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Technical note

RTC/API setup for wake-up in SPC58 family

Introduction

The aim of this document is to give recommendations for hardware designers using STMicroelectronics SPC58 lines devices for
the correct usage of real-time clock / autonomous periodic interrupt (RTC/API) for wake-up purposes, once in standby.

Particular attention is dedicated on clock source selection, as RTC can be set up with IRC, LPRC and SXOSC.

Note: Refer to the device reference manual for current availability of clock sources.
The basic flow of the correct device setup for the standby and wake-up from RTC/API is the one in Figure 1. Standby/wake-up
flow.

Figure 1. Standby/wake-up flow
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1 WKPU setup for waking-up via RTC/API

Wake-up unit needs to be programmed for waking-up the system, once in standby.
One of the possible wake-up sources is from RTC/API.

To accomplish the setup, the user has to program the relative RTC/API bit in:

. The wake-up rising edge event register (WIREER)

. The wake-up request enable register (WRER)

. To clean the wake-up status flag register (WISR)

Optionally, but recommended, the wake-up filter enable register (WIFER) can be programmed.
WKPU bit mask for each register is the following:

. Bit 31 is for API

. Bit 30 is for RTC

Refer to the relevant device reference manual for all the details about the WKPU unit.

1.1 Example of WKPU setup
The following is an example of the code the user can use for programming the WKPU:
WKPU.WIFER.B.IFEx = 1; // configure the glitch filter
WKPU.WIREER.B.IREEXx = 1; // configure the rising edge
WKPU.WRER.B.WREX = 1; // enable the wake-up request
WKPU.WISR.B.EIFx = 1; // clean the wake-up status
Where “x” is 0 for API, 1 for RTC
Note: The devices in SPC58 family implement one instance of WKPU IP. Only devices of SPC58 H line support two

WKPU units, so the user needs to distinguish them by programming the proper one they want to use. Refer to
proper reference manual.

1.2 Setup of API in the WKPU unit

In the SP58 family the API source is used for timing the smart standby wake-up unit (SSWU) and so it cannot be
used as wake-up source by STANDBY.

The devices of SPC58 2B line are the only exception inside the SPC58 family because they do not support
SWWU IP and the wake-up is possible by APl wake up event.

Note: bit[31] of WKPU registers in all the other devices is reserved for SSWU wake-up, not for API.
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2 RTC/API setup

The unit needs to be programmed before going into standby, in order to let the counter start and to trigger when
the comparison matches.

There are few steps for the unit setup:
. Clean the CNTEN bit[0] in the control register (RTCC)
. Clean the RTCIF/APIF bits in the status register (RTCS)
- Use the RTCIF, RTCVAL in case of RTC setup; use APIF, APIVAL in case of API setup
. Set the counter value in the RTC/API compare value register (RTCVAL, APIVAL)
. Set the clock source in the control register (RTCC) CLKSEL bit[18:19]
. Set, if needed, clock divisors using control register (RTCC) DIV512EN bit[20] and DIV32EN bit[21]
. Set, in case of API, the control register (RTCC) APIEN bit[16]
. Set CNTEN bit[0] in the control register (RTCC)

21 CLKSEL setup in the control register (RTCC)

Features of the RTC/API include three selectable counter clock sources:
. LPRC prescaled by 8 (128 kHz) low-power RC oscillator

. SXOSC (32 kHz) slow external crystal

. IRCOSC (16 MHz) internal RC oscillator

CLKSEL bit[18:19] provides the possibility to choose one of those three sources, see next table.

Table 1. CLKSEL setup in RTCC register

LPRC 0 1
SXOSC 0 0
IRCOSC 1 0
RESERVED 1 1
2.2 Clock source status before going into standby

Some considerations need to be reported for the three clock sources.

221 IRCOSC
IRCOSC is always enabled, also in reset.

2.2.2 SXO0SC
SXOSC is disabled by default and needs to be enabled by the user before using it as RTC clock source.
To accomplish this the user has to setup the SXOSC_CTL register.
Once enabled, the SXOSC will be available until the next device reset.
Refer to the device reference manual for the setup details.
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223 LPRC

LPRC setup needs to be differentiated across devices, because there is a subset of them on which the clock is
always enabled and another subset on which it needs to be enabled by the user.

In some circumstances, the difference depends on the device’s cut version.
Refer to the following table for a summary and to the proper reference manual for the details.

Table 2. List of devices and LPRC status

SPC582B line OFF except in standby

OFF except in standby for cut1.0 and cut1.1
Always ON in cut1.2

SPC5848B line

OFF except in standby for cut1.0 and 1.1

SPCS8XC fine Always ON in cut2.0
SPC58XE/G line OFF except in standby
SPC58xH line Always ON
Note: SPC58xN not included in the list because it does not provide RTC/API unit.
Note: User is recommended to maintain the LPRC “always enabled” because there could be a possible glitch during

the turn-off of the LPRC clock. This is obtained by programming to 0 the MISC_CTRL_REG[RCOSC1M_ENB]
bit in the PMC_DIG interface.

This recommendation has been managed by erratum valid for all the devices on which the LPRC can be enabled/
disabled by the user.

Next table reports the errata entries for the impacted devices.

Table 3. List of errata reporting the LPRC recommendation

SPC582B cut1.0 0x0014_4041 PS2161
SPC584B cut1.1 0x1014_4041 PS2161
SPC58xC cut1.1 0x1014_2041 PS2161
SPC58xE/G All cut versions PS2161
Note: SPC58xH not impacted by erratum.

In this way, the LPRC is maintained enabled in any run mode (also in standby) avoiding the device to disable it
after the wake-up.

In fact, the clock, in all the devices, is restored to the previous state once exiting from standby.
So, at the wake-up it will be disabled in case it was maintained off before entering the standby.
Note: In case of LPRC disabling after the wake-up, the RTC/API counter value cannot be read because the unit will be
unclocked.
As for SXOSC, LPRC status will restore to default after a device reset.

2.3 Example of programming the RTC/API
The following codes can be used to program the unit for triggering a wake-up once a given time runs over.
Codes are based on the LPRC source clock.

2.31 Using RTC compare value register (RTC_RTCVAL)

RTC_APIL.RTCC.B.CNTEN = 0; // Disable the counter
RTC_APILRTCS.B.RTCF = 1; // Clean the interrupt flag
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RTC_APIL.RTCVAL.R = Ox<value>; // Set the counter value to the desired <value>
RTC_API.RTCC.B.CLKSEL = 0x1; // Set LPRC as RTC clock
RTC_APIL.RTCC.B.CNTEN = 1; // Enable the counter

23.2 Using APl compare value register (RTC_APIVAL)
RTC_APIL.RTCC.B.CNTEN = 0; // Disable the counter
RTC_APIL.RTCS.B.APIF = 1; // Clean the interrupt flag
RTC_APILAPIVAL.R = Ox<value>; // Set the counter value to the desired <value>
RTC_API.RTCC.B.CLKSEL = 0x1; // Set LPRC as RTC clock
RTC_APIL.RTCC.B.APIEN = 0x1; // API enabled
RTC_APIL.RTCC.B.CNTEN = 1; // Enable the counter
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Appendix A Reference documents

Table 4. Reference documents

I N

SPC58 2B Line - 32 bit Power Architecture automotive MCU z2 core 80

DM00201129 027949 MHz, 1 MByte Flash, ASIL-B

DMO00400546 030699 '\S/II:'CZ)52 ;\1/5332: l-:;ZSI:)’itHP;I\\;\I/’eLQIrE?Bitecture automotive MCU z4 core 120
DM00215423 028117 1S£|;DOC|\5/|?-| S ii?\;a-yzsbli:ﬁ::ryzr SAl\SlcrjAltgchtfjée automotive MCU Dual z4 cores
DMO00148989 027214 1S§(§:|\5A?-|E/§ ll\_/:git;(sSZFlt;itsE’o;vselrw,j\x‘,giltcl;)ture automotive MCU Triple z4 cores
DM00449842 031241 SPC58 H Line - 32 bit Power Architecture automotive MCU Triple z4 cores

200 MHz, 10 MBytes Flash, HSM, ASIL-D
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Table 5. Document revision history

T S

02-Feb-2022 1 Initial release.
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IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics — All rights reserved
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