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Introduction

The ISL1208 and ISL1209 Real Time Clock (RTC) devices 
include an active battery backup switchover function. This 
function allows a backup source tied to the VBAT pin to 
assume powering the device once the main VDD supply has 
dropped below the minimum operating voltage (see the RTC 
data sheet). A backup supply is crucial to the function of an 
RTC since it will enable the device to continue clocking and 
updating time while the RTC is powered off or during an AC 
blackout period.

The main options available for backup supplies include a 
super capacitor, a lithium coin cell, or a rechargeable lithium 
battery (usually Manganese Lithium or similar chemistry). 
These sources can provide the microamps of supply current 
needed by the RTC for extended backup operation yet are 
available in small, economical packaging.

Super capacitor backup is relatively straightforward. The 
super capacitor is charged by the main supply through a low 
leakage, low loss series diode, and the positive terminal is 
tied to VBAT. In some cases a series resistor is included in 
the charging circuit to limit inrush current when power is 
applied. The ISL1208 and ISL1209 have redundant series 
elements in the path from VBAT to VDD so there is no need 
for a separate diode connecting the positive terminal of the 
supercap to the VBAT pin (see the ISL1208 and ISL1209 
datasheets for complete super capacitor backup 
information).

The lithium coin cell (usually 3.0V, but other types can be up 
to 3.6V) is connected directly to the VBAT pin. Lithium 
batteries are to be protected from any type of charging 
currents in order to prevent failure (which can be 
spectacular). The battery switchover circuit containing 
redundant series protection elements in the RTC devices 
meets for UL recognition requirements for battery backup. 
Depending on the size, Lithium coin cells can provide 
continuous RTC backup for up to 10 years.

Using Rechargeable Lithium Batteries
Rechargeable Lithium batteries require a trickle charge 
circuit to keep them near a fully charged state and ready for 
backup operation. This trickle charge circuit is not unlike the 
charging circuit for a supercap, except that there are severe 
restrictions on the voltage applied to the rechargeable 
Lithium battery. We will concentrate on Manganese Lithium 
devices here, but other chemistries such as Vanadium 
Pentoxide Lithiums have similar restrictions.

Rechargeable Lithium batteries do not like simple constant 
current charging circuits as with Nickel Cadmium batteries. 
The constant current circuits allow the voltage to drift upward 

during trickle charge, and that causes problems with 
rechargeable Lithiums. Ideally, the voltage should be kept 
constant at a value from 3.0V to 3.3V in the normal operating 
temperature range (-20 to +60°C). Charging with a voltage 
higher than 3.3V not only reduces battery performance but 
can permanently damage the battery, and reduce the 
capacity. Charging below 3.0V will undercharge the battery, 
reducing available capacity and backup time for the RTC. 
These are the main guidelines for using rechargeable 
Lithiums, and some simple trickle charging circuits can be 
used safely with an RTC device to provide reliable long term 
backup power.

Trickle Charging Circuits
Since rechargeable Lithiums prefer constant voltage, the 
simplest method of charging them involves using a low cost 
linear regulator to apply a regulated constant voltage to the 
device. Figure 1 shows the preferred circuit, which requires a 
low dropout regulator and a low-leakage Schottky diode to 
provide a regulated 3.6V output from a 3.7V to 5.5V input. 
The Schottky diode prevents excessive discharge currents 
when the main supply goes away and the series resistor 
limits maximum charge current when the battery is greatly 
discharged. Note that no Schottky diode is required between 
the battery and the VBAT input, since the RTC device has 
redundant series elements in the path from VBAT to VDD.

With a regulated 3.6V output from the LDO, the battery 
should charge up to about 3.3V maximum, keeping it inside 
the safe operating range. Note that this circuit can be used 
with a 3.3V ±5% supply, which would replace the LDO output 
and connect directly to the anode of D1. Care should be 
taken, if the tolerance of the 3.3V supply is ±10%, then the 
battery could be subject to excessive charge voltage or 
significant undercharging.
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Another more economical circuit uses a simple resistor divider 
to provide a charging voltage to the battery, yet keep it within 
the maximum guidelines allowable. Figure 2 shows this circuit 
and components used.

In this circuit the battery will draw current up to where the 
resistor divider limits the voltage, thus providing a low trickle 
charge near that voltage. In this circuit, the resistor divider is 
set to slightly higher than 3.20V, and with the Schottky diode 
drop this essentially limits the charge voltage to about 3.0V 
max. Again, note that no Schottky diode is required between 
the battery and the VBAT input, since the RTC device has 
redundant series elements in the path from VBAT to VDD. This 
circuit will allow the battery to charge very near 100% capacity, 
but will take much longer time than the circuit in Figure 1.

References
Panasonic; Charging circuits for ML Lithium Coin Cells; 
http://www.panasonic.com/industrial/battery/oem/images/pdf/P
anasonic_Lithium_ML.pdf
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


