                                                                                                                                                                                                                                                                                          
                                                                                                                                                                                                                                                                                                                                                         
                                        ABSTRACT                                                                                                        

From the late 19th century through the middle of the 20th century, DC to AC power conversion 
were accomplished using rotary converters or motor – generator sets.  In the early 20th century, 
vaccum tubes and gas filled tubes begin to be used as switches in inverters circuits. The most 
widely used type of tube was the thyratron.

The origins of electro mechanical inverters explain the source of the term inverter. An inverter is 
an electrical device that converts direct current (DC) to alternating current (AC), the converted 
AC can be at any required voltage and frequency with the use of appropriate transformers, 
switching and control circuits .An inverter is essentially the opposite of a rectifier.

 An uninterruptible power supply (UPS) uses batteries and an inverter to supply ac power when 
main power is not available. When main power is restored, a rectifier is used to supply DC 
power to recharge the batteries.

The circuit work based on the operation of the IC CD4047 it consists of two 555 timers in it.  
12v AC is step up to 230v AC by using a step up transformer





INTRODUCTION

An inverter is an electrical device that converts direct current (DC) to alternating current (AC), the converted AC can be at any required voltage and frequency with the use of appropriate transformers, switching, and control circuits. An inverter is essentially the opposite of a rectifier.
Static inverters have no moving parts and are used in a wide range of applications, from small switching power supplies in computers, to large electric utility high-voltage direct current applications that transport bulk power. Inverters are commonly used to supply AC power from DC sources such as solar panels or batteries.
The electrical inverter is a high-power electronic oscillator. It is so named because early mechanical AC to DC converters was made to work in reverse, and thus was "inverted", to convert DC to AC.
Direct current (DC) is the unidirectional flow of electric charge. Direct current is produced by such sources as batteries, thermocouples, solar cells, and commutator-type electric machines of the dynamo type. Direct current may flow in a conductor such as a wire, but can also be through semiconductors, insulators, or even through a vacuum as in electron or ion beams. The electric charge flows in a constant direction, distinguishing it from alternating current (AC). A term formerly used for direct current was galvanic current.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/8/8f/Current_rectification_diagram.png/250px-Current_rectification_diagram.png]
[image: http://bits.wikimedia.org/skins-1.5/common/images/magnify-clip.png]
TYPES OF DIRECT CURRENT.
Direct current may be obtained from an alternating current supply by use of a current-switching arrangement called a rectifier, which contains electronic elements (usually) or electromechanical elements (historically) that allow current to flow only in one direction. Direct current may be made into alternating current with an inverter or a motor-generator set.
The first commercial electric power transmission (developed by Thomas Edison in the late nineteenth century) used direct current. Because of significant historical advantages of alternating current over direct current in transforming and transmission, electric power distribution was nearly all alternating current until a few years ago. In the mid 1950s, HVDC transmission was developed, which is now replacing the older high voltage alternating current systems. For applications requiring direct current, such as third rail power systems, alternating current is distributed to a substation, which utilizes a rectifier to convert the power to direct current. See War of Currents.
Direct current is used to charge batteries, and in nearly all electronic systems as the power supply. Very large quantities of direct-current power are used in production of aluminum and other electrochemical processes. Direct current is used for some railway propulsion, especially in urban areas. High voltage direct current is used to transmit large amounts of power from remote generation sites or to interconnect alternating current power grids.
	


Within electrical engineering, the term DC is used to refer to power systems that use only one polarity of voltage or current, and to refer to the constant, zero-frequency, or slowly varying local mean value of a voltage or current.[1] For example, the voltage across a DC voltage source is constant as is the current through a DC current source. The DC solution of an electric circuit is the solution where all voltages and currents are constant. It can be shown that any stationary voltage or current waveform can be decomposed into a sum of a DC component and a zero-mean time-varying component; the DC component is defined to be the expected value or the average value of the voltage or current over all time.
Although DC stands for "direct current", DC often refers to "constant polarity". Under this definition, DC voltages can vary in time, as seen in the raw output of a rectifier or the fluctuating voice signal on a telephone line.
Some forms of DC (such as that produced by a voltage regulator) have almost no variations in voltage, but may still have variations in output power and current.
In alternating current (AC, also ac) the movement of electric charge periodically reverses direction. In direct current (DC), the flow of electric charge is only in one direction.
AC is the form in which electric power is delivered to businesses and residences. The usual waveform of an AC power circuit is a sine wave. In certain applications, different waveforms are used, such as triangular or square waves. Audio and radio signals carried on electrical wires are also examples of alternating current. In these applications, an important goal is often the recovery of information encoded (or modulated) onto the AC signal.



CIRCUIT DIAGRAM

[image: C:\Documents and Settings\Administrator\Desktop\INVERTER\inverter_CIRCUIT.gif]



CIRCUIT OPERATION
             A simple low power inverter circuit is described here, which converts 12v dc to 230 v ac.
 It can be used to power very light loads like night lamps and cordless telephones, but can be 
modified into a powerful inverter by adding more MOSFET’s. This circuit has two stages-battery 
level indicator and inverter circuit.

        Charging circuit is built around IC1(LM317) as shown in Fig.1.when mains 230v AC is 
available,IC1produvides gate voltage to scr1 (tyn6160 through diode d3 (1N4007).SCR1 starts 
charging the battery. For output voltage setting preset VR1 may be used.

         The battery level indicator circuit is shown in Fig.2.The battery level checking system is 
built around transistors T1 and T2 (both BC547) along with some discrete components. When 
the battery is charged (say, to more than 10.5v), LED1 glows and piezo-buzzer PZ1 does not 
sound. On the other hand ,when battery voltage goes down (say, below 10.5v),Led1 stops 
glowing and piezo-buzzer sounds, indicating that the battery has been discharged and needs 
recharging for further use.

            The inverter is built around IC2 (CD4047), which is wired as an ASTABLE MULTIVIBRATOR 
operating at a frequency of around 50HZ. The Q and Q out puts of IC2 directly drive power 
MOSFETs (T3 and T4). The two MOSFETs (IRFZ44) are used in push pull configurations. The 
inverter output is filtered by capacitor C1.

                Assemble the circuit on general purpose PCB and enclose it in a suitable metal box. Refer Fig for pin configurations before mounting the components on the PCB .Mount the transformer on the 

chassis and the battery in the box using supporting clamps. Use suitable heat sinks for MOSFETs. The 
circuit can be used for other applications as well by delivering higher power with the help of a higher  current rating transformer and additional MOSFETs.

 BASIC OPERATION:

This circuit is DC to AC inverter, where the circuit work based on the stable multi-vibrator does. On this circuit using CD4047 IC as the heart of multi-vibrator is not stable, because this type of IC to provide a complementary output stage, contrary to the other (pins 10 and 11, as shown), and 50% of the cycle to meet the obligation to produce pulse inverter.
Circuit is called a simple DC to AC inverter, as there is no output signal is not sinusoidal, and there were lots of harmonic signals on the output. To suppress this signal we have to use a filter such as capacitor C. Because of this simplicity is an only suitable circuit for lighting needs. To build a sinusoidal inverter DC to AC. At the circuit this multivibrator is used to make power is too high, then we have to use the MOSFET IRFZ44. IRFZ44 provide high current to drive step-up transformer, so power is available in addition to the high voltage transformer.
This is a circuit diagram of an inverter circuit. Circuit is very simple diagram, at this circuit using CD4047 IC that functions to generate a wave 50Hz. This circuit uses 12V input (12V battery) to out 230V 50HZ. For safety please note for the installation of cooling on the components transistors, it serves to remove excess heat transistor. 

In one simple inverter circuit, DC power is connected to a transformer through a center tap of the primary winding. A switch is rapidly switched back and forth to allow current to flow back to the DC source following two alternate paths through one end of the primary winding and then the other. The alternation of the direction of current in the primary winding of the transformer produces alternating current (AC) in the secondary circuit.
The electromechanical version of the switching device includes two stationary contacts and a spring supported moving contact. The spring holds the movable contact against one of the stationary contacts and an electromagnet pulls the movable contact to the opposite stationary contact. The current in the electromagnet is interrupted by the action of the switch so that the switch continually switches rapidly back and forth. This type of electromechanical inverter switch, called a vibrator or buzzer, was once used in vacuum tube automobile radios. A similar mechanism has been used in door bells, buzzers and tattoo guns.
As they became available with adequate power ratings, transistors and various other types of semiconductor switches have been incorporated into inverter circuit designs.

Output waveform:
The switch in the simple inverter described above, when not coupled to an output transformer, produces a square voltage waveform due to its simple off and on nature as opposed to the sinusoidal waveform that is the usual waveform of an AC power supply. Using Fourier analysis, periodic waveforms are represented as the sum of an infinite series of sine waves. The sine wave that has the same frequency as the original waveform is called the fundamental component. 

The other sine waves, called harmonics that are included in the series have frequencies that are integral multiples of the fundamental frequency.
[image: \mbox{THD} =  {\sqrt{V_2^2 + V_3^2 + V_4^2 + \cdots + V_n^2} \over V_1}
]The quality of the inverter output waveform can be expressed by using the Fourier analysis data to calculate the total harmonic distortion (THD). The total harmonic distortion is the square root of the sum of the squares of the harmonic voltages divided by the fundamental voltage:
	

The quality of output waveform that is needed from an inverter depends on the characteristics of the connected load. Some loads need a nearly perfect sine wave voltage supply in order to work properly. Other loads may work quite well with a square wave voltage.







COMPONENT DESCRIPTION       
          IC CD4047
Here is the circuit diagram of a simple 100 watt inverter using IC CD4047 and MOSFET 
IRF540. The circuit is simple low cost and can be even assembled on a breadboard.
CD 4047 is a low power CMOS astable/monostable multivibrator IC. Here it is wired as an 
astable multivibrator producing two pulse trains of 0.01s which is 180 degree out of phase at 
the pins 10 and 11 of the IC. Pin 10 is connected to the gate of Q1 and pin 11 is connected to the 
gate of Q2. Resistors R3 and R4 prevents the loading of the IC by the respective MOSFETs. 
When pin 10 is high Q1 conducts and current flows through the upper half of the transformer 
primary which accounts for the positive half of the output AC voltage. When pin 11 is high Q2 
conducts and current flows through the lower half of the transformer primary in opposite 
direction and it accounts for the negative half of the output AC
The CD4047B is capable of operating in either the monostable or astable mode. It 

requires an external capacitor (between pins 1 and 3) and an external resistor

(between pins 2 and 3) to determine the output pulse width in the monostable mode, 

and the output frequency in the astable mode.


Astable operation is enabled by a high level on the astable input or low level on the 

astable input. The output frequency (at 50% duty cycle) at Q and Q outputs is 

determined by the timing components. A frequency twice that of

Q is available at the Oscillator Output; a 50% duty cycle is not guaranteed.
Monostable operation is obtained when the device is triggered by LOW-to-HIGH 

transition at trigger input or HIGH-to-LOW transition at −trigger input. The device can

be retriggered by applying a simultaneous LOW-to-HIGH transition to both the trigger 

and retrigger inputs. A high level on Reset input resets the outputs Q to LOW, Q

to HIGH.



Features

· Wide supply voltage range: 3.0V to 15V

· High noise immunity: 0.45 VDD (typ.)

· Low power TTL compatibility



Special Features

· Low power consumption: special CMOS oscillator
configuration

· Monostable (one-shot) or astable (free-running)
operation

· True and complemented buffered outputs

· Only one external R and C required


	




PIN DIAGRAM OF IC CD4047:


[image: ]



        LM317 (3-TERMINAL ADJUSTABLE REGULATOR)

· Output Voltage Range Adjustable From 1.25v to 37v

· Output Current Greater Than 1.5 A
[image: ]
· Internal Short-Circuit Current Limiting

· Thermal Overload Protection

· Output Safe-Area Compensation





DESCRIPTION/ORDERING INFORMATION

            The LM317 is an adjustable three-terminal positive-voltage regulator capable of  

supplying more than 1.5A over an output-voltage range of 1.25 V to 37 V. It is 

exceptionally easy to use and requires only two external resistors to set the output 

voltage. Furthermore, both line and load regulations are better than standard fixed 

regulators.

        In addition to having higher performance than fixed regulators, this device includes 

on-chip current limiting, thermal overload protection, and safe-operating-area protection. 

All overload protection remains fully functional, even if the ADJUST terminal is 

disconnected.

         
      The LM317 is versatile in its applications, including uses in programmable output 

regulation and local on-card regulation. Or, by connecting a fixed resistor between the 
ADJUST and OUTPUT terminals, the LM317 can function as a precision current 

regulator. An optional output capacitor can be added to improve transient response. The 

ADJUST terminal can be bypassed to achieve very high ripple-rejection ratios, which 

are difficult to achieve with standard three-terminal regulators.




[image: ][image: ]ORDERING INFORMATION                    










SCHEMATIC DIAGRAM



RECOMMENDED OPERATING CONDITIONS

[image: ]
 





 ELECTRICAL CHARACTERISTICS OVER RECOMMENDED RANGES    OF OPERATING VIRTUAL JUNCTION TEMPERATURE 
[image: ]


ABSOLUTE MAXIMUM RATINGS OVER VIRTUAL JUNCTION TEMPERATURE RANGE

Input-to-output differential voltage, VI – VO . . . . . . . . . . . . . . . . . .. . . .....................40V

Operating virtual junction temperature, TJ . . . . . . . . . . . .. . . . . . . ...................... 150C

Lead temperature 1, 6 mm (1/16 inch) from case for 10 seconds . . . . .. . . . . . . . 260C

Storage temperature range, Tstg . . . . . . . . . . . . . . …………………......–65C to 150C












[image: ]PACKAGE THERMAL DATA
 APPLICATION

ADJUSTABLE VOLTAGE REGULATOR

[image: ]




                                                      Figure 1. Adjustable Voltage Regulator 1


A. Ci is not required, but is recommended, particularly if the regulator is not in close proximity to the power-supply filter capacitors. A 0.1-F disc or 1-F tantalum provides sufficient bypassing for most applications, especially when adjustment and output capacitors are used.

B. Co improves transient response, but is not needed for stability.


C. Vo is calculated as shown: Vo=(1+R1÷R2)+(IadjR2)

                  Because Iadj typically is 50 A, it is negligible in most applications.

D. Cadj is used to improve ripple rejection; it prevents amplification of the ripple as the output voltage is adjusted higher. If Cadj is used, it is best to include protection diodes.

E. If the input is shorted to ground during a fault condition, protection diodes provide measures to prevent the possibility of external capacitors discharging through low-

F. Impedance paths in the IC. By providing low-impedance discharge paths for Co and Cadj, respectively, D1 and D2 prevent the capacitors from discharging into the output of the regulator.



OTHER APPLICATIONAL CIRCUITS OF LM317


[image: ]
	

                                                                              
                                                                Figure 2. 0-V to 30-V Regulator Circuit 1


[image: ]
Figure 3. Adjustable Regulator Circuit with Improved ripple rejection


[image: ]







Figure 4. Precision Current-Limiter Circuit


[image: ]
Figure5. Battery-Charger Circuit 1

NOTE A: RS controls the output impedance of the charger.
Zout=RS (1+R÷R1)
The use of RS allows for low charging rates with a fully charged battery.
[image: ]





                


Figure6. Slow-Turn-On 15-V Regulator Circuit



Piezoelectronic Buzzers (without circuit)
PS Series (Pin Terminal/Lead)
 (
Piezo
 buzzer 
1
)[image: ]


FEATURES

• The PS series are high-performance buzzers that employ
unimorph piezoelectric elements and are designed for easy
incorporation into various circuits.
	
• They feature extremely low power consumption in comparison to
electromagnetic units.

• Because these buzzers are designed for external excitation, the
same part can serve as both a musical tone oscillator and a
buzzer.

• They can be used with automated inserters. Moisture-resistant
models are also available.

• The lead wire type (PS1550L40N) with both-sided adhesive tape
installed easily is prepared.

APPLICATIONS

· Electric ranges, washing machines, computer terminals, various
devices that require speech synthesis output.









SOUND MEASURING METHOD 
[image: ]

SPECIFICATION AND CHARACTERISTICS
[image: ]

                                   TYN616 SCR’S
[image: ]

[image: ]ORDERING INFORMATION’S




CAPACITOR
A capacitor (formerly known as condenser) is a passive electronic component consisting of a 
pair of conductors separated by a dielectric (insulator). When there is a potential difference
(voltage) across the conductors, a static electric field develops in the dielectric that stores energy 
and produces a mechanical force between the conductors. An ideal capacitor is characterized by 
a single constant value, capacitance, measured in farads. This is the ratio of the electric charge on 
each conductor to the potential difference between them.

Capacitors are widely used in electronic circuits for blocking direct current while allowing 
alternating current to pass, in filter networks, for smoothing the output of power supplies, in the 
resonant circuits that tune radios to particular frequencies and for many other purposes.

The effect is greatest when there is a narrow separation between large areas of conductor, hence 
capacitor conductors are often called "plates", referring to an early means of construction. In 
practice the dielectric between the plates passes a small amount of leakage current and also has 
an electric field strength limit, resulting in a breakdown voltage, while the conductors and leads 
introduce an undesired inductance and resistance.

[image: ]


CENTER TAPPED TRANSFORMER
A common topology for DC-AC power converter circuits uses a pair of transistors to switch DC current through the center-tapped winding of a step-up transformer, like this: 
[image: http://sub.allaboutcircuits.com/images/quiz/03452x01.png]


In electronics, a center tap is a connection made to a point half way along a winding of a
transformer or inductor, or along the element of a resistor or a potentiometer. Taps are
sometimes used on inductors for the coupling of signals, and may not necessarily be at the half-
way point, but rather, closer to one end. A common application of this is in the Hartley oscillator.
Inductors with taps also permit the transformation of the amplitude of alternating current (AC)
voltages for the purpose of power conversion, in which case, they are referred to as
autotransformers, since there is only one winding. An example of an autotransformer is an
automobile ignition coil. Potentiometer tapping provides one or more connections along the
device's element, along with the usual connections at each of the two ends of the element, and
the slider connection. Potentiometer taps allow for circuit functions that would otherwise not be
available with the usual construction of just the two end connections and one slider connection.
	



 Common applications of center-tapped transformers
  
In a rectifier, a center-tapped transformer and two diodes can form a full-wave rectifier that 
allows both half-cycles of the AC waveform to contribute to the direct current, making it 
smoother than a half-wave rectifier. This form of circuit saves on rectifier diodes compared to a 
diode bridge, but has poorer utilization of the transformer windings. Center-tapped two-diode 
rectifiers were a common feature of power supplies in vacuum tube equipment. Modern 
semiconductor diodes are low-cost and compact so usually a 4-diode bridge is used (up to a few 
hundred watts total output) which produces the same quality of DC as the center-tapped 
configuration with a more compact and cheaper power transformer. Center-tapped configurations 
may still be used in high-current applications, such as large automotive battery chargers, where 
the extra transformer cost is offset by less costly rectifiers.

· In an audio power amplifier center-tapped transformers are used to drive push-pull output formers must tolerate a small amount of direct current that may pass through the winding
· Hundreds of millions of pocket-size transistor radios used this form of amplifier since the 
required transformers were very small and the design saved the extra cost and bulk of an 
· Output coupling capacitor that would be required for an output-transformerless design. 
However, since low-distortion high-power transformers are costly and heavy, most 
consumer audio products now use a transformerless output stage.

The technique is nearly as old as electronic amplification and is well-documented, for 
example, in "The Radiotron Designer's Handbook, Third Edition" of 1940.
· In analog telecommunications systems center-tapped transformers can be used to provide 
a DC path around an AC coupled amplifier for signalling purposes.
· In electronic amplifiers, a center-tapped transformer is used as a phase splitter in coupling 
different stages of an amplifier.
· Power distribution, see 3 wire single phase.
· A center-tapped rectifier is preferred to the full bridge rectifier when the output DC 
current is high and the output voltage is low.

ZENER DIODE:
A  ZENER DIODE  is a type of diode that permits current not only in the forward direction like a normal diode, but also in the forward direction like a normal diode, but also in the reverse direction if the voltage is larger than the breakdown voltage known as "Zener knee voltage" or "Zener voltage". The device was named after Clarence Zener, who discovered this electrical property.

      Zener Diode A special diode which is used to maintain a fixed voltage across its terminals
[image: ]

VARIABLE RESISTOR:
      This type of variable resistor with 2 contacts (a rheostat) is usually used to control current.                                        this inverter circuit the variable is used to control the duty cycle Examples include: adjusting lamp brightness, adjusting motor speed, and adjusting the rate of flow of charge into a capacitor in a timing circuit.
[image: rheostat symbol]

DIODE IN 4007
In electronics, a diode is a two-terminal electronic component that conducts electric current in 
only one direction. The term usually refers to a semiconductor diode, the most common type 
today. This is a crystalline piece of semiconductor material connected to two electrical 
terminals. A vacuum tube diode (now little used except in some high-power technologies) is a 
vacuum tube with two electrodes: a plate and a cathode.
The most common function of a diode is to allow an electric current to pass in one direction 
(called the diode's forward direction) while blocking current in the opposite direction (the 
reverse direction). Thus, the diode can be thought of as an electronic version of a check valve. 
This unidirectional behavior is called rectification, and is used to convert alternating current to direct current, and to extract modulation from radio signals in radio receivers.

Features of IN4007
· High reliability
· Low leakage
· Low forward voltage drop
· High current capability

LED (LIGHT EMMITTING DIODE)

	[image: LED symbol.svg]


A light-emitting diode (LED) is a semiconductor light source. 
LEDs are used as indicator lamps in many devices, and are increasingly used for lighting. 
Introduced as a practical electronic component in 1962, early LEDs emitted low-intensity red 
light, but modern versions are available across the visible, ultraviolet and infrared wavelengths, 
with very high brightness.

When a light-emitting diode is forward biased (switched on), electrons are able to recombine 
with holes within the device, releasing energy in the form of photons. This effect is called 
electroluminescence and the color of the light (corresponding to the energy of the photon) is 
determined by the energy gap of the semiconductor. An LED is often small in area (less than 
1 mm2), and integrated optical components may be used to shape its radiation pattern.LEDs 
present many advantages over incandescent light sources including lower energy consumption, 
longer lifetime, improved robustness, smaller size, faster switching, and greater durability and 
reliability. LEDs powerful enough for room lighting are relatively expensive and require more 
precise current and heat management than compact fluorescent lamp sources of comparable 
output.


Light-emitting diodes are used in applications as diverse as replacements for aviation lighting, 
automotive lighting (particularly brake lamps, turn signals and indicators) as well as in traffic 
signals. The compact size, the possibility of narrow bandwidth, switching speed, and extreme 
reliability of LEDs has allowed new text and video displays and sensors to be developed, while 
their high switching rates are also useful in advanced communications technology. Infrared 
LEDs are also used in the remote control units of many commercial products including 
televisions, DVD players, and other domestic appliances.
	· 



IRFZ44
[image: ]

FEATURES

Avalanche Rugged Technology
 
Rugged Gate Oxide Technology
 
Lower Input Capacitance

Improved Gate Charge

Extended Safe Operating Area

175C Operating Temperature

Lower Leakage Current: 10A (Max.) @ VDS = 60V

Lower RDS (ON): 0.020(Typ.)






Applications
· High Current, High Speed Switching
·  Solenoid And Relay Drivers
·  Dc-Dc & Dc-Ac Converter
·  Automotive Environment (Injection,Abs, Air-Bag, Lamp Drivers Etc.)


SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

[image: ]
ABSOLUTE MAXIMUM RATINGS
[image: ]
















THERMAL RESISTANCE


[image: ]



MULTI VIBRATOR
A multivibrator is an electronic circuit used to implement a variety of simple two-state systems such as oscillators, timers and flip-flops. It is characterized by two amplifying devices (transistors, electron tubes or other devices) cross-coupled by resistors and capacitors.
There are three types of multivibrator circuit:
· Astable, in which the circuit is not stable in either state—it continuously oscillates from one state to the other. Due to this, it does not require a input (Clock pulse or other).
· Monostable, in which one of the states is stable, but the other is not—the circuit will flip into the unstable state for a determined period, but will eventually return to the stable state. Such a circuit is useful for creating a timing period of fixed duration in response to some external event. This circuit is also known as a one shot. A common application is in eliminating switch bounce.
· Bistable, in which the circuit will remain in either state indefinitely. The circuit can be flipped from one state to the other by an external event or trigger. Such a circuit is important as the fundamental building block of a register or memory device. This circuit is also known as a latch or a flip-flop.
In its simplest form the multivibrator circuit consists of two cross-coupled transistors. Using resistor-capacitor networks within the circuit to define the time periods of the unstable states, the various types may be implemented. Multivibrators find applications in a variety of systems where square waves or timed intervals are required. Simple circuits tend to be inaccurate since many factors affect their timing, so they are rarely used where very high precision is required.
Before the advent of low-cost integrated circuits, chains of multivibrators found use as frequency dividers. A free-running multivibrator with a frequency of one-half to one-tenth of the reference frequency would accurately lock to the reference frequency. This technique was used in early electronic organs, to keep notes of different octaves accurately in tune. Other applications included early television systems, where the various line and frame frequencies were kept synchronized by pulses included in the video signal.





Astable multivibrator circuit
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/6/6a/Transistor_Multivibrator.svg/200px-Transistor_Multivibrator.svg.png]

Figure 1: Basic BJT astable multivibrator
This circuit shows a typical simple astable circuit, with an output from the collector of Q1, and an inverted output from the collector of Q2.
Basic mode of operation
The circuit keeps one transistor switched on and the other switched off. Suppose that initially, Q1 is switched on and Q2 is switched off.
State 1:
· Q1 holds the bottom of R1 (and the left side of C1) near ground (0 V).
· The right side of C1 (and the base of Q2) is being charged by R2 from below ground to 0.6 V.
· R3 is pulling the base of Q1 up, but its base-emitter diode prevents the voltage from rising above 0.6.
· R4 is charging the right side of C2 up to the power supply voltage (+V). Because R4 is less than R2, C2 charges faster than C1.
When the base of Q2 reaches 0.6 V, Q2 turns on, and the following positive feedback loop occurs:
· Q2 abruptly pulls the right side of C2 down to near 0 V.
· Because the voltage across a capacitor cannot suddenly change, this causes the left side of C2 to suddenly fall to almost −V, well below 0 V.
· Q1 switches off due to the sudden disappearance of its base voltage.
· R1 and R2 work to pull both ends of C1 toward +V, completing Q2's turn on. The process is stopped by the B-E diode of Q2, which will not let the right side of C1 rise very far.
This now takes us to State 2, the mirror image of the initial state, where Q1 is switched off and Q2 is switched on. Then R1 rapidly pulls C1's left side toward +V, while R3 more slowly pulls C2's left side toward +0.6 V. When C2's left side reaches 0.6 V, the cycle repeats

Three phase inverters
[image: http://upload.wikimedia.org/wikipedia/en/thumb/c/c4/3-phase_inverter_cjc.png/180px-3-phase_inverter_cjc.png]
3-phase inverter with delta connected load
Three-phase inverters are used for variable-frequency drive applications and for high power applications such as HVDC power transmission. A basic three-phase inverter consists of three single-phase inverter switches each connected to one of the three load terminals. For the most basic control scheme, the operation of the three switches is coordinated so that one switch operates at each 60 degree point of the fundamental output waveform. This creates a line-to-line output waveform that has six steps. The six-step waveform has a zero-voltage step between the positive and negative sections of the square-wave such that the harmonics that are multiples of three are eliminated as described above. When carrier-based PWM techniques are applied to six-step waveforms, the basic overall shape, or envelope, of the waveform is retained so that the 3rd harmonic and its multiples are cancelled.
[image: http://upload.wikimedia.org/wikipedia/en/thumb/4/49/6-step_waveform_CJC.png/500px-6-step_waveform_CJC.png]
3-phase inverter switching circuit showing 6-step switching sequence and waveform of voltage between terminals A and C
To construct inverters with higher power ratings, two six-step three-phase inverters can be connected in parallel for a higher current rating or in series for a higher voltage rating. In either case, the output waveforms are phase shifted to obtain a 12-step waveform. If additional inverters are combined, an 18-step inverter is obtained with three inverters etc. Although inverters are usually combined for the purpose of achieving increased voltage or current ratings, the quality of the waveform is improved as well.

· Applications

Inverter designed to provide 115 VAC from the 12 VDC source provided in an automobile. The 
unit shown provides up to 1.2 amperes of alternating current, or just enough to power two sixty 
watt light bulbs.

An inverter converts the DC electricity from sources such as batteries, solar panels, or fuel cells 
to AC electricity. The electricity can be at any required voltage; in particular it can operate AC
 equipment designed for mains operation, or rectified to produce DC at any desired voltage.
Grid tie inverters can feed energy back into the distribution network because they produce 
alternating current with the same wave shape and frequency as supplied by the distribution 
system. They can also switch off automatically in the event of a blackout.

Micro-inverters convert direct current from individual solar panels into alternating current for the 
electric grid. 

· Uninterruptible power supplies
An uninterruptible power supply (UPS) uses batteries and an inverter to supply AC power when 
main power is not available. When main power is restored, a rectifier is used to supply DC 
power to recharge the batteries.


· Induction heating

Inverters convert low frequency main AC power to a higher frequency for used in induction 
heating. To do this, AC power is first rectified to provide DC power. The inverter then changes .
the DC power to high frequency AC power.


· HVDC power transmission
With HVDC power transmission, AC power is rectified and high voltage DC power is 
transmitted to another location. At the receiving location, an inverter in a static inverter plant 
converts the power back to AC.


· Variable-frequency drives
A variable-frequency drive controls the operating speed of an AC motor by controlling the 
frequency and voltage of the power supplied to the motor. An inverter provides the controlled
 power. In most cases, the variable-frequency drive includes a rectifier so that DC power for the 
inverter can be provided from main AC power. Since an inverter is the key component, variable-
frequency drives are sometimes called inverter drives or just inverters.





· Electric vehicle drives
Adjustable speed motor control inverters are currently used to power the traction motors in some 
electric and diesel-electric rail vehicles as well as some battery electric vehicles and 
hybrid electric highway vehicles such as the Toyota Prius. Various improvements in inverter 
technologies are being developed specifically for electric vehicle applications. In vehicles with 
regenerative braking, the inverter also takes power from the motor (now acting as a generator)
 and stores it in the batteries.


· AIR CONDITIONING
  An air conditioner bearing the inverter tag uses a variable-frequency drive to control the speed   of the motor and thus the compressor.















· ADVANCED DESIGNS
  There are many different power circuit topologies and control strategies used in inverter 
designs. Different design approaches address various issues that may be more or less important 
depending on the way that the inverter is intended to be used.
The issue of waveform quality can be addressed in many ways. Capacitors and inductors can be 
used to filter the waveform. If the design includes a transformer, filtering can be applied to the 
primary or the secondary side of the transformer or to both sides. Low-pass filters are applied to 
allow the fundamental component of the waveform to pass to the output while limiting the 
passage of the harmonic components. If the inverter is designed to provide power at a fixed 
frequency, a resonant filter can be used. For an adjustable frequency inverter, the filter must be 
tuned to a frequency that is above the maximum fundamental frequency.
Since most loads contain inductance, feedback rectifiers or antiparallel diodes are often 
connected across each semiconductor switch to provide a path for the peak inductive load current 
when the switch is turned off. The antiparallel diodes are somewhat similar to the freewheeling diodes used in AC/DC converter circuits.
	waveform
	signal
transitions
per period
	harmonics
eliminated
	harmonics
amplified
	System
Description
	THD

	
	2
	-
	-
	2-level
square wave
	            ~45%

	
	4
	3, 9, 27...
	-
	3-level
"modified square wave"
	           > 23.8% [1]

	
	8
	
	
	5-level
"modified square wave"
	            > 6.5% [1]

	
	10
	3, 5, 9, 27
	7, 11...
	2-level
very slow PWM
	

	
	12
	3, 5, 9, 27
	7, 11...
	3-level
very slow PWM
	



Fourier analysis reveals that a waveform, like a square wave, that is anti-symmetrical about the 
180 degree point contains only odd harmonics, the 3rd, 5th, 7th, etc. Waveforms that have steps 
of certain widths and heights can attenuate certain lower harmonics at the expense of amplifying 
higher harmonics. For example, by inserting a zero-voltage step between the positive and 
negative sections of the square-wave, all of the harmonics that are divisible by three (3rd and 9th, 
etc.) can be eliminated. That leaves only the 5th, 7th, 11th, 13th etc. The required width of the 
steps is one third of the period for each of the positive and negative steps and one sixth of the
 period for each of the zero-voltage steps. 
Changing the square wave as described above is an example of pulse-width modulation (PWM). 
Modulating, or regulating the width of a square-wave pulse is often used as a method of 
regulating or adjusting an inverter's output voltage. When voltage control is not required, a fixed 
pulse width can be selected to reduce or eliminate selected harmonics. Harmonic elimination 
techniques are generally applied to the lowest harmonics because filtering is much more practical 
at high frequencies, where the filter components can be much smaller and less expensive. 
Multiple pulse-width or carrier based PWM control schemes produce waveforms that are
 composed of many narrow pulses. The frequency represented by the number of narrow pulses
 per second is called the switching frequency or carrier frequency. These control schemes are
 often used in variable-frequency motor control inverters because they allow a wide range of
 output voltage and frequency adjustment while also improving the quality of the waveform.
Multilevel inverters provide another approach to harmonic cancellation. Multilevel inverters
 provide an output waveform that exhibits multiple steps at several voltage levels. For example,
 it is possible to produce a more sinusoidal wave by having split-rail direct current inputs at two
 voltages, or positive and negative inputs with a central ground. By connecting the inverter
 output terminals in sequence between the positive rail and ground, the positive rail and the
 negative rail, the ground rail and the negative rail, then both to the ground rail, a stepped
 waveform is generated at the inverter output. This is an example of a three level inverter: the
 two voltages and ground. 



· CONTROLLED RECTIFIER INVERTERS
  Since early transistors were not available with sufficient voltage and current ratings for most
 inverter applications, it was the 1957 introduction of the thyristor or silicon-controlled rectifier
 (SCR) that initiated the transition to solid state inverter circuits.
   The commutation requirements of SCRs are a key consideration in SCR circuit designs. SCRs
 do not turn off or commutate automatically when the gate control signal is shut off. They only
 turn off when the forward current is reduced to below the minimum holding current, which 
varies with each kind of SCR, through some external process. For SCRs connected to an AC
 power source, commutation occurs naturally every time the polarity of the source voltage 
reverses. SCRs connected to a DC power source usually require a means of forced commutation
 that forces the current to zero when commutation is required. The least complicated SCR 
circuits employ natural commutation rather than forced commutation. With the addition of
 forced commutation circuits, SCRs have been used in the types of inverter circuits described above.
In applications where inverters transfer power from a DC power source to an AC power source, 
it is possible to use AC-to-DC controlled rectifier circuits operating in the inversion mode. In the
 inversion mode, a controlled rectifier circuit operates as a line commutated inverter. This type of
 operation can be used in HVDC power transmission systems and in regenerative braking 
operation of motor control systems.
Another type of SCR inverter circuit is the current source input (CSI) inverter. A CSI inverter is
 the dual of a six-step voltage source inverter. With a current source inverter, the DC power 
supply is configured as a current source rather than a voltage source. The inverters SCRs are
 switched in a six-step sequence to direct the current to a three-phase AC load as a stepped 
current waveform. CSI inverter commutation methods include load commutation and parallel 
capacitor commutation. With both methods, the input current regulation assists the commutation.
 With load commutation, the load is a synchronous motor operated at a leading power factor.
As they have become available in higher voltage and current ratings, semiconductors such as 
transistors or IGBTs that can be turned off by means of control signals have become the 
preferred switching components for use in inverter circuits.
Rectifier and inverter pulse numbers
Rectifier circuits are often classified by the number of current pulses that flow to the DC side of 
the rectifier per cycle of AC input voltage. A single-phase half-wave rectifier is a one-pulse 
circuit and a single-phase full-wave rectifier is a two-pulse circuit. A three-phase half-wave 
rectifier is a three-pulse circuit and a three-phase full-wave rectifier is a six-pulse circuit. 
With three-phase rectifiers, two or more rectifiers are sometimes connected in series or parallel
 to obtain higher voltage or current ratings. The rectifier inputs are supplied from special
 transformers that provide phase shifted outputs. This has the effect of phase multiplication. Six
 phases are obtained from two transformers, twelve phases from three transformers and so on. 
The associated rectifier circuits are 12-pulse rectifiers, 18-pulse rectifiers and so on.
When controlled rectifier circuits are operated in the inversion mode, they would be classified by
 pulse number also. Rectifier circuits that have a higher pulse number have reduced harmonic 
content in the AC input current and reduced ripple in the DC output voltage. In the inversion 
mode, circuits that have a higher pulse number have lower harmonic content in the AC output 
voltage waveform.








Conclusion


“I think we’re uncomfortable when problems don’t have neat solutions. When the real

world frustrates us, we make assumptions and propose simple models that may or may

not capture the true behavior with all the work done so far, I believe some progress

has been made in settling the problem with systems addressed in the introduction.

With the help of a battery 12v DC is given to IC CD4047 the two continues square signals are 
generated at the output pins 10 and 11. These square waves are fastly switched by using a
MOSFET. With the help of fast switching operation we can obtain sinusoidal wave.
       The simple circuit topology supports a low cost and high efficiency power converter.

The proposed inverter circuitry has a low component count with only one diode, one switch.
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Characteristic

Min. [ Typ. | Max.

Test Condition

Continuous Source Current

50

Integral reverse pn-diode

lsp Pulsed-Source Current M| - 200 A in the MOSFET
Vsp Diode Forward Voltage )| - - | 18] V |T=25°C,I5=50A,Vg=0V.
tr Reverse Recovery Time - 85 | - ns | T,=25°C,|g=50A
Qr Reverse Recovery Charge - |0.24| - uC | dig/dt=100A/us 4)
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Purposes, 1/8. from case for 5-seconds

Symbol Characteristic Value Units
Vpss. Drain-to-Source Voltage 60 N
b Continuous Drain Current (Tc=25°C) 50 A
Continuous Drain_Current (T=100°C) 354
lom Drain Current-Pulsed (1) 200 A
Vs Gate-to-Source Voltage +20 Vv
Eas Single Pulsed Avalanche Energy 2) 857 mJ
lar Avalanche Current (1) 50 A
Ear Repetitive Avalanche Energy (1) 12.6 mJ
dv/dt Peak Diode Recovery dv/dt (3) 55 Vins
Total Power Dissipation (T¢=25°C) 126 w
Po Linear Derating Factor 0.84 w/ee
Operating Junction and
T, Tere -55 to +175
Storage Temperature Range
Maximum Lead Temp. for Soldering °c
T 300
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Symbol Characteristic Typ. Max. Units
Resc Junction-to-Case - 1.19
Recs Case-to-Sink 0.5 - cw
Rasa Junction-to-Ambient - 62.5
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ORDERABLE TOP-SIDE
N PACKAGEF PART NUMBER MARKING
POWER FLEX (KTE) Reelof 2000 | LNGITKIER w317
» Sor223 00 Tube of80 | LMBI7DGY .
0-Co125C Reslof 2500_| LMBI7DCYR
T0-220 (KC) Tubeof 50| LMBI7KC o
T0-220, short shoulder (KCS) | Tubeof 20| LMBT7KCS
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UNIT

ViVo

Input-to-output voltage diferential
Output current

Operating virtual junclion temperature.
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PARAMETER

TEST CONDITIONST MIN_ TYP  MAX| UNIT

Line reguiation®

Load regulation

Vi-Vo=3Viod0V — 9L 0% o
1Yo=3ve 00z_oor]

VST N
Ty=25°C 1 05 %Vo
20 70 mV
03 15 %Vo

10=10mAto 1500 mA
Ty=0Cto125C

Thermal regulation
ADJUST terminal current

20-ms pulse.

Ty=25C 003__007| %VoW

Change in
ADJUST terminal current

Reference voltage

V|-V =25V 1040V, Pp20W, I = 10 mA to 1500 mA

VI-V0=3V1040V,Pp=20W Ip=10mAto 1500 mA

Output-voltage
temperature stabilty

Ty=0Cto 125:C

Minimum load current
tomaintain regulation

Vi-Vo=40V

Maximum output current

Vi-Vo<=15V, PD < P (see Note 1)

VI =V =40V, Pp < Puax (see Note 1), Ty = 25°C

RMIS output noise voltage
(%of Vo)

f=10kHzto 0Kz, Ty=25°C

Ripple rejection

Long-term stabilty

Vo=10V, 120 Hz

CapJ= 104FS 6ot

T)=25C
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PACKAGE BOARD
POWER-FLEX (KTE) High K, JESD 515

SOT-223 (DCY) High K, JESD 617
T0O-220 (KCIKCS) High K, JESD 51-5 3-CW 5°C1
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External dimensions

Characteristics

Type Part No. Outer diameter ~ Height Pitch Sound pressure Frequency  Input voltage
(mm) (mm) (mm) (dB(A)/10cm) (kHz) (Vo-p)[Rectangular wave]
PS12 Type PS1240P02BT 012.2 6.5 5 70 min. 4 3
P PS1240P02CT3 0122 35 5 60 min. 4 3
PS1440P02BT 014 8 5 75 min. 4 3
PS14TyPe  BSi400P0aCT o4 1 5 70 min. 2 5
PS1720P02 017 8 10 70 min. 2 3
PS17 Type PS1740P02E 017 75 10 75 min. 4 3
PS1740P02CE 017 4.6 10 60 min. 4 3
PS1927P02 219 105 . " 20 90 min. 2.7 10
[excluding terminal]
PS19 Type 105
PS1920P02 219 ) . . 20 80 min. 2 10
[excluding terminal]
Others PS1550L40N 015 1.6 — Depend on_the installation condition
Type Part No. Applications Features
PS12 Type PS1240P02BT *Compact ¢ Automatic mountable ¢ 12.7mm pitch radial taping
P PS1240P02CT3 . « Thin type  Automatic mountable * 12.7mm pitch radial taping
PS1440P02BT For warning and aIa_\rm S°‘_JT‘dS of * High sound pressure + Automatic mountable ¢ 15mm pitch radial taping
PS14 Type Seiiao-a~—— home appliances(air conditioners, - - . -
PS1420P02CT . » Low frequency tone e« Automatic mountable ¢ 15mm pitch radial taping
PST750P02 refrigerators, fan forced heaters, “LowT P “High il
cordless telephones, etc.) ow frequency tone _« High sound pressure
PS17 Type PS1740P02E + High sound pressure
PS1740P02CE  Thin type
PS1927P02 For potted circuit (washing * High sound pressure  Water-proof processing element
PS19 Type machines, drying machines, hot .
PS1920P02 water supply systems, etc.) Low frequency tone ¢ Water-proof processing element
Others PS1550L40N Digital camera * Compact, Thin type « Fix in both-sided adhesive tape
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MAIN FEATURES: -
Symbol Value Unit
so|
IrRms) 16 A
%
VormVeRM 600 to 1000 \
[ 25 mA
DESCRIPTION K
The TYN / TN16 SCR Series is suitable for D?PAK ¢
general purpose applications. (TN16-G) T0-220AB
Using clip assembly technology, they provide a (TYN)
superior performance in surge current capabilities.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter Value Unit
IT(RMS) |RMS on-state current (180° conduction angle) Te= 110°C 15 A
Tiav) |Average on-state current (180° conduction angle) Te= 110°C 10 A
ITsm Non repetitive surge peak on-state tp=83ms 200
curtent Tj=25C A
tp=10ms 190
It It Value for fusing tp=10ms Tj=25C 180 A%
) Critical rate of rise of on-state current _ . .
di/dt Ig=2xlgT, Ir< 100ns F=60Hz Tj= 125°C 50 Alps
= Peak gate current tp=20ps T)j= 125°C 4 A
PG(av) |Average gate power dissipation Tj= 125°C 1 w
Tstig Storage junction temperature range -40to + 150 wc
T Operating junction temperature range -40to+125
VRGM  |Maximum peak reverse gate voltage 5 v
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—> PACKING MODE:

Blank: Tube

16 25 - 600 G (-TR)
STANDARD
SR
SERIES
PACKAGE:
CURRENT: 16A SENSITIVITY:  VOLTAGE: G: DPAK
25:25mA 500: 600V
500: 800V
1000: 1000V

-TR:Tape & Reel

TYN

16

STANDARD PACKING MODE
SCR Blank: Bulk
SERIES VDLTAGE RG: Tube
6: 600V CURRENT: 16A
8: 800V
10: 1000V
OTHER INFORMATION
Part Number Marking Weight Base Quantity Packing mode
TN1625-x00G  TN1625x00G 159 50 Tube
TN1625-x00G-TR  TN1625x00G 159 1000 Tape & reel
TYNx16 TYNX16 239 250 Bulk
TYNX16RG TYNX16 239 50 Tube

Note: x = voltage
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