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Abstract: In order to improve the charging efficiency ay pt to change {4 weather conditions, a set of maximum peak
' energy (oglmﬂep is designed using a STM32F103VC as a core

processor. This controller is able to detect system's work s . What! s more \(ll(’ Tldl(l\mu design of the system is smart, flexible and

power tracking techniques and four—stage charging strategy

4
integrate facility. The experimental resultsishow that % stem does angood, job of keeping the solar panel operating at its maximum
power point, which can change the state of the sygten® to reach a flexible” application based on the reading weather conditions.

\ 9
Key words: solar energy ‘¢ell array; MP[@}Nlaplive((’:hz{rgipg strategy ; STM32F103VC; storage battery

. A > ’ , MAX4173
\\
a ) 9
\ N
N \ \) N N N o
\\ o \} 1
’ ;\\ \}\ A ’
5 5 ) ay P—N o
o P_N ’ -
STM32 (MCU) ARM , N s P
Cortex—M3 32 bit s ,P-N S
) 3 o o P_N 9’ il
N , ADC, o
1 ws, , °
MCU - STM32 1 - 1,
STM32F103VC ° ,D; P-N ,Ra R,
26 ¢ ) 2012 31 3

www .ChinaAET.com



www . ChinaAET .com

Hardware Technique

R;
L
D,
= e 3 P IR2104 \
! P A x
25°C . : L pwMi]  [PWM2] |
i > ADCI1 STM32F103VC [ Ao k- !
P-V 2(a)  ,U-I 2(b) e ADCI2[<
o 2 : (1) .
13V , '
( ) 2.1 Buck DC/DC
;(2)
, RW M DC/DC . PWM DC/DC
£ 50 ——1000 W/n’
8QOW/m N g
“ 600 W' ™\ éo
30 : e
N y . 400 Wine N\ \\ SN(20 W ,
o Z //izooW/r@z (1) 260\,%?/[“2‘ \\ @ x Buck
= ANIES ] N DE/DC <(/
02468 10 12 14 16 18 0 2 4 6 8 10 12 14 160 18 %‘ >
IV IV Q) (- Buck
(a)P=V (b)U-I DL/DL‘\\ ' V))
2 25%C
, — f‘ﬁ
7D
2
STM32F103VC (y -~ (\’ > 4 0
3 ) \> ,D2 ) Q i Aiy, (+)
RL Q1 (G) Q1<i;2 {02 N Q Aiy, (=), buck
,D2 ,R1 01 : 01 \ > :
01 Q1 \ V,)V.=D (1)
;Q2§ , PWM
,Q2 B1 .01 .2 A™) Buck DC/DC D, :
,Q3 Q2 . N > N o o
, 02 Q3 > ) 2.2 MAX4173
, PWM Q1~03 .
PWMI IR2104 (HO .1.0) , ,
PWM ,PWM2 IR2104  SD ,
. , STM32F103VC 3 12 bit
(ADCO ., ADCI ,ADC2) , ADC 16 . .
STM32 ADC1 3 A/D , (Maxim )
ADC10 ,ADC11 , MAX4173 ,
(U, w) ,ADCI2 o N ,
( ) 2012 31 3 www.pcachina.com 27

www .ChinaAET.com



www . ChinaAET .com

Hardware Technique

N N o , PWM
MAX4173 o ) ; , PWM o
MAX41738! 3.3
o 3 R N N N
I, 5 o o , MPPT
A/D : ;
Vour= GAINXI XR g (10) 8 o
2.3 IR2104

IR2104 IR

sol_amps
sol_volts

MOSFET  IGBT,

3 02.Q3
IR2104 s
, [4].
15V Solar Ve

Iy
A/D ‘ .
iy OUT_T P\)VMrL Ve ;UVBJi

GND o
RS+ RS-—px | LI PWM2 IS% EI—%/O
AX4173HESA ° COM'&L(;

- 5 MAX4173
6 IR21
3
3.1 STM32F103 Q, v N
STM32F103 ARMy7 - w( A (
32 bit RISC @) > s v
72 MHz, 12 Q N
Flash 20 KB \ . ° : .
51 , \ ’ . k)
) ( ) (’ Q , PWM
60 . ,
bit ADC 16 k . (17‘(’) 00-10.45 ?
14 MHz, T ’
! ( 5 min) ,
ADC
MPPT (Maximum Peak Power Tracking) (a)STM32 ) Q2 ()Buck DO/ (d)
, . PWM 03 DC 712 W
60% PRM L1
' 9
, 1
(33.3 Q) /W /W
KUoc(K 0.76) , VPPT 19.40 19.22 19.61 19.71 18.99 19.70 19.78 20.05 20.08 19.62
’ 7 17.66 17.46 17.64 17.85 17.70 17.82 17.76 17.75 17.81 17.71
. U(k)>KU, , 7o MPPT
28 ( Y 2012 31 3

www .ChinaAET.com



www .ChinaAET.com

- Hardware Technique

1 9’
(MPPT) ,
(1] .
,2004.
[2]
,2007.
[3] . ,
[J].
[4] , , .IR2304
[J].

( ) 2012

MPPT , [5] ) ,

. STM32F103
[J]. ,2010(12) :59-63.

[6] LEE Dong Yun, NOH Hyeong Ju, HYUN Dong Seok, et al
An improved MPPT converter using current compensation
method for small scaled PV applications [C]. IEEE APEC’
03, 2003:540-545.

( :2011-09-08)

[M].

[M]. . , ,1987 , R

,2009(10) :75-76.

,2005 (1) :44-47.

N
“w &
.\\\0 O

,g
F
o) \QQ}

O\\

31 3 www.pcachina.com 29

www . ChinaAET .com





