as indicator and display devices. In effect, .solid state lamps... They’re very well suited for such uses, because they are physically quite rugged and hence much more reliable than filament-type incandescent lamps. They also run much cooler and are
Much more efficient, requiring far less electrical power input for the same amount of light output. Other common uses for LEDs are as a source of either visible or infra-red light, as a carrier for data and other information over short .line of sight. Distances. A LED is basically just a specialised type of P-N junction diode, made from a thin chip of fairly heavily doped
Semiconductor material. 

When it is forward biased to reduce the potential barrier provided by the junction’s narrow depletion layer, electrons from the semiconductor’s conduction band can combine with holes from the valence band, releasing sufficient energy to produce photons of light. Because of the thin chip a reasonable number of these photons can leave it and radiate away as its light output. Unlike diodes made for detection and power rectification, which are generally made from either germanium or silicon, LEDs are made from compound semiconductor materials such as gallium arsenide (GaAs), gallium phosphide (Gap), gallium arsenide-phosphate (Gasp), silicon carbide (Sic) and gallium indium nitride (Gain). The exact choice of semiconductor determines the wavelength of peak emission of photons. And hence the colour of the light emitted, in the case of visible light LEDs. It can also determine the electro optical conversion efficiency, and\ hence the light output.

 Another parameter which is determined by the semiconductor used is the forward voltage drop for a given amount of forward conduction current. Table 1 shows the peak emission wavelength for the most common types of LED, with the approximate colour indicated and also the typical forward voltage drop for a forward current of 20mA. The construction of a typical LED is shown in Fig.1. The semiconductor chip is glued via electrically conductive cement to the inner end of the cathode lead, which is often formed into a tiny dish-shaped reflector to direct as much as possible of the emitted light upward. A small bonding wire is used to connect the anode lead to an electrode deposited on the top of the chip, and the complete assembly is then encapsulated in transparent epoxy resin plastic. Either .water clear. or tinted to match the colour of the Led’s peak emission.

	Leaded LEDs like that shown are made in a variety of package shapes and sizes, of which the 3mm and 5mmdiameter .bullet. Type with a spherical front lens is the most common. Other much smaller packages are used for surface-mount LEDs, including .naked. LED chips. In most cases LEDs are operated from a low voltage DC supply, with a series resistor (Fig.2) to limit the forward current to a suitable value. From say 5-6mA for a simple pilot lamp or status indicator application to 20mA or more where more light output is needed. The series resistor value Rest is calculated using Ohm’s law, knowing the required operating current IF, the supply voltage Viand the expected forward voltage drop of the LED at this current level, VF: Rest = (VS - VF)/IF The LED.s forward voltage drop VF can usually be estimated from the figure usually given in the data books for a current of 20mA, although the actual voltage drop will be a bit lower for very low current levels. LEDs are intended to operate only in forward conduction mode, and should not be subjected to reverse voltage. In most cases they have a reverse voltage rating of 5V or even less, so they can be damaged by accidental reverse
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CHAPTER-3             ADVANTEGES, DISADVATAGES                                                                                  
                                                             & APLICATION 

3.1 Advantage

» It does not require electric power.
» Easy to operate and maintains.
» No fuel cost- uses abundantly available free sun light.
» Long operating life.
» Highly reliable and durable free performance.
» environment friendly, no noise, no pollution.
» Saving of conventional diesel fuel.
» one time investment, no running cost

3.2Disadvantage

» Solar energy is not available throughout the year.
» This system is less usable in cloudy or rainy weather.
» This technology is new approach so traditionally people are not
   Accepted easily at the cost of the conventional oven

3.3 Application

» It is mostly use in the farm.
» It is used in industries or factory which is far away from the city.
» It is used in tube well.
» It can also use in small battery less solar toy.
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FIG.WORKING MODEL OF SOLAR SYSTEM IN AGRICULTER


FIG.WATER LEVEL INDICATOR SECTION
                                                                          DATASEET

 IC1-74hc147

DEFINITIONS

Short-form specification ¾ The data in a short-form specification is extracted from a full data sheet with the same type number and title. For detailed information see the relevant data sheet or data handbook. 

Limiting values definition¾Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 60134). Stress above one or more of the limiting values may cause permanent damage to the device These are stress ratings only and operation of the device at these or at any other conditions above those given in the Characteristics sections of the specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information ¾ Applications that are described herein for any of these products are for illustrative purposes only. Philips Semiconductors make no representation or warranty that such applications will be suitable for the specified use without further testing or modification.

Life support applications ¾ These products are not designed for use in life support appliances, devices, or systems where malfunction of these products can reasonably be expected to result in personal injury. Philips Semiconductors customers using or selling these products for use in such applications do so at their own risk and agree to fully indemnify Philips Semiconductors for any damages resulting from such application.


                                         

            (fig:-  truth table for the priority-encoder74hc147)                            (fig:2.10-pin-out of the 74hc147
                                    (TABEL-1)                                                                                       priority-encoder ic)

Right to make changes ¾ Philips Semiconductors reserves the right to make changes in the products - including circuits, standard cells, and/or software - described or contained herein in order to improve design and/or performance. When the product is in full production (status ‘Production’), relevant changes will be communicated via a Customer Product/Process Change Notification (CPCN). Philips Semiconductors assumes no responsibility or liability for the use of any of these products, conveys no licence or title under any patent, copyright, or mask work right to these products, and makes no representations or warranties that these products are free from patent, copyright, or mask work right infringement, unless otherwise specified.

          The device features 10-line to 4-line priority encoding function by use of the implied decimal “zero”. The “zero” is encoded when all nine data inputs are ’HIGH’, forcing all four outputs HIGH. All in puts are equipped with protection circuits against static discharge and transient excess voltage.

                                              
                                                         (logic diagram)

          In the Numeric Water Level indicator circuit, this priority encoder IC senses the water level in the tank through its nine input terminals (which are ‘active low’ inputs). These inputs are further converted to ‘active low’ BCD output. These are inverted by the four NPN transistors and then fed to the input pins of the latch decoder driver IC CD4511.

FEATURES

Encodes 10-line decimal to 4-line BCD.
Useful for 10-position switch encoding.
Used in code converters and generators.
Output capability: standard.
ICC category: MSI.

IC3-LM317

General Description

                In addition to higher performance than fixed regulators, the LM317 offers full overload protection. Included on the chip are current limit, thermal overload protection and safe area protection. All overload protection circuitry remains fully function eleven if the adjustment terminal is disconnected.

               Normally, no capacitors are needed unless the device is situated more than 6 inches from the input filter capacitors in which case an input bypass is needed. An optional output capacitor can be added to improve transient response. The adjustment terminal can be bypassed to achieve very high ripple rejection ratios which are difficult to achieve with standard3-terminal regulators.

                Besides replacing fixed regulators, the LM317L is useful in a wide variety of other applications. Since the regulator is “floating” and sees only the input-to-output differential voltage, supplies of several hundred volts can be regulated as long as the maximum input-to-output differential is not exceeded.
                
               Also, it makes an especially simple adjustable switching regulator, a programmable output regulator, or by connecting a fixed resistor between the adjustment and output, the LM317Lcan be used as a precision current regulator. Supplies with electronic shutdown can be achieved by clamping the adjustment terminal to ground which programs the output to 1.2Vwhere most loads draw little current.

               The LM317 is available in a standard TO-92 transistor package, the SO-8 package, and 6-Bump micro SMD package. The LM317 is rated for operation over a −40°C to 125°Crange.



Features:

Adjustable output down to 1.2V.
Guaranteed 100mA output current.
Line regulation typically 0.01%V.
Load regulation typically 0.1%.
Current limit constant with temperature.
Eliminates the need to stock many voltages.
Standard 3-lead transistor package.
80dB ripple rejection.
Available in TO-92, SO-8, or 6-Bump micro SMD package.
Output is short circuit protected.
See AN-1112 for micro SMD considerations.


IC3-CD4511BC BCD-to-7 Segment Latch/Decoder/Driver

General Description

The CD4511BC BCD-to-seven segment latch/decoder/driver is constructed with complementary MOS (CMOS) enhancement mode devices and NPN bipolar output drivers in a single monolithic structure. The circuit provides the functions of a 4-bit storage latch, an 8421 BCD-to seven segment decoder, and an output drive capability. Lamp test (LT), blanking (BI), and latch enable (LE) inputs are used to test the display, to turn-off or pulse modulate the  brightness of the display, and to store a BCD code, respectively. It can be used with seven-segment light emitting diodes (LED), incandescent, fluorescent, gas discharge, or liquid crystal readouts either directly or indirectly. Applications include instrument (counter, DVM, etc.) display driver, computer/calculator display driver, cockpit display driver, and various clock, watch, and timer uses.

Features

Low logic circuit power dissipation
High current sourcing outputs (up to 25 mA)
Latch storage of code
Blanking input
Lamp test provision
Readout blanking on all illegal input combinations
Lamp intensity modulation capability
   Time share (multiplexing) facility
Equivalent to Motorola MC14511



Transistor bc-548

Features

• NPN Silicon Epitaxial Planar Transistors.

• These transistors are subdivided into three groups A, B, and C according to their current gain.
The type BC546 is available in groups A and B, however, the types BC547 and BC548 can be
supplied in all three groups. As complementary types the PNP transistors BC556...BC558 are
recommended.
• On special request, these transistors are also manufactured in the pin configuration TO-18.

Mechanical Data

Case: TO-92 Plastic Package

Weight: approx. 0.18g

Packaging Codes/Options:
E6/Bulk – 5K per container, 20K/box
E7/4K per Ammo mag., 20K/box







                                                   Cost of project material

	SR NO.
	COMPONENT
	UNIT
	COST

	 1.
	Solar cell
	 No.1
	1800

	2.
	Resister
	
	

	
	R1 to R9=560k
	N0.9
	20

	
	R10 to R13=12k
	No.4
	10

	
	R14 to R17=33k
	No.4
	10

	
	R18 to R24=470Ω
	No.7
	15

	
	R1=180
	No.1
	5

	
	R2=1k
	No.1
	5

	
	R3=10R,1w
	No.1
	     5

	3.
	Variable resister 
	
	

	
	1k
	No.1
	10

	4.
	IC
	
	

	
	IC1=74HC147
	No.1
	20

	
	IC2=CD4511
	No.1
	20

	
	IC3=LM317
	
	15

	5.
	Transistor
	
	

	
	BC 574
	No.4
	10

	
	BC 548
	No.1
	10

	6.
	LED display
	
	

	
	LTS543
	No.1
	20

	7.
	D.C.  series motor
	No.1
	200

	8.
	6V battery
	No.1
	150

	9.
	Diode
	
	

	
	IN 4007
	No.2
	10

	
	
	
	

	10.
	Zener diode
	
	

	
	ZD 6V,1W
	No.1
	15

	        
	Total cost
	            2200
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