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- MER - BEYBAERNEDRREFHEARENSE W% FRELHAMNEEREEBHAL (Sequential In recent years, the demand of energy increases for  output cross regulation with high medium-to-light load
< Bt BERNBRABERNIR - WEHEEERZFEHIL  Pulse-Skip Modulation - SPSM ) # i &k — # o] & the development of internet-of-thing (10T ) and the  efficiency. Besides, this work proposes two-dimensional
it 71:1¢E’JFTH%E[§IL&EI BAE BE RREERSIAH EUEERNBIKKE 4 % (Adaptive On-Time Pulse commodification of portable/wearable devices. The adaptive on-time (2-D AOT) control to provide
g g RHEEINEER  SIRWEND WS EEREBWEN - Generator - AOT ) - IR EH IR LUK [ K5 L & B applications of the devices extend to various fields,  different on-time according to variable input/output
(5% RTERRERRFNEEE  ERBEHERSE /Mﬂ BE K (Ripple) - #EREGIESEALZ oA @E L such as daily life, commercials and environmental  voltage. As a result, the output voltage ripple can be
% VA REFBREBLIESTNYBRAEERTERAN BNRXYAESNE  BAKSHSAFEBRYE - FFA_#o supervision. As a result, they can provide instant data  reduced. This design is fabricated in 0.18 pm CMOS
g EEANS  BEESMERKNTRTE— j(l%% - EIE - EEMEBIEREICEESS  ofBRAEMN@EA -  BHEE to analyze and get further information. Unfortunately,  process. The measurement results show that the peak
A KB RV RE R B A E R E N RN E R - EEHREEERE BULANEERESEIERNBLE since the small volume battery cannot supply efficiency dependence of the proposed converter is
Eﬁ o 33 (Ripple) - IL{ERAASESE 0.18 um CMOS & the system for a long time. Therefore, the battery = 92.5% with a load range from 0.5 pA to 1 mA. Besides,
Egg EERBAERITT - HICYEEE REBENREBRAR BEATSH - SlcRE R BEEREaRaEsES replacement of the large number of devices is a critical ~ the converter maintains the output voltage ripple at an
& Eé\%wfﬁiﬂf} ' .ﬁbﬁzﬁzfﬂﬂﬁﬁﬁmﬁﬁﬁ%i B BEEDE R TERRSHEIRYE - £05pA F 1 mA concern. One way to prolong the lifetime of the batteries  average of 2.3% under a 0.55-1.4V input voltage range
5@ W/ R SRR AR EEARES - KETTREHHE MBEMEHERESE (Low) - =D 925% HESUE - is to harvest energy from the environment such as light, and 0.4-0.6V output voltage range. This work with
B & .mﬂ“lﬁg RINSASREHRRET - AW - SLAERERE Hoh - ER T T EE RS A RO S A SR heat, and vibration energy. Since the harvested power  higher conversion efficiency at the light load and lower

RHBEEREETAERNOUREARMES - El £ 055-14 K B L EE 04-0.6 RIF - T84 & EE is higher than other energy transducers, we prefer to  output voltage ripple at variable input/output voltage

E*Uﬁﬁﬁﬂlt - ERBRSERARENBARBBRNREE S ERE 1 EE R LL IR SITE 2.3% - AVERIE RS ISAEERSH choose photovoltaic ( PV ) cellin this work. is suitable for IoT applications and portable devices.
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To guarantee the reliability of the system, a hybrid
BOBORYBAERE  FEHATHSERP -

AEBAFAEMES  ELREESHSD - = supply system that combines battery with light energy Wireless sensors, IoT, etc.
harvesting is a solution. In the low-power consumption PV Cell @ ‘
EYBBEBRNEERALT  BUSEBEZREERE system such as IOT, the digital circuit always operates @ setarh RSt e
RE&E (04- 06 ®R) DREINZFEFE , BEBERLE E“tZD%]‘ under the sub-threshold region where the supply
BRHERESHFRIIFE 1-1.2K - Bt - AMERESE voltage is 0.4-0.6V to reduce the power consumption. Vaur ©4V05Y) W Vo (1v121)
%Dfma% uEHR R EEREINERM - BIR B AE A The low power analog circuit such as RF circuit Eﬁff{g @ Near/sub-threshold digital circuits RE
o == b o s 7 oe — _ >
EMEE C EERE ﬁgiDAthaJﬁ ,J?EEEEEZFHT’EDDE’JEEJ ! ; operates ‘unde'r the supply vpltage of 1-1.2V. As the [Memow ][ ] Y,
ABRB/NISEZH# - EREMPURERNKGEEEM - WE |_|_ o Vou result, a single-inductor dual-input dual-output power
Hﬂmf e HE R - HERER 04-0.6 RE21-12 K - ::”‘: L . :JMMPPT EE—" oL e converter is proposed. ' . -
SRR HARINERN NSRS R S IES 5 EA - Vo <] e § W : In this work. the input cource of the converter includes Fig 2. The system architecture of the proposed digital buck converter
0-n | — S Vesr | Veer !
TERREZEEREM A CRH T ERARRBERIERE ‘\:G<_ S 1 s % P, ;_CLKsys "E-m& the zinc-air battery and the solar cell. This work
ME—FR TERLEROSNES RS | Z puseskn | | = %v | T L provides two output voltages including 0.4-0.6V for low
B AT AR T AEEERE TR e ERE R T 7 power digital circuit and 1-1.2V for low supply voltage

Torr2  Torrs

EEX  AtEBREZBERNEEREAEE (ST- ZCD ) ° B RF circuits. The system architecture is shown in Fig. 2.
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In this work, a novel single-inductor dual-input dual-
IR A BRAEE LB -

output is proposed. This work proposes the sequential
pulse-skip modulation ( SPSM ) to minimize the
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