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Data brief

Solar panel harvesting system add on for STEVAL-ASTRA1B platform

Fully assembled board developed for|
performance evaluation only,

Product summary

Solar panel
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Multiconnectivity
asset tracking
reference design
based on
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Ultra low power
energy harvester
and battery charger
with embedded
MPPT and LDOs
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Features

. Solar energy harvesting by SPV1050 (boost configuration)
. Cold start minimum input voltage/current 0.55 V / 30 uA

. 2.6 to 5.3 V trimmable output overvoltage level (+ 1% accuracy)

. 2.2 t0 3.6 V trimmable output undervoltage level (+ 1% accuracy)

. Two fully independent LDOs (1.8 and 3.3 V output) with enable/disable pins
. PV voltage measurement circuit build around TSU102 operational amplifier
. Selectable outdoor and indoor PV voltage measurement range

. 34 pins expansion connector compatible with STEVAL-ASTRA1B

Description

The STDES-ISV002V1 is a design example for a solar panel harvesting system
based on SPV1050 and featuring as an add-on for the Astra platform STEVAL-
ASTRA1B.

Although the STDES-ISV002V1 can work as a standalone battery charging system,
its mechanical dimension and screwing holes have been designed to fit with the
STEVAL-ASTRA1B application board and case.

When the two boards are connected by the 34-pins connector (J6) the STDES-
ISV002V1 purposes longer autonomy of the STEVAL-ASTRA1B recharging the on-
board battery by harvested energy from an external PV panel.

Apart enabling all the features offered by the SPV1050 (ultra-low power energy
harvester and battery charger), the STDES-ISV002V1 offers a smart light irradiation
sensing circuit and a wide set of drop jumpers allowing the user to set different
configurations for easier fine-tuning of the application.

As an example, for the board supply rail (Vpp), the user can select between five
supply sources (Vstore, VLop1, VLobz generated by the SPV1050; VrReg1, VREG2
from the J6) by the proper setting of JP10, JP11, JP12, JP13.

Similarly, JP14, JP15, JP16, JP17, JP18, and JP19 can be set for the selection of the
desired voltage supplied by the STDES-ISV002V1.

The input resistor setting (R1, R2, R3) of the STDES-ISV002V1 is optimized for the
use with the PV panel AM-5412CAR. However, the same resistor setting can be
maintained if different PV panels with the same VOC and VMP characteristic is used,
instead.

For PV panels with different electrical characteristics, the instruction for the proper
selection of the input resistors can be find in the SPV1050 datasheet.

The output resistor setting (R4, R5, and R6) is optimized for batteries with EOC set to
4.2V and UVP set to 2.2 V. For different application requirements, please refer to the
design rules in the SPV1050 datasheet.

For further information contact your local STMicroelectronics sales office.
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1 Block diagram

Figure 1. STDES-ISV002V1 block diagram
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Figure 2. STDES-ISV002V1 connections with STEVAL-ASTRA1B
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(*) Vipo1 = 1.8V (available but not used in the default configuration) - V, g, = 3.3V
(**) By default Vpp = V| poz
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2 Schematic diagrams

Figure 3. STDES-ISV002V1 circuit schematic
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Revision history

Table 1. Document revision history

17-Oct-2023 1 Initial release.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2023 STMicroelectronics — All rights reserved
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