Session 1 Starts: 8 AM PDT | 11 AM EDT | 5 PM CEST
Session 2 Starts: 11 AMPDT | 2 PM EDT | 8 PM CEST

Ensuring Safety for Autonomous Vehicles
with Advanced Voltage Supervision

Charlotte (Xiaodan) Wang, Technical Marketing Engineer, MPS

June 2024




Charlotte (Xiaodan) Wang

From Tangshan City, Hebei Province, China
Ph.D. degree from the Ohio State University, 2022
Joined MPS in 2021 as an intern

Currently a Technical Marketing Engineer (Product Definer) for the Automotive product line

Focus on advanced driver-assistance system (ADAS) products including voltage monitors,
power sequencers, and system-on-chip (SoC) power management ICs (PMICSs)

mes



Background

Autonomous Driving (AD) Statistics
Autonomous Driving (AD): Enabled by Advanced Driver-Assistance Systems (ADAS)

Autonomous Driving (AD): High-Performance Computer Block Diagram
Traditional vs. Advanced Voltage Supervision
Voltage Supervision Overview
Limitations of Traditional Voltage Supervisors
Advanced Voltage Supervision
Advanced Voltage Supervision Design
Functional Safety Capability
Voltage Monitoring (Drift)
Voltage Monitoring (Noise)
Voltage Threshold Setting
Sequence Recording
Test Results
Summary



Autonomous Driving (AD) Statistics

Level 2 ADAS Crashes by Month Consumer Concerns About Self-Driving Cars

Total Crashes Since July 2021: 367 % of respondents naming the following reasons for their reluctance to use self-driving cars
Want to be in control at
all times
Don't want the car to
make mistakes
Driving is a pleasure for
A4 me
41 42 41 40 i
24 Don't know enough 279
about the technology
31
Wouldn't trust itin
-5 24 -2 mixed traffic 53t
21 1Lz
Unwilling to pay for
self-driving fgncti%n{zlity 25%
Concerned that car
could be hacked —
July Aug Sept Oct Naw Dec Jan Fab Mar Apr May
2021 2022 0.00% 10.00% 20.00% 30.00% 40.00% 50.00%
Source: National Highway Traffic Safety Administration (NHTSA), Source: BCG and World Economic Forum
“‘Summary Report: Standing General Order on Crash Reporting for Level 2 Base: 1,260 consumers from 10 countries

Advanced Driver Assistance Systems.” June 2022.

The safety of autonomous driving systems is mission critical
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AD:; Enabled by Advanced Driver-Assistance Systems (ADAS)
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Long- Range Radar and L|DAR Ultrasound
« Adaptive cruise control | + Parking assistance
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AD: High-Performance Computer Block Diagram

SoC Powered by PMIC

SoC Powered by Discrete Devices
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Voltage Supervision Overview

Voltage supervision plays a key role in meeting stringent functional safety requirements

Supply voltages out of tolerance can cause the SoC/processor in the system to malfunction,
resulting in system failure

Voltage supervisors/monitors are responsible for over-voltage/under-voltage (OV/UV)
event supervision for a voltage rail

In addition to supervising the system voltage, voltage monitors should report diagnostic
information in systems requiring functional safety

Over-Voltage (OV) Event Under-Voltage (UV) Event Typical Application
Yoo © é I |
R1 vce
Microprocessor
SENSE Sr3 DSP
MPQ6400 ] Microcontroller
V c1—= ——=C2
IN ng —{ MR RESET [—¢- RESET
GND  CoeLay IC3 GND
Input voltage (V,\) > OV threshold (Voyty) Input voltage (V,\) < UV threshold (V1) 1 TCDEWT l
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Limitations of Traditional Voltage Supervisors

4 N N

Lacking Functional Safety No Safety Reporting
Capability Traditional supervisors have an analog reset pin
No on-chip diagnostics to implement to indicate a fault condition. ASIL-compliant
functional safety features. Lacks systems require fault conditions to be stored to
compliance with automotive safety the memory (e.g. time of event, voltage level,
\ integrity level (ASIL). / \type of fault) and read back by a safety MCU. /
Limitations
4 N 7 N
Restricted Voltage Threshold
Restricted Voltage Monitoring Range Configurability
The voltage monitoring range is restricted to The threshold values are preset and fixed to
the preset choices. There is no flexibility for limited options. The over-/under-voltage
user configuration. thresholds are not configurable.

o AN %
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Advanced Voltage Supervision

Traditional Advanced
Voltage

Monitor

Improvements

Lacking functional safety capability G c Includes functional safety capability

No safety reporting e e Includes safety reporting

e Wide voltage monitoring range

Restricted voltage monitoring range e

Limited voltage threshold configurability e ° Configurable voltage thresholds




Advanced Voltage Supervision Design

Includes Functional Safety Capability:
. Built-In Self-Testing (BIST)
. Interrupt Output Pin (Fault Reporting)
. 12C Interface with Cyclic Redundancy Check (CRC)
. ASIL-D Compliant, 1ISO26262 Certified
Multiple Monitoring Channels: 6 (2 Differential Remote
Sensing)
Wide Monitoring Range and Configurable Absolute OV and
UV Thresholds:
0 1x Scaling: 0.2V to 1.475V Range, SmV/Step
o  4x Scaling: 0.8V to 5.5V Range, 20mV/Step
AEC-Q100 Qualified
Sequence Recording (SYNC Pin for Sequence Recording
by Synchronizing Multiple Devices)

Vour
High-
Current
Rail
A

SoC

VIN3 VIN4 VINS

Vour
High-
Current L| S Jviner AcTSLE Safety

Rail mMcu
B MPQ79500FS

NNNNNN

6-Channel Voltage Monitor (MPQ79500FS)
in a Typical Application Circuit
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Functional Safety Capability

c Built-In Self Testing (BIST) e NIRQ Fault Reporting Pin

Logic BIST (LBIST), analog BIST (ABIST),
and volatile memory (VM) BIST diagnostics
from the non-volatile memory (NVM) ensure
reliability for every drive cycle.

e Reference Voltage Monitor

Use a redundant independent voltage
reference to cross-check the reference
voltage. If one voltage reference is out of
range, the device should report reference
voltage failures to the system and the system
needs to take necessary actions.

An interrupt NIRQ pin is used for fault
reporting to the higher-level safety
microcontroller (MCU) for fault handling.

° System Clock Monitor

Use independent clock sources to provide
cross-check. If one clock is out of range, the
device should report clock failures to system
and the system needs to take necessary
actions.
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Voltage Monitoring (Drift)

The monitored rails where voltages drift (low frequency, LF)
are converted to digital signals by a high-accuracy analog-
to-digital converter (ADC). Over-voltage/under-voltage low-
frequency (UVLF/OVLF) fault events are reported.

Signal Conditioning

ADC

OVLF

Input voltage LPF Filter : threshold
e N e |
S : FC_LF[x]
; : S la LPF
: L o | Mux ADC | j
s L UVLF
: Configurable threshold

/

ELow-Frequency Path Front-End Conditioning

Frequency Response G(s)

-
T

[ ]

"Dig.
Comp

INT_QVLF

— L

Dig.
Comp
+

INT_UVLF

—L

Over-Voltage/Under-Voltage Low-Frequency
(UVLF/OVLF) Monitoring Structure

Enable/Disable UVLF/OVLF Monitoring via the 12C

UVLF_VIN[1] Enable v ||| ovLF_vINg) Enable ~
UVLF_VIN[2] Enable v || OVLF_viNGZ) Disable N
UVLF_VIN[3] Enable || OVLF_VIN[Z] Enable -
UVLF_VIN[4] Enable v ||| OVLF_VIN4] Disable -
UVLF_VIN[5] Disable v ||| OVLF_vIN[S] Disable -
UVLF_VINE] Disable v || OVLFVINGG] Enable M

Monitoring Range, Threshold, and Cutoff Frequency
Configuration via the I1°C

(~) VRANGE MULT{Ox1F)Bank1 (~) Monitor Registers-CH1(0x20-0x25)Bank1

VRANGE_MULT_VIN[1] | 1x scaling v ||| UV_HF[ 02V v
VRANGE_MULT VIN[?] | 4x scaling + ||| ov_HF[] 1475V v
VRANGE_MULT VIN[3] | 4x scaling v ||| uv_LF 02V v
VRANGE_MULT VIN[4] | 1x scaling + ||| OV_LF[1] 1475V v
VRANGE_MULT_VIN[S] | 1x scaling v ||| FLT_HF_UVIT] 0.1 ps v
VRANGE_MULT VIN[6] | 1x scaling + ||| FLT_HF_ov[1] 0.1 ps v

FC_LF_THREEDB[1] 500 Hz v
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Voltage Monitoring (Noise)

High-accuracy comparators monitor voltage noise (high
frequency, HF) for over-voltage and under-voltage events,
and include a debounce time that is configurable down to
100ns. Over-voltage/under-voltage high-frequency
(UVHF/OVHF) fault events are reported.

OVHF
threshold
[ >—1 DAC > v INT_OVHF
Input Comp debounce —|:>
voltage +

- TY INT_UVHF
Com
s S e N g E2 1 ey

UVHF
threshold

Over-Voltage/Under-Voltage High-Frequency
(UVHF/OVHF) Monitoring Structure

Enable/Disable UVHF/OVHF Monitoring via the 12C

(A) IEN UVHF(0x13)Bank1 () IEN OVHF(0x15)Bank1

UVHF_VIN[1] Enable v | OVHF_VIN[1] Enable -
UVHF_VIN[2] Enable v | QVHF_VIN[Z] Enable -
UVHF_VIN[3] Enable v | OVHF_VIN[3] Enable -
UVHF_VIN[4] Enable v | OVHF_VIN[4] Enable M
UVHF_VIMN[5] Disable » | OWVHF_VIN[5] Enable -
UVHF_VIN[&] Disable + | OVHF_VIN[8] Disable M

Monitoring Range, Threshold, and Debounce Time
Configuration via the I12C

(~) VRANGE MULT{Ox1F)Bank1 (~) Monitor Registers-CH1(0x20-0x25)Bank1

VRANGE_MULT_VIN[1] | 1x scaling v ||| UV_HF[] 02V v
VRANGE_MULT VIN[Z] | 4x scaling v ||| ov_HF[] 1475V v
VRANGE_MULT VIN[3] | 4x scaling * || uv_LF 02V v
VRANGE_MULT_VIN[4] | 1x scaling + ||| ov_LFI1] 1475V v
VRANGE_MULT VIN[5] | 1xscaling v ||| FLT_HF_UV[T] 0.1 ps v
VRANGE_MULT_VIN[6] | 1x scaling v ||| FLT_HF_OV[1] 0.1 ps v

FC_LF_THREEDB[1] 500 Hz v
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Normal Operation

« OV/UV monitoring range: OV/UV threshold range with tolerance over temperature

Y
(@)
8 » This is applicable for both DC (low frequency) and AC (high frequency) monitoring.
.......................... + 1% OV monitoring range ..........................E OV Threshold
+ 3% system Upper limit |

+ 3% Nominal voltage range

. Nominal voltage

- 3% Nominal voltage range

- 3% system Lower limit

"""""""""""""""""""""""""""""""""""""""""""""""""" S S gy ma
.......................... + 1% UV monitoring range ..........................éUVThreshoId
UV min
o — Latched OV Fault (active low)
L
H Latched UV Fault (active low)

e — MBS



Normal Operation

« OV/UV monitoring range: OV/UV threshold range with tolerance over temperature

A
» This is applicable for both DC (low frequency) and AC (high frequency) monitoring.

Voltage

. Nominal voltage

: UV max
............ UV Threshold
i UV min
H Latched OV Fault (active low)
L

Latched UV Fault (active low)

S — — MBS




|deal Case

Voltage

A

+ 3%

- 3% Nominal voltage rang

+ 3% system Upper limit |

OV Threshold

Nominal voltage

E UV Threshold

A 4
"""""""""""""""""""""""""""""""""""" EEsENEEENEENERENE EEENENN

Latched OV Fault (active low)

Latched UV Fault (active low)

Time> mPs




Actual Case

Voltage

A

Miss an OV fault!

itori  Actual OV Threshold
+ 1% OX moRjtoring range | Actua resho
. OV min

[_':_':_'_':_':_'_'!'_':_' SRl el b ol b sl h ok kb Lk koLl b LR h oLl & Ah Eah AL E A h
'

+ 3% system Upper limit |

IFIIIIIIIIIIIIIIII

A
(R b 4 W b & J B B JdRE 8 B R JdRE X JEEJNE X JEEJNE X 0B E J 53

+ 1% UV monitoring range

I.'I-I'I'I'I-I'I'I-I'I'I'I-I'I'I-I'I'I-I-I'I'I-I'I'

'
___________________________________________________________________________________________________________________________________________________

Latched UV Fault (active low)

--------------------------------------------------------------------------------------------------------------------------------------------------------- — MPS




Actual Case I - Overlapping between
3 § nominal voltage range
i - and OV/UV monitoring

Voltage

range

(D.\,/.q‘al.J.It.t.@.(;.@3.;;[;‘|.y.!...............3
+ 1% OV mg@nitoring range oV min

. Nominal voltage

Latched OV Fault (active low)

Latched UV Fault (active low)

---------------------------------------------------------------------------------------------------------------------- — MPS




How to Correctly Setup Thresholds

+ 2% system Upper limit

. Nominal voltage

| X o | UV max
annsnsafunnannnnnnnns -« +0.50% UV MONItOriNg ranQge =sssssssssssssassannnnnns .; Actual UV Threshold
1 ............. A !!----_-A----_----_-A-----------A-----------A-----------A-----------A-----------A-----------A-----------A---------: UV min

- 2% system Lower limit

Higher accuracy buck regulator and more accurate voltage monitors are required to meet total

system tolerance.
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How to Correctly Setup Thresholds

+ 3% system Upper limit

T T . OV max
- . Actual OV Threshold

amssssafasssnnnnnnnns ""... + 1% UV monitoring range

: UV max

. e " Actual UV Threshold
UV min

- 3% system Lower limit

« System tolerance must be loosened to accommodate tolerances of the Monitor and Buck regulator.
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Sequence Recording

The power-on, power-off, sleep entry, and sleep exit sequences can be recorded to monitor a
correct and safe sequence. Sequence recording with more than one voltage (>6 rails) can be
achieved via the /SYNC pin with all voltage rails sharing a synchronous domain.

Enable/Disable Sequence Monitoring via the I°C

: : IEN SEQON(0x17)_Bank1 IEN SEQOFF(0x18)_Bank1
ACT/SHDN f i ® EQON({0x17)_Ban o] EQOFF(0x18)_|

ACT/SLP In this example, VIN2is the pull-up rail for ACT/SLP i ON_VIN[] Disable ¥ || OFFVIN[] Disable h
VINL i uv_trjoroff Y OVIiFIL l OMN_VIN[2] Disable * || OFF_VIN[2] Dizable -
VIN2 U\T,LF[ZJ oroft A\ UV_IFR] \ ; OMN_VIN[3] Disable * || OFF_VIN[3] Dizable -
VIN3 UV_LFE3] orofTWUV-LFI3l : ON_VIN[4] Disable - || OFF_VIN[4] Disable -
VIN4 i “ | UV_LFRl oot 7| UV_LFI4] ON_VIN[5] Disable * || OFF_VIN[S] Disable -
AMSK_ON ’ ) 006 \ i ON_VIN[E] Disable ~ ||| OFF_VIN[E] Disable M
i || Auto-mask active CH2 auto-mask CH3 auto-mask CH1 auto-mask| CH4 auto-mask
1 || forall channels removed removed removed removed
AMSK Active : OxXQF 0x0D »( 0x09 »( 0x08 :
SEQ_TOUT Expired ____ | 5: User-Expected Sequence, Actual Logged Sequence,
REC_ACTIVE @ W\ and Tlmestamp viathe 12C
B i CH2interrupts CH3interrupts CHLinterrupts CH4interrupts
Masked interrupts E are active (if enable are active (if enable are active (if enabled are active (if enabled) @ SEQ ONEXP( l]xBS] Bankl @ SEQ DNLM 5) @ SEQ TIME( 8)Bank0
become active : 0x02 0x06 0x07 OxOF “"Bu = Ll T SR
E & \ SEQ_ON_LOG[?] = 1\ SEQ ON_LOG[3] = z\ SEQ_ON_LOG[1] =3l\ SEQ ON_LOG[4] = 4 ON_EXP[1] 3 - || ON_LOG[1] 03 SEQ_TIME[T] 48 ms
0 1 2 3 4 5
SYNC_COUNT : X X X i ON_EXP[2] 4 - onL1o6E) 04 SEQTIMEL2] 239 ms
VMON State  Idle i Sequence 1 i Active 13
! : ON_EXP[3] 1 ~ || ON_LOG[3] o1 SEQ_TIME[3] ' ms
Sequence Monitoring Using a Single ON_EXPI4] 2 - || on_LoG 02 SEQ_TIMEL4 61 ms
. - 03 13.95
MPQ79500FS Voltage Monitor ON_EXP[5] 3 ON_L0GIS] SEQTIMELS) : me
OM_EXP[6] 2 - ON_LOG[6] 02 SEQ_TIME[6] 5.7 ms
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Test Results: Voltage Monitoring (Drift) for OV/UV

Tek stop. I e — e I
(o NG T — .l E——— — - _
L | | | | | | | | | [—
o 2VUdiv. o Input Voltage - g6 Fault . : ! : : : I : : ; ; : _
. . . . .2VMiv. . - . 1. .. Input Voltage. .. .| ww Fault M
: OVLFEZ] Nofault = : : : : 1 : : : : 1 | v NoFault ~
1 T ovl Noault v | 1 | ovrs Moot~
' ﬁ : 1 : 200us QVLFHA NoFault  ~ '. """ e '. — o o . - 200ps - """ 1 | uvLF4) NoFault =
: . 1 : . . . 2v/div: : : I : ) . . .
: = '2V/5d|v-_. L Nigb e OVLF[5] NoFault  + o o _|v§ o L - NIRQ} H o | | uvFis) NoFault
. T ; : 2 f o Fau - . I - 2 : . -
e s mm Ba ] | e o G @ ||
Value Mean Min Max Std Dev =
g t: S ‘ 3 t: Yalue R’Iea{]t . Min Iax Std Dey ‘
* OVLF threshold = 1V (where the voltage * UVLF threshold = 1V (where the voltage
increases from OV to 5V) falls from 5V to 0V)
» The fault pin (NIRQ) is pulled low, and the  The NIRQ fault pin is pulled low, and the
OVLF fault register is set (OVLF, bit[1]) UVLF fault register is set (UVLF, bit[1])
after an OVLF fault occurs after a UVLF fault occurs
 The fault bit cannot be written to 1 to be  The fault bit cannot be written to 1 to be
cleared until the fault condition is removed cleared until the fault condition is removed
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Test Results: Voltage Monitoring (Noise) for OV/UV

Tek Prevu M 40.0ms _ Trig? - Tek Prevu M 800ps _ -
o___ — - U
oom Factor: kX _Loom Position: —27.6ys ——— I = Toom Facter, a1 Toom Position: —1.14
- soomwiew, | agps e ek s R ey o [
S e R T ooomvidive ‘ ® ‘ OVHFZ  Nofeult
_  Input Voltage | = NoFoult = | b T ] |owr NoFault
; ....... UVHF[4] No Fault - : R : » : OVHF[4] Mo Fault -
3/ - 2V/d|V i —_ — o o I UVHF[5] Mo Fault = S _ZX/dIV ....... o E L o InpUt VOltage L OVHF[5] Mo Fault =
. . L . L 140 0“5 . .LIZ.SI;WS./; . I\EI-LR\Q . S ‘_ UVHFIE] No Fault . N o zoons L o \ L S . N|RQ - S ‘_ CVHF[A] Mo Fault -
BT [ ZoEn @ | _ > L e
Yalue Iean Min Max StdD - i i ; : i e ;
(1 JWR ‘ (@ 200v & ][zzuons iozrjiiﬁts (1.48\\: }
* UVHF threshold = 1V (where the input voltage * OVHF threshold = 1V (where the input voltage
falls from 1.4V to 0.6V for a short pulse) iIncreases from 0.7V to 1.2V for a short pulse)
» The NIRQ fault pin is pulled low, and the UVHF * The NIRQ fault pin is pulled low, and the OVHF
fault register is set (UVHF, bit[1]) after a UVHF fault register is set (OVHF, bit[1]) after a OVHF fault
fault occurs OCCcurs
* The fault bit cannot be written to 1 to be cleared * The fault bit cannot be written to 1 to be cleared
until the fault condition is removed until the fault condition is removed
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Test Results: Sequence Recording (Multiple Devices)

— e -
D E‘SEEE'.Z?‘Z\" gk;ds\\// 2{ AcT/SLP r VINIP 2 ? ozvnguwsvlj n I
D Bl Theeshad 000y 5 {ACT/SHDN IVIN12N o I
n D Frequency: 1MHz 16l scL I VINZP B2 :: gg:gé;z/sv n | SI X | n p Ut
|
Il 1l5pa MPQ79500FS'  vIN3 %D n
O I Channels
|

13 I 3 x1:02Vio1475V]
NIRQ I VIN4 A OVIOEEY In

VIN1A

Address 0014 4oL
ress 0 ADDR I VINS f—kezvera ™ I
oND  mEEmmEE, ywslz gomeisni—)
B yNG m e —l 022 o l VINZA
_I: .
masfinn
[ESE— N

VDD VINAA

T ACT/SLP VINIP £—|§2 Svese] |

°{ ACT/SHDN VINI2N 2

slsel vivze o1 el ],

slspn - MPQTISOOFS  yy3ls} sosvoral ™,

RREEEEE

Interrupt el viva s T
Adcres xz ] A ——— w8 MIRDA

L_ Hewo 2T el ]
L L '__ ——t VIN1B
— | Sequence Monitor
. . VINZE
T | Synchronization
C5 (=3
I 100F pr u
VDD
= —— LI ACTISLP e e e I
° 1 ACT/SHDN VNN >

1 scL vinze [l
£1spa  MPQ79500FS  yn3 ‘—%D n WVINGE
NIRQ ving {2 ozeraal
Addressi 007 1a] ) e VING [0zl " WikGB

AEEEN
L—s ovo  2"7 T vk
s = HNIRGE

- e

Sequence Monitoring of Three Power-Up Sequence Recording Using Two MPQ79500FS Voltage
Synchronized MPQ79500FS Devices Monitors (SYNC Pin to Synchronize Both Devices to the Same Domain)
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Test Results: Sequence Recording (Multiple Devices)

s [
-0 o P B TemLmT,
in D i e | ACT/SHDN VINI2N [ | @ 0 IMT MD" “_DR{[hﬂ 1}3&'*“
N Frequency: iz It Py ViNgp [l rozvers T . ON LOGH 00 SEQ_TIME[1] ! ms
M E 51SDA  MPQT9500FS  viNgi—sbozvertl™ : Six In pUt ~oett 00 0 me -
[ " . walagmer, | Channels ON_LOG[2] . SEQUTIME2) UV_HF Mo Fault v
sz 00 14| ApDR | Vs e 0 ) ON_LOG[3] 05 SEQ_TIME[3] 3135 ms
GND  REEEEE ypNefz domvwigs ] -~ T w
i L 2 sme b S[=TETETESS : ON_LOG[4] 01 SEQ_TIME] 1 ms UV_LF Mo Fault
1.1 B‘ oN0et - seae - " |ovkr NoFault
]T:ww ]T:o(;:F VDTD ON_I.OG[&] 02 SEQ_TIME[S] 48 ms
Z{ACTISLP VINIP i%‘:‘ n -D-'IUI' LF N: :ault L
2| ACT/SHDN VIN12N B
oo, U H (2) SEQ ONLOG(0x50-0x55)_Bank0 SEQ ENS Mo Faul
15 1] x:02vie1arsy O I L
e son - MPQT9S00FS  yingfal stomeraal™] , ON_LOG[1] 03 SEQ_TIME1] 148 ms Q_ ault
e fRes ving (v ] B
Interrupt e s vins [zl ON_LOG[2] 2 SEQLTIMEE = " SEQ_EXS Mo Fault v
24Q ammm ... 2 x1: 0.2V to 1475V
_,_4 GND 2 omc ® VING [ pezea ON_LOG[3] o1 SEQ_TIMEL] 13 ms
= = Ea s o & . -
™ | Sequence Monitor ON_LOGH] 02 SEQLTIMEL] 61 ms SEQ_OFF No Fault v
T—1— Synchronization p— - SEQTIMEE 1395 ms .
10pF 01pF 8 o w
Te T 32 — ~ |seqoN No Fault
~ —— L ACT/SLP VINIP &ﬂr'ﬁm:iéé\lw n ON_LOG[6] SEQ_TIMELE]
° | ACT/SHDN VINi2N >
s e it ] - Sequence Recording Timestamp Logging Fault Reporting
515pa MPQ79500FS N3 L% n
ZINIRQ ving [aavesie
Address: 0x37 14 ADDR VIN5 4 x:gw:g;gv n
Hono 27T vine e, ; . i
I GUI Reading: On Sequence Recording and

Fault Monitoring (Two MPQ79500FS Devices)
Sequence Monitoring of Three
Synchronized MPQ79500FS Devices
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» As ADAS technology achieves higher levels of vehicle autonomy, functional safety is mandatory
* Voltage supervision plays a critical role in achieving functional safety

« Advanced voltage supervision can target stringent voltage rail monitoring requirements in autonomous
vehicle platforms with the following features:

o Functional safety capability: On-chip diagnostics (e.g. LBIST, ABIST, CRC, ECC) to avoid
malfunctions

o Multiple channels monitored: Using a single chip to monitor up to 6 channels helps reduce overall
cost and size

o Reporting of safety faults (stored in the memory) via the 1°C
o Wide voltage monitoring range: Flexibility to monitor a wide voltage range with high-resolution steps
o Configurable voltage thresholds: Flexibility to configure the OV/UV threshold on demand.

o Sequence recording: Sequence monitoring via one or multiple voltage monitors can be achieved to
supervise a safe power-on/-off sequence.

 Voltage monitor has tolerance. There are trade-offs (either early OV/UV faults or miss some OV/UV
faults) when setting up thresholds for system voltage monitoring.



Thank You!

Questions?
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