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Abstract

The nSHUTDOWN and nOFF inputs (DA9063 only) and nRESETREQ (DA9061/2 only) should be
correctly configured to ensure the expected device operation is achieved through a VSYS brown-out.
This is achieved by selection of appropriate external pull-up supplies.
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2 Introduction

The configuration of nNSHUTDOWN and nOFF (DA9063 only) and nRESETREQ (DA9061/2 only)
should be optimised to ensure correct power-up behaviour under all conditions. For these open-drain
control signals it is important to choose appropriate pull-up supplies.

It should be considered that when the PMIC enters NO POWER Mode or RTC Mode, the PMIC
supplies, including the ‘always on’ LDO1, will be turned off. This application note explains how the
discharge of a pull-up rail can cause the nSHUTDOWN or nOFF inputs to be permanently-asserted,
which then prevents the PMIC from leaving RESET Mode.

Note that the behaviour of the DA9063 nSHUTDOWN pin is the same as the DA9061/2
NRESETREQ pin. Please refer to the datasheets for explanations of the parameters discussed
(VPOR, VDD_FAULT_LOWER and so on).

3 Explanation and discussion

The PMIC may enter NO POWER Mode or RTC Mode as a result of a VDD_FAULT condition on
VSYS. (Note that there are other methods of entering RTC Mode which are not discussed here.)
Examples of such fault conditions are a brown-out ‘glitch’ of the VSYS supply into the range

VPOR < VSYS < VDD_FAULT_LOWER for >100 ms, or a brown-out to VSYS < VPOR of any
duration. This causes an emergency shutdown of the supplies. If there is no backup battery (or it is
insufficiently charged) then the VSYS fault results in the device entering NO POWER Mode. If the
PMIC has RTC Mode enabled and the backup battery has sufficient charge, then the device instead
enters RTC Mode.

A configuration to be avoided is illustrated in Figure 1 where nSHUTDOWN / nRESETREQ is pulled
up to VLDOL. The device is shown to be stuck in RESET Mode at the right hand side of the plot.
After a VSYS glitch, this same issue can be seen when the PMIC leaves either NO POWER Mode or
RTC Mode. Note that the sensitivity of a particular system to the issue is dependent on the rate of rail
discharge: (a) during the VSYS brown-out, and (b) after the brown-out where the PMIC regulator pull-
downs are turned on. For example, Figure 1 illustrates how the discharge characteristic of VLDO3 is
significantly different to VLDOL.
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Figure 1: nSHUTDOWN pull-up to VLDO1 with a VSYS glitch of 20 ms down to ~0.9 V (which is
below VPOR). When VSYS recovers, the PMIC attempts to leave NO POWER Mode. VDDCORE
rises and, at this instant, the regulators are discharged via the PMIC internal pull-downs. The
decaying LDO1 supply is seen as a logic negative-edge on nSHUTDOWN which causes the
device to enter RESET Mode (indicated by a reduction of VDDCORE from 2.5 V to 2.2 V). Since
NnSHUTDOWN is now permanently low, the PMIC cannot exit from this state
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A solution to the issue which is simple and effective is to drive the nSHUTDOWN / nRESETREQ pull-
up with VDDCORE (Figure 2) or VSYS (Figure 3). Similar treatment of the DA9063 nOFF pull-up is

also required.

The reason the VSYS and VDDCORE supplies are unique in being unaffected by the issue, is that
neither can undergo an on-to-off transition (creating falling edges on signals using them as a pull-up)
when the system is powering-up or exiting RTC Mode.
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Figure 2: nSHUTDOWN pull-up to VDDCORE. The PMIC correctly returns to ACTIVE Mode
after a 20 ms VSYS glitch to <VPOR
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Figure 3: nSHUTDOWN pull-up to VSYS. The PMIC correctly returns to ACTIVE Mode after a
20 ms VSYS glitch to <VPOR
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4 Recommendations
For DA9063 designs with nOFF functionality:

1. The nOFF pull-up must be supplied from either VDDCORE (via 100 kQ) or VSYS. Alternatively,
some other truly ‘always-on’ external supply can be used.

For DA9061/2 and DA9063 applications:

2. nSHUTDOWN / nRESETREQ should be pulled up to either VDDCORE (via 100 kQ) or VSYS.
Alternatively, some other truly ‘always-on’ external supply can be used.

3. nSHUTDOWN / nRESETREQ should not be pulled up to a PMIC regulator output. This is
because when the line is pulled low by a system signal the device enters RESET Mode. The
device is then stuck in RESET Mode since the input’s pull-up rail has been turned off.

4. nSHUTDOWN / nRESETREQ should not be pulled up to the LDO1 ‘always on’ supply. This is
because this rail is turned off as the PMIC passes through NO POWER Mode (as in the event of
momentary VSYS power-loss).

5. nONKEY should be pulled up to VSYS. (A pull-up to VDDCORE would create a problem with
waking-up from RTC Mode.)

Level shifters might be required where the nSHUTDOWN / nRESETREQ and nOFF signals are
driven from low voltage domains. For a 1.8 V domain, this can sometimes be readily implemented by
including a diode-drop in the pull-up path to VDDCORE.
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Status definitions

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) North America Singapore

Dialog Semiconductor PLC Dialog Semiconductor Inc. Dialog Semiconductor Singapore
Phone: +44 1793 757700 Phone: +1 408 845 8500 Phone: +65 64 849929

Germany Japan China

Dialog Semiconductor GmbH Dialog Semiconductor K. K. Dialog Semiconductor China
Phone: +49 7021 805-0 Phone: +81 3 5425 4567 Phone: +86 21 5178 2561

The Netherlands Taiwan Korea

Dialog Semiconductor B.V. Dialog Semiconductor Taiwan Dialog Semiconductor Korea
Phone: +31 73 640 8822 Phone: +886 281 786 222 Phone: +82 2 3469 8291

Email: Web site:

enquiry@diasemi.com www.dialog-semiconductor.com
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