APPLICATION NOTES

Powency Batteries
for RTC Power Backup

Nowadays Real Time clocks (RTC) are commonly used in many kind of applications
fromconsumerelectronicstoloT systems. RTC keeps accurate track of time even
when a power supply is turned off ora deviceis placedinlow powermode. ITEN
rechargeable batteries offer the ideal solution, providing long-lasting, stable
power to ensure your RTCs perform optimally under all conditions
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APPLICATION NOTES

Overview

The purpose of this document is to highlight the advantages of
using ITEN batteries for powering Real-Time Clock (RTC)
integrated circuits (ICs). By providing a reliable power source,
ITEN batteries ensure that RTCs can maintain accurate
timekeeping even when the main systemis powered down,
thereby enhancing the overall functionality and reliability of
electronic devicesin an eco-friendly and compact design.

Importance of a
Reliable Battery for RTCs

RTCs need to keep accurate time even when the primary power
sourceisunavailable. Areliable battery is critical for maintaining
continuous operation and data integrity. Accurate timekeeping
is vital for timestamping and logging events, especially in
systems where precise timing is crucial, such asin data servers,
security systems, and industrial control applications. ITEN
batteries are designed to deliver consistent power, ensuring
that your RTCs continuously operate during power outages,
system shutdowns, or battery replacementin the main device.
ITEN batteries long lifespan and rechargeable remove the need
of replacement compared to standard batteries. Thisreduces
maintenance efforts and costs, making it an economical choice
forlong-term projects and devices deployedinremote or hard-
to-reach locations.

Features of ITEN Batteries

Voltage

ITEN Powency PWYQO150S and PWY0250S batteries canbe
used from2.7Vto 1.5V, which make them compatible with most
of ultra-low power RTC modules. Unlike conventional batteries,
ITEN technology allows the battery to safely reach OV without
damage or safety risks, ensuring superior reliability and
longevity.

Fast Charge

Withits unique material composition, 80% of the microbattery
canbe chargedin 8 minutes at room temperature usinga
constantvoltage of 2.7V as shown on Figure 1below. Such
charging configuration can be easily done with embedded
trickle charging system of RTC modules.
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Figure 1: Charging curves of PWY0150S

Capacity

ITEN Powency portfolioincludes 150pAh and 250puAh and can
support low-power RTCs for weeks without main power
sources (please referto part for case study). Bothmodels can
also support 30mA peak for 100ms. If additional capacity is
required, battery can be putin parallel without the need to use
specific BMSIC.

Longevity

ITEN Solid-State batteries have been designed to last at least
1000 cyclesat 100% DoD, which means that the system can be
used fordecades before needing the battery to be replaced

Low Self-Discharge

Powency batteries are designed to deliver good self-discharge
performance, ensuring minimal energy loss over extended
periods. Below is a summary of self-discharge performance of
Powency batteries

Powency Self-discharge Self-discharge
Reference perday perhour

Temperature Range and Stability

Thanks toits 100% ceramic structure, ITEN batteries are
designed to operate without experiencing thermal runaway,
ensuring stable performance even under high-temperature
conditions. ITEN batteries can operate from -20#£ to 704
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Size and Compatibility

ITEN Powency batteries fitin a tiny QFN package (3.5x5.1x1.6
mm), which offers unmatched energy and power density. Their
miniature form-factorensure to fitin various embedded
systems, such as loT orwearable electronics applications. Its
compliance with low temperature (165#€) Solder & Reflow
makes it easy to integrate on printed circuit boards.

Certification and Safety

ITEN microbatteries are RoHS and REACH compliant. Its 100%
Ceramic structure makes it very safe and immune against
thermal runaway.

Benefits of Using ITEN Batteries for
RTC Back-Up Applications

Extended Device Uptime

Using ITEN battery as back-up could extends the operational
uptime when the main power is missing

Maintenance Reduction and Cost Efficiency

Thanks toits rechargeable feature, using ITEN battery would
remove the need toreplace the battery, hence significantly
reduced the maintenance cost of the system compared to
typical coincells.

Integration and Compatibility

Integration Guidelines

Please follow the guidelines below to ensure proper
integration of the battery for RTC backup applications,
optimizing performance and reliability

1. Please make sure the RTC operating voltage match the
working voltage range of the ITEN battery (2.7V -1.5V)
2.In ordertoreduce the number of components onthe
board, hence the compactness of the design, preferably
use components with integrated voltage regulators as
shownin the following architecture

Figure 2: Architecture forRTC back-up with integratedvoltage regulator
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In case the RTC IC doesn’t offeranintegrated voltage regulator,
aDC/DC converter (LDO, Boost, Buck depending on the power
supply) would need to be added into your design to charge the
ITEN POWENCY battery at 2.7V as required

ffffffffffffff DC/DC Converter
¥

- ¥

MCU |---{4---i

RTC .

Figure 3: Architecture for RTC back-up with external DC/DC Converter

Please note that reverse current protection would be needed
to avoid discharging the battery when the source goes
missing.

3.In order to optimize the backup period, please select the
RTC (and DC/DC converter) with the lowest consumption
possible

Supported RTC Models

Please find below a non-exhaustive list of ultra-low-power RTC
ICs with trickle charger that are compatible with ITEN Powency
batteries.

Ambiq AMI8X5 1.5-3.6V 14nA
Abracon AB-RTCMC 1.5-3.6V 17nA
EMMicro EM3028 1.2-5.5V 40 nA
Micro Crystal RV-3028-C7 11-5.5V 45nA,
Analog Devices MAX31331 11-5.5V 65n4

Table 2: Non-exhaustivelist of ultra-low-powerRTC ICs compatible with ITEN Powency
batteries

Pleasereferto the associated datasheets for further details

If youwant touse ITEN battery with a RTC whichisn’tincludedin
thislist, feel free to contact ITEN technical support for system
review and integration recommendations.
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Case Studies / Examples
Ambig AM18X5 and Abracon AB18X5

Asboth RTC ICs are quite identical, similarimplementation and
configuration canbe used

Recommended Implementation:

System Power

pmmnnees My ========1 bmeememmmcee e
: 1.5k I ' '
:  J6B VeC | c/spi vee
. S AMIBXs MCU
X FOUT&NIRQ fe- - == == - RQ
: vss Vss
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Figure 4:Recommended integration of TENPOWENCY battery with AM18X5and AB18X5RTC

Recommended RTC configuration:

e Power Supply Vcc

Ensure that the RTC's VCCis higher than the battery's
charging voltage (typically VCC>2.7V). AVCC of 3.3Vis
recommended.

Oscillator mode

In order to reduce the consumption of the RTC, RC oscillator
mode isrecommended

Trickle Charge Configuration

Setup the trickle charge path to provide a safe current and
maintain the battery voltage near 2.7V. Follow these steps:

.

o Enable the trickle charge function by writing value
1010in [7:4] bits of Trickle register 0x20

o Choose standard Diode with 0.6V voltage drop so
that voltage charge of the battery = 3.3V - 0.6V =
2.7V, hence write 10 in [3:2] bits of 0x20 Trickle
register

o Trickle Charge Resistorcanbe disabled as no
current limitis required to charge the battery,
hence write 00 in [1:0] bits of 0x20 Trickle register

o Complete Ox20 Trickle registervalue to write is
then10101000

Battery Monitoring and Control

Inorderto adapt the reference voltages to ITEN battery
voltage inthe Wakeup Control, please set Ox21 BREF
Controlregister to the value 11010000
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Power Backup Time

Using this above configuration, here is the typical backup time

that
e ol

Component

AMIBX5 14nA
PWY01508 208nA
Total 222nA 28 days

Table 3: Expected backup time using PWYO0150S with AMI8X5RTC

RECHEETRINE

Component

AMI8X5 14nA
PWY0150S 347nA
Total 361nA 29 days
Table 4: Expectedbackup time using PWY0250S with AMI8X5RTC
EM Microelectronic EM3028
Recommended Implementation:
System Power
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Figure 5:Recommendedintegrationof TENPOWENCY battery withEM3028 RTC

Recommended RTC configuration:

o Power Supply Vcc

Ensure that the RTC's VCCis higher than the battery's
charging voltage (typically VCC>2.7V). AVCC of 3Vis
recommended.

Oscillator mode

In orderto reduce the consumption of the RTC, RC oscillator
mode isrecommended

Trickle Charge Configuration

Setup the trickle charge path to provide a safe current and
maintain the battery voltage near 2.7V. Follow the following
steps
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o Enable the trickle charge function by writing lin bit 5 of
Trickle register Ox37

o Inordertooptimize Switchover Function between Main
Powerand Backup, please write 11in [3:2] bits of Ox37
Trickle register

o Usethe smallest Trickle Charge Resistor possible (1kQ)
asno current limitis required to charge the battery,
hence write 00 in [1:0] bits of Trickle register Ox37

o Complete Ox37 Trickle register value to write is then
00101100

Power Backup Time

Using this above configuration, here is the typical backup time

that
i

Component

EM3028 45nA
PWYO150S 208nA
Total 253nA 25days

Table 5: Expected backup time using PWYO150S with EM3028RTC

S e

Component

EM3028 45nA
PWYO0150S 347nA
Total 392nA 27 days

Table 6: Expectedbackup time using PWY0250S withEM3028 RTC

Conclusion
RTCs need to keep accurate time even when the primary power

sourceisunavailable. Areliable battery is critical for maintaining
continuous operation and dataintegrity.

About Us
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Accurate timekeeping s vital for timestamping and logging
events, especially in systems where precise timingis crucial,
such asin data servers, security systems, and industrial control
applications. ITEN batteries are designed to deliver consistent
power, ensuring that your RTCs continuously operate during
power outages, system shutdowns, or battery replacementin
the main device.

ITEN batteries long lifespan and rechargeable remove the need
of replacement compared to standard batteries. Thisreduces
maintenance efforts and costs, making itan economical choice
forlong-term projects and devices deployed in remote or hard-
to-reachlocations.

Revision History

VI Update file
template
V1.0 Initial Version

Notice

ITEN reserve the right to make changes, corrections,
enhancements, modifications, andimprovements to ITEN
products and/or to thisdocument at any time without notice.
ITEN products are sold pursuant to ITEN’s terms and conditions
of salein place at the time of orderacknowledgment.
Purchasers are solely responsible for the choice, selection, and
use of ITEN products and ITEN assumes no liability for
application assistance or the design of purchasers’ products.
Nolicense, express orimplied, to any intellectual property right
isgranted by ITEN herein. Powency and Flowency are registered
ITEN trademarks.

Contact
Forany technical questions, please send us an email to:

technical.support@iten.com
Forany commercial questions, please send us an email to:

sales@iten.com

ITEN is a Frenchindustrial gem, leader in the development and production of solid- @
state batteries withunrivalled power density. It is one of the few global players with the capacity

forindustrial production of this technology, mastering the entire design and production chain.

WwWw.iten.com

These revolutionary batteries meet the power and miniaturization needs of electronic systems

used in connected objects, autonomous sensors and wearables.

©

At the heart of the French DeepTech ecosystem, ITEN holds over 200 patents. ITEN is the two-

time winner of the global innovation competitionin 2015 and 2017, the French Tech 120 winnerin

12, chemin du Jubin

2023 and 2024 and won the CES 2024 Best of Innovation Awards in Las Vegas forits Powency

250pAh battery (the second French company to be honoured since CES was founded in1967).

69570 Dardilly - France
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