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Session Introduction

- Built-In Self-Testing (BIST) is a mechanism provided on Freescale
MPC57XX devices to detect the accumulation of latent faults, a
requirement of the 15026262 standard

- This session demonstrates how to configure the BIST tests on
MPC5777M using the Self-Test Control Unit

- The safety coverage aspects of the BIST tests will be briefly
explained

- This session will work though examples of BIST execution during
runtime (on-line) and boot (off-line)

- The examples will detail how to configure Memory BIST (MBIST)
and digital Logic BIST (LBIST)
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Agenda NN B

- MPC5777M Overview and Architecture
- BIST Overview

- BIST and Functional Safety

- STCU2Z2 Description

- Lab Examples and Tools Introduction

- Walk-Through of Examples

- Summary
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MPC5777M Overview

Key Functional Characteristics

« Two independent 300 MHz Power
Architecture z7 computational cores

- Single 300 MHz Power Architecture z7
core in delayed lockstep for ASIL-D
safety

Single I/O 200 MHz Power Architecture
z4 core

- Hardware Security Module (HSM)
- Dual PLL with freq modulation

eDMA controller — 128 channels

8M Flash with ECC

596k total SRAM with ECC

- 404k of system RAM (incls. 64k standby)

- 192k of tightly coupled data RAM

10 2A Converters 16-bit

12 SAR converters 12-bit

Ethernet (MII/RMII)

DSPI — 8 channels (3 supporting uSec
ch.)

LINFlex - 6 channels (3 supporting pSec
ch.)

MCAN / TTCAN — 4x modules/1x
module

2 x PSI5 Controllers

GTM 104- Generic Timer Module
External Bus Interface (EBI)

2 x FlexRay controllers

Built In Self Test capability

L
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Overview of Built-In Self-Test

- The term Built-In Self-Test (BIST) is
| used to describe the on-chip hardware
mechanisms that can be used to

iioz

il B

| detect latent faults within the MCU

- The BIST allows the MCU to conduct
| periodic self-tests to identify faults.

= - The results of these self-tests can then
| be used by the MCU to handle the

e faults and ensure that the device

| remains in a safe state

= . On MPC5777M the BIST provides the
| ability to meet the latent fault detection
| requirements defined by the 1SO26262
= ASIL-D functional safety standard
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MBIST and LBIST Overview

- Two different types of BIST are implemented on the MPC5777M:

Memory Built-In Self-Test (MBIST) for memory and Logic Built-In
Self-Test (LBIST) for digital logic. MBIST is implemented for each
of the RAM and peripheral memories on the MPC5777M.

- For MBIST testing purposes each of the memories is segmented

Into individual MBIST partitions. Each memory is broken down into
multiple partitions providing flexibility to test selected address
ranges only.

- LBIST tests operate on the digital logic of the device and use scan

test techniques to provide high coverage defect detection. The logic
Is divided up into multiple partitions, with each partition containing
multiple user recognizable logic modules (CPU, XBAR, MCAN etc).

L
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LBIST & MBIST for functional safety

- LBIST and MBIST are safety mechanisms to detect permanent die faults during start-up (at
time 0) or within the Latent-FTTI (at shutdown for example).

- The failure rate of permanent die faults is very low
- Much less than 10 FIT for the MCU according to IEC TR 62380
- Whereas transient faults are much greater than 1000 FIT for the MCU.

- The majority of MCU safety mechanisms are to address transient faults during
application runtime — e2eECC, Lock-Step

- The LBIST and MBIST tests on MPC5777M do not distinguish between Safe Faults, Single-
Point Faults or Latent Faults, they focus on finding faults in the digital logic or SRAM logic, no
matter what their categorization.

- From I1SO 26262 FMEDA perspective, the LBIST is used to detect Latent Faults.

- LBIST contributes to the Latent Fault Metric calculated in the FMEDA and is required by ISO
26262 to be >90% for the MCU to achieve ASIL D in the context of the safety system.

L
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Application Context for LBIST & MBIST

- Expected that each product will have 2 standard configurations for LBIST & MBIST
- Start-up — test as much as possible within the start-up time constraints — OFF-LINE
- Shutdown / diagnhostic — maximize test coverage, no time constraints — ON-LINE

- Start-up
- During start-up the execution time is critical.

- ldeally LBIST & MBIST execution time needs to be in the range of 10 ms — 30 ms
dependent on application

- In order to achieve the time of 10 — 30 ms, power and test coverage are tailored
= More power consumed, test time is shorter
= More test coverage, test time is longer

- Power budget is part of MCU spec, so application independent and can be optimized by
Freescale through standard LBIST & MBIST configuration

- Test coverage is dependent on ASIL, ranging from 60 — 90%

L
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ISO 26262 — Latent Fault Metric (LFM)

- The requirements from ISO 26262-5 for Latent Fault Metric are as shown in the table

below

- Freescale use this as guideline for LBIST / MBIST target fault coverage

- The FMEDA uses the LBIST and MBIST as Latent Fault Safety Mechanisms in order to

guantify if the ISO 26262 target metrics are met for the MCU

Table 5 — Possible source for the derivation of the target “latent-fault metric” value

ASILB

ASILC

ASILD

Latent-fault metric

260 %

280 %

=90 %

| Failure mode of an HW element I

e e

Failure modes ofa non
safety-related HW
element

Safe
fault

LBIST & MBIST Latent Fault Coverage

L £
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Failure modes of a safety-
related HW element

Detected
multiple-
pointfault

9 #FTF20

Perceived
multiple-
point fault

15

Latentmultiple-
pointfault

Residual fault
I single-point
fault

ISO 26262:2011 5 Annex B figure B.1
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LBIST Standard Configurations for MPC57XX Products

. Start-up

- ASIL C & D: If time permits, 90% stuck-at coverage, otherwise reduce test to
most critical partitions only as defined by safety concept & module classification
(maintain 90% stuck-at coverage on partitions tested)

- ASIL B: 60% stuck-at coverage

- Shutdown / diagnostic
- ASIL C & D: 90% stuck-at coverage & 60% transition-delay coverage
- ASIL B: 60% stuck-at coverage

- Note: Not all ASIL B products require LBIST & MBIST

L
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MBIST Standard Configurations for MPC57XX Products

- Three types of MBIST March Mode bit setting
tests are available, with different R N ° :
coverage and execution time

Diagnostic Coverage of MBIST mode

RunBIST Reduced Auto Test
AUtO TeSt (18N) MBU? Mode RunBIST Mode
Fault Model (full test Mode 18N algo

STCU_CFG.PMOSEN 1 0 X

- Red u Ced RunBIST Stuck at faults high high high
Stuck open faults high high Low
Transition faults high high high
- Fu ” R u n B I ST Write destructive faults high high Low
Read destructive fault high high high
Deceptive read destructive fault high high Low
Read deceptive coupling fault high high Low
Deceptive read disturb faults triggered by several read high high Low
° Start- u p Data retention fault high high Low
. . Coupling faults high high Low
- " Realistic linked coupling faults high high Low
AS I L C & D ) If tl me perm Its’ Weak pull-up PMOS transistor of bitcell high Low Low
1 SNPSF (static) high high Partial

Fu” Ru n B I ST’ OtherWISe AUtO PNPSF (passive) & ANPSF (active) partially covered Partial Partial (*) Partial (**)
Address Decoder faults MBU high high high
TeSt (l 8 N) Address decoder Activation MBU high high high
Address decoder Deactivation MBU high Low Low
- AS I L B AUtO TeSt (18 N) Slow Sense amplifier faults MBU high high high
Slow Write drivers faults MBU high high high
Slow precharge circuit faults MBU high high high
Bit line imbalance faults MBU high high high
. . Coupling Faults between Global bitlines with local bitlines high high Low
o Sh utd own / d | ag nostic CSN and Mask pins test high high Low
IO coupling faults high high Low

- ASIL C & D: Full RunBIST
- ASIL B: Auto Test (18N)

L £
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MPC57XX Start-up/Off-Line BIST implementation

= & - Off-line, or start-up BISTS are configured to
BA\Y F @ execute every time the MCU boots or

I ENGINE

w3l B performs a destructive reset.
STOP Vi o ) ; .
2 - This procedure is performed while the MCU

IS powered and held in reset.

- The configuration at start up is accomplished
by user programmable Device Configuration
Format (DCF) Records that are stored in the
one-time programmable Flash UTEST
memory

- If programmed to do so, the DCF records
automatically configure the self test
parameters and the test is executed

L 4
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On-Line (Shut-down/Diagnostic) BIST Overview

- In addition to being able to run at start-up under control of the
STCUZ2, the MCU allows software to write to the STCUZ2 during
runtime to configure and trigger the execution of MBIST or LBIST.
This is known as online testing

- Online testing is mainly intended for a full BIST of the MCU,
typically performed prior to shutdown of the ECU, when execution
time is not as critical. The online mode can also be used for failure
diagnostics and quality control within a manufacturing environment

L
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Example Configurations for MPC5777M

Self Test | Applicati | Clock STCU2 Allocated LBIST coverage | MBIST Algo,
Level on Mode Config. Time

Ultra-Short  KEY ON PLLO Loaded from 7.5ms 80% of 3 partitions Autotest
(STARTUP) 50MHz Flash by SSCM (1.2ms LB, 6.3ms MB) (Ims/partition) (4 ms)
Short KEY ON PLLO Loaded from 15ms 90% of 3partition s Autotest
(STARTUP) 50MHz Flash by SSCM (8.7ms LB, 6.3ms MB) (6ms/partition) (4 ms)
Medium KEY OFF PLL1 IOP using 48ms 90% of all partitions Full w/o PMOS
(SHUTDOW  Full Freq IPS I/F (29ms LB, 19ms MB) (6ms/partition) open
N)
Diagnostic Board-level PLLO IOP using 680ms 94% of all partitions Full set
Diagnostics Full Freq IPS I/F (660ms LB, 20ms MB)
or
NEXUS JTAG
I/F
Ultra-Short Short Medium Diagnostic

", e
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Self Test Control Unit summary

- The STCUZ2 is a programmable
hardware module that controls the self-
test sequence applied both during the
offline and/or online conditions. It is -
able to manage by hardware the <> WOGFSM
device’s LBIST and MBIST blocks SSCM —pg—>

- Off-line: The STCUZ2 uses the System SN
Status and Configuration Module [acucn B nterupt
(SSCM) module which has a Device s <<
Configuration Format (DCF) bus to load . [%'“:'%‘ Pu
the Self-test parameters from flash : |

memory during the Off-Line Self-Test

phase. This interface is able only to [ Tweer ;; st

3 LBIST

MC
Reset

3

write the configuration parameters and | Clock qerece
start the Self-Test execution once after
the STCU2Z2 global reset has been
applied

- On-line: The STCU2 register access by
software is granted by a bus interface
with the purpose to check the results of
the Off-Line Self-Test but also to
load/check the execution of the On-Line
Self-Test

FCCU

L £

L 4
: < freescale i External Use 17 #FTFZO 15



BIST

configuration flow

SSCM

System Status
and
configuration
Module

Read DCF
Records

Configure
STCUZ2 as
DCF client

Flash

TEST flash ]

UTEST flash

“Normal” flash

L
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STCUZ2: Self Test Configuration Unit

SSCM: System Status and Configuration Module

Configure
LBIST

STCU2
Self Test

Configuration
Unit

Configuration
Requirements

controllers

Configure
MBIST
controllers

CPU

18 #FTF2015

LBIST_controller[0:n]

Configuration
Requirements

MBIST_controllers[0:m]

Configuration
Requirements

Legend

Configuration flow
D Configuration requirement
Off- line path

On-line path
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execution and results

FCCU:Fault Collection and Control Unit
MEMU:Memory Error Management Unit

LBIST
LBIST_controller[0:n]
CPU STCU2 results
MBIST
results
I
MBIST_controllers[0:m]
MEMU FCCU
Memory Error and Fault Collection and
Management Unit Control Unit
1 1
' Uncorrectable fault Legend
MBIST / LBIST execution
Error RESET P/

Correctable fault Pin MBIST / LBIST results

L
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Lab Exercises

= e ' .+ The provided project contains 2 off-
- — v wewe,.lIne and 2 online BIST
| configurations

- We will step through the operation
of one online BIST, then work
through a lab question to create a
new On-line BIST configuration

- The project uses the Green Hills
software MULTI IDE to compile and
e assemble the code, and the
= | Lauterbach TRACE 32 debugger to
i = run and step through the code

L
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Project Structure

, DOCS

. MPCSTTTM_GHS SC_BIST .
[T wommisoerecom - Batch file launches custom
— coniame2 Lauterbach TRACE scripts

|& custern_windows.crm

& DCF.cmm - MPC577/M_GHS_SC_BIST

|& jpeSTTxm (BIST).crmm

] MPCSTTTM_SC_debug.cmm contains the Green Hills
ebug_start.ba -
- MPCSTTTM_SC_debug_start.bat | MULTI prOJeCt
AR MPCSTTTM Sefautt g - MULTI Projact Msmager =B X
T - MPC5777/M_LTB_DCF_REC
cBLba PRNORBNE , ORDS contains the flash
Co— e 3 programming Sscripts to
5 S BETWPCSTTM deladi g Too Progct <pupeSTTTaedZ5 G sbiect drobis sourmelie= —se facalpach < . A
s s R configure offline BIST
- Docs contains the reference
manual, Safety manual, and
BIST pertinent documents we
will access during the demo

L £
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SrC_cor

cored_H
core?_H
cored_H
core?_H
core?_H
coreZ_H
cored_|
cored |

A MPC5777M _default.gpj - MULTI Project Manager

File Edit View Build Connect Debug Tools Windows Help

EZE ks BRo 0| R 5%

[*

MPC57

L

Find: - -
Mame Type [ ptions (=1
B » MPCEF_GHS_SC_BISTWMPCET Y F_default.ap) | Top Project -cpu=ppcay 7 fmz425 -G -object_dir=objz :zourceDir=. --ee farcallpatch

M src_core?wcore?_lib.gpj Library Orore
(B zre_coresmeou_initscore? FLASH gpj Program -object_dir=objzlcore -cpu=ppch? Fmzd 25 -dwarf? -e _start_core2 -ar
0 togtresources. gpj Target Resources

‘| m

Done
Build sucecessful (Wed Jun 17 14:29:00 2Z015)

Building C:%GHI PROJECTS\MPCS??7M\MPCS??7M BIST FTF\MPCS77?7M GHZ SC BISTWMPCSVYYH default.gp:

1 | U}

| »

Status | Info_| Command | | Cut selected items

| Power Architecture
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Self-test sequence in the demonstration project

POR or
DEST

RESET

L £
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! Start-up BIST Executes
I according to DCF

1
1
'I' records in the :
I UTEST Area _:
o o o o o o o e
v

Device exits Reset and
starts executing
Application

v

Sequence at start of
application inspects
start up BIST results

!

On-Line BIST
configuration

v

Application executes
On-line BIST
sequence

Y

Global functional
RESET at the end of
the Online test

External Use

25

R e |

[ FLASH |
[ DCF |

[ NONE |
[ QUIT |

FLASH option loads in the
Application code that boots the
device and configures the On-line
BIST

DCF Option loads the DCF records
for offline BIST into the UTEST
Flash

We are going to execute only the
On-Line sequence initially, and
study the results. Then we shall
bring in the Off-line test

#FTF2015
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-Line BIST “Key Off Example” step through

- This is an example configuration
for a Key-off or MCU shutdown
BIST. This BIST routine is
intended to be run at the end of
the application prior to shutting
down the ECU. In this
configuration all LBIST and
MBIST partitions are tested as it is
anticipated that there will be
sufficient time to accommodate
this at application Key-off

| | I - This mode change stops all cores
. .ﬁ“.ﬂ*.‘.'h“,‘.‘.'.*n‘ﬁm. 1 other than core 2 (which is the
o ; boot core on MPC5777M),
/ ]

configures the systems clock
dividers and configures the PLL to
support the BIST execution. The
MBIST is configured to run at
: 200MHz and the LBIST is

o WEET ' g ————— configured to execute at 50MHz.
T 2evi These are the maximum

Voo _Mesn___Mn Mo SiDw Count ek | oy OIS . frequencies allowable.

D Brsi Wi [48.16ms |88 157375m M3 16m M8 96m
In this test all LBIST partitions are
tested with 90% coverage. All
MBIST partitions are tested with
the full MBIST algorithm but
without the PMOSEN test which
provides additional coverage of
decoders.

L
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On-Line BIST Step Through Sequence

- The code is broken down into sections A through G
A : Self test Completion check
B: Device Init
C: BIST Mode change

- D: STCUZ2 Unlock
E: MBIST CONFIGURATION
F: MBIST ERROR configuration
G: LBIST Configuration

- H: LBIST Error handling

- |: Final config and Watchdog setting

- J: Start test

L
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Section A — Checking for Results of Previous Tests

. 17 \
= | 555555 | 55555555 FEESES\NESER55E5 W 55y | 5% | $E5E55
= | $5___\$5| $$__ | $5  “\$% 55 $| $$5\| $5 | $5__| $%
= 55 | 5% | $3 | 5% 5| $555% 55 | 5% 55
= \SSSES5\ | $E555 | S5 | $% $| $5.55 $§ | $555555%
= |7 %] 58] 5% | $% | 5% 5| §5 \5555 | 55 | 5%
= $5 $5| % \$5 | $% $| $5 \§5S§ | $5 | $%
= "FE5555  WEEERREEE O W55 35 W55 55 5%
SELF - TEST COMPLETION CHECK
68 |while(i ) {
/* This area is simply a _hold point to prevent the code running on to the

Onlire sequence without stopping in the debugger
This hold point would be removed in application usage
The user code at this point should inspect the MEMU System RAM table*/

75./SIUL2 G@DO[0] .B.PDO = ~STUL2.GPDO[0] .B.PDO;

76 |1

/* TO CONTINUE WITH THE ONLINE BIST TESTING PLEASE SET THE PROGRAM COUNTER OUTSIDE THE WHILE LOOP

/= SET PC at line below =
if(MC_RGM.FES.B.F_ST_DONE == 1){ /=

79
/* OFFLINE RESULTS CHECK --- OFFLINE RESULTS CHECK --- OFFLINE RESULTS CHECK ---OFFLINE RESULTS CHECK --- */
/*DETECT IF OFFLINE LOGIC BIST HAS COMPLETED by reading LBIST END FLAG Register (LEE) =/

84 |[if (STCUZ.LBE.R !=0)
85
/=At Teast one off Tine logic BIST parti

88 [0ffline_LBIST_Result = 5TCU2.LEBS.R;
89 1

92 |1

95 |0ffline_MBIST_Result_low = STCU2.MBSL.R;

tion has completed self test

/“Store results from LEIST STATUS REGISTER (LBS) register

96 |0ff1ine_MBIST_Result_KEYOFF = STCUZ.MBSM.R;
97 |0ff1ine_MBIST_Result_high = STCUZ.MBSH.R;

98 1

103 [if (STCU2.LBESW.R 1=0)
104 |{

/“Store results from LESSW register for
107 [OnTine_LEIST_Result = STCUZ.LBESSW.R;
108 |1

1=0)

for later analysis

/“At Teast one off Tine MEMORY BIST partition has completed
/“Store results from Offline MBIST status registers (MBSx) registers

110 |if (STCUZ.MBELSW.R!=0 || STCUZ.MBEMSW.R!=0 || STCUZ.MBEHSW.R!=0)

111

114 |OnTine_MBIST_Result_low = STCUZ2.MBSLSW.R;
115 [OnTine_MBIST_Result_KEYOFF = STCUZ.MESMSW.R;

116 [OnTine_MBIST_Result_high = STCUZ.MBSHSW.

118 |}

L £
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Detect if Self test has completed in Functional Reset Status register

/*DETECT IF OFFLINE MEMORY BIST HAS COMPLETED - Read Offline MBIST End Flags (MBEx) registers®/
91 |if ((STCUZ.MBEL.R || STCUZ.MBEM.R || STCUZ.MBEH.R)

zelf test =/

for later analysis=*/

= Read On-Line LEIST END Flag register (LEESW)to determine if we have completed On-Tline LBIST =/

/=At least one On line logic BIST partition has completed self test=/
1 i later analysis®/

/* Read On-Line MBIST END Flag registers (MBExSW) to determine if we have completed On-Tine MBIST */

/“At Teast one On Tine Memory BIST partition has completed self test®/
/*Store results from LESSW register for later analysis®/

#FTF2015

* ONLINE RESULTS CHECK --- ONLINE RESULTS CHECK --- ONLINE RESULTS CHECK ---ONLINE RESULTS CHECK --- */

- Sequence is intended

to hold the program

- STCUZ registers are

tested to check for
completion of any BIST
tests and the results
are stored for later
analysis

- Set the program

counter to line 79
(using the “out of loop”
button” to move the
program out of the
while hold loop.
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Section B and Section C

L

Z “freescale

External Use
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- Section B is the standard

MPC5777M device initialization
sequence — All clocks configured,
PLL’s enabled, Progressive clock
switching configured, Peripherals
and other cores configured

- Section C reconfigures the

MPC5777M to the highest
frequency for Online
BIST(200MHZz)

- Section C also disables the

auxiliary clocks and disables the
peripherals



A 4
4\

Section D Unlock Sequence

- There are three different watchdogs that
should not be confused!!!!

S o - 1) Initialization watchdog — Hardcoded time-
177 [STCU2 SRR = On73oFoneEs out that detects faults in the initialization

R R R = e phase preventing the self-test running or
b_eding bypassed. Nothing required from user
side

- 2) Execution of BIST tests- If the tests do
not complete within user defined time the
watchdog will time out and Reset the device
if configured to do so

/+ write key 2 to service the watchdog */ - 3) Register write access timeout — Access to
219 |STCU2.SKC.R = OXBACOGDEL; the STCU2 registers during the configuration
phase is unlocked via a set of keys to
prevent unintentional access. After a
predetermined amount of cycles the access
rights will time out unless the second part of
the key is written

- The STCU2_SKC register implements the
security key code mechanism needed to
begin the write sequence to the other
STCU2Z registers.

- Depending on the off/on-line test step, the
two keys will be different. Byte write
operation is not allowed since the full key
has to be recognized as one unit.

L £

L 4
: < freescale i External Use 30 #FTFZO 15
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Section E Configuring MBIST partitions

- CSM determines whether the
partitions are tested concurrently
or sequentially

- PTR defines the logical pointer to
the next LBIST or MBIST partition

. Oh to (LBIST-1) = LBIST
. 10h to (MBIST-1) = MBIST

- 7Fh = pointer to Nil — CSM must
The STCU2_MB_CTRL register defines the control setting of MBIST controller, . . .
The R/W fields in this register are readable at any time. You can write 1o these fields be Set to Seq u e ntl al I n th IS

when either of the following conditions is true:

« Off-line Self-Test phase is active iInstance

* On-line Self-Test phase is active and STCU2_CFG|WRP| =0

Thl.’ul-fwlUf.lhi\'l\.‘gi\l’cl is ; I'unuiunnlr"NM('l"l', ° TO reduce Current Consumptlon
our example runs two sequential
blocks of concurrent partitions

N

» -
CEE T
RERE R LR .

AEEERER RS
QU0 Qoogax

STCUZ,.SKC. R « OxBACOGDHL;

e Q

|
Al casm PTA [ 0

- " 1" “w " Ecl » 24 » L . » "

|
|
0

Rasad L

* Notes
* The reset value s chip-specific, see the chapler thal describes how modules are configured and connecied x = Undefined

e Please open MBIST_Partitions.xIsx in
- the docs folder!

L 4
: < freesca,e i External Use 31 #FTF2015
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Section F MBIST Fault Mapping Configuration

5 The MBUEML/M/H

333333

11 registers allow the user to
= a particular MBIST partition
IS recoverable or

307 |STCUZ.MBUFML.R = Ox0; /* Configure all faults as recoverable i
308 |STCUZ.MBUFMM. R = Ox0: /* Configure all faults asz recoverable in
309 [STCUZ.MEUFMH.R = Ox0; /* Configure all faults a

oo o
+
=

W

TTD

unrecoverable.
S E LR - This consequently
ggégg determines whether the
HHHHHHHHHHHHHEBHE STCU2 recoverable or

i STCU2 unrecoverable flag

Notes:
» The reset value is chip-specific; see the chapter that describes how modules are conligured and connected.x = Undefined

s IS set in the Fault control
STCU2_MBUFML field descriptions and Conflg u ratlon U n It

Field Description

R (FCCU)

0 Recoverable Fault mapping
1 Unrecoverable Fault mapping

MARIQT 1 b Ml ot 12

L £

L 4
: < freesca,e i External Use 32 #FTF2015
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Section G Configuring Online LBIST Partitions

On-Tine LBIST partition configuration

/= Configure Online LBIST part'it'ion coverage
/ Conf'lgure LBIST for 90% coverage using KEYOFF #define
0OR

/ Con'F'lgure LBIST for 94% coverage using DIAGNOSTIC #define

/* LBISTO H5M Config =/
#ifdef KEYOFF

STCU2.LB[0].LE_CTRL.R = Ox01035507; /= LBIST CTRLO Run concurrently, next in sequence is LBIST 1 *;
STCU2.LEB[0].LE_PCS5.R = 0x00000580; /= LBIST 0 pattern count =/

STCU2.LB[0].LBE_MISRELSW.R = OxCGOOBB37; /= LBIST MISREL Expected Low =/

STCU2.LE[0].LE_MISREHSW.R = Ox9CC36E3F; /* LBIST MISREH Expected High =/

#endif

#ifdef DIAGNOSTIC

STCUZ.LB[0].LE_CTRL.R = Ox01035507; {#* LBIST CTRLO Run concurrently, next in sequence is LBIST 1 =/
STCU2.LB[0].LE_PCS5.R = 0Ox00003380; /= LBIST 0O pattern count =/

STCU2.LE 0].LE_MISRELSW.R = OxE29FCE36; {*= LBIST MISREL Expected Low */

STCU2.LB[0].LE_MISREHSW.R = Ox50EA7D46; /* LBIST MISREH Expected High =/

#endif

Address: Oh base + 100h offsat + (64(! i), whore =0d %o 8d

L] L 3 ”n “ s
"
CSM S SHS
» £
Reset  x* x x = - ,(.
M e 7 " 3 | M 23 e n
SCEN_OFF SCEN_ON CWS
w
Reset  x* x x x* x x
* Nales:
* The reset value is chip-spoalfic; see the chapter that describes how modues are config xwl
al resel.

L 4
< freesca,e i External Use 33 #FTFZOlS

- LB_CTRL register is similar
to the MBIST_CTRL
register as it configures
concurrent /sequential
partition mode, and sets
the next partition to be
tested.

LB CTRL also contains
fields for LBIST shift speed,
SCAN ENABLE OFF delay,
SCAN ENABLE ON delay,
Past Flush test, Capture
window size and PPGEN.

The values for the

LB _CTRL fields are
provided my Freescale, in
the Excel table
accompanying this
exercise.
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Section G Configuring Online LBIST partitions cont’d

KEYON (OFFLINE] Mode

ULTRA-SHMORT

KEYOW |OFFLINE) Mode

FEYOFF (ONLEEE) Mode

4 3e10013
Settigns = FEFFFFFE FEFFFFFT FFFFFFFF
FTTITE | 0T QML (0033 IFF
_— -
pertnon 1 BN |4 50 05% 015N T
8 & 0 s N
SON SPEED | OW SPEED [T TUNC_SPeeD
07 : 270 23 2
! DREESOT (, 07 09938507 QLT
L0000 ! R0 03320520 00223380
SFFFEFFF | FEFEFFFF FFFEEFEF
L04050L0 SDCAZE0S
DEE3AGA! 4563713 AP
STOLLS MSRELSY Y AR 1 SO F2FCEM
S04 (8 MsREoY. | 1 SEATDE
#ifdef KEYOFF
337 |5TCU2.LBL0].LE_CTRL.R = Ox01035507; /#* LBIST CTRLO Run concurrently, next in seguence is LBIST 1 =
338 |STCUZ.LB[O].LBE_PCS5.R = Ox00000580; /= LBIST 0O pattern count */
339 |5TCU2.LB[0] . LE_MISRELSW.R = OxCGD0OBE37; = LBIST MISREL Expected Low =/
340 STC52%LE:0:.LB_MISREHSN.R = 0Ox8CC36E3F; /%= LBIST MISREH Expected High =/
#endi

#ifdef DIAGNOSTIC

STCUZ.LBLO].
STCUZ.LBLO].
STCUZ.LB[0].
STCUZ.LBLO].
#endif

L £

LE_CTRL.R = Ox01035507;
LE_PC5.R = Ox00003380;
LB_MISRELSW.R = OxE29FCE36;
LE_MISREHSW.R = OxS0EATD46;

Z “freescale’

External Use 34

/= LBIST CTRLO Run concurrently,
/= LBIST 0 pattern count */
/= LBIST MISREL Expected Low */
*= LBIST MISREH Expected High *

next in sequence is LBIST 1 =

#FTF2015

The Excel document contains the
pertinent settings for each of the
LBIST partitions for Offline and Online
mode

PCS register = Pattern counter stop

MISRELSW and MISREHSW
registers are populated with the
expected MISR values that will be
returned by the LBIST unit.

MISR — In BIST it is not possible to
store all the circuit outputs, but the
circuit output can be compressed to
form a signature that can later be
compared to the known “golden”
signature. The Multiple — Input
Signature Register is a type of Linear
feedback Signature register. Each
state of the MISR relies on the
previous states rather than just the
current state, so the MISR will always
generate the same correct output
sequence from the same input
sequence

The expected MISR signatures are
provided by Freescale

All 10 partitions are configured.
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Section H LBIST fault handling and Global Reset

WEEEEEEY, ERSSEN
% 5% 55 |

BEY % |bb |

WEEEEEE |>>>>>>55

55 |

55 |

55 | 5%\
\355553

55
55
55
55
SS

5% 55

55| %% |

55 5% / 53 | 5555 5% 55| 5% |

| 55 | §%5 | 5% |3% 33\8% 55555555 |
| 5| 5% | 8% [3% 3355 55 5% |
| iE 55 £ % |\E55% 55| %% |
""" WE 55 | 55 |

| SSSSSSH FEEEEE ISS |

Cunf1gure LBIST STCU2 Fau1t hand11ng

Cnnf1gure LBIST recoverab]e unrecnverah]e fau]t hand11ng =y

SFCUZ LEUFM.R = Ox0;

Configure all faults as recoverable in this example */

= Configure LBIST error recoverable/ unrecuuerab1e fault handling =/

STCU2.ERR_FM.R = 0x0;

* Configure all faults as recbverab]e in this example */

/= «Configure LBIST RESET management reg1ster =F
/* Set Global function Reset to occur at end of LBIST 9 =/

STCUZ.LERMSW.R = 0x200;

Ba T | = i)
L Aeserved
w Aeserved
272 = = x* x x x | s w " u = x = x
a w 20 = k] 4 = = a7 E £ = n
] Fesersed —
E|E|(E|28|2)2 |8 |8 g E
" - i|3|3|3|2|2|3(3
Foset x x x B K B w " w* w x = = B
B o 1 z a 3 L] T £ w 1 m L3 1= H 1=
o
w
losel  x x x L K K b u b K
B e W = - = m 24 = - 1]
L]

“freescale’

External Use | 35

LOCKEUFM Y =

H| CRACEUFM (4 ™
| EMGEUFM (8 ™
B PUFR

H| WDTOUFM (B =

=
=,

#FTF2015

- The LBUFM register is

used to configure
whether each LBIST
partition generates an
un-recoverable fault .

« The Error FM

configuration
determines whether
the other STCU?2 faults
generate a recoverable
or unrecoverable fault
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Section H Global Reset

v d3IIIIIDY O ODDDIIDIDY DIDIDIIIDIDY

55555)1

5 |85 __ g8\ 5%
|55 I $5 /7 ‘| $5 |
(13111} £5 | $5 |
5 __| 5% | 35 |
S |bb | 55 | EE 55 |
|55555555' ZWEEEEEE | 5% |

Cunf1gure LBIST STCU2 Fau1t hand11ng

%
35|
55|

A By
+

Cnnf1gure LBIST recoverab]e unrecnverah]e fau]t hand11ng

STCUZ LEUFM.R = Ox0;

STCU2.ERR_FM.R = 0x0;

/= «Configure LBIST RESET management reg1ster =F
= Set Global function Reset to occur at end of LBIST 9 =/

STCUZ.LERMSW.R = 0x200;

Configure all faults as recoverable in this example */
* ConTigure LBIST error recoverable/ unrecuuerab1e fault handling /
* Configure all fawlts as recoverable in this example =/

AR T
55| 5%
55 | 5%
55555555
55 __ %%
55 |7 5%
55 | 5%

|
0

. 548|888 [8|8|8|3

+ The reset value is chip-spedific; soe the chapter that
reset.

STCU2_LBRMSW field descriptions

Field

Description

o-21

This Sieid is reserved.

This read-only field is reserved and always has He value 0.

LBAMSWS

On-Line LBIST Aeset Management

NOTE: In case one of the selected LBIST has tis bit set 10 '1', then only the Global functional reset wil

be pulsed.
0 Reserved

1 Global funchional reset is putsed at the end of LEIST nun

“freescale’

External Use | 36

#FTF2015

In our example as
LBIST partition 9 is the
last partition to be
tested, we configure
LBMSRW such that a
Global functional Reset
IS generated when
LBIST 9 completes its
test.
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Section | Configure Watchdog and MBIST PMOS Test

/* Set Watchdog timeout Config =/
523 |STCUZ.WDG.R = OxFFFFFFFF; /* Watchdog time out to Max walue =/
/* Configure pointer to point to first MBIST partition and configure PMOST Test
#ifdef DIAGNOSTIC

STCU2.CFG.R = Ox10000010; J*MBIST PMOS TEST is enabled for The Full online test sequence®/
#endif
#ifdef KEYOFF
531 [STCUZ.CFG.R = Ox10000000; J*MBIST PMOS TEST is disabled for The Full online test sequence®/

#endif

MBIST STCU2_ | STCU2_ | MBIST Algorithm I d Nodes/ Test Cycle

Type CFG[PM | CFG{MB Circuits Additionally

OSEN] U] Covered by Test

Full Test 1 Q Test memory using all | Address Decoder and |Used by FSL About 3 1o 4x
built in algomthms. Bitcell as well as production test. more than Auto
Open PMOS algo oot in the |Aec ded to use |Test
induded address decoder in e fiekd for MBIST

onine sel-test.

Reduced o 0 Test memory using al |A D and |Recomr touse |About 10% less

Test built n algorithms Bitcell in e field for MBIST  |than Full Test
except he open onine sel-test if he
PMOS gorithen. Full Test takes too

long.

Auto Test x 1 A smaller set of Latent defects such a< | Hecommended to use |About 3 to 4x
algorthms which NETI of the PMOS for MBIST offiine self- |fasier than Full
target latent defect transisiors in e %est as an optimum Teost
mechanisms. bitcells |batance of test time

vs. faul coverage.

Address: Oh base + Ch offset = Ch

W o0 1 2 3 4 5 e T s ® 10 n 2 3 " s
Kl o
PTR LB_DELAY
w
Reset  x* x* x x* x* x* x x* x* x* x* x* x x x'
B4 L] w W o n 3 o = ™ =T 28 -] b -
L] [1] o E
E E MBL CLE_CFG
1l
" = = x K"

<&
: < freesca,e i External Use 37 #FTFZOlS

Configure Watchdog Time out and PMOS MBIST test

- For our example we

have configured the
watchdog timeout
value to be the
maximum. This
watchdog value
defines the timeout of
the execution run

The CFG PTR file is
configured to point to
the first MBIST
partition in our
example.

The PMOSEN field is
set to provide either
the full or reduced test
(Auto is used by the
off-line BIST)
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Section J Start the Test

/* Start the BIST sequence =/
549 |5TCU2.RUNSW.R = 0x00000301;

551 |whi12(5TCU2. RUNSH. B. RUNSH == 1);

L 1 = 3 4 3 [ 2:2] . » LR 12 1B “ 3
" o
w
Reset O Q o o o 0 o 0 0 0 o o o
m e 17 i » 1 | =4 b 20 27 ® 23 »
n o !

LEBSWPLLEN | o

:
R

Rst ¢ @ © © ©o ©O0 ©o0 ©0|0 o @ o o0 o0 o
STCU2_RUNSW field descriptions

22 OreLine MBIST with PLL Enabled

MEBSWPLLEN

0 On-Line MBIST is exeouted without using the an-chip PLL.

1 OneLine MBIST is executed using the PLL configurath by STCUZ does not tako
npumwmmmwmnemxnm:mm

)

L 4
“freescale ..... = scTF2015

$5555\  SSSSESSS\  SEEESE\ SEEEESE\ $EESSE\  SEEEE\ S5\ 8%\ 55555
55 55\ 5% |35 __ &8\ 8% __|[N_%% _|8% 53\ B35\ 3% | 55 |
55/ |85 | 55/ | 35 | $5 | 55/ §5 [5555) §§ | 55 |
AERERERY BREEDY 55| 55 | 85 | 55| B85 5% §RNES | 55 |
S5V 85 | 55 | 55 | 55| 55| $5 |55 \555% | §5\ 55 |
55y 8% |55 | 55 ] B8 5§ | 55 ] 5% | 5% |E% |NEE% | 55| 5% |

WEEEEEE | SEERERERY N\ EEEEES 5 | SEEEREN BEEEER O[5% | 5% | 533333

Execute Online BIST

-« The MBIST and

LBIST tests are
configured to be

executed using the
on-chip PLL

- The RUNSW bhit field

IS set to start the
Online —self test
procedure
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Result Checklng
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MBSLSW

MBSMSW

L
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EEEEEEEE 1MBSSW31
MESSW30
MESSW29
MESSW23
MESSW27
MESSW26
MES5W25
MESSW24
MESSW23
MESSW22
MESSW21
MESSW20
MESSW19
MESSW18
MESSW17
MESSW16
MESSW15
MESSW14
MESSWL3
MESSW12
MESSW11
MESSWL0
MESSW9
MESSWS
MESSW7
MESSWE
MESSWS
MESSW4
MESSW3
MESSW2
MESSWL
MESSWO
EEEEEEEE MBSSW63
MESSWE2

External Use
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- Press the attach then break

button =

Observation of the STCU2
registers will display the results
of the BIST tests

ERR_STAT displays the status
flags for internal fault
conditions that occurred during
configuration or Self-Testing

LBSSW Register shows the
Successfully executed LBIST
tests

LBESW shows which LBIST
tests have completed

MBSI[L/M/H]SW display the off-
line MBIST results.
MBE[L/M/H]SW show the
completion status
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MISR Matching

< B:PER.view, "STCU2 - Self Test Control Unit" /spotlight - Peripherals Registers - STCU

=

MEUFME4 mﬂHﬁnﬂn&
LBE_CTRLO 01035508 CoM Sequential mode
PTR 0l
PRPGEN Default LBEIST value of the PRPG is used during LEIST run
5HS
SCEN_OFF 5 delay cycles
SCEN_ON 5 delay cycles
PFT Apply Flush Test Patterns
W5 controller waits 7 shift cycles for capture to finish
LB_PCS0 00003380 FCS 00003380
LE_PRPGLO FFFFFFFF  PRPGx FFFFFFFF
LE_PRPGHO 00000000  PRPGx 00000000
LE_MISRELO BECAZEDS MISREEx BECAZED9
LE_MISREHO A9BO733C MISREx ASBO733C
LE_MISRRLO BBCAZEDS MISRRx BBCAZEOQ9
LE_MISRRHO A9BO733C MISRRx ASBO733C
LE_MISRELSWO E20FGE3§ MISRESWx  E29ECE36
LE_MISREHSWO ROEAZD4E MISRESWx  SOEAZDAG
LE_MISRRLSWO E2OFCE36 MISRRSWx  E29ECE36
LE_MISRRHSWO HOEAZD4E MISRRSWx  DOEAZD46
LE_CTRL1 02035507 Co Sequential mode
PTR
PRPGEN &fau]t LBIST value of the PRPG is used during LBIST run
5HS
SCEN_OFF 5 delay cycles
SCEN_ON 5 delay cycles
PFT Apply Flush Test Patterns
W5 controller waits 7 shift cycles for capture to finish
LB_PCS1 00002780 FCS 00002780
LE_PRPGL1 FFFFFFFF  PRPGx FFFFFFFF
LE_PRPGH1 00000000  PRPGx 00000000
LE_MISREL1 3EVEE3B0 MISREx SEVEB360
LE_MISREHL 93067008 MISREx 93067008
LE_MISRRL1 3EVEB360 MISRRx 3EVEB360
LE_MISRRHL 93067008 MISRRx 93067008
LE_MISRELSWl @1150D5§ MISRESWx  91150D5E
LE_MISREHSWl B8D51gBE MISRESWx  BBD5LZBE
LE_MISRRLSWl 21150056 MISRRSWx 91150056
LE_MISRRHSW BBDSAgRE MISRRSWx  BBDSAZBRE
LE_CTRL2 03035507 C° Seqguential mode
PTR
PRPGEN ﬁfau]t LBIST value of the PRPG is used during LBIST run
5HS
SCEN_OFF
SCEN_ON
PFT Apply Flush Test Patterns
CW5 controller waits 7 shift cycles for capture to finish
LB_PCS2 00003700 FCS 00003700
<&

<&
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- Scroll down to the LB_CTRL
registers. We can see here
that the returned MISR
values match the expected
MISR values
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Exercise

- Change Test to full diagnostic sequence using pre-processor
directive

- Set MBIST sequence to be fully concurrent. See MBIST CTRL
Register on RM page 4564)

- Change the LB_MISRELSW, and LB_MISREHSW values to be 0x0
for LBIST Partition 9 — Lines 485 and 486 of main.c

- Recompile
- Execute test

L

: < freescale i External Use 41 #FTFZO 15
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BIST STCU2: Self Test Configuration Unit

configuration flow SSCM: System Status and Configuration Module
Configure
LBIST LBIST_controller[0:n]
STCU2 controllers

SSCM Configure Self Test
System Status STCU2 as Configuration
and DCEF client Unit Configure . .
configuration MBIST Configuration
Module Configuration controllers Requirements

Requirements

Show the Excél

Read DCF MBIST_controllers[0:m]
Records
Flash
CPU . .
TEST flash ] Configuration
Requirements
UTEST flash
Legend
“Normal” flash Configuration flow
D Configuration requirement

Off- line path

L

L 4
i On-line path
: - freescale External Use 43 #FTFZO 15 n-line pa
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STCU2 DCF Configuration for Off-Line BIST

mi B::Data.dump (0x400300) /DIALOG El@
C:0x400300 (#Fnd...] [Modify... | | [Lona ~| e [Track FIHex []Asci
address | 0 4 8 C 01234567 89AECDEF

50: 00400300 [+05AAS5AF 00000000 00000000 00000000 FHUY
5D:00400310 | 00000000 00000000 00000000 00000000 "%
SD:00400320 | 00000000 00000000 00000000 OOO000000 7%
5D:00400330 | 00000000 00000000 00000000 00000000 "%
SD:00400340 | 00000000 00000000 O5AASSAF 00000000 %%
SD:00400350 | D3FEA98E 00080008 2C015674 00080008 %%
5D:00400360 | 00000301 00030000 10FFOQ08 0008000C %%
SD:00400370 | 10010032 000380010 0002625A 00080014 535
5D:00400380 | 91000000 00030600 92000000 00080604 1%
SD:00400390 | 93000000 00080603 94000000 0008060C 1%
5D:004003A0 | 95000000 00080610 96000000 00080614 1%
SD:004003B0 | 97000000 000806138 93000000 0008061C L%
SD:004003C0 | 99000000 00080620 9A000000 00080624 %%
SD:004003D0 | 9B000000 00080623 9CO00000 0O008062C 1%
SD:004003E0 | 9D0O0000C 00080630 SEOOO0O0 00080634 1%
5D:004003F0 | 9FO00000 00080638 AOQ000000 0008063C %%
SD:00400400 | A1000000 00080640 A2000000 00080644 4%
5D:00400410 | A3000000 00080648 A4000000 000B064C 4%
SD:00400420 | A5000000 00080650 A6000000 00080654 4%
SD:00400430 | A7000000 00080658 2C015674 00080008 4%
SD:00400440 | ABO00000 0008065C A9000000 00080660 47
50:00400450 ( AAQOOOOO 00080664 ABOOOOO00 O00B06ESE
5D: 00400460 | ACOQ0000 0Q008066C ADOQOOOQ Q0080670 % 3
SD:00400470 | AECOOOQOC 00080674 AFOOQ0000 00080678 A%NNY

4

SSCM

Read OCF
Records |

Configura
STCU as

OCF chent

EST flash

UTEST fiash

[

» 4 [m|»

m

Configue LE:
confroNers
LBIST_controllerjoin
STCU = erfon)
s
Caniane Orrfguration
Configuration Regquimmarnts
Requiements
MBIST _controllersilm]
S Configuratian
Requeements.

Legend

Configuration flow

freescale

D Canfiguration requirement
Off- line path

On-line path

External Use 44

#FTF2015

The Device Configuration Format
(DCF) is a mechanism to configure
specific registers during system boot
and to set up an initial configuration for
the device after reset or start up

In order to configure the self-test to run
at start-up a DCF configuration must be
written and programmed into the
UTEST memory. The DCF records will
be processed by the SSCM at start-up
and written to the STCUZ2. The STCU2
will then execute the configured self-
test

A DCF record is 64-bit wide data field in

TEST or UTEST Flash that contains

32-bit data that is written to DCF

ct:)I_ients, address information and check
Its

A DCF client is a module whose

registers can be written by DCF record

Each write to the STCU2 has a
corresponding DCF record entry
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Programming Off-line STCU2 Configuration to UTEST
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Off-Line DCF Short Example

- This configuration is designed to be
run at start-up with a minimal
execution time. It uses 90% coverage
of the LBIST partitions. In this example

nnhs tha 2 1 RICT nartitinne 'H']at are

LBIST Partition Module Name

0 - HSM HSM, Instruction Cache, Data Cache )t Of the

1-10P Core IOP Core (Core 2), Instruction Cache, STM_2, SWT_2 ' be

2 — Peripheral Shell SMPU_1, PBRIDGE_1, SWT_3, LINFLEX[2 - 15], SENT_1, PSI5_1, IIC_1, DSPI_[2,3,5], titions are
SDADC_[1,3,5,7,9], SARADC_[1-3, 5-10], ALL CMU’s

3 — Computational Shell SMPU_0O, PRAMC, RAM, PFLASHC, Flash Memory, RAM Overlay \ .
4 — Peripheral Shell Masters eDMA, DMACHMUX, DMA TCD RAM, FEC, FlexRay, INTC, FCCU CUted Wlth
5 — Peripherals SDADC_[0,2,4,6,8], SARADC_[0,4,B], BAR, CRC_0, DSPI_[0,1,4,6,12], IIC_0O, PSI5_0, 2 77
SENT_O, LINFlex_[0,1,14,16], CAN, PBRIDGE_0, MEMU, WKPU, NAR, SPU, PIT roups TO
6-GTM GTM, GTM RAM Sumption
7 — Safety Core Master Core (Core 0), Instruction Cache, Data cache, STM_0, SWT_0 rom |Se’
8 — Checker Core Checker core (Core 0 - Checker), RCCU and delay logic pS are
9 — Computational Core Computational Core (Core 1), Instruction cache, Data cache, STM_1, SWT_1

(A2 S LAV ERVIVARAVIV LN B ] | ILI], NUL LlIiIw L-WO groups
are tested sequentially

- LBIST: Partitions 0, 1 and 3 are tested
sequentially with 90% coverage
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Offline Result Checking
B SO0 ot e Lo tgne S — . Press the attach then break
= button =
o . Observation of the STCU?2
=5 w registers will display the results
of the BIST tests
— ' - ERR_STAT displays the status
il Bt flags for internal fault
ooEE . B cepopeee ... CONMitions that occurred during
e e L3S weialil e SUDRtly Miked e The NIETE e conﬁguration or Self-Testing
- LBS Register shows the
Successfully executed LBIST
tests
- LBE shows which LBIST tests
have completed
- MBSL/M/H display the off-line
MBIST results. MBEL/M/H the
completion status
Z " freescale ..... = #ETE2015
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MISR Matching

< B:PER.view, "STCU2 - Self Test Control Unit" /spotlight - Peripherals Registers - STCU

=

UFM64
LB_CTRLO

LB_PCS0 00003380
LE_PRPGLO FFFFFFFF
LE_PRPGHO 00000000
BECAZED9
AQBO733C
BECAZED9
AQBO733C

LE_MISRRHSW
LB_CTRL1 02035507

LB_PCS1 00002780
LE_PRPGL1 FFFFFFFF
LE_PRPGH1 00000000
] 3EVEE3G0
930670DD8
3EVEB360
930670DD8

LB_PC52

Sequenti al moge

0l
Default LBEIST value of the PRPG is used during LEIST run

5 delay cycles

5 delay cycles

Apply Flush Test Patterns

controller waits 7 shift cycles for capture to finish

00003380
FEFFFFFF
00000000
8BCAZEDQ
A9B0733C
8BCAZED9
A9B0733C

Sequential mode
@2
Default LBEIST value of the PRPG is used during LEIST run

5 delay cycles

5 delay cycles

Apply Flush Test Patterns

controller waits 7 shift cycles for capture to finish

00002780
FEFFFFFF
00000000
3E7EB360
930670DD8
3E7EB360
930670DD8

Sequential mode

/%]
Default LBEIST value of the PRPG is used during LEIST run

Apply Flush Test Patterns

-
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- Scroll down to the
LB _CTRL registers. We
can see here that the
returned MISR values
match the expected MISR
values

- Not required to check this
In application
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sSummary

- Built-In Self-Testing (BIST) is a mechanism provided on Freescale
MPC57XX devices in order to detect the accumulation of latent
faults, a requirement of the 1SO26262 standard which defines
functional safety for automotive equipment.

- MPC5777M can be configured to carry out Self Test of both
memory and logic at either start up or during run time.

- Freescale provides example configurations with Specific ASIL
coverage for MPC5777M.

- Other MPC5777x devices will be provided with a standard offline
configuration programmed into the UTEST memory, and an
application note detailing the configurations available for On-line
BIST
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