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M.M.Polishchuk, A.K.Kaganiuk., R.V.Sopizhuk. Research DC-AC converter with microcontroller-controlled 

frequency inverter. Researched electrical energy converter, its modes of operation and the main components of which depend 
on the capacity of the device. Investigated modes and features inverter with various elements of the device, the graphs of the 
converter is given recommendations on optimization given the advantages and disadvantages of the designed solution. 

Keywords: inverter microcontroller, ATmega328P, plan Box-Banking, transformer, transistor, frequency. 
 

. ,  
 
 

[1].  - ,  
,  -  

. 
, . 

,  
 [2].  

, ,  
 DC-AC ,  12  220 .  

,  [3]. ,  
, 

, .  220 ,  
 " "  ,  ,  .   

,  220  [4].  
. , , 

 190  16  
 0,5  [5].  

. 
.  –   DC-AC   

.  
, . 

: 
–  DC-AC ; 
– ; 
– ; 
–  DC-AC  

; 
.  

 DC-AC . , 
 DA,  



 " : , , "  
, 2017.  26 

 

© ., ., . 

214 

 ( ) ,  [6].  
, .  

,  
 MOSFET. ,  

 (440 ),  
 (  

80 ), . 
 

 InternationalRectifierIRFP23N50L.  
,  

.  
 LC- ,  

 - . 
. , 

 TexasInstruments  C2000™ Solar DC/AC SinglePhaseInverter 
 C2000™ F28M35H52C.  

.  
 DC/AC.  

.  
(THD)  5 ,  96%.  

,  450$. [7]. 
 

Xantrex  [8].   20-  
.  

, ,  
, .  10-  

,  
.  Xantrex ,  

) . 
 CyberPowerSystems [9].  

.  
, . 

,  
 MAXIM™. ,  

 DC-AC  (  MAX 1739, 1839)  
 [10]. 

 
. : 

–  
.  

–  
 

,  
. 

– , , , 
 

 DC-AC . 
 

,  
. 

 DC-AC ,  
 

. ,  
, .  

.  
.  

,  



 " : , , "  
, 2017.  26 

 

© ., ., . 

215 

, ,  
,  

.  
 

[11].  
 

.1. 

 
. 1. Proteus 

 
,  12 , 

.  
,  3 :  

,  
. 

,  
50  12 .  

,  220 .  
, . 

. 1   ,  
 17   18   ATmega  328 .   

,  
,  12  220 . 

, ,  12 ,  
 10 .  

259 .  0.72,  
 220 . ,  

. . 2. 

 
. 2.  DC-AC  

 
.  

 
. ,  



 " : , , "  
, 2017.  26 

 

© ., ., . 

216 

 
 

. 
, 
 
 

.   ,    
. ,  

. 
,  

: 
 

kN=m ,       (1) 
 

 m – ; 
k– . 

 
 81 . , 

.  
-

. ,  
,   27 . 

: 
- ; 
- ; 
- ; 
-   ; 
- ; 
- ; 
- .  

 ( .1.1)  
.  

:  (+1),  (0)  (-1) [12]. 
 

 1.1.  

 

 

 
U  

, 
. 

 
 
P

,  

 
 

 
 

S, 2 

1 2 3 x4 

 (+1) 15 150 300 0,7 

 (0) 12 100 200 0,5 

 (-1) 9 50 100 0,3 

,  3 50 100 0,2 
 
 

,  .  
.  

: 



 " : , , "  
, 2017.  26 

 

© ., ., . 

217 

 

0
1

1

U -Ux = ; 0
2

2
x ;  0

3
3

P Px , 0
4

4

S Sx   (2) 

1x , 2x , 3x , 4x – , , , , 
; 

U , , P , S – , , , , 
; 

0U , 0 , 0P , 0S  – ; 

1 , 2  , 3 , 4 – . 
 

: 
 

0 1 1 2 2 3 3 4 4 12 1 2 13 1 3 14 1 4

2 2 2 2
23 2 3 24 2 4 34 3 4 11 1 22 2 33 3 44 4

y b b x b x b x b x b x x b x x b x x

b x x b x x b x x b x b x b x b x
 (3) 

 
: 

 
n k n

2
0 j ij j

j 1 i 1 j 1
b 0,33333 y 0,16667 x y ,   (4) 

n

i ij j
j 1

b 0,08333 x y ,       (5) 

n k n n
2 2

ii ij j ij j j
j 1 i 1 j 1 j 1

b 0,125 x y 0,0625 x y 0,16667 y ,    (6) 

n

ir ij rj j
j 1

b 0,25 x x y ,     (7) 

 
  j- ;  

n - ; 
yj-  j- ; 
k- ;  
xij, xrj-  i-  r-  j- ; 
i,r - . 

: 
 

0
2 2
b yS 0,33333S ,        (8) 

i
2 2
b yS 0,08333S ,       (9) 

ii
2 2
b yS 0,1875S ,       (10) 

ir
2 2
b yS 0,25S ,      (11) 

0 ii
2

b b ycov 0,16667S ,       (12) 

ii rr
2

b b ycov 0,0625S .     (13) 
 



 " : , , "  
, 2017.  26 

 

© ., ., . 

218 

 
.  

: 
 

1 00 0,05;f bb t S ,      (14) 

1 ii 0.05;f bb t S ,      (15) 

1 irir 0,05;f bb t S ,      (16) 

1 iiii 0,05;f bb t S ,      (17) 
 

 
10,05;ft -  5%-  f1 = n0-1 –  

 ( 0n - ). 
,  

. . 
 F  – . 

, 
2 1

.
f ;fF  

: 
 

2 12 1

.
0,05;f ;ff ;fF F ,      (18) 

 

 
2 1

.
0,05;f ;fF  -  5%-  

 f2  f1. 

2f n k -    

k  (  b0). 
: 

 

2 1

2
. .

f ;f 2
y

S
F

S
,     (19) 

 

 2
.S  - ,  2f - ; 

2
yS - ,  1f - . 

,  
.  

: 
0

u

n

0 0
2 u 1

y
1

(y y )
S

f
,    (20) 

 u - ; 

u0y  -  u- ; 

0y  -  0n  
; 

, : 
 



 " : , , "  
, 2017.  26 

 

© ., ., . 

219 

2 .
.

2

SS
S

f
.      (21) 

 

 2
.S ,  

 ( ). ,  

 .SS : 

0n n 22
. 0 0 0 j j

j 1`
ˆ ˆSS n (y y ) y y ,    (22) 
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