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System development of a programmable MPPT using PIC
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Minoru SASAKI (Mem.), Yoshihisa SASAKI (Stu. Mem.), Satoshi ITO

This paper describes development of a programmable MPPT (Maximum Power Point Tracking) using PIC which
is indispensable for the efficiency improvement of the PV (Photovoltaics) system. The performance of the trial model
circuit applying the perturb and observe method and the constant voltage method is evaluated and compared. The
proposed programmable digital control MPPT system is able to improve the problem of the conventional analog
MPPT. Experimental results show validity of the proposed programmable MPPT system using PIC.

Keywords: Maximum Power Point Tracking (MPPT), Perturb and observe method, Constant voltage method, PWM,
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Fig. 2 Power-current characteristics of PV.
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Fig. 3. Programmable MPPT circuit.

Al i,

%

o
T OAY

V, -
L

—F, TV AE (Tr) BOFF 5L, ZOBMIC
AVE DB A LI TN EBRERERF 727204
AA—F D E@L, Tr OFF ¥ HEFIOENRIEE
Fl— OB, Fa—727 a4 T —V, B
D, L7, ZOHBOF a—7 - a4 VOERE
{LEAL L,

Al (6)

v
=_9oT
L

OFF

Al @)

LD, Fa—7 - af NOERDEREN S, B
WEETIIZOBEBRBAEITL L 25D THX (6) &R
7 &b,

V 0 = TON

T — ®
Tox + Topr

I

L2%,

269

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

B ARAEMF25E

Vol.17, No.2 (2009)

WIZ, Fa—2 - aA LOERIEGNTRVES
ExzHE, NIV ARHZ (Tr) 7S ON LA, AS
PO ~HESNDET) Poyld, AJIEER VO L
=, BERICHAVADLEIRIIV, V) t/L L 72HDT,

V.V, =V
L
LD, ZOENE Togr~Toy TTHRO L, —AMT
LT B &,
1 o VAV, =V
T0N+TOFF o L
_ VI(VI—VO)TON2
av = (11
2L(Tozv +T OFF)
LB,

ZOBEBNIHAEN P LF LD, DXV, H)
EA I, WAEEE Vo k3258, ROADIHIZ

2%,
P, =V,, (12)

SF0, X A1) R (12) EEFELVWOT, @M
HHAEBE Vo E2ROD &,

— (VITON )2
V1T0N2 + 210L(Tozv +Torp )

0 (13)
L,

Fa—7 - aA VOB EFH TR L 72 HERFA
&, MOLIICUTHBEIZRODLZENTE D, Fo
— 7 - aA VEFTRIN D EROVINE Lyt, Fa—7r =
ANEHENDEBRORE L ETHE,

Ly =1, +Z—ZTOFF (14)
ZIZT Ly XIER I EFELVDT,
Ly =1, +Z—ZTOFF 15)
L7pd. BRARIZL=0 L LTRDD, L3> T,
I, ZZV—ZTOFF (16)

NEERE L0DE, LEN-T, EfTE— K& 5448
1, RO L HITRB,

270

.
Lo >~ Torr (17)
ZOEEDHUNEIE V1L, 7 (8) DIEZHTT 5,

L7=id->T (7)) i3,

v.T..T
o I ON* OFF (18)
2L (TON + TOFF)
CERTHZ L TE A,
R OGS, SRR G — Rk

% X OITRRETT 208, BARREZIIWHEE — Ric/e b,
ZOYE, rIVAIEE AT Lian E AR
HOBEN LA L, FEOZEEZFHEE L2 2DD
THEEPNETHD, Ta—r -aA L O, &
BRI L #mNn5 U PVEBROE—7 - ©— 7 E5,
BRFERD 12 L2 5 X 9 ICfkEHT 5, Zhid,

U SNVEROE—2lE T, a5 o Oda%Z ks
WEF57DTh2D, HREIERE lopy & T2 &,

Vj_Vo

Ty <0.50 pay (19)

L2, LIchioT, ROED Z2BRBENLY 5,

L> 20, =Vo) Ton (20)
1 O(max)

TR, FERa L AA—FDT 4 VEEEHC LI
WTH2RTHDH, £ZT, KMPPT IZHWAFa—7-
aA)v L DIEERD D, Fa—7-af/VINHE
FRASER EAE L, K (8) B FWVT Toy DIFfE AR
WhH, ZOLEYPITEERDEL, V, VoBIUOTOMH
Thd, VITEKREWEBITE 158V, VoIld$nEBmOT
TEEITE 145V & L, T3 PWM BN HIRET 5,
PWM EEEII 70 7T ML VEBICHRETE 5708,
EERAO AR £=9.77kHz & LT,

NS S S
£ 9.77x10°
Lipn, R (8) 1B Tovld,

V,T

T,y = =93.9326x107° sec

!

x (200 LV

(90)

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

H ARAEME S

Vol.17, No.2 (2009)

2(1/1 _VO)T

I ON

=90.4536x10°H

O(max)

LB, ZOME O RETIIELNOT IS5uH &7
b,

MPPT DT EITN OB RENTWHR, K
BFFE IR 0 ¥E & BEBMEERAVWD, 7Tr s T L
7T T EBEROCTERT 5. WD IEITRE
BMOBWEEE 2 —ERF LB S8, LERi%OE
FaET 5, HBROFER, EHRKE R DHEEIC
BALERLFETHD, £, BEBMEET, Bt
U 3 VI RBEEMO R M EEE D B EED
80%FTiE L 705 Z L AR LIZFETH Y, EEOH
EDOHCHIENTE 5721, BEAEEILTE S,

4 HilfEI5EER & RERIER

FERZIE, AR MPPT, AR J USREBRMOM
\ZZEAVEIR, EFAmEEE L Wiz, XKGEho
HAE R A S D 72 ORISR T ¢ MPPT Z&5E O
A THOITEE L, £ 2C, ZEERZHVD
L ko TG THEREITS, EEMIIAEL XS
OREBEIRIEBIZ K-> TERIIDBE DL L7120, B TARLEE
AW CRISGHCHEREZIT ),

F 77, K MPPT OEWELEL D72 12, BERLE O MPPT
RV ERZ1T O, BREGOERRIE, ANEE
15~250V, HFTEE 12~150V, JKRHIFT 500W, F&K
H71EWE 15A TH Y, EIEEHERIL DC-DC 222 /3—%
(T2 =) Th Y, KE XX 150X 100 X 40mm
Th b, BRITAANTHDOTANEER L UH
TNEENTA RTHDHZ EBghd, £, BERLO
K& & &I UTAR MPPT (95X 72mm) (iE=22 /%27 b
ThDHZ Enmnrsb,

A MPPT DAL DC-DC = 3—% (&
ayN—H) ElpoTWD, £ZC, DUTY % 20
~100%FE C—ERR TR S, IElREiT o7,
AT AORERRIE, MPPT DA NMIZ R E L EIR A+
L, HAMICETFEMEELEFELI2bDTHD,
9, 7usT7 Ak v DUTY % 20~100%E T
L& L X, BRELEZPWM EREREASH TN
LA vaAa—F T XS Ui, Fig4 IZ DUTY
bt 80% D & & DR RT, 1B Toy+Tors) 13,
PWM JE¥% % 9.77kHz & L7=Z L35 1023 sec &
2o T, Tow 28 82usec 7o TWNWEZ &b
DUTY k. 80%25 a8 T 7=, fthod DUTY kot IR HE

(91)

Voltage(1V/div)

T T T T T T
B Torr N
j Ton
1 1 1] ] 1 1
Time(50 1 sec/div)

Fig. 4 PWM wave form(Duty ratio 80%).
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Fig. 8 Input power variation of the MPPT(load off).
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Fig. 9 Input power variation of the MPPT(load on)
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Fig. 10 Input power variation of the MPPT(without load). Fig. 11 Input power variation of the MPPT(with load).
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Fig. 12 Output power variation of the MPPT(without load). Fig. 13 Output power variation of the MPPT(with load).
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