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Abstract

In this paper a micro solar energy harvesting system with MPPT(Maximum Power Point Tracking) control using a miniature
PV(photovoltaic) cell of which the output is less than 0.5V is proposed. The MPPT control is implemented using linear
relationship between the open-—circuit voltage of a PV cell and its MPP(Maximum Power Point) voltage such that a pilot PV
cell can track the MPP of the main PV cell in real time. The proposed circuit is designed in 0.18um CMOS process. The
designed chip area is 900umx1370um including a load charge pump and pads. Measured results show that the designed system
can track the MPP voltage changes with variations of light intensity. The designed circuit with MPPT control delivers MPP
voltages to load even though the load is heavy such that it can supply more power when the MPPT control is applied. The
proposed circuit does not require any precharged battery resulting in more suitability for miniaturized self-powered systems
compared to the existing works.
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Table 1. Comparison of micro-scale solar energy harvesting systems.
[6] [7] [8] This work
PV cell type ISC single cgll two single cells‘ single c¢11
(Size) (N/A) (0.64cm’) in series (20.2cm’) (0.14cm®)
PV cell open voltage
Voo (V) <05 <05 <11 <05
Negative-feedback e FOC &
MFPT Scheme FOC automatic tracking Hill climbing pilot cell(0.07cm?)
Controller power Auxiliary 4 diodes Rechargeable battery Rechargeable battery Main PV cell
source in series (1.6V) 0.9V) av) (<0.5V)
Max. 8
Efficiency(%) N/A 395 20 (w/0 load charge pump)
Verification Simulation Simulation Simulation Measurement
Process(nm) 500 45 65 180
Year 2010 2012 2012 2013
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