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Abstract

This document describes a potential issue that may lead to increased current in RTC mode and
DELIVERY mode. A workaround is described.
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Terms and definitions

PMIC Power Management Integrated Circuit

DA9062/3 Dialog DA9062 and DA9063 PMIC devices

RT Room Temperature
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1 Introduction

Dialog has identified a condition where increased VBBAT current consumption may be observed
when the DA9062/3 enters RTC mode or DELIVERY mode with the VSYS voltage below 1 V.

2 Description

In RTC mode and DELIVERY mode with the VSYS voltage below 1 V, it may be observed that the
VBBAT current slowly ramps up over time from the normal specified value to several tens of
microamps. The magnitude of the current depends on normal silicon process and temperature
variations. This application note applies only when VSYS is below approximately 1 V.

The Dialog DA9062/3 PMICs can enter the RTC mode of operation in three different ways:
1. Unconditionally when the VBBAT (backup battery supply) is the only available voltage source in
the system (no main battery).

2. Ifthe RTC_MODE_PD control bit is set (from OTP or host) and the main PMIC control logic
reaches the POWERDOWN state during a power-down sequence.

3. If RTC_MODE_SD control bit is set (from OTP or host) and the main PMIC control logic reaches
the SHUTDOWN state during a shutdown sequence and the system voltage

VSYS < VDD_FAULT_LOWER.

3 Workaround

Figure 1 shows a simplified block diagram to create a stable VBBAT current consumption in RTC
mode.

The goal is to ensure the VSYS voltage supply is around 1 V at room temperature. At this voltage,
the circuit nodes, which lead to an increased IVBBAT current, are prevented from floating.

The block diagram below shows the DELIVERY mode scenario, where the VBBAT backup battery
supply is the only available voltage source in the system (in other words, there is no main battery).
The circuit is able to maintain the VSYS supply above 1 V at room temperature which results in a
stable VBBAT current consumption.

Figure 1 provides a workaround for scenarios using a rechargeable backup battery.

The value of R in Figure 1 below should be adjusted according to the circuit configuration. The value
of R may have to be reduced to account for any additional leakage due to additional loading on the
VSYS rail.
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Figure 1: Conceptual Block-Level Diagram
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Figure 2, below, shows a circuit suitable for a primary, non-rechargeable backup battery. This circuit
should create a stable VBBAT current consumption in RTC mode. Table 1 lists the external
components required for a practical circuit.
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Figure 2: Practical Circuit Example
Diode DO in Figure 2 provides additional isolation between the main 5 V rail and the VSYS pin. This
isolation reduces the risk of additional leakage. However, it should be considered whether the
forward voltage of the diode may impact the VSYS operating range.

Table 1: List of External Components

Name Type Notes

R 1.5 MQ Bias resistor to define VSYS voltage above 1 V at room temperature

DO Schottky Supply voltage decoupling diode

D1 Schottky Supply voltage decoupling diode for VSYS above VBBAT
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3.1 Measurement Results

Figure 3 and Figure 4 show a current consumption measurement in RTC mode, where the increased
current consumption is observed. In most cases, the increased current consumption is only observed
after several hours.

The plots below show the use of temperature cycling to accelerate the triggering of the floating state
and to compare the current consumption measurements with and without external workaround.
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Figure 3: lyggat Current Consumption Without the Workaround, Showing Normal and Floating
State Currents
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Figure 4 shows the current consumption measurement result in RTC mode (Figure 1) including the
workaround to avoid floating states in the VBBAT voltage domain. The VBBAT current consumption
including the workaround only exhibits the normal temperature-dependant variation.
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Figure 4: lyggat and lysys Current Consumption, With the Proposed Workaround

Table 2: Backup Battery Current for Lifetime Estimation

4 Conclusion

Condition | Ta(°C) | lvesaT + lvsys (LA)
Typical 25 2.0
Worst-case 125 6.4

The DA9062/3 may exhibit higher than expected lyggat Current consumption in either RTC or
DELIVERY modes. The addition of a simple workaround can limit this additional current.

For further support for applications using RTC or DELIVERY modes, please contact your local Dialog
Applications representative.
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Status Definition

DRAFT The content of this document is under review and subject to formal approval, which may result in
modifications or additions.

APPROVED The content of this document has been approved for publication.

or unmarked

Disclaimer

Information in this document is believed to be accurate and reliable. However, Dialog Semiconductor does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such information. Dialog
Semiconductor furthermore takes no responsibility whatsoever for the content in this document if provided by any information
source outside of Dialog Semiconductor.

Dialog Semiconductor reserves the right to change without notice the information published in this document, including without
limitation the specification and the design of the related semiconductor products, software and applications.

Applications, software, and semiconductor products described in this document are for illustrative purposes only. Dialog
Semiconductor makes no representation or warranty that such applications, software and semiconductor products will be
suitable for the specified use without further testing or modification. Unless otherwise agreed in writing, such testing or
modification is the sole responsibility of the customer and Dialog Semiconductor excludes all liability in this respect.

Customer notes that nothing in this document may be construed as a license for customer to use the Dialog Semiconductor
products, software and applications referred to in this document. Such license must be separately sought by customer with
Dialog Semiconductor.

All use of Dialog Semiconductor products, software and applications referred to in this document are subject to Dialog
Semiconductor’s Standard Terms and Conditions of Sale, unless otherwise stated.

© Dialog Semiconductor. All rights reserved.

RoHS Compliance

Dialog Semiconductor complies to European Directive 2001/95/EC and from 2 January 2013 onwards to European Directive
2011/65/EU concerning Restriction of Hazardous Substances (RoHS/RoHS2).

Dialog Semiconductor’s statement on RoHS can be found on the customer portal https://support.diasemi.com/. RoHS
certificates from our suppliers are available on request.

Contacting Dialog Semiconductor

United Kingdom (Headquarters)
Dialog Semiconductor (UK) LTD
Phone: +44 1793 757700

Germany
Dialog Semiconductor GmbH
Phone: +49 7021 805-0

The Netherlands
Dialog Semiconductor B.V.
Phone: +31 73 640 8822

Email:
enquiry@diasemi.com
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Japan

Dialog Semiconductor K. K.
Phone: +81 3 5425 4567
Taiwan

Dialog Semiconductor Taiwan
Phone: +886 281 786 222

Web site:

www.dialog-semiconductor.com

Singapore
Dialog Semiconductor Singapore
Phone: +65 64 8499 29

Hong Kong

Dialog Semiconductor Hong Kong
Phone: +852 3769 5200
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Dialog Semiconductor Korea
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