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Introduction

This user’'s guide provides the information and necessary procedures to operate and evaluate Maxell's all-solid-state
battery (PSB401010H or PSB401515H) + Nano Energy™ collaboration board for energy harvesting. It includes the board
schematic, peripheral parts list, and operating instructions.

Please note that this board has been prepared for the purpose of simple evaluation of Maxell’'s all-solid-state battery and
Nano Energy™ characteristics, and we cannot guarantee its quality. In addition, this evaluation board is intended to be used
by professionals for research and development purposes. This board is not intended to be used in mass production products
or any part thereof.

Note: Nano Energy™ is a trademark or registered trademark of ROHM Co., Ltd.

Description

This collaboration board has the function to charge Maxell’s all-solid-state battery (PSB401010H or PSB401515H) with the
generated current from an energy harvester, such as a solar cell, and to boost and stabilize the power stored in this all-solid-
state battery to the voltage required for the application. The voltage boosting DC converter IC (BD8B133NVX) is equipped
with Nano Energy™ ultra-low current consumption technology to maximize the battery life.

For the specifications of the Charger IC dedicated for Maxell's all-solid-state battery and step-up DC-DC converter IC,
please refer to the datasheet in ROHM Co. Ltd.’s website. For the specifications of the all-solid-state battery (PSB401010H
and PSB401515H), please refer to the datasheet in Maxell’s website.

Maxell, Ltd., web site ( https://www2.maxell.co.jp/ )
Maxell's all-solid-state battery special web site ( https://biz.maxell.com/en/rechargeable batteries/allsolidstate.html )

Battery PSB401010H, PSB401515H

ROHM Co., Ltd. web site ( https://www.rohm.com/ )

Charger IC ML9077

Step-up DC-DC converter BD8B133NVX (Under development *As of July 2023)

Storage Precautions

The board is equipped with a battery. When storing the board, keep it in individual bags to prevent short-circuit between

the positive and negative terminals of the battery. Also, set the EN switch of the board to “L” to turn off the DC-DC converter.
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Operating conditions
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Figure 1 : Block Diagram of Battery and each ICs

/

Figure 1 shows the block diagram of the collaboration board. Connecting an energy harvester (current output power
generation device like a solar cell) to the SC terminal initiates charging of the all-solid-state battery (PSB401010H or
PSB401515H) from the charge control IC (ML9077). If charging is not required, leave the SC terminal open.

The charger IC (ML9077) constantly monitors the terminal voltage of the all-solid-state battery and starts the DC-DC
converter operation when the battery voltage exceeds the set detection voltage.

The DC-DC converter (BD8B133NVX) converts the power stored in the all-solid-state battery (PSB404010H or
PSB401515H) with high efficiency. The discharge time is determined by the power stored in the battery.

Below are the recommended operating conditions for the Maxell’s all-solid-state battery + Nano Energy™ collaboration

board:
Item Symbol Min Typ Max Unit Conditions
SC input voltage Vsc 0 - 3.6 \Y Charger Input
" - -
VOUT output current lour _ _ (*1) mA 1 (All solid-state battery capacity)

/boost-up ratio

Operating Ambient

Temperature Ta,chg -20 - 70 °C Depends on Charger IC regulations
(Charging)

Operating Ambient

Temperature Tadischg -20 - 70 °C Depends on Charger IC regulations
(Discharge)

Table 1 : Recommended Operating Conditions

Typical characteristics are shown below. For the detailed characteristics, please refer to the datasheet of each IC.

Item Symbol Min Typ Max Unit Conditions
DC-DC converter on Vdcdcon 1.7 1.8 1.9 \Y BOD detection of Charger IC
voltage
%;fgpgt voltage seiting VouTseL 3.0 - 33 V | 2-step setting (VSEL=L or H)
Output Voltage Accuracy VToL -4.0 0.0 4.0 % lout=0mA
Startup load Rstup 3.0 - - kQ Activatable load resistance
Charge voltage Vehe 0 - 2.7 \Y SCLV=L
*2 Energy Harvester Generation
— * —
Charge current IcHe (*2) MA Current
Table 2 : Typical Specification Values of ICs (Excerpt)
© 2023 ROHM Co., Ltd. No. 66UG033E Rev.001
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Board Overview

This board achieves an area-saving layout by using an ultra-compact all-solid-state battery and an IC enclosed in an ultra-

small package. Since it has charge and discharge functions to manage the battery on the same board, the total

characteristics of the "battery + power supply” can be evaluated.

The ML9077 charges the all-solid-state battery using the generated current from the energy harvester, and the

BD8B133NVX efficiently boosts and stabilizes the power charged in the all-solid-state battery and supplies it to the system.
The all-solid-state battery is implemented with either the PSB401010H or the PSB401515H. (The photo on figure 2 shows
the board which has a mounted PSB401515H all-solid-state battery.)

}I.IH ’l
» 5 »n)
sc S| Mam| M| TS| VBAT, vDO

Nano Energy ™+ Max

ML9077 BD8B133NVX
Charge control IC for energy Step-up DC-DC converter with
harvester. 180nA switching off current.

00 00

PSB401010H
/IPSB401515H

High-capacity, high-output all-
solid-state battery.

““

Board Description

[VSEL switch]
Step-up DC-DC output voltage setting

* Three different voltages can be set as
shown in the table below. The voltage
cannot be changed during operation. To
reflect the change, turn EN from L to H and

reboot
VSEL Output Voltage
Open 1.8V
L 3.0v
H 3.3V
[sC]

Energy harvester connection terminal.

* Connect an energy harvester with current
output

[VOUT]
DC-DC converter output terminal

* The voltage selected by VSEL is outputted

Figure 2 : Collaboration Board Mounted Products

[SCOEN switch]

[EN switch]
DC-DC Enable.

Charging current monitor On/Off
function

* The charging current can be
monitored from the SCO pin by setting

* When set to "L", DC-DC is off, and when
set to "H", DC-DC is on.

this to "H"

[BODLYV switch]
VBAT brown-out detector voltage setting
* When set to L, the threshold is set to

1.15V, and when set to "H", the threshold is
setto 1.8V.

[VBAT]
Battery (+) terminal.

* Battery voltage can be monitored.

The factory default pin setting is EN=L.

Figure 3 : Collaboration Board Pin and Switch Description

© 2023 ROHM Co., Ltd.
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Board photo
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Bottom View

Figure 4 : Collaboration Board Photo
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About Switch Settings

Each switch on this board uses CJS-1201A1 which is manufactured by Nidec Components Corporation.
When setting the H and L levels, slide the switch to the H or L side as specified by the silk on the board. It is also possible

to set the switch to OPEN state by sliding the switch to the center.

Figure 5 : CJS-1201A1 switch (Source: From the website of Nidec Components Corporation)

© 2023 ROHM Co., Ltd. No. 66UG033E Rev.001
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Board Schematic
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Note: Refer to the parts list on the next page for the fixed value of the parts on the above schematic.

Figure 6 : Board Schematic

© 2023 ROHM Co., Ltd.
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Parts List
Unit Part Value Description
Charger Ul - IC LAPIS ML9077
R1 0Q Resistor ROHM MCRO3EZPJ000
D1 - Diode
C3 47uF Capacitor Murata GRM188R60J476MEOQ1#
SW1 - Switch Nidec Components CJS-1201A1
SW3 - Switch Nidec Components CJS-1201A1
DC-DC u2 - IC ROHM BD8B133NVX
C1 4.7uF Capacitor Murata GRM155D71A475ME15D
Cc2 10pF Capacitor Murata GRM188271A106KA73D
L1 0.47uH Inductor Murata DFE18SANR47MGO#
SW2 - Switch Nidec Components | CJS-1201A1
Sw4 - Switch Nidec Components | CJS-1201A1
Battery U3A - Battery Maxell PSB401010H/PSB401515H
Other R2 0Q Resistor ROHM PMRO3EZPJO00

Table 3 : Parts List of Collaboration Board

© 2023 ROHM Co., Ltd.
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Board Operating Procedure
B Connection between substrate and energy harvester (e.g., solar cells)

Connect an energy harvester with a current output, such as a solar cell, between SC and GND. The application can be
connected to the battery management system with an energy harvester by simply connecting it between VOUT of the boost
DC-DC output and GND.

Select a solar cell with an open circuit voltage of more than 2.6V.

:E '—ﬁ r—ﬂo
(+) 3 '|.|.1 ';-1 ";.|.‘. '::J!. -

Solar cells sc- M MiEni FSw| Tian| veAT, voo

Application =)
3.3V
(+)

vouTt

Nano Energy™+ M

Figure 7 : Board connection diagram
® Procedure for charging the all-solid-state batteries (PSB401010H/PSB401515H)

Simply connect an energy harvester with a current output, such as a solar cell, between SC and GND and the all-solid-
state battery will charge through the ML9077. Please refer to the datasheet of ML9077 for the sequence and functions
related to charging.

When the EN switch is in the "H" state, the DC-DC converter will continue to operate during charging.

B Procedure for operating the DC-DC converter

To operate the DC-DC converter, set EN = H.
When startup is completed, the voltage of the step-up DC-DC converter is outputted to the VOUT terminal.

B Procedure for setting the output voltage of the DC-DC converter

@® Turn off the DC-DC converter with EN = L.
@ Set the VSEL jumper state to the desired output voltage (see table below).
® Set EN = H to turn ON the DC-DC converter. VOUT will be equal to the configured voltage output.

VOUT VSEL
1.8V Open (don’t use)
3.0v L
3.3V H

Table 4 : DC-DC Converter Output Voltage Setting with VSEL Switch

© 2023 ROHM Co., Ltd. No. 66UG033E Rev.001
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Board PCB Layout

B PCB information

Layers Material Board dimension Copper thickness

4 FR-4 34mm x 26mm x 1.0mm loz (35um)

Table 5 : PCB Information

B Board Layout
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Figure 8 : Collaboration Board Layout
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Specification Notes
® The step-up DC-DC converter on this board contains a product under development. Although the operation of the

product has been fully verified, we will replace the product if it is defective.

® Since the battery terminals are exposed, when storing the product, set EN=L to turn off the DC-DC converter and

store the product in individual bags to avoid short-circuiting the battery terminals.

®  The output current of the step-up DC-DC converter is limited by the battery capacity, so do not connect a load that

exceeds the battery capacity.

© 2023 ROHM Co., Ltd. No. 66UG033E Rev.001
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Notice

Notice

1) The information contained in this document is intended to introduce ROHM Group (hereafter
referred to asROHM) products. When using ROHM products, please verify the latest specifications
or datasheets before use.

2) ROHM products are designed and manufactured for use in general electronic equipment and
applications (such as Audio Visual equipment, Office Automation equipment, telecommunication
equipment, home appliances, amusement devices, etc.) or specified in the datasheets. Therefore,
please contact the ROHM sales representative before using ROHM products in equipment or
devices requiring extremely high reliability and whose failure or malfunction may cause danger or
injury to human life or body or other serious damage (such as medical equipment, transportation,
traffic, aircraft, spacecraft, nuclear power controllers, fuel control, automotive equipment including
car accessories, etc. hereafter referred to as Specific Applications). Unless otherwise agreed in
writing by ROHM in advance, ROHM shall not be in any way responsible or liable for any damages,
expenses, or losses incurred by you or third parties arising from the use of ROHM Products for
Specific Applications.

3) Electronic components, including semiconductors, can fail or malfunction at a certain rate. Please
be sure to implement, at your own responsibilities, adequate safety measures including but not
limited to fail-safe design against physical injury, and damage to any property, which a failure or
malfunction of products may cause.

4) The information contained in this document, including application circuit examples and their
constants, is intended to explain the standard operation and usage of ROHM products, and is not
intended to guarantee, either explicitly or implicitly, the operation of the product in the actual
equipment it will be used. As a result, you are solely responsible for it, and you must exercise your
own independent verification and judgment in the use of such information contained in this
document. ROHM shall not be in any way responsible or liable for any damages, expenses, or
losses incurred by you or third parties arising from the use of such information.

5) When exporting ROHM products or technologies described in this document to other countries, you
must abide by the procedures and provisions stipulated in all applicable export laws and regulations,
such as the Foreign Exchange and Foreign Trade Act and the US Export Administration
Regulations, and follow the necessary procedures in accordance with these provisions.

6) The technical information and data described in this document, including typical application circuits,
are examples only and are not intended to guarantee to be free from infringement of third parties
intellectual property or other rights. ROHM does not grant any license, express or implied, to
implement, use, or exploit any intellectual property or other rights owned or controlled by ROHM or
any third parties with respect to the information contained herein.

7) No part of this document may be reprinted or reproduced in any form by any means without the
prior written consent of ROHM.

8) All information contained in this document is current as of the date of publication and subject to
change without notice. Before purchasing or using ROHM products, please confirm the latest
information with the ROHM sales representative.

9) ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in
any way responsible or liable for any damages, expenses, or losses incurred by you or third parties
resulting from errors contained in this document.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.

ROHM ROHM Customer Support System

SEMICONDUCTOR

https://www.rohm.com/contactus

www.rohm.com
© 2023 ROHM Co., Ltd. All rights reserved. R2043A



