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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 toA
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 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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# (PV cell ~ photo-voltaic cell)ﬂ%i&%ﬁﬁﬁfﬁﬁi%
fE ML ERBERA LT USBAFREALAKRE L
An @ $H > BHERRG SH KFELKE LB
AR R K AR ELE @(PVCM- photo-voltaic
cell module) » 4 A B 58 % % 6 WAL & & + 4 W
EABREHER £ & & ERGIMHSE (converter) LA 4t
L S5EEEEER &b Tk (battery) ¥ T AEE &
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—HEHRANERATRATRI > N KFHE LK
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BUET L TR REREREBRBTEATRS
® BB RLTENHKE O EREKEPFC)LE ¥
ey EHKEZRETHS KB A
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T R #% & 923(high voltage output) ik 4 4 /0 T #
95(I/O component)fE A > W 5 H T EmE EMHET
# 93(battery)BE F AR S FAGRBLLTRRL
B B ERSEASL 92BN 93 B E E
BB ALHIETRELLERAER 94 /R /O T 95
% M e

HBTRACTEB R BN DI FRBAE FroH
#F 4o Sho et.al.,3% # ”A micro power Management ®
system and maximum output power control for solar
energy harvesting applications”, Circuits and Systems,
IEEE International Symposium on ISCAS 2007,
pp.298-303, 27-30 May 2007, New Orleans, LA, USA
FrAMBAEX  RABEHREEZHREHHE A F
FTURBLEO T EUARZERBABN N EFZRA
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circuitry) ~ % = E B # B €% 15(second supplier
circuitry) ~ % = & B # E § ¥ 16(third supplier
circuitry) ~ 8 T B #t &8 € ¥ 17(negative supplier
circuitry) > F—EEBEH B TR 14 BH/ A ALK 5.6V
M F — ER&EE 101(first voltage output)™ 4 s R
/O EBRXETRLAERA - F_ERBHREERL 15
BB ARELR 07~1.0V & B &9 & = € B & H
102(second voltage output) TH IR ERE R ~ F
EERMREER 16 BBHAB/MERAM 0.7V X TF &
Bl &% =8B E 103(third voltage output) ™ 4 4
FREREAMAEM 0.6V~03V ~ 8 ERHETH
17 iR B ERAMR-1.2V &9 &8 T B & X (negative
voltage output) TR IR ERXEH - F—ERHLEE
B 14 F_EERBREL 15- FZFTRH/ARER
CAERBMRERER 17T -AEER 13 THAG &
B EBRFABAR AR -~ ERREETRE 14T
# Ker et. Al., "Design of charge pump circuit with
consideration of gate-oxide reliability in low-voltage
CMOS processes”, IEEE J. Solid-State Circuits,
Vol41, No.5, pp.1100-1107, May 2006.77 & 7 & € %
¥ # e
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%K%&zmﬁﬁi

TH Z#AATAZARAGAEETERTEZLALZIAR
RKEERBREHNEEZXRBRAELARBRTHRH L 2

=& B

8B B“ABLPEE —BRFAZAGHRETSTREIE A
BEARELHBEHOETE - TRAD F 2 51
Miad sl
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GEXRRELEAREHER - B HARDER 2
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10 BHRAZRAEZ=ZFRHAZIAGEETETREE A
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(22 A#HFRAA]
1 K& EETRETE 4 % (solar power management

system with maximum power tracking) ;
101 : % — & B & & (first voltage output) ;

2 % —F R # % (second voltage output) ;
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103 : % = & B # & (third voltage output) ;

104 : & & &R & 4 (negative voltage output) ;

11 ¢ & 4R & &4 4 (photovoltaic cell module) ;

111~ 112~ 113~ 114 : % 4K € # (photovoltaic cell) ;

12: ek Azsh st a(MPT # 4 multi-phase

maximum power tracking module) ;

121~ 122123124 ;Z Kzh F & 3¢ T B (MPT € 3%

maximum power tracking circuitry) ; ®
1201 : & & ¥4 % § 3% (voltage regulator circuitry) ;
1202 : & & %% (transistor)
1203 : & FA (resistance) ;
12041/12042 : 8% 5 1% %% (clock signal) ;
1205 : & & it # E % (compensator circuitry) ;
1206 : R 48 & #% (phase inverter circuitry) ; o

13 : % & & % (charger circuitry) ;

14 : ¥ — 8 B B § 3% (first supplier circuitry) ;
15: % — % & 4 & E§ % (second supplier circuitry) ;
16 : & =& & £ & § % (third supplier circuitry) ;
1601 : b # E % (comparison circuitry) ;

1602 : A Mk 4k & & % (finite state machine) ;
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1603 : E 5 X # X & R E % (switched capacitor

dc-dc converter) ;

16031: % — & & X # KX 4 & (first switched capacitor
matrix) ;
16032 © % — & & % # KX £ ™ (second switched

capacitor matrix) ;

17 &8 & B4 E E % (negative supplier circuitry) ;

® 19 : & & % 35 4% 4 (power transfer module) ;
2 . 4 T A (battery) s
91 © B4R & i 42 48 (photovoltaic cell module) ;
92 : &R & ¥ % % (power management system) ;
921 : 1& & & & & (low voltage output) ;
922 1 & & & # 4 (negative voltage output) ;

o 923 : & & R # & (high voltage output) ;

93 &% & it (battery) ;
94 © & A & 35 (applied circuitry) ; &

95 : 1/0 4 (I/0 component) o
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