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ABSTRACT 

Inverter is a device that convert electrical energy from dc D 
circuit. Its typical application i 0 on ert a battery voltage in 

a form using electronic 
y n ional household AC 

voltage allowing ou 0 I ices when an AC volta=_ -
used in a . d __ of Ii from small car adapters t 
and \ ind nn11.L"p"rPn oM..""""�rnC" 
Till tputs 1 1 0 V, while frequency of tbe �. -

m the input of 1 2  V of the direct currene 
- h \;1, orks in the alternating current using the batte ;;_ 

po"ver MOSFET as switching device. Most commerci 
i multi-stage concept: first a switching pre-regulat r 
to a DC voltage corresponding to the peak value 0 
then generates a desired AC voltage. This stage 

l:QjJ;;_�e -onfigurations. If  a half-bridge i s  used, the DC-link voltag 
. 0 the generated AC voltage. If a low-frequency transform r . 

-
.::> n rated on its primary side and transformed to the secondary -

be contro l led e ither in  square-wave mode or in pulse widtb-moG.ll!lared 
'-\"ave circuits use PWM mode, in which the output voltage and n-e(JllJem:\' 

arying the duty cycle of the high frequency pulses. Chopped signal 
pass LC-filter to produce a clean sinusoidal output. 
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1. INTRODUCTI ON 

An inverter is a circuit that gives AC output for a DC input. A basic inverter c ircuit includes four 
step procedures (Figure 01) . At first, a Pulse Width Modulator generates pulse. The output 
connected to switching portion. Switching poles are arranged into bridge circuits that are 
operated so as to provide a desired voltage, current an or power waveform to a load. Then step 
up and filtering the output of the switching circuit gives desi red output. 

From the la 

Figure 01: Block diagram o f  'ill 

2. HI '[OR� 

m 
ongm of 

- 0-DC on erters 
o g n rat r d amo so that the 

I! the right moments to produce DC . A 
ou n' in \\ hich the motor and generator windings are 

combined into on armature 'th s l ip rings at one end and a commentator at the other and only 
one field frame. The result with either is  AC-in, DC-out . With an M-G set, the DC can be 
considered to be separately generated from the AC;  with a synchronous converter, in a certain 
sense it can be considered to be "mechanically  rectified AC". Given the right auxiliary and 
control equipment, an M-G set or rotary converter can be "run backwards",  converting DC to 
AC. [I] 

- 7 -
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3. THEORY 

3.1 SWITCHING CIRCUIT 

The switching can be done in  many ways. The most common switching circuit comes with single 
phase bridge inverter .  There are two type of single phase bridge inverter. The switching 
procedure is nearly same of both types. The theory of operation of the two inverters described 
below-

3.1.1 Single phase Half-Bridge Inverter 

Single phase Half-Bridge Inverter consists of 
two switches QI & Q2 as shown in Figure 2. 
The two switches can not be on at the same 
time. When Q I switched on Q 2  remains V 
switched off. When Q2  switched on Q I 2 
remains switched off. When Q 1 remains on 
then considering source to load, current 
conducts through QI; at that time voltage 
across the load is V/2. It happens \ hen ftf t 
half cycle of figure 3 c t that Q2 
remains switched ff. 0 2 
then current go 
conducting 

oltag i 
half _" I 

IS1 
101 

101 

{G1 Q·I D1 

'0 

'02 

D2 
I 

Ingle ph e Half-Bridge Inverter. 

COIl�OJlJ-lllg rh P\\ signal input. For a square wave input 

Switching status: 

Table 01: A Half-Bridge Inverter Switching Stages. 

STAGE SWITCH ON CONDUCTING DEVICE VOUT 
1 QI Ql Vj2 
2 Q2 D2 -Vs/2 

- 8 -
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For the Half bridge inverter the switching status is explained below using a square PWM with 
the help of Figure 3. Here one thing is noticeable that during the switching procedure for the 
active switch QI & Q2 precisely the device QI & D2 conducts the current. 

In the first case, the output current reverses 
its direction at tx. Output voltage reverses 
its direction at T/2. Therefore, from tx to 
T 12 the output current wil l  flow through Q I. 
Later on, from T/2 to ty the output current 
wil l  flow through D2. 

Ij 
2 

10 

'�--------------+--- ------------- � l 

l;::':�q_�_:_� '��. J 
I 

t)( / 
/ 

I ./ ----
Figure 03: Current flow during switching procedure. 

3.1.2 Single phase Full-Bridge Inverter 

A single phase inverter consi 
as sho n in figur 
pha Full 

thar . 
Q3. Out 
to load, that shO\. in figure 5 .  
During second half cycle, gates Q2 and 
Q4 are driven simultaneously by a 
symmetric pulse same as the first half 
cycle .  At that time conducting device is 
D2 and D4. Output current io goes from 
load to source shown in figure 7. This 
mode of switching operates the 
associated MOSFET' s  giving a bipolar 
PWM input. 

V .... 

9 

nm�cte:dm onfiguration 

I 
2 

Figure 04: Single phase Full bridge inverter. 

D, 

D. 
I 
• M � 
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Switching status: 
A single phase Full-bridge inverter switching happens in four stages .  The four main stages are 
shown in Table 02. The four stages have been discussed below with the help of a PWM square 
wave input. 

Table 02: A Full-Bridge Inverter Switching Stages. 

STAGE SWITCH ON 

1 Q"Q3 

2 Q2, Q� 
3 Q"Q� 
4 Q2, Q3 

Stage 1: 
At rust stage Q, & Q3 turns on, other two 
switch remains off. If we consider source to 
load configuration then QJ & Q3 (lcl & ld 
gives the output current il) across load, \ hich 
is shown in figure 6. Thi tage gi...-e a 
positive voltage output. 
Can idering load [Q ource co..........,,,., .... ,"' ... 

make me curre ou� drrough Dl 

CONDUCTING 
VOUT DEVICE 

Q"Q3 

D2, D4 

Q"D� 

D2 , Q3 

i; 

+ 
v� 

VS 
-Vs 
0 
0 

i _. 

ufI bridge in erter \ hen Ql 
&Q30 . 

t 
Figure 06: Full bridge inverter switching According to PWM. 
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Stage 2: 
At first stage Q2 & Q4 turns on, other 
two switch remains off. If we consider 
source to load configuration then D2 & 
D4 (iG2 & iG4) gives the output current io 
across load, which i s  shown in figure 6. 
This stage gives a negative voltage 
output. 
Considering load to source 
configuration makes the current flows 
through Q2 & Q4. 

+ 

v-=-

Figure 07: Single phase Full bridge inverter when Q2 and Q4 ON. 

Stage 3 & 4: 
Stage 3 and stage 4 makes the output voltage zero and there i s  no current flow through load. For 
this reason these two stages are useless for the desired inverter operation. These two situations 
are explained by figure 8 and figure 9. 

t 
o. D. 

3.2 PULSE WIDTH MODULATION (PWM): 

PWM stands for Pulse Width Modulation. The main point of P WM is to create some average 
voltage via turning some maximum voltage completely turning on and off rapidly with the 
required duty cycle. (2] The primary reason to do this is to avoid wasting energy in some 
semiconductor by drop8ing the undesired voltage in it (l inear region) which also burns up the 
semiconductor device.  2] 

- 1 1  -
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�r�J� , • 0" " \ 

.� "",. � 

.: .. '.'" J' V 

The output of an inverter depends on the PWM pattern applied to the leg switches . Th .P .. W��< � 
pattern should be strictly symmetric and periodic i n  nature . 1 800 Phase PWM patterns are � 
for the inverter switches with sufficient interlock (dead band) between top and bottom switches 
in a leg. The procedure for generating a single pulse PWM waveform per half cycle is shown in 
Figure 10 . Here a comparator having voltage Vref and saw tooth waveform as comparator in put. 
Vref is compared with the saw tooth waveform and output of the comparator i s  PULSE WIDTH 
MODULA nON (PWM) signal . 

V s 

-\.'5 

.IVVVV\ 
PWM signal 

. ............. ... . /"/-/�rcarT i er. signal 

./ ./ ............. ...... " .... :?-(� ............... " .......... " '_ Rerer-ence signal 
./ / ' 

//// 

" -,/" 

Figure 10: PWM Waveform Generation sequence for a single phase bridge inverter 
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Figure 10 shows the generation of gating s ignals and output voltage of a single phage full- bridge 
inverters [2]. The gating s ignal is generated by comparing a rectangular reference signal with a 
triangular carrier wave.  The carrier signal and reference signals intersection point defines each 
transition of every cycle .  This point is called as the threshold point .  Two gate signals are 
generated with this procedure. One i s  positive cycle and another i s  negative cycle .  At last stage 
two gate signals generates a complete PULSE WIDTH MODULATION (PWM) signal [3]. This 
process can also be shown with the figure below-

1 
C/) 

� c:: oD 
C/) 
a) u � :::> 
0 
C/) 

0 

1 II - r-.- � � ---ro I c:: 
.�J II C/) I 
:s � I I 0... I I II 0 U L- '-- '--

lDl 

W�wej[l}nOl GeneT cion 

Figur PV\ pulse train corresponding to a given signal 
is the inter tiv i gnal th s ine \' a e is compared with a saw-tooth waveform. 
When the latter is less than the former, the P WM signal is in high state ( 1 ) . Otherwise it is in the 
low state (0). [3] 

- 1 3  -
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3.2.1 Different types of pulse-width modulation (PWM) 

There are mainly four different type of pulse-width modulation i s  possible .  Which are-

1. The pulse center may be fixed in the center of the time window and both edges of the pulse 
moved to compress or expand the widthJ4j 

2. The lead edge can be held at the lead edge of the window and the tail edge modulated. [4) 

3 .  The tail edge can be fixed and the lead edge modulated.(4) 

4. The pulse repetition frequency can be varied by the signal, and the pulse width can be 
constant. However, this method has a more-restricted range of average output than the other 
three . [4] 

We have used the first type of pulse-width modulation (PWM) in this experiment. 

3.3 Categories of voltage source inverter 

Pulse-Width Modulation (PWM) i s  a way of control l ing the power of an electric c ircuit that 
wastes very little e lectricity. According to modulation technique difference oltage source 
inverter can be differentiated as below-

1. Pulse width modulated inverter: 
In thi s  inverter the input dc voltage is essentiall constant in magnitude. Th in rt r magnitude 
and frequency matching of the ut oltag a hi d b  c ntroUing in I rt r witching 
process. PWM i ed a h Ill' r ri b fo a b n till in rter is 
knO\:n P 

3. Single phase in erter ith voltage cancellation: 
In case of inverter with Single phase output, it is possible to control the magnitude and the 
frequency of the inverter output voltage. Though the input to inverter i s  a constant dc voltage and 
the inverter switch is not Pulse width modulated this type of inverter gives a controlled AC 
output. 

- 1 4  -
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:::Q 
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4. PROPOSED CIRCUIT 

I � 117 
11( 

UJA 

r 

LE' 

� 
-

Figure 12: Designed Inverter Circuit (Proposed). 

4.1 THEORY OF OPERATION 

This circuit works in  several three stages . These stages are-
I. PWM generation. 

. 

2. Switching. 
3 .  Step-up and filtering. 

- 1 5  -
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The working procedure is explained below-

PWM Portion: 
Step 1: First LM 324 works as frequency generator, while 5V DC input i s  connected. In next 
part it also works as comparator circuit and ampl ifier. 

Step 2: 74LS 1 4  this IC works in clock generating portion, Input of 74LS 1 4  is connected in one 
output of LM 324. Output of 74LS 1 4  is c locks, two c locks are generated. 

Step 3: IC 74LS 76(JK flip flop) works as phase D ivider input of 74LS 76(JK flip flop) is 
cOlmected as output of 74LS14. JK flip flop shifted the phase in 1 80 degree. 

Step 4: One output of 74LS 76(JK flip flop) and one output of LM 324 are connected to the 
input of the AND gate. Last of all performing and operation we get PWM signal as output of 
74LS14. The PWM signal are opposite in phase, 180 degree phase shifted, and DUTY CYCLE 
is about 50%. PWM signal wil l  work for switching. 

SWITCHING Portion: 
Step 5: Power MOSFET IRF 540 works as switching device. PWM out put is the input of 
inverter circuit. One P WM output signal makes transistor Ql (Q2N3904) ON, that transistor 
makes MOSFET IRF 540 ON, so switching start. 

Step 6: Another PWM output signal (180 degree phase shifting) from step 5 signal make 
transistor Q2 (Q2N3904) ON that transistor make MOSFET IRF 540 0 J and start switching. 
When one switch is ON then another switch is OFF. Both two switches ar n t no at the same 
time because of 50% DUTY CYCLE. 

'pectation . 

- 1 6  -
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Experimental setup for the experiment: 

Fi()""ure 13: Experitnentalemp fi()£ the pIOpO ed circuit. 

RE ,1:LTS 

The designed circuit i s  simulated first with Orcad (version 9.2) . After getting assurance that the 
circuit is working; the c ircuit has been implemented. The output data is then compared with the 
data we have got from s imulation. The result will be discussed here in three steps as-

I, Simulation Results. 
ii. Experimental data. 

iii. Comparison. 

- 1 7  -
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5.1 Simulation Results 

The simulation of the c ircuit has done before the circuit construction. These simulations have 
been done using Orcad 9.2. The P WM output was l ike below-

4 . 0U '------'-. --:-, --:-, --:-, ----;---:-, --:-, --:-, --:-, ----;---:---:---:---:------'--:-, --:-, --:-, ----'-, ----'-------'-, ----'-, ----'-, ---'-, ---'----'-, ---'-, ----'-, ---'-, ---'----'-, ---'-, ----'-, ---'-, ---.---,----,---,---,----, 
, , " " "  ' "  " I I . , I I I I I I " I I 

, , I .  " I , , I I I " "  " I I " "  

, , " I I , , , I " I I I I " I t ' "  I 

, , , , 
, , , , 

, , I I " " " "  ' "  I 
, " " "  " "  , ' , '  , ' ,  I " 

, , I ,  " "  
. . ........ ,. . . .. ; .... ; .... ..... 

, 
. . ... 

, 
..... 

, 
. ... ... . - -r ---- � -. -- i -... ----.:. -. --: ----.:. --.. : - .. - .. -. -:-.. -.:. --. -r -. --;. ---. ----1' ---1-' - .  -:. ---.:-. -. -. --. -:-. ---:- -- -. f -. - -f ---- ---" , ' ---

, 
---- -

,
' --. ..-

I , , , 
I , , I , , , , 

I , I , 

I , , , 
, , , , 
I , I I 

, " 

I , , I 

I I I I I I I I ' "  I 
I , " " , " " I I I I ' "  I , 
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Figure 14: Pulse width modulated output square wa e. 

A Time domain transient simulation i s  simulated for 40ms. Here on thin . 0 n able that 
both of the square wave magnitude i s  nearly 3 .37 volts and both ha 1 0 h 
to each other. For this PWM input the half bridge inverter gives an output 
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Figure 15: Inverter output for transient simulation. 
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The inverter output in figure 15 determines that there i s  also 1 800 phase-shift between each other. 
One of the output has a maximum magnitude of 2 .75 volts another has 1 .2 volts maximum 
magnitude. Due to a limitation of Orcad 9.2 Software the simulation for complete circuit with 
Transformer was impossible for us. 

5.2 Experimental Results: 

The designed circuit supports different input between 9 volts to 1 7  Volts. We have taken the 
results for different inputs shown in table 2 below-

Table 03: Output for Various Inputs. 

DC INPUT AC OUTPUT FREQUENC Y 

9V 67V 

10V 74 V 

11 V 80V 

12 V 86 V 50-53 Hz 

13V 96V 

14 V 101 V 

15 V 113 

arrin th in erter input the above output is  determined. It i s  noticeable that the output voltage 
is incre ino '.vith the increasing input ol tage. Another important thing is, all the time the 
frequenc i n arl arne. It is nearl �OHz. The desired output voltage was larger but we did not 
get that as th p r oen rator as unable to supply required current. For tlus reason, using low 
performance transformer ha reduced the output voltage. For 9 volt DC input the output voltage 
was only 67 volts AC. After increasing input to 1 5  volt the output reached to 1 13 volts AC. 

During the experiment different source i s  used for generating PWM and for Inverter circuit. For 
PWM circuit 5 volt DC input is used. As the input is constant, PWM wave forms are same for 
every step shown in figure 1 7. Notice that both the output has 1 800 phase-shift of each other. 
Both of them have a magnitude of around 3.72 volts. 
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Figure 16: Pulse width modulated output square wave. 

This output has taken using a digital Oscil loscope from Computer. The configuration is stated in 
a tabular form below-

Table 04: Configuration During PWM Data Collection. 

0 RCE VOLTS/DIV TIME/DIV 
VOLTS/COUP 

VOLTS 
TIME/POS 

CHI 2.00V 5.00ms DC 3�3 
CH2 2.00V 5.00ms DC 3.72 

This output square wave i s  given as input to the two switch of the inverter. The inverter output 
taken from computer i s  as below-
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Figure 17: Inverter output for input DC 9 Volts input. 
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Figure 18: Inverter output for input DC 12 Volts input. 
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Figure 19: Inverter output for input DC 15 Volts input. 
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The voltage step-up is done by giving this output to a step-up transformer as input . After step-up 
and filtering the inverter output, observed AC output is as like below-

- .--- - -- --I-- ----f-r -+---I--t--i--I--t---/--II-----� -- _c-. 

,--y---t--t- - --I---t-+-I--I---\--I- --- -
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I 
Figure 20: Transformer output for input DC 9 Volts input in inverter. 
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Figure 21: Transformer output for input DC 12 Volts input in inverter. 
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Figure 22: Transfo rmer output for input DC 15 Volts input in inverter. 
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During the transformer output data observation the Osci lloscope configuration and other outputs 
was like below-

Table 05: Configuration During Transformer Data Collection. 

FOR VOLT S / D IV TIME/ D IV 
VOLT S / COUP 

VOLTS 
TIME/POS 

Figure 21 20.00V S .OOms AC 67 

Fi�ure 22 20.00V S.OOms AC 86 

Figure 23 20.00V S.OOms AC 1 13 

5 .2. 1 Adjusting Duty cycle: 

Duty cycle is the proportion of time during which a component, device, or system is operated. [4) 
The duty cycle is adjusted by varying a 10k potentiometer in the Place of Rs & R7 in the 
proposed circuit. Al l  of these taken data is for 1 5  volt DC input at inverter & 5 volt DC in PWM 
circuit. Some of the results are as below-

When Rs = 2. 1 2  kD & R7 = 7 .88 kD the PWM output is as-
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Figure 23: PWM output When R5 = 2.12 k,Q & R7 = 7.88 k.Q. 

Setting up the potentiometer at the comparator circuit at value of Rs = 2 . 1 2  kD & R7 = 7.88 kD. 
It changes the output of the PWM wave form that is duty cycle i s  changing. For the change in 
Duty Cycle the total inverter output changes . The calculated duty cycle is  about 23%. During the 
PWM output data observation the Osci lloscope configuration and other outputs was like below-

Table 06: Configuration During PWM Data Collection When R5 = 2 .12 k.Q & R7 = 7.88 k.Q. 

SOURCE VOLT S / D IV T IME/DIV 
VOLTS/COUP 

VOLTS 
TIME/POS 

C H 1  S .OOV S.OOms DC 2.83 

CH2 2.00V S .OOms DC 4.40 
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For the input of the above PWM input, the transformer gives an output as below-

" -. .11 ,...JI� """I ' Tf f--- "'. r 

Figure 24: Transform er output When R5 = 2.12 kQ & R7 = 7.88 H2. 

During the transformer output data observation the Osci lloscope configuration and other outputs 
was like below-

Table 07: Configuration During Transformer Data Collection at R5 = 2.12 kQ & R7 = 7.88 k.Q . 

SOURCE VOLTS/DIV TIME/DIY 
VOLTS/ COUP 

TIME/POS 
CHi 50.00V 5 ,OOms AC 

After that setting up for Rs = 3 . 75 kil & R7 = 6.25 kil .  gives the PWM output as-

C h a n n e l:  
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C h a n n e l  
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I I I I 

Figure 25: PWM output When R5 = 3.75 kQ & R7 = 6 .25kQ .  
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The calculated duty cycle i s  about 30%. During the P WM output data observation the 
Osci lloscope configuration and other outputs was like below-

Table 08: Configuration During PWM Data Collection When R5 = 3.75 kQ & R7 = 6 .25kQ .  

SOURCE VOLTS/DIV TIME/DIV 
VOLTS/ COUP 

VOLTS 
TIME/POS 

C H I  S.OOV S.OOms DC 3.27 

CH2 2 .00V S.OOms DC 4. 1 2  

For the input o f  the above P WM input, the transformer gives a n  output a s  below-

-c- . -- ' -

--.. , -r--, I 

'"� � 

Figure 26: Transformer output When R5 = 3.75 kQ & R7 = 6.25kQ. 

During the transformer output data observation the Osci lloscope configuration and other outputs 
was l ike below-

Table 09: Configuration During Transform er Data Collection R5 = 3.75 kQ & R7 = 6 .25kQ. 

SOURCE VOLTS/DIV TIME/D IV 
VOLTS/COUP 

TIME/POS 
CH l 20.00V S .OOms AC 

Later on \ ha a.k 11 R - = � kO & R = 5 kO. In this time the P WM output i s  as-
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Figure 27: PWM output When R5 = 5 kQ & R7 = 5 kQ . 
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The calculated duty cycle i s  about 49%. During the PWM output data observation the 
Osc i lloscope configuration and other outputs was l ike below-

Table 10: Configuration During PWM Data Collection When Rs = 3 .75 k,Q & R7 = 6 .25k.Q 

SOURCE VOLTS/DIV TIME/DIV 
VOLT S / COUP 

VOLTS 
TIME/POS 

CHI 2 . 00V 5.00ms DC 3.73 

CH2 2.00V 5.00ms DC 3.72 

For the input of the above PWM input, the transformer gives an output as below-

I I I I J 
I I 

I' 

, 
- t 

I 

, I 

I 
Figure 28: Transformer output When Rs = 5 k,Q & R7 = 5 k.Q . 

During the transformer output data observation the Osc il loscope configuration and other outputs 
was l ike be low-

Table 11: Configuration During Transformer Data Collection at Rs = 5 k,Q & R7 = 5 k.Q. 

SO RCE OLT S / D IV TIME/DIV 
VOLTS/ COUP 

VOLTS 
TIME/POS 

C H I  20.00V 5 .00ms AC 11 3  
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5.3 COMPARISON 

Simulation and Experimental Results : 
The simulation and Experimental results are mostly same. From the simulation data the 
magnitude was 3 . 37  volts when experimental data gives a magnitude of around 3 .72 volts. The 
inverter output is near! y same and all the time the phase-shift is 1 800. 

Half-Bridge & Full-Bridge Inverter: 
A Full-Bridge I nverter is diffi cult to implement compared to Half-Bri dge I nverter as there is  
more switches in  Full-Bridge inverter. For this reason the Half-Bridge Inverter is  compact in size 
compared to Full-Bridge Inverter. At the same time Full-Bridge Inverter is more secured than 
Half-Bridge Inverter. Because Full-Bridge Inverter works as Half-Bridge Inverter if anyone of 
the Four switch damages. But there is a burn out possibility if any of the two switches damages. 
But Half-Bridge Inverter costs less than a Full -Bridge Inverter. For the half-bridge inverter 
always half of the given voltage c an be found as output, but a ful l-bridge inverter gives full 
voltage as output. 

5 .4  ADVANTAGE & DISADVANTAGE OF INVERTER 

Advantage : 
The advantage of inverter is using i n  uninterruptible power supply .  The power is available on 

1 trical fai lure. No need of an resources l ike gas or fuel  l ike old generator system . Even this is 
more ompact in size also. 1 2  DC Inverter's provide temporary 1 20VAC power to our home in 

e of a power fai lure . I t  \ ' 1 1 also provide vehicle with 1 20 VAC during camp on remote 
locations to run fans, l ights, D\lD player or a laptop. We can run small fans, power to our 
cordless phones and l ights for hours on this 750 Watt unit. A 1 00 watt fluorescent screw i n  bulb 
draws 23 watts and is more efficient than an incandescent bulb. A small fan wil l  draw less than 
one amp and a 1 3 "  TV will dra\ about 60 watts. Even run our refrigerator, we will need a larger 
unit with 2500W. The inverter can be used in everywhere, when there is need of AC power but 
DC source is avai lable. 

Disadvantage:  
Actually frequency matching of a converter i s  very tough job. It is  very difficult to  drive 
frequency sensative device with inverters. In some application if we want to operate a machine at 
1 00 Hz frequency then we will iooes torque. 
An inverter for generating ac power fTOm a de source includes an intermediate circuit with 
swi tches used to convert de to ac and an output s ide with output chokes. Normally undesireable 
harmonics are generated in inverters .  In the subject inverter, these harmonics are eliminated by 
providing a feedback from the output s ide to the intermediate c ircuit .  The feedback inc ludes a 
feedback choke inductively coupled to the output chokes. 
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6. APPLICATI ONS 

DC power sou rce uti lization 
An inverter converts the DC electric ity from sources such as batteries solar panel s  or fl.Ie l  cells to 
AC electricity. The e lectricity 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 voltageY] 

Uninterru ptible 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 .  [5] 

Induction heating 
Inverters convert low frequency main AC power to a higher frequency for use 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. A high-voltage, direct current (HVDC) power 
transmission: With HVDC power transmission, AC power is rectified and high voltage DC 
power is  transmitted to another location. [5] 

Electric vehicle d rives : 
Adj ustable speed motor control inverters are currently used to power the traction motors in some 
electric and diesel-electric rai l  vehicles as wel l  as some battery electric vehicles and hybrid . 
electric highwa ehic les such as the Toyota Pries. Various improvements in inverter technology 
are being developed specifically for electric vehicle applications. In vehicles with regenerative 
braking, the in elier also takes power from the motor (now acting as a generator) and stores it in 
the batteries. [5] 
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7. FUTURE WORKS 

A Solar inverter or PV i nverter i s  a type of e lectrical inverter that i s  made to change the direct current 

CDC) electricity from a photovoltaic array into alternating current CAC )  for use with home appliances 
and possibly a uti l i ty gri d .  

• Stand-alone inverters, used in isolated systems where the inverter draws its DC energy 
from batteries charged by photovoltaic arrays and/or other sources, such as wind turbines, 
hydro turbines, or engine generators . Many stand-alone inverters also incorporate integral 
battery chargers to replenish the battery from an AC source, when avai lable .  Normal ly these 
do not interface in any way with the utility grid, and as such, are not required to have 
anti -is landing protection. 

• Grid tie inverters, which match phase with a utility-supplied sine wave. Grid-tie inverters are 
designed to shut down automatically upon loss of uti lity supply, for safety reasons . They 
do not provide backup power during uti lity outages. 

• Battery backup inverters. These are special inverters which are designed to draw energy 
from a battery, manage the battery charge via an onboard charger, and export excess 
energy to the uti lity grid .  These inverters are capable of supplying AC energy to selected 
loads during a util ity outage, and are required to have anti-islanding protection. 

The inverter's role i s  to be the interface between two energy sources : the DC network on one 
side and the AC uti lity grid on the other. In addition to the conversion and feed-in function, the 
inverter is also responsible for system control and performance optimization. 
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8. CONCLUSION 

From the late nineteenth century through the middle of the twentieth century, DC-to-AC power 
conversion was accomplished using rotary converters. Now a day concept of inverter is 
improved. At present situation in our country we are facing great problems in power, by 
implementing the circuit we can use it in various purpose. There are different use of inverter 
such as uninterruptible power supply (UPS), instant power supply (IPS) ,  high-voltage, direct 
current (HVDC) power transmission, Electric vehicle drives, A ir Conditioning etc . 
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