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Technical note

Self-test configuration for SPC584Cxx/SPC58ECx devices

Introduction

This document is a guideline about how to configure the STCU run self-test in SPC584Cx/SPC58ECx devices in both offline and
online mode. The self-test consists of logic and memory BISTs (L/MBIST). It is used to detect latent failures and is transparent
for the application. The reader should have a clear understanding of the usage of self-test. See Reference documents for

additional details.
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1 Overview

The SPC584Cx/SPC58ECx devices implement only the MBIST. It can detect latent faults in the volatile memory of
the device. SPC584Cx/SPC58ECx include 57 memory cuts. The reader can see the complete list in the chapter 7
(Device configuration) of the reference manual.
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2 Self-test configuration

Self-test can run either in online or offline mode. To reach the best trade-off in terms of consumption and
execution time, we recommend dividing the MBISTs in 12 splits. The MBISTs inside the same split run in parallel
mode.

Note: with the exception of the split 11, where the partition runs in sequential mode.
These 12 splits run in sequential mode.

The complete list of the MBISTs and its split are contained in the Microsoft Excel® workbook file attached to this
document, see “SPC58ECx_split.xIsx”.

Locate the paperclip symbol on the left side of the PDF window, and click it. Double-click on the Excel® file to
open it.

21 DFC list for offline configuration

MBISTs can run in offline mode up 180 Mhz as max frequency. The list of the DCF has to be configured in order

to start up the MBIST during the boot phase (offline mode), it is contained in the Microsoft Excel® workbook file
attached to this document, see “SPC58ECx_DCF_rev2”.

Locate the paperclip symbol on the left side of the PDF window, and click it. Double-click on the Excel® file to
open it.

MBISTs run in full run mode in order to reach the maximum diagnostic coverage.

They take around 45 ms.

2.2 Monitors during self-test

Two different phases impact the self-test execution (See reference manual RM0407, see Section A.1 Reference
documents).

1. Initialization (configuration loading)
The SSCM (offline mode) or the software (online mode) configures the BISTs by programming the STCUZ2.
2.  Self-test execution
The STCU executes self-test.
Two different watchdogs monitor these phases.
. Hard-coded watchdog monitors the “initialization” phase.

It is a hardware watchdog configured at Ox3FF. The user cannot modify it.
The clock of the hard-coded watchdog depends on the operating mode:
. IRC oscillator in offline mode
. STCU clock in online mode
. Watchdog timer (WDG) monitors the “self-test execution.”
It is a hardware watchdog configurable by the user (STCU_WDG register). The user can check the status of the
STCU WDG after the BIST execution in the STCU_ERR_STAT register (WDTO flag).
The clock of STCU WDG depends on the operating mode:
. It is configurable by the STCU_PLL (IRC or PLLO) in offline mode
. It is configurable by software in online mode

2.21 Hard-coded watchdog refresh during initialization
The Hard-coded watchdog timeout is Ox3FF clock cycles.
The SSCM or the software must periodically refresh the hard-coded watchdog by programming the STCU Key2.

To perform this operation, the user must interleave the list of DCF records (offline mode) or the writing accesses
to the STCU registers (online mode) with a write to the STCU Key2 register.

In the case of offline BIST, a single write of a DCFrecord takes around 17 clock cycles.
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Online mode configuration

Since the hard-coded watchdog expires after 1024 clock cycles, the user must refresh it every 60 DCF records.

Note: the watchdog expires after 1024 clock cycles. A single DCF write takes 17 clock cycle. The STCU accepts up to
60 DCF records before the hard-watchdog expires (1024/17=60).

In the case of online BIST, the refresh time (STCU key 2 writing) is application dependent.

2.3 Online mode configuration

In online mode, the split list remains the same with some limitations due to life cycle. All MBIST can run in online
mode only in ST production and Failure Analysis (FA). In the other life cycle, HSM MBIST and FLASH MBIST
are not accessible. Also in this case the maximum frequency is 180 Mhz, provided by the sys_clock. In that case
STCU registers can be configured with the "register value" column of the DCF list file.
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3 Summary

In SPC584Cxx/SPC58ECx devices, user can only run MBIST, both in offline and online mode with the same
setting:

. frequency setting

. MBIST Algo

. MBIST sequence (split list)
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Appendix A Other information

A1 Reference documents

Table 1. Reference documents

T

SPC58 C Line- 32 bit Power Architecture automotive MCU
Dual z4 cores 180 MHz, 4 MBytes Flash, HSM, ASIL-B Reference Manual
AN4551 026636 | SPC574K72xx self-test procedures

RMO0407 028117

A.2 Acronyms

Table 2. Acronyms

T R N

MBIST Memory built-in self-test
LBIST Logic built-in self-test
STCU2 Self-test control unit
HSM Hardware system module
LC Life cycle
DCF Device configuration format (DCF) records
UTest User test Flash block
FA Failure analysis
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Table 3. Document revision history

I T S

23-Aug-2019 1 Initial release.
04-Nov-2021 2 Add the root part number SPC584Cxx. Add a new file SPC58ECx_DCF.

07-Mar-2022 3 Adq a new file SPC58ECx_DCF and a new paragraph Section 2.2 Monitors
during self-test
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IMPORTANT NOTICE - 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 acknowledgment.

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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DCF list

						DCF setting				Register Name				Comment

						Register Value		Address

						D3FEA98B 		00080008		STCU_KEY1

						2C015674  		00080008		STCU_KEY2

						10000011		0008000C		STCU_CFG				Pointer set for Mbist0, Mbist full algo(PMOSEN bit set to '1'), PMOSEN and MBU can be played with to chose different algo and mbist coverage, WRP bit set to '0' to allow IPS access. Refer to STCU doc for more details.

						0202002D		00080010		STCU_PLL_CFG				PLL programmed for 180Mhz with input frequency as RC(16 Mhz), PLL output freq = (Input_freq*LDF)/(ODF*IDF), =  (Input_freq* 'h2D)/(02*02), Play with ODF factor(02) to reduce freq

						FFFFFFFE		00080014		Watchdog

						00000000		00080028		STCU_ERR_FM				Again programming '0' to any corresponding of this register can make device recoverable if fault is permanent.

						11800000		00080600		MBIST_CTRL0				Next pointer set to Mbist1, CSM bist set to '1' to indicate parallel running of MBIST0 and MBIST1

						12000000		00080604		MBIST_CTRL1				Next pointer set to Mbist2, CSM bist set to '0' to indicate serial running with MBIST2

						30800000		00080608		MBIST_CTRL2				Next pointer set to Mbist32, CSM bist set to '1' to indicate parallel running of MBIST2 and MBIST3

						13000000		00080680		MBIST_CTRL32				Next pointer set to Mbist3, CSM bist set to '0' to indicate serial running withf MBIST3 

						3A800000		0008060C		MBIST_CTRL3				Next pointer set to Mbist42, CSM bist set to '1' to indicate parallel running of MBIST3 and MBIST42

						14000000		000806A8		MBIST_CTRL42				Next pointer set to Mbist4, CSM bist set to '0' to indicate serial running withf MBIST42

						15800000		00080610		MBIST_CTRL4				Next pointer set to Mbist5, CSM bist set to '1' to indicate parallel running of MBIST4 and MBIST5

						24800000		00080614		MBIST_CTRL5				Next pointer set to Mbist20, CSM bist set to '1' to indicate parallel running of MBIST5 and MBIST20

						25800000		00080650		MBIST_CTRL20				Next pointer set to Mbist21, CSM bist set to '1' to indicate parallel running of MBIST8 and MBIST9

						16000000		00080654		MBIST_CTRL21				Next pointer set to Mbist6, CSM bist set to '0 to indicate serial running with MBIST21

						17800000		00080618		MBIST_CTRL6				Next pointer set to Mbist7, CSM bist set to '1' to indicate parallel running of MBIST6 and MBIST7

						18800000		0008061C		MBIST_CTRL7				Next pointer set to Mbist8, CSM bist set to '1' to indicate parallel running of MBIST7 and MBIST8

						19800000		00080620		MBIST_CTRL8				Next pointer set to Mbist9, CSM bist set to '1' to indicate parallel running of MBIST8 and MBIST9

						1B800000		00080624		MBIST_CTRL9				Next pointer set to Mbist11, CSM bist set to '1' to indicate parallel running of MBIST9 and MBIST11

						23800000		0008062C		MBIST_CTRL11				Next pointer set to Mbist19, CSM bist set to '1' to indicate parallel running of MBIST11 and MBIST19

						26800000		0008064C		MBIST_CTRL19				Next pointer set to Mbist22, CSM bist set to '1' to indicate parallel running of MBIST19 and MBIST22

						27800000		00080658		MBIST_CTRL22				Next pointer set to Mbist23, CSM bist set to '1' to indicate parallel running of MBIST22 and MBIST23

						28800000		0008065C		MBIST_CTRL23				Next pointer set to Mbist24, CSM bist set to '1' to indicate parallel running of MBIST23 and MBIST24

						29800000		00080660		MBIST_CTRL24				Next pointer set to Mbist25, CSM bist set to '1' to indicate parallel running of MBIST24 and MBIST25

						33800000		00080664		MBIST_CTRL25				Next pointer set to Mbist35, CSM bist set to '1' to indicate parallel running of MBIST25 and MBIST35

						34800000		0008068C		MBIST_CTRL35				Next pointer set to Mbist36, CSM bist set to '1' to indicate parallel running of MBIST35 and MBIST36

						3B800000		00080690		MBIST_CTRL36				Next pointer set to Mbist43, CSM bist set to '1' to indicate parallel running of MBIST36 and MBIST43

						1A000000		000806AC		MBIST_CTRL43				Next pointer set to Mbist10, CSM bist set to '0' to indicate serial running with MBIST10

						2A800000		00080628		MBIST_CTRL10				Next pointer set to Mbist26, CSM bist set to '1' to indicate parallel running of MBIST10 and MBIST26

						2B800000		00080668		MBIST_CTRL26				Next pointer set to Mbist27, CSM bist set to '1' to indicate parallel running of MBIST26 and MBIST27

						2C800000		0008066C		MBIST_CTRL27				Next pointer set to Mbist28, CSM bist set to '1' to indicate parallel running of MBIST27 and MBIST28

						2D800000		00080670		MBIST_CTRL28				Next pointer set to Mbist29, CSM bist set to '1' to indicate parallel running of MBIST28 and MBIST29

						2E800000		00080674		MBIST_CTRL29				Next pointer set to Mbist30, CSM bist set to '1' to indicate parallel running of MBIST29 and MBIST30

						38800000		00080678		MBIST_CTRL30				Next pointer set to Mbist40, CSM bist set to '1' to indicate parallel running of MBIST30 and MBIST40

						44800000		000806A0		MBIST_CTRL40				Next pointer set to Mbist52, CSM bist set to '1' to indicate parallel running of MBIST40 and MBIST52

						45800000		000806D0		MBIST_CTRL52				Next pointer set to Mbist53, CSM bist set to '1' to indicate parallel running of MBIST52 and MBIST53

						46800000		000806D4		MBIST_CTRL53				Next pointer set to Mbist54, CSM bist set to '1' to indicate parallel running of MBIST53 and MBIST54

						47800000		000806D8		MBIST_CTRL54				Next pointer set to Mbist55, CSM bist set to '1' to indicate parallel running of MBIST54 and MBIST55

						1C000000		000806DC		MBIST_CTRL55				Next pointer set to Mbist12, CSM bist set to '0' to indicate serial running with MBIST12

						1D000000		00080630		MBIST_CTRL12				Next pointer set to Mbist13, CSM bist set to '0' to indicate serial running with MBIST13

						21800000		00080634		MBIST_CTRL13				Next pointer set to Mbist17, CSM bist set to '1' to indicate parallel running of MBIST13 and MBIST17

						22800000		00080644		MBIST_CTRL17				Next pointer set to Mbist18, CSM bist set to '1' to indicate parallel running of MBIST17 and MBIST18

						1E000000		00080648		MBIST_CTRL18				Next pointer set to Mbist14, CSM bist set to '0' to indicate serial running with MBIST14

						1F800000		00080638		MBIST_CTRL14				Next pointer set to Mbist15, CSM bist set to '1' to indicate parallel running of MBIST1a and MBIST15

						20800000		0008063C		MBIST_CTRL15				Next pointer set to Mbist16, CSM bist set to '1' to indicate parallel running of MBIST15 and MBIST16

						31800000		00080640		MBIST_CTRL16				Next pointer set to Mbist33, CSM bist set to '1' to indicate parallel running of MBIST16 and MBIST33

						32800000		00080684		MBIST_CTRL33				Next pointer set to Mbist34, CSM bist set to '1' to indicate parallel running of MBIST33 and MBIST34

						3F800000		00080688		MBIST_CTRL34				Next pointer set to Mbist47, CSM bist set to '1' to indicate parallel running of MBIST34 and MBIST47

						3e800000		000806BC		MBIST_CTRL47				Next pointer set to Mbist46, CSM bist set to '1' to indicate parallel running of MBIST47 and MBIST46

						2F000000		000806B8		MBIST_CTRL46				Next pointer set to Mbist31, CSM bist set to '0' to indicate serial running with MBIST31

						35800000		0008067C		MBIST_CTRL31				Next pointer set to Mbist37, CSM bist set to '1' to indicate parallel running of MBIST31 and MBIST37

						36800000		00080694		MBIST_CTRL37				Next pointer set to Mbist38, CSM bist set to '1' to indicate parallel running of MBIST37 and MBIST38

						37800000		00080698		MBIST_CTRL38				Next pointer set to Mbist39, CSM bist set to '1' to indicate parallel running of MBIST38 and MBIST39

						39800000		0008069C		MBIST_CTRL39				Next pointer set to Mbist41, CSM bist set to '1' to indicate parallel running of MBIST39 and MBIST41

						48800000		000806A4		MBIST_CTRL41				Next pointer set to Mbist56, CSM bist set to '1' to indicate parallel running of MBIST41  and MBIST56

						3d000000		000806E0		MBIST_CTRL56				Next pointer set to Mbist45, CSM bist set to '0' to indicate serial running with MBIST45

						3c800000		000806B4		MBIST_CTRL45				Next pointer set to Mbist44, CSM bist set to '0' to indicate serial running with MBIST44

						43800000		000806B0		MBIST_CTRL44				Next pointer set to Mbist51, CSM bist set to '0' to indicate serial running with MBIST51

						41000000		000806CC		MBIST_CTRL51				Next pointer set to Mbist49, CSM bist set to '0' to indicate serial running with MBIST49

						42800000		000806C4		MBIST_CTRL49				Next pointer set to Mbist50, CSM bist set to '1' to indicate parallel running of MBIST49 and MBIST50

						40800000		000806C8		MBIST_CTRL50				Next pointer set to Mbist48, CSM bist set to '1' to indicate parallel  running of MBIST50 and MBIST48

						FF000000		000806C0		MBIST_CTRL48				Next pointer set to null pointer to indicate end of selftest

						00000201		00080000		STCU_RUN				Selftest triggered with MBIST run on PLL frequency
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xl_DCF_History

		CLINAME		DATETIME		DONEBY		IPADDRESS		APPVER		RANDOM		CHECKSUM

		ࡘ࡙ࠥࡗࡪࡸࡹࡷ࡮ࡨࡹࡪࡩ		࠶࠶࠴࠶࠾࠴࠷࠵࠶࠽ࠥࠥ࠾࠿࠺࠸ࡆࡒࠥ࠭ࡌࡒ࡙࠰࠶࠿࠵࠮		ࡘ࡙ࡡࡋࡷࡦࡳࡨࡪࡸࡨࡦࠥࡨࡺࡹࡺࡱ࡮		ࡈ࡙ࡓࡈ࡜ࡑ࠵࠼࠶࠺		࠻࠳࠵࠳࠵࠳࠵		5		࠺࠷࠸࠻

		ᡪᢃᡘᢁᡶᢈᢈ᡾᡻᡾᡺᡹		ᡆᡅᡄᡊᡄᡇᡅᡇᡆᠵᠵᡆᡇᡏᡇᡊᠵᠽᡜᡢᡩᡀᡇᡏᡅᠾ		ᡰᡨᡩᠵᡧ᡺ᢈᢉᢇ᡾ᡸᢉ᡺᡹ᡲᠵᡓᠵᡖᡞᡥᠵ᡽ᡶᢃ᡹ᢄᢋ᡺ᢇ		ᡘᡩᡣᡘᡬᡡᡖᡅᡍᡍ		ᡌᡃᡆᡃᡅᡃᡅ		21		ᡊᡍᡋᡋ






SPC58ECx

								Split		MBISTi		Split_seq		Instance name		Words		Bits		Memory Cell Names						PLL = 180Mhz		Full  MBIST Algo (PMOS =1, MBU = 0)

								1		0		1		rom_bar		2048		32		CMOSM40_ST_ROM_SVT_2048x32m16_D 

										1		2		rom_mpflash		2048		32		CMOSM40_ST_ROM_SVT_2048x32m16_D 

								2		2		1		ram_mpflash		2048		79		CMOSM40_ST_SPHD_LL_2048x79m8_brDWP

										32		2		hsm_pram_0		2048		40		CMOSM40_ST_SPHD_LL_2048x40m8_raDWRP

								3		3		1		ram_fec_rx_0_even		512		76		CMOSM40_ST_SPREG_LL_512x76m4_DW

										42		2		ram_fec_rx_0_odd		512		76		CMOSM40_ST_SPREG_LL_512x76m4_DW

								4		4		1		ram_zxc_dmem_0		8192		40		CMOSM40_ST_SPHD_LL_8192x40m16_rDSWP

										5		2		ram_zxc_dmem_1		8192		40		CMOSM40_ST_SPHD_LL_8192x40m16_rDSWP

										20		3		ram_zxa_dmem_0		8192		40		CMOSM40_ST_SPHD_LL_8192x40m16_rDSWP

										21		4		ram_zxa_dmem_1		8192		40		CMOSM40_ST_SPHD_LL_8192x40m16_rDSWP

								5		6		1		ram_zxc_icache_0 		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										7		2		ram_zxc_icache_1		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										8		3		ram_zxc_icache_2 		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										9		4		ram_zxc_icache_3		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										11		5		ram_dma_1		256		72		CMOSM40_ST_SPREG_LL_256x72m4_DSW

										19		6		ram_fec_tx_0_even		256		76		CMOSM40_ST_SPREG_LL_256x76m4_DW

										22		7		ram_zxa_icache_0 		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										23		8		ram_zxa_icache_1		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										24		9		ram_zxa_icache_2 		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										25		10		ram_zxa_icache_3		256		72		CMOSM40_ST_SPREG_LL_256x72m4_bDSW

										35		11		ram_hsm_icache_0		256		72		CMOSM40_ST_SPREG_LL_256x72m4_DW

										36		12		ram_hsm_icache_1		256		72		CMOSM40_ST_SPREG_LL_256x72m4_DW

										43		13		ram_fec_tx_0_odd		256		76		CMOSM40_ST_SPREG_LL_256x76m4_DW

								6		10		1		ram_zxc_itag		128		65		CMOSM40_ST_SPREG_LL_128x65m4_bDSW

										26		2		ram_zxa_itag		128		65		CMOSM40_ST_SPREG_LL_128x65m4_bDSW

										27		3		ram_zxa_dcache_0		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										28		4		ram_zxa_dcache_1		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										29		5		ram_zxa_dcache_2		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										30		6		ram_zxa_dcache_3		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										40		7		ram_flexray_dram_0		128		26		CMOSM40_ST_SPREG_LL_128x26m4_bDW

										52		8		ram_zxc_dcache_0		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										53		9		ram_zxc_dcache_1		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										54		10		ram_zxc_dcache_2		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

										55		11		ram_zxc_dcache_3		128		80		CMOSM40_ST_SPREG_LL_128x80m4_bDSW

								7		12		1		ram_sram_2_0_0		1024		72		CMOSM40_ST_SPHD_LL_1024x72m8_raDSWRP

								8		13		1		ram_sram_2_0_1		3072		72		CMOSM40_ST_SPHD_LL_3072x72m8_raDSWPR

										17		2		ram_can_0		3968		39		CMOSM40_ST_SPHD_LL_3968x39m8_rDWP

										18		3		ram_can_1		3968		39		CMOSM40_ST_SPHD_LL_3968x39m8_rDWP

								9		14		1		ram_sram_2_1		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWPR

										15		2		ram_sram_2_2		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWPR

										16		3		ram_sram_2_3		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWPR

										33		4		hsm_pram_1_0		4096		40		CMOSM40_ST_SPHD_LL_4096x40m8_rDWP

										34		5		hsm_pram_1_1		4096		40		CMOSM40_ST_SPHD_LL_4096x40m8_rDWP

										47		6		ram_sram_2_4		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWRP

										46		7		ram_sram_2_5		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWRP

								10		31		1		ram_zxa_dtag		64		71		CMOSM40_ST_SPREG_LL_64x71m4_bDSW

										37		2		ram_hsm_itag_0		64		34		CMOSM40_ST_SPREG_LL_64x34m4_DW

										38		3		ram_hsm_itag_1		64		34		CMOSM40_ST_SPREG_LL_64x34m4_DW

										39		4		ram_hsm_c3		64		62		CMOSM40_ST_SPREG_LL_64x62m4_DW

										41		5		ram_flexray_lram_0		96		126		CMOSM40_ST_SPREG_LL_96x126m4_bDW

										56		6		ram_zxc_dtag		64		71		CMOSM40_ST_SPREG_LL_64x71m4_bDSW

								11		45		1		ram_sram_2_6		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWRP

										44		2		ram_sram_2_7		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_raDSWRP

										51		3		ram_sram_3_0		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_rDSWP

								12		49		1		ram_sram_3_1		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_rDSWP

										50		2		ram_sram_3_2		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_rDSWP

										48		3		ram_sram_3_3		4096		72		CMOSM40_ST_SPHD_LL_4096x72m8_rDSWP
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