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SOLAR POWER MANAGEMENT SYSTEM WITH MAXIMUM POWER TRACKING
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A solar power management system with power tracking to photovoltaic cell module for delivering
energy to a load and a battery is disclosed. The power management system preferably comprises a multi-
phase maximum power tracking (MPT) module and a power transfer module. The MPT module is preferably
tracking the maximum power output region of the photovoltaic cell module by controlling the output voltage
of the photovoltaic cell module to regulate the output current. The MPT module can improve the
transformation efficiency of the solar cell. The power transfer module is preferably regulating the various
voltage output for electrical devices. Unlimited exampleisincluded DC voltage of 5.6V, 1.0V, lower voltage
0.6V to 0.3V, and -1.2V. The simple circuitry designed for the solar power management system is easy to

integrate to a system of chip (SoC) for a wide range of specific applications.
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[3270358944%8]  SOLAR POWER MANAGEMENT SYSTEM WITH MAXIMUM POWER TRACKING
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A solar power management system with power tracking to photovoltaic cell
module for delivering energy to a load and a battery is disclosed. The power
management system preferably comprises a multi-phase maximum power
tracking (MPT) module and a power transfer module. The MPT module is
preferably tracking the maximum power output region of the photovoltaic cell
module by controlling the output voltage of the photovoltaic cell module to

” regulate the output curent. The MPT module can improve the
transformation efficiency of the solar cell. The power transfer module is
preferably regulating the various voltage output for electrical devices.
Unlimited example is included DC voltage of 5.6V, 1.0V, lower voltage 0.6V to
0.3V, and -1.2V. The simple circuitry designed for the solar power
management system is easy to integrate to a system of chip (SoC) for a wide
range of specific applications.
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[3338A448)  SOLAR POWER MANAGEMENT SYSTEM WITH MAXIMUM POWER TRACKING
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%o BAREWAER-BER(I-V)FHREERMES (V) MEMERET (
T) ML Bl DIRBERRR -

I, - ,{ex qt;;;&)] } V}fk' (1)
- {exp["“AZ,;Rf’] 1} (2)

Hepl S-HmBEEBER (A) [ BARER (A) - | BRRAEMEI
CoBETFER (1.6x1071°C) - KBEESEH (1.38x10°°1/K) - TH
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o BEAXREMELENIIRE/NE (D BHEIER (HENEE G YR
BWEIIEW)) - KREMBOBH R EZmEEROA SH — @@L
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TEEBAETE  AREUFELANIRER—BRRE > FES —HKE
Al ERBEThERRERKY R EERGEHRAIRE - AWK
PR B EHEE R R ARATHEREH B (MPTER) - BHOLREH
HHEREEWER > FEARERBHIIEREA - EREDLRE®RA
FROCIR B AR - BHFTH FEROMPTE B W RS EUMPTHR A - BRI IR E iR

[0018) <ZE—EEH>

[0019] Z0%82[E - KIGREEEEFEERRIRERAMAE R EHNREREMLLIG
B ARNEENREWAEEER - S/ R EARBEFREER
2 ABHEEEREERKIEE - RATHREHR B (MPTER)121 - K
BERDERERBEIEH])  EREEEHEIIRNPTER 121 R EMR
IEBERANENBREERRERENNAENER - EAHEHESF - &
BiEaEE 0BRSS —ERMEERE14(first supplier circuitry) -~
B EBMEERR15(second supplier circuitry) -~ E=FRHIESE
B16(third supplier circuitry) -~ AERHEEERIT(negative
supplier circuitry) : F—BERHEERI4FHRRETNS. 6VHIE—E
B#m101(first voltage output) AR I/OEM BB AELA
BB EER SEMKERO0. 7~ . OVEEE R —ERRL
102(second voltage output) FIHtSFRERER - B_BRHEEERL6
B EERERO. VA THENE=8EB&1L103(third voltage
output)d] 4 TR E R FANES0.6V~0.3V - BERMEELR] THA
&ﬁ%@@?ﬁ-l.ZVE’\J/%%E%&(negative voltage output)rJf#E4L57
EBRER - F—ERHEERI4 - FTEREEERLS  FE8EBEREE
B16 - AERMEER]T - REEBRKI13 > TRAZMAERREAEK

‘ BI1H 3 13H (REEREAH)
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1024 027 06H BIEERE

BlingE —ERELEER 1472 %Ker et. Al., " Design of charge
pump circuit with consideration of gate-oxide reliability 1in
low-voltage CMOS processes” , IEEE J. Solid-State Circuits,

Vol41l, No.5, pp.1100-1107, May 2006.FriE ~E9EKRIOEE -

MEEAE - MPTER 12M{AHERFEER120] - SRLL®EBER1205KKHE
EFE1206FTHERL  EXREHIIEETRER(ERVI) » KEE&E (Ms)
LEENKREMIAERIs - EBMH(Rs) 1203 LEABERERYs - H
FR I P45 558 (CLK) 12041 B FH I AHIRF Fr {5 35T (CLK) 1 24 02HUER & > T E R
PLEREE 1 205 ELBX R AR B Ry P U EUER AR B /) » EEBRAS RV BB ( 7]
TOEGEEE( 07 ) HRIEERI206EIEAIER YV - HEEGBHRIE
ERVset - HERRABER12010FFHLNCKRERIIIERBVIFNKEE
BVset - Mo BEREMIIBBH > AELHERATELRERL 1 1 TR
REA - E— L RVME6HE - FENPTER 121 S ERFHRE - FER
B 18 AV TR AR EEBERL 2 ] - B RER BB R B
R BT EGEHBIRE - BRHAGEREEEFREERKIEER - XEKH
ZHREMIIEHER(A) - BEV) ~ HEW) ESE > BHli WK
KL RS BT RA - MPTERS 1 21 AR BV 698y - BLTh=EPi
(Pi=Ii*Vi)BRE LELHRAME - ARIIERPIBRE L B AE » A
REERIIKEREHEAIVERENTFREET A ENEURIFE
B > DR AR (RERIPFCIRGT ) » HHEEAT IR S AR R
TR -

<EZHE>
EXRERPIBERINE—HKS - F%E2E - KGEREEEFEERRIES

" MPTERE121 - REER ISR ERSHEMEL  ERFREEHI0E—FE

EOH » 3t 13 H (REARHAS)
*H R A0202 1023049092-0
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EE—BEMEER 4 - BoEEMNERS - B EEMEERICRE
BEGER 7 WESE - B EBMEER68S | LEERE160] -
HRREER 60 RESTRAEHERER 1603 X > BETHRAE
FERER 603 E— 5B B—BARRAEE6031RE TR
RAEHE 16032  ELERERS 1601 FI LB 2 B BV re fERERAE B Vout - 18
e IRAREE A 1 6028 I BT - BB AR BAEFERER 160387
A — AT A TIERE 16031 BB — EA S RAIEN 16032 - HREE
0. TVELT % = R 0346 - BT 5 T -

% = R 03(RET MT FESE - T 8T WEEL (S BRT) SR
fr(OBFTR)MA - TTHE = BB 10305 T A6 BRGHE - 4%
O R ER—  HRBAREPIAER - EFLLBE -

£— T 0T (B AREZEEGHLEEE

T, T, B=BEGH
0 1 0.6V~0.5V

1 1 0.4vV~0.3V

1 0 0.3V(FEH)
0 0 R A&

mEBSERETE  BARHABERBRER 603ES  F—EaRnmE
Bi16031 R E - BARKAEM 16032 ; ZESORE(ETEE » $—EEX
B AR 1603 | HEREE ARSI U B S R BIRAS » 8 Z B ARIRAER 16032
HIRERS RRMEAEELR ) ESURE(ETE)E - E_EARRAER

16032 EBEEME ES R ARMKE - F—BARBNER 16031 HIHER
h BT EAE - B EATHIER16031 HE - BT AER 16032

B9 13 H (RERES)
HHEHY AC202 1023049092-0
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C HEERREER 16028 i ERBC=1FF - SOESIK A YR EEEVout

ARNBZERVreflf ARREERIO2BEHEBSEMEREENR(C=0)

 FISTYIHRESO : HERREBER 16028 L&A BEEAL(C=0)K - AR

FFLESO -

<E=FHEH>

NEE3E - BtREMEENAKGREEEEFREERRIBRIT KR
B 1RAEEERE/ (111~ 112 ~ 113 ~ 114) BTGB RS
(array) » HoobABEEAH 1 1695608 t B8 B0 B (SR B ) N AL R IR
C KEGREEEBFREERMIE S - WEMPTERR (121 ~ 122~ 123 ~ 124) »
AREERIIKERERIEHL  SHEKRATIEBRELHEL2(MPTHEE ) {RH
PUMEMPTEE RS (121 ~ 122 ~ 123 ~ 124) ATk - M{EMPTERE (121 ~ 122 -

| 123 ~ 124) RIS FEEB R UEEAREA (111 ~ 112~ 113 ~ 114) » KIWBE

BIGINBHR OCEMNThE) - HIGERBAEE 0B EEHT > ktieREE
B3 REEM2ETRE

%R KT E KA 1 2(MPTREAH ) X MPTEE RS (121 ~ 122 ~ 123 ~ 124) »

AHRIA S —E B MPTER > W46 - MPTER 12 M{RREBRHRER
1201 ~ BELLRER 205K KAAER1206FT#RR (MPTERL122 - 123 - 124
NER > EEAHF——3IW)  EXREBERNIELBREER(ERV]) - KA
Edaie (Ms)TLAEAEXREW11BYEH s - &®EM (Rs)1203 LE4EH
BSBRVs - F MR EEF (S 9% (CLKEECLK' )1204/{8120424 FUENEE %

 FlIFA TR LB B B 1 20 S LB R A0 2 B F7 A HUAR AH B KU » TR RY
BEE( 17 )BGEEE( 07 ) AREERI12060EI@EAIERVe - I

F0H  # 3H (BHERAS)
R AC202 1023049092-0
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B EERVset - HERFHABBRRI2015HFIFHBCREMIIIERVI
FRBEERVset » MABARELIIAESR - MEERTENXRKER
1B ESRK - £—FRVMECE - #hE— B F 42 HIEEMPT
BEL121 ~ 122 ~ 123 ~ 124EHBRERLILIL - 112~ 113 ~ 1 14RYFE > 5k
KEHLILIL - 112~ 113 1148 HHAITh R AR AR BB ] » BIECIRE
WwEE EEThEREA - B TEREERE -

NEAERGIG > EREHEHIOBEE - SRHEER4 - FERH
FEERR]S - E=BERMEEKI6 AEBRMEERT @ S5EBBKER

5 GVRIE—EEEH10] - BHO0.7-1. OVEENSE “EEBE102 - EER

B0 VU THENSE = BEGHIHI03 - SEEER-1. 2VHEEERE
104 © AT HEHIN 2 = BB RE TS | 62128 — B MR - LR FREL -

AE O BN 106 - ﬁ%ﬁé%ﬁtﬂm@ﬁ%—%@ﬁéﬁﬁmﬂ%%ﬁﬂ%
EREY  B_ERGHI0ERETAREERT  BTE2FERBHLY
~0.9V- 0.8V - 0.7VHAREE  EXHEZERGH D 103MAGHRINER
Ctr I HEEMBRSEMR - HE-ERUEER 626 - F=ERHE
%Eﬁlﬂﬁﬂﬂé}%‘%ﬁ’ % = T EBEHE10360.6V - 0.5V~ 0.4V~ 0.3V
SR, -

BHEAKGEREEEHFEERKIEHRE  SLREWEE] I HMEXKRER
(111~ 112~ 113~ 114)YEHERIi(i=1~4) - BEEVi (i=1~4)MZEH -
SEMKRER (111~ 112~ 113 ~ 114 BB i AARB AR EGR K &2 & 8
b > MPTREAH 1227 PUMEMPTEE RS (121 ~ 122 ~ 123~ 124) ARERVIKEH L
> BEREThERP RIRE A BOERAME ¢ BROLRER(111 - 112~ 113~ 114)
FOIE B BEEMPTEE RS (121 ~ 122~ 123 ~ 124) AR ERVIMEH - SEHRE
P ERIBE @ AHERAEERI3KEBREREME I ERENTFERE
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1 KIBHEEEBBEEH R & (solar power management system with
maximum power tracking)

101 : E—EER®@H (first voltage output) ;

102 : B R (second voltage output) 5

103 : FE=FEEH L (third voltage output) ;

104 : B EREH (negative voltage output) ;

11 : YREHE H (photovoltaic cell module)

111~ 112~ 113 ~ 114 : J{REH (photovoltaic cell)

12 ZHHm AR BRI (MPTHE fmul ti-phase maximum power
tracking module)

121 ~ 122 - 123 ~ 124 FRTHERBHERE (MPTERmaximum power
tracking circuitry) ;

1201 : BERFARER (voltage regulator circuitry) :

1202 : EEMfE(transistor) »

1203 : &EfH (resistance) ;

12041/12042 : BeF{E%%(clock signal)

1205 : BRILBE M (compensator circuitry) s

1206 : RtEEF& (phase inverter circuitry) :

13 : f‘%%%(charger circuitry)

14 : E—EBRHEEZBR(first supplier circuitry)

BDE - #13H (RARES)
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15 : FE_EFMHEEM (second supplier circuitry) »

16 : HE=EBEMESE (third supplier circuitry)

1601 : LLEEE B (comparison circuitry) :

1602 : HIRARFEE R (finite state machine) :

1603 : EERRAEFEBHER (switched capacitor dec-dc
converter)

16031 : E—EARKAEE (first switched capacitor matrix) :
16032 - B _EExxAEM (second switched capacitor matrix) s
17 : BEREEEK (negative supplier circuitry)

19 : EREPIELH (power transfer module) s

2 fEEM(battery) :

91 : JERE WAL (photovoltaic cell module) :

92 : BHEE XK (power management system) :

921 : {RERE L (low voltage output) :

922 : AEBEH (negative voltage output) ;

923 : SERE L (high voltage output) ;

93 : fFEH(battery) 5

94 : FEFE M (applied circuitry) s &

95 : 1/07GE(1/0 component) *

[ ERFIREYIH ]

(00351
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AN

BH13HE 13 H (BERES)
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- BRLEEE R R — AER

Hep o ZERLSER AULE M ER PR E S E R
KR B R - BAEILRER  IREERAUGRRERILRERE
ENLEREREEAMN  BHEXERARERSREER  ZEEH
RERAUKGREERRABRHLELR

He o FREERAUBREADRERERNRBLEEEESESHEN
REERAER - AUHREERAE & XERBREMEAUESRKI)
FENERMBHEREZRRENEREA > =N AEH

He o FEBREEEHCE-F-EBHESRK - —SEERHEER
‘. —HE-ERHEERE—RERHUEER

Ho» ZE—EBHEBRAUSZIRADREHREREHERERE
BRENE—EBHLENA  BHENAFRER B _EBRHUEERH
DB ERAThEERERMNBHERESRE_ERMHEHE - GHE
SEER  ZEZERHEER AR ARG M BRI ELERE
BESE0.IVUTHE=ERGHLEE - =4 FEH  ZAER
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