Welcome!
Texas Instruments New Product Update

* This webinar will be recorded and available at www.ti.com/npu
* Phone lines will be muted

* Please post questions in the chat or contact your sales person or field
applications engineer
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Product Family Overview

Supervisors & Reset ICs Series References Shunt References

Product Families Product Families Product Families

* TPS37xx (window) * REF70xx/REF50xx (precision) * TL/TLV43x (commodity)

* TPS3840/TLV840 (low power) * REF33xx (low power) * ATL43x (low power)

* TLV841 (small size) * REF34xx/REF4132 (gen. » LM404x/405x (med accuracy)
- TPS385x (watchdogtimer) [ ] PUrpOSe) |
Sectors/EEs Sectors/Customers Sectors/Customers _

« ADAS, Infotainment « Factory automation - PLC * Power Adaptors, Appliances

» Personal Electronics » Medical - BGM * Comm/S_erver power _

+ FA&C, BA, Grid, MD + Automotive HEV/EV * Automotive Body Electronics

VDD

Reset IC Processor

MR RESET RESET
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Voltage References & Supervisors on TI.COM

wip TEXAS INSTRUMENTS

Products

Browse products

Amplifiers

Audio

Clocks & timing
Data converters

Die & wafer services
DLP® products
Interface

Isolation

Logic

Applications

Microcontrollers (MCU)

Mator drivers

Power management

Processors
RF & microwave

Sensors

Space & harsh environment

Switches & multiplexers

) e -
Wireless connectw@.u’
z

Design resources

ti.com/svs
7§upenris or & reset ICs (1 ?ﬂj

ti.com/vref
| > Voltage references (214)

Current references (4)

Series voltage references

(97) ™

_ Shunt voltage references
L-7 (113)

yad

Product portfolio

Low IQ

Reduce current regulation in
your design to meet low-
power standards

Find your device

High precision
Improve precision on power

rails or noncalibrated signal
chain conditioning

Find your device

Standard

simplify your design with
industry standard 1.24-V or
2.5-V voltage references

Find your device

Automative
Leverage AEC-Q100-qualified

shunt veltage references for
automotive designs

Find your device

Browse by supervisor & reset IC type

Single channel

Monitors a single voltage rail for
undervoltage or overvoltage detection

Find your device

Window detector

Moniters overvoltage and undervoltage
conditions to alert the system when a
voltage rail deviates from the permissible
tolerance leve!

Find your device

Watchdog timer
Prevents freezes or hangs inan MCU and

continuously menitors the voltage supply
for undervoltage conditions

Find your device

Multichannel

Monitors multiple voltage rails with high
precision

Find your device

Push-button reset IC
Moniters user presses and provides a

reset after the user holds the button for a
given time period

Find your device

Low 1Q

Monitors a voltage supply with low-power
consumption to achieve longer battery life

Find your device

Ty

Product portfolio

High precision
Achieve stability across variable

temperatures and voltages with low drift
and high initial accuracy

Find your device

Low 1Q

Minimize power consumption and extend
battery life

Find your device

Dual output

Reduce errors, cost and solution size with
two outputs (VREF and VREF/2)

Find your device

Automotive
Leverage AEC-Q100-qualified series

voltage references for automotive
designs

Find your device

Small package

Use in space-constrained applications
with micro-sized solutions

Find your device
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Key Investment Areas

4 ) 4 Ot )
% Automotive Industrial

Technology Highlights: Technology Highlights:
* Wide V, operation » Lowest quiescent current
» Highest accuracy across temperature * Smallest form factor
» Functional Safety compliant » Lowest output noise

- J - J

@ WWILAYANE Increase safety with the highest working voltage and reliability

[WoWAIOM Extend battery and shelf life without compromising system performance

W\@ MWl Enhance system performance by reducing component error contribution

SINEURSIvAE Achieve higher performance in smaller spaces, enhancing system functionality
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REF70xx The Best VREF yet.

Industry lowest noise 0.1Hz - 10Hz

0.64

W ¥ 0.23ppm

Enhanced signal integrity to 008 —h—.
improve system-level accuracy  ° T < 3 3
by increasing overall SNR

Population (%

Noise (ppmy o)

Best initial accuracy

50%

40%

+0.025%

Population (%)

Out of the box accuracy ol

S $335s5 §:358¢5-°

0.
0.
0.
0.

Output Initial Accuracy (%)

* _ Evaluation ongoing

Best temperature drift over temperature

40%

Full Range
-40C to 125C .
% 2ppm/°C ¢
H
1ppm/°C (-40°C to 85°C)* o ﬂf ]
IR & T & & &

t ) @
s o o - e = =

Minimizes error sources from
thermal variation

Temperature Drift -40°C to 125°C (ppm/°C)

1000 hr Low Long Term Drift

Long Term Drift

28ppm

Minimizes error sources from aging and thermal cycling to
enable best product lifetime performance at highest possible
precision
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Supervisor & Reset IC — New device familie

Pin compatible — Lower cost

i

EE - Industrial, GI, PoS, STB etc

TLVBXXE — SC70-3, SOT23-3 e g S

Top View

Competition families — RT9818/9, MAX803/9, S-809,
SGM803/9, DS1812, ADM803/9 etc
TLV840 - SOT23-5, SC82

Competition families — NCP30x, S-1003/9, S-1910, S-
809, PST81/2, BD53, BU42, XC6118, R3116 etc

NanolQ

EE —Power tools, Battery powered T &
appliances hE ]
TLV840, TLV841, TPS3899 - 120nA L. -
TYP U e
TLV8XXE — 250nA TYP

Longer battery life. If

Monitor high voltage supplies through resistance divider

RESET—

TLV840 and TPS3899 families —Q1 qualification ongoing

Small size

EE — Comms Infra, Personal
Electronics, Handheld instruments
TLV841 — Industry smallest
(0.73mm*0.73mm) WCSP supervisor
TLV8BxXE — X2SON package (Imm * -

YBH Package

-Pin
TLVB41S Top View

FESET VoD
[ (az)
</ s
SENSE GND
\ a0
(=

1) [& | RESET /RESET
1mm) crs 2] [s] sense
TPS3899 — Sense delay feature + eNp[s]  [«]vop

Sense in small DSE package
(2.5mm * 1.5mm)

Specified low Vpor & Vppuin

EE - Industrial, GI, Medical, ThnM

VDD Veosm — = — — — —
TLV840,TLV841, TPS3899 — Vo™ S A= ===~
0.7V Veor oA E—
0.85V Vppuin Active low \ R
1V Vppuin Active High R
Specified across Industrial -40°C to 125°C temperature range. RESET ! —
Vpor - Controlled RESET assert even at low supply level. Helps
system stability over wide voltage range. A

Vpomin — Reliable supervision over wide voltage rail.
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| Overview | Products ‘ Applications ‘ Reference designs [RESNTRPTNUSISR Support & training

Voltage references — Technical documents

Voltage Reference

[rerv— g o s
e OVerview —

Review the Shunt and Series

3 selection guide parameters
at a glance to choose the:
right VREF for your s
application

Download (PDF, 1130KB)

Tips and tricks for
designing with voltage
references

Tips and Tricks for
Designing with Voltage
References provides a
comprehensive overview of
voltage reference basics
and application design.

Download (PDF, 5486KE)

Voltage reference
selection basics white
paper (Rev. A)

Voltage references are a key
building block in data
conversion systems, and
understanding their
specifications and how they
contribute to eror is
necessary for selecting the
right reference for the
application.

Download (PDF, 1231KB)

‘ Overview | Products |Applicatmns | [ECCIRENLIEE  Technical documents:

Supervisor & reset ICs — Technical documents

Voltage Supervisor and
Reset ICs: Tips, Tricks
and Basics

- Get an introduction to
ey V0ltage supervisors and an
in-depth overview of their
various applications

Download (PDF, 2025KB)

Voltage Supervisors
(Reset ICs) Quick
Reference Guide (Rev.
H)

Check out our most popular
supervisors and reset ICs.

Download (PDF, 422KB)

Yoltage Supervisors
(Reset ICs): Frequently
Asked Questions (FAQs)
(Rev. A)

Read about the most
frequently asked questions.
(FAQs) for voltage
supervisors, reset ICs,
voltage detectors, watchdog
timers and all related
monitoring devices.

Download (PDF, 387KE)
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Using the TL431 as a Voltage Comparator

icanto Rive-Mato, Ethan Than, Marcos Zamers

ABSTRACT
T sppicocn o s how argees an e e LAY voage e o wndow
comprator aggheatons. Tha Gocumert wh 460 Sover common oSN prcems and Sokicns when
g TLASY 2 8 comprar

a0 o roguistes vt wotage
REF i o e CATHOOE" B 8.
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Voltage Reference Solutions in Motor Drives

* Texas |

Thare e o,

comnon oy o
o corat . et e s
m.._um.m"?.,m for
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moire s Used because  snacies e refecton of
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e
b vl e and <ot 5 0 ot of 1 ADC.

Engmes can trash the ciowd foop fom “REF” o CATHOOE"

The T4 55

R epiaicr ety vt o e s

2 Voltage Comparatoe Appicstion
Figere 1 shows i TL431 et tioc: e The
e dagram e vacn comcaae s Toe et
the WP e

T i Vo
o’ e "REF o s o
e e 2 o a8 v o S s o o s
Dasn conmdrstons wh be Sucusses n meck Sws 1

e
‘-\ Y >V,
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i Application Report
@ FXASNSFRUMENTS s Mo 2
Back-Up Power Supply Switchover With Supply Voltage

Supervisor and Power Multiplexer / Swilch

Tradokya Rai, Santhosh 3, Micheel DeSando

e

. .
= (I
.

i3 Toss scsion et
INSTRUMENTS
Programmable Push-Button, Pulse Detector, and Pulse
Generator Solutions
Jocron:cosaras
assTRACT
The spphcaton rcte Sescrbes how 1o ree 8 punh uton, e Geces and e
s g e vge, supanvae ety PGB TRU3RD. PGS s 1RSSR T
Eopicaton rots o coves e famg Sey Pustuton optes. TPSIAZ. TPSUZ1, sed TPMZL
Uity o appicaton ks peédes Sarmabve i V. i powes w1 -

MchawiDusane

orwue

Application Brief
Voltage Monitoring with Programmable Reset
Assertion Timing Using the TPS3899

* TExas INSTRUI

There are many apgbatons for which o senwe deisy

o b n

INSTRUMENTS
TPS3700 Split Supply Positive and jative Dual Voltage
itoring Soluti

Report
SEVAK2-Octba 269

lution
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https://www.ti.com/lit/an/snva959/snva959.pdf
https://www.ti.com/lit/an/sbva061/sbva061.pdf
https://www.ti.com/lit/an/sbva062/sbva062.pdf
https://www.ti.com/lit/an/slva987a/slva987a.pdf
https://www.ti.com/lit/an/snva861/snva861.pdf

Functional Safety Documentation on TI.COM

3 Fallure Mode Distribution (FMD)

The talure mode distribation estmation for TPS3703-Q1 i Table 3-1 comes from the combnation of comemon
modes listed in stancards such as IEC 61508 and ISO 26262, the raso of sub-circust lunction size and

complexity and kom best engineering judgment.

@ TPS3703-Q1 @«

Teo Procuct cetalds Technical documentation Design & cevelopment Ordereg & cusity Support & traning ™ i i s ; T PR o - %
Overstross
Table 3-1. Die Failure Modes and Distribution
Ole Failurs Modes Failare Mode Distrdetion ()
Technical documentation e o
NRESEY talse v 1%
RESE T 19 Outmde specfcanon (voltage o teve | ens
% = Top documentation K 255 product selected by 7 TRESE T Satery Ovtnate specRCIton 5=
R Tee Ouxce o 4 Pin Fallure Mode Analysis (Pin FMA)
A v Ftee UDe by keywere This section provides a Fallure Mode Analysis (FMA) for the pins of the TPS3703-Q1. The fallure modes

covered in this document iInclude the typical pin-by-pin fallure scenanos:
Pin short-circuited %0 Ground (see Table 4.2)

% Dessdent TPSITUIQ1 Overvoliage and Undenvoltage Heset IC With Time Delay and Marve! Reset datasheet (Rev C Feb 1 o
* Pin open-circuited (see Table 4.3)
Furctional safety informaton TPSITOM] Functional Safery 71T Rate, Faslure Mode Distribution and Pio FMA (Rev. A) * Pin short-circuited o an adjacent pin (see Table £-4)
*  Pin shon-circuited %0 VDO (see Table 4-5)
E-bock Voitage Supervisor sod Reset IC Tips, Tricks snd Basics = Pin short-circuted 10 IRESET s also included (see Table 4-8)
Table 4-2 twough Table 4.6 also Indicate how these pin CONABoNs can affect the device as per the falure effects
in Table 4-1
Functional Safety Information 2 Functional Safety Failure In Time (FIT) Rates Table 4-1. TI Classification of Fallure Effects
TPS3703-Q1 This section provides Functional Safety Faidure In Time (FIT) rates for TPS3703.Q1 based on two diflerent Class. Faiure ENects
Functional Safety FIT Rate, FMD and Pin FMA AP = T T
unctional ty ate, and Fin + Table 2.1 provides FIT on IEC TR 62380 / 1SO 26262 part 11 ) N Samee b bous of Arcaonatey
" I I Table 2-2 provides FIT rates based on the Siemens Norm SN 29500-2 3 N0 Sevicn Sarrige D pardr TArce Segr SOeton
‘? NSTRUMENTS Failure Rates per IEC TR 62380 / 1SO 26262 Part 11 o Mo vt Samage 1o Feact o Arraity or pertaTrarce
FIT Fabures Por 10*
Y Figure 4-1 shows the TPS3703-Q1 pin diagram, For a detaled description of the device pins please refer 10 the
Table of Contents ) Pin Configuration and Funcbons section in the TPS3I703-Q1 cata shoet.
1 Ovarview 2 ?
2 Pumcsonal Satety Faars o Thews (71T) Rates 3 sense [
3 Paturs Mode Datrbution . 4
& Pin Faiure Mode Anatysss (P FUA) 3 ] The fadure rate and mission profile information n Table 2-1 comes from the Reliabilty data handbook IEC TR voo ||
Trademarks 62380 / 1SO 26262 part 11 p o
201 SRS B NS Py £ Dt URpstive Suman * Mission Profée: Motor Control from Table 11 —
*  Power disspation. 5 mW
+ Chmate type: World-wide Table & Figure 4-1. Pin DiagramDSE Package 6-Pin WSON
: s '.. .‘m:"“m’ Following ace the assumplions of use and the device configuration assumed foe the D FMA i this section.
* EOSFIT rate assumed: 0 FIT * VDD =33V.V_SENSE = 12 V. /RESET pulled-up 1o VDO uniess stated otherwise
Table 2-2. Failure Rates per Siemens Norm SN 29500-2 Table 4-2. Pin FMA for Device Pins Short-Circuited 1o Ground
I Table Casegory Reterance FIT Rate | Mefersace Virtaal T, | Fature
P Name s o Necais) Efect
[ s CMOS, RiCIOS e l we Clase
Dgtal, enaiog | meaed
e s [N damage 15 cevice. can aflect acpRcaion lncionaity. SHoMs vORSON SSply %0 GROUNG. e
rresves crrers
The Reference FIT Rate and Reference Virtual T, (junction temperature) in Table 2.2 come from the Siemens
Norm SN 20500-2 tables 1 twough §. Fadure rates under operating condiions are calcutated from the reference Voo 35 [0 U0 Oy SN SN AN Ay SR VO A oD, c
e e oo In BN 205002 ychion 4 cT 3 Normal cperation Sevce I Latch mode Uity has pul-Gown resastance 1o e carfrt o
RESET A [No Gamage 15 Gevice_ e sRec appRcaon lendionaity_ FOIces Seeet %5 Be awseded 3
GNO S [Noomal cpenason B
s § [ Nommal oeranon 11 wome Canes. Gl Sorces meset 40 T aeseried <
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Visit www.tl.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated
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