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1. INTRODUCTION

This circuit not only indicates the amount of water present in the overhead tank but also gives an alarm when the tank is full. The circuit uses the widely available CD4066, bilateral switch CMOS IC to indicate the water level through LEDs.
When the water is empty the wires in the tank are open circuited and the 180K resistors pulls the switch low hence opening the switch and LEDs are OFF. As the water starts filling up, first the wire in the tank connected to S1 and the + supply are shorted by water. This closes the switch S1 and turns the LED1 ON. As the water continues to fill the tank, the LEDs2 , 3 and 4 light up gradually. The no. of levels of indication can be increased to 8 if 2 CD4066 ICs are used in a similar fashion. When the water is full, the base of the transistor BC148 is pulled high by the water and this saturates the transistor, turning the buzzer ON. The SPST switch has to be opened to turn the buzzer OFF. Remember to turn the switch ON while pumping water otherwise the buzzer will not sound!
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2. WORKING PRINCIPLE
One electrode probe is with 6V AC is placed at the bottom of tank. Next probes are placed step by step above the bottom probe. When the water/liquid comes in contact with the electrode tip, a conductive path is established between the sense electrode and the tank wall/reference electrode, which in turn makes the transistors conduct to glow LED and indicate the level of water. The ends of probes are connected to corresponding points in the circuit as shown in circuit diagram. Insulated Aluminum wires with end insulation removed will do for the probe. Arrange the probes in order on a PVC pipe according to the depth and immerse it in the tank. AC voltage is use to prevent electrolysis at the probes.
	  Table 3-1 Operating sequences 

	Water level 
	System response (assuming power supply +V = 6.0V) 


	Below 25% Probe 
	There is no conductive path between Ground Probe and other probes. Thus no LED glows because the circuit is not completed.

	Between 

25% Probe and 50% Probe 
	Water provides a conductive path between 25% Probe and Ground Probe. Thus switch S1 of the IC4066 activates the LED1 (green). 

	Between 

50% Probe and 75% Probe
	Water provides a conductive path between 50% Probe and Ground Probe, which is in parallel with the 25% Probe – Ground Probe path 

If this second path resistance is also within the range, Then switch S2 of the IC4066 activates the LED2 (white).

	Between 

75% Probe and full
	Water provides a conductive path between 75% Probe and Ground Probe, which is in parallel with the 25% Probe – Ground Probe & 50% probe - ground path, If this third path resistance is also within the range, Then switch S3 of the IC4066 activates the LED3 (yellow). 

	At Full
	Water provides a conductive path between full Probe and Ground Probe, which is in parallel with the 25% Probe – Ground Probe,50% probe - ground path, If this fourth path resistance is also within the range, Then switch S4 of the IC4066 activates the LED4 (Red).


3. BREADBOARD

A breadboard (proto board) is a construction base for a one-of-a-kind electronic circuit, a prototype. In modern times the term is commonly used to refer to a particular type of breadboard, the solder less breadboard (plug board).

Because the solder less breadboard does not require soldering, it is reusable, and thus can be used for temporary prototypes and experimenting with circuit design more easily. Other, often historic, breadboard types don't have this property. This is also in contrast to strip board (veroboard) and similar prototyping printed circuit boards, which are used to build more permanent soldered prototypes or one-offs, and cannot easily be reused.


[image: image2]
A modern solder less breadboard consists of a perforated block of plastic with numerous tin plated phosphor bronze or nickel silver alloy[5] spring clips under the perforations. The spacing between the clips (lead pitch) is typically 0.1" (2.54 mm). Integrated circuits (ICs) in dual in-line packages (DIPs) can be inserted to straddle the centerline of the block. Interconnecting wires and the leads of discrete components (such as capacitors, resistors, inductors, etc.) can be inserted into the remaining free holes to complete the circuit. Where ICs are not used, discrete components and connecting wires may use any of the holes. Typically the spring clips are rated for 1 Ampere at 5 Volts and 0.333 Amperes at 15 Volts (5 Watts). 
Limitations

An example of a complex circuit built on a breadboard. The circuit is an Intel 8088 single board computer. 

.          


 HYPERLINK "http://en.wikipedia.org/wiki/File:Breadboard_complex.jpg" 


Due to large stray capacitance (from 2-25pF per contact point), high inductance of some connections and a relatively high and not very reproducible contact resistance, solderless breadboards are limited to operate at relatively low frequencies, usually less than 10 MHz, depending on the nature of the circuit. The relative high contact resistance can already be a problem for DC and very low frequency circuits. Solderless breadboards are further limited by their voltage and current ratings.

Solderless breadboards usually cannot accommodate Surface mount technology devices (SMD) or non 0.1" (2.54 mm) grid spaced components, like for example those with 2 mm spacing. Further, they can not accommodate components with multiple rows of connectors, if these connectors don't match the DIL layout (impossible to provide correct electrical connectivity). Sometimes small PCB adapters (breakout adapters) can be used to fit the component on. Such adapters carry one or more of the non-fitting components and 0.1" (2.54 mm) connectors in DIL layout. The larger of the components are usually plugged into a socket, where the socket was soldered onto such an adapter. The smaller components (e.g. SMD resistors) are usually directly soldered onto such an adapter. The adapter is then plugged into the breadboard via the 0.1" connectors. However, the need to solder the component or socket onto the adapter contradicts the idea of using a solderless breadboard for prototyping in the first place.

Complex circuits can become unmanageable on a breadboard due to the large amount of wiring necessary.

4. SOLDERING

Soldering is a process in which two or more metal items are joined together by melting and flowing a filler metal into the joint, the filler metal having a relatively low melting point. Soft soldering is characterized by the melting point of the filler metal, which is below 400 °C (752 °F). The filler metal used in the process is called solder. Soldering is distinguished from brazing by use of a lower melting-temperature filler metal; it is distinguished from welding by the base metals not being melted during the joining process. In a soldering process, heat is applied to the parts to be joined, causing the solder to melt and be drawn into the joint by capillary action and to bond to the materials to be joined by wetting action. After the metal cools, the resulting joints are not as strong as the base metal, but have adequate strength, electrical conductivity, and water-tightness for many uses. Soldering is an ancient technique mentioned in the Bible and there is evidence that it was employed up to 5000 years ago in Mesopotamia. 
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Soldering filler materials are available in many different alloys for differing applications. In electronics assembly, the eutectic alloy of 63% tin and 37% lead (or 60/40, which is almost identical in performance to the eutectic) has been the alloy of choice. Other alloys are used for plumbing, mechanical assembly, and other applications. 

In high-temperature metal joining processes (welding, brazing and soldering), the primary purpose of flux is to prevent oxidation of the base and filler materials. Tin-lead solder, for example, attaches very well to copper, but poorly to the various oxides of copper, which form quickly at soldering temperatures. Flux is a substance which is nearly inert at room temperature, but which becomes strongly reducing at elevated temperatures, preventing the formation of metal oxides. Secondarily, flux acts as a wetting agent in the soldering process, reducing the surface tension of the molten solder and causing it to better wet out the parts to be joined.
5.  COMPONENTS

a. LED
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A light-emitting diode (LED) is an electronic light source. LEDs are used as indicator lamps in many kinds of electronics and increasingly for lighting. LEDs work by the effect of electroluminescence, discovered by accident in 1907. The LED was introduced as a practical electronic component in 1962. All early devices emitted low-intensity red light, but modern LEDs are available across the visible, ultraviolet and infra red wavelengths, with very high brightness.
LEDs are based on the semiconductor diode. When the diode is forward biased (switched on), electrons are able to recombine with holes and energy is released in the form of light. This effect is called electroluminescence and the color of the light is determined by the energy gap of the semiconductor. The LED is usually small in area (less than 1 mm2) with integrated optical components to shape its radiation pattern and assist in reflection. 
LEDs present many advantages over traditional light sources including lower energy consumption, longer lifetime, improved robustness, smaller size and faster switching. However, they are relatively expensive and require more precise current and heat management than traditional light sources. Applications of LEDs are diverse. They are used as low-energy indicators but also for replacements for traditional light sources in general lighting, automotive lighting and traffic signals. The compact size of LEDs has allowed new text and video displays and sensors to be developed, while their high switching rates are useful in communications technology.
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I-V diagram for a diode an LED will begin to emit light when the on-voltage is exceeded. Typical on voltages are 2-3 Volt
b. TRANSISTOR(BC148)

A transistor is a semiconductor device commonly used to amplify or switch electronic signals. A transistor is made of a solid piece of a semiconductor material, with at least three terminals for connection to an external circuit. A voltage or current applied to one pair of the transistor's terminals changes the current flowing through another pair of terminals. Because the controlled (output) power can be much more than the controlling (input) power, the transistor provides amplification of a signal. Some transistors are packaged individually but most are found in integrated circuits. The transistor is the fundamental building block of modern electronic devices, and its presence is ubiquitous in modern electronic systems.
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Fig:  BJT used as an electronic switch, in grounded-emitter configuration.
Transistors are commonly used as electronic switches, for both high power applications including switched-mode power supplies and low power applications such as logic gates.In a grounded-emitter transistor circuit, such as the light-switch circuit shown, as the base voltage rises the base and collector current rise exponentially, and the collector voltage drops because of the collector load resistor. The relevant equations:

VRC = ICE × RC, the voltage across the load (the lamp with resistance RC)

VRC + VCE = VCC, the supply voltage shown as 6V

If VCE could fall to 0 (perfect closed switch) then Ic could go no higher than VCC / RC, even with higher base voltage and current. The transistor is then said to be saturated. Hence, values of input voltage can be chosen such that the output is either completely off, or completely on. The transistor is acting as a switch, and this type of operation is common in digital circuits where only "on" and "off" values are relevant.
[image: image14.png]Electrical Characteristics 7,=25C unless otherwise noted

Symbol Parameter Test Condition Min. | Typ. | Max. | Units
leso Collector Cut-off Current V=30V, 1g=0 15 nA
hee OC Current Gain Vee=bV, Ic=2mA 110 800
Vee (sal) | Collector-Emifier Saturation Voliage S0 | 20 | v

200 600 mV
Vge (sat) | Base-Emitter Saturation Voltage 700 mv
900 mV
Vaz (on) | Base-Emitter On Voltage 580 | 660 700 | mv
720 mV
fr Current Gain Bandwidth Product 300 MHz
Cob Output Capacitance 35 6 oF
Cp Input Capacitance 9 oF
NF Noise Figure BC146/147/148 2 10 dB
BC549/550 12 4 dB
BC549 =5V, 1:=200uA 14 4 dB
BC550 K, f=30~15000MHz. 14 3 dB
hgg Classification
Classification A B c
heg 110 ~ 220 200 ~ 450 420 ~ 800
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c. RESISTANCE

The electrical resistance of an object is a measure of its opposition to the passage of a steady electric current. An object of uniform cross section will have a resistance proportional to its length and inversely proportional to its cross-sectional area, and proportional to the resistivity of the material. Discovered by Georg Ohm in the late 1820s, electrical resistance shares some conceptual parallels with the mechanical notion of friction. The SI unit of electrical resistance is the ohm, symbol Ω. Resistance's reciprocal quantity is electrical conductance measured in Siemens, symbol S. The resistance of a resistive object determines the amount of current through the object for a given potential difference across the object, in accordance with Ohm's law:

[image: image19.png]


         Where
R is the resistance of the object, measured in ohms, equivalent to J·s/C2
V is the potential difference across the object, measured in volts
I is the current through the object, measured in amperes.
For a wide variety of materials and conditions, the electrical resistance does not depend on the amount of current through or the amount of voltage across the object, meaning that the resistance R is constant for the given temperature and material. Therefore, the resistance of an object can be defined as the ratio of voltage to current:
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In the case of nonlinear objects (not purely resistive, or not obeying Ohm's law), this ratio can change as current or voltage changes; the ratio taken at any particular point, the inverse slope of a chord to an I–V curve, is sometimes referred to as a "chordal resistance" or "static resistance". 
d.  CMOS BILATERAL SWITCH(CD4066)
Description Information

The CD4066B is a quad bilateral switch intended for the transmission or multiplexing of analog or digital signals. It is pin-for-pin compatible with the CD4016B, but exhibits a much lower on-state resistance. In addition, the on-state resistance is relatively constant over the full signal-input range. The CD4066B consists of four bilateral switches, each with independent controls. Both the p and the n devices in a given switch are biased on or off simultaneously by the control signal. As shown in Figure 1, the well of the n-channel device on each switch is tied to either the input (when the switch is on) or to VSS (when the switch is off). This configuration eliminates the variation of the switch-transistor threshold voltage with input signal and, thus, keeps the on-state resistance low over the full operating-signal range. The advantages over single-channel switches include peak input-signal voltage swings equal to the full supply voltage and more constant on-state impedance over the input-signal range. However, for sample-and-hold applications, the CD4016B is recommended.
Applications:
 Analog Signal Switching/Multiplexing: Signal Gating, Modulator, Demodulator, Chopper, Commutating Switch, Digital Signal Switching/Multiplexing, Transmission-Gate Logic Implementation, Analog-to-Digital and Digital-to-Analog Conversion, Digital Control of Frequency, Impedance, Phase, and Analog-Signal Gain. 
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	· 15-V Digital or 7.5-V Peak-to-Peak Switching.

	· 125-Typical On-State Resistance for 15-V Operation.

	· Switch On-State Resistance Matched to Within 5 Over 15-V Signal-Input Range

	· High On/Off Output-Voltage Ratio: 80 dB Typical at fis = 10 kHz, RL = 1 k

	· Frequency Response, Switch On = 40 MHz Typical.

	· 5-V, 10-V, and 15-V Parametric Ratings.

	· Low Crosstalk Between Switches: –50 dB Typical at fis = 8 MHz, RL = 1 k

	· Extremely Low Off-State Switch Leakage, Resulting in Very Low Offset Current and

High Effective Off-State Resistance: 10 pA Typical at VDD – VSS = 10 V, TA = 25C

	· VDD Supply voltage 3 -18 V, TA Operating free-air temperature:  55 - 125 °C
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e.  PIEZO ELECTRIC BUZZER
Basically, the sound source of a piezoelectric sound component is a piezoelectric diaphragm. A piezoelectric diaphragm consists of a piezoelectric ceramic plate which has electrodes on both sides and a metal plate (brass or stainless steel, etc.). A piezoelectric ceramic plate is attached to a metal plate with adhesives. Fig. 2 shows the oscillating system of a piezoelectric diaphragm.
Applying D.C. voltage between electrodes of a piezoelectric diaphragm causes mechanical distortion due to the piezoelectric effect. For a misshaped piezoelectric element, the distortion of the piezoelectric element expands in a radial direction. And the piezoelectric diaphragm bends toward the direction shown in Fig.2 (a). The metal plate bonded to the piezoelectric element does not expand. Conversely, when the piezoelectric element shrinks, the piezoelectric diaphragm bends in the direction shown in Fig.2 (b). 
Thus, when AC voltage is applied across electrodes, the bending shown in Fig.2 (a) and Fig.2 (b) is repeated as shown in Fig.2 (c), producing sound waves in the air. [image: image25.png]p15e6.pdf - Adobe Reader
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f. PRINTED CIRCUIT BOARD

A printed circuit board, or PCB, is used to mechanically support and electrically connect electronic components using conductive pathways, tracks, or traces, etched from copper sheets laminated onto a non-conductive substrate. It is also referred to as printed wiring board (PWB) or etched wiring board. A PCB populated with electronic components is a printed circuit assembly (PCA), also known as a printed circuit board assembly (PCBA).

PCBs are inexpensive, and can be highly reliable. They require much more layout effort and higher initial cost than either wire-wrapped or point-to-point constructed circuits, but are much cheaper and faster for high-volume production. Much of the electronics industry's PCB design, assembly, and quality control needs are set by standards that are published by the IPC organization.
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Conducting layers are typically made of thin copper foil. Insulating layers dielectric are typically laminated together with epoxy resin prepreg. The board is typically coated with a solder mask that is green in color. Other colors that are normally available are blue and red. 
There are quite a few different dielectrics that can be chosen to provide different insulating values depending on the requirements of the circuit. Some of these dielectrics are polytetrafluoroethylene (Teflon), FR-4, FR-1, CEM-1 or CEM-3. Well known prepreg materials used in the PCB industry are FR-2 (Phenolic cotton paper), FR-3 (Cotton paper and epoxy), FR-4 (Woven glass and epoxy), FR-5 (Woven glass and epoxy), FR-6 (Matte glass and polyester), G-10 (Woven glass and epoxy), CEM-1 (Cotton paper and epoxy), CEM-2 (Cotton paper and epoxy), CEM-3 (Woven glass and epoxy), CEM-4 (Woven glass and epoxy), CEM-5 (Woven glass and polyester). Thermal expansion is an important consideration especially with BGA and naked die technologies, and glass fiber offers the best dimensional stability.

6. SCOPE

       This circuit not only indicates the amount of water present in the overhead tank but also gives an alarm when the tank is full. This worthy device starts ringing as soon as the water tank becomes full. It helps to check overflow and wastage of water by warning the customer when the tank is about to brim. The system provides visual water level indication with audio alarms at desired levels. It also provides automatic control of pumps at a remote location.

· Now no need to go on the roof to look the water level. 

· It shows the water level in your room like 1/4 tank, 1/2 tank, 3/4 tank and full tank. 

· Alarm starts ringing as soon as tank becomes full. 

· Suitable for every tank. 
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