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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Supervisors & Reset ICs

Product Families

* TPS37xx (window)

* TPS3840/TLV840 (low power)
» TPS385x (watchdog timer)
Sectors/EEs

* ADAS, Infotainment

» Personal Electronics

* FA&C, BA, Grid, MD

VDD

Reset IC Processor

o MR RESET RESET

Product Family Overview

Series References

Product Families

* REF50xx (precision)

* REF33xx/REF4132 (low power)
* REF31xx/34xx (gen. purpose)
Sectors/Customers

 Factory automation - PLC

* Medical - BGM

» Automotive HEV/EV

Shunt References

Product Families

* TL/TLV43x (commodity)

* ATL43x (low power)

» LM404x/405x (med accuracy)
Sectors/Customers

» Power Adaptors, Appliances

« Comm/Server power

+ Automotive Body Electronics
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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 .

2 Supervisor & reset ICs (166) 7

ti.com/vref

\

-
-

| > Voltage references (216)
Current references (4)

Series voltage references <

(96)

_ - Shunt voltage references

(116)

~

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
by

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

=~ AlProduct portrolio

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 power and signal integrity to improve system-level protection

SINEURSIvAE Achieve higher performance in smaller spaces, enhancing system functionality
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Supervisors & Reset ICs

Ease-of-use

==
TLVBO3E channel

TLVBOSE @ TPS3803
TLV8x3/09 @ TPS3808™
MCP809 TPS3895"
TPS3809 TPS3897"
LM809/10 @ TPS3710
LM3724 TPS3711
|
| [ I [ | I [ |
Integrated " Active-high reset " Standalone
o r A o 2hA watchdog oindow || “and overvoltage ||  Power fail Push button watchdog
a timer pe! detectors a timer
TPS3831*/9 @ TPS3840 ©TPS3851" @ TPS3700 TPS3125%/6" LM3704* TPS3422 @ TPS3431"
LM8364 @ TPS3890° @TPS3813 TPS3701 @TPS3825" LM3710"
TPS3847* @ TPS3836%/8" TPS3123%/8" @ TPS3702 BTPS3837*
LMS33460 L8365 ©TPS38207/37/8" @ TPS3703 TPS3896°/8" :
TLV840 UCG2946 TPS3870 Window
\ \ watchdog
ive-hi Integrated @ TPS3430*
Ant:veiglgh watchdog Backup b:mary
timer wital
TPS3124 ®TPS3850/2* TPS36068"
@®TPS3824 TPS3617/8
TPS36197/20"
Chip-enable
gate
TPS3600°/10°/13"
Dual channel Triple channel Quad channel
@ TPS3779/80 TPS3510 @ TPS386000
@ TPS3805 TPS3511 TPS386040
TPS3806 TPS3513 TPS386596
TPS3807 TPS3514
TPS3106"
LMC6953"
|
[ I ]
’ Watchdog ‘ I P"i':,’:[,t'a" | Push button | Active-high
TPS3110° TPS3103 TPS3420 @ TPS3307"
TPS3421
Active-high Active-high
| reset ‘ | reset Watchdog
TPS3305° TPS3707 @:rrr;%;gg_ Bold indicates a supply voltage range of 12 V or higher

*Indicates manual reset pin
@ Indicates automotive-grade version available (AECQ-100 qualified)

Wide V,y |{ @

Low 1Q

*ﬁ; Texas
INSTRUMENTS

TPS37A-Q1
SNVSBDE - AUGUST 2020

TPS37x-Q1 (65 V & 2uA) Over & Under Voltage Detector with Delay Function
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Features

AEC-Q100 qualified with the following results:

— Device temperature grade 1: —40°C to +125°C
ambient operating temperature

— Device HBM ESD classification level 2

— Device CDM ESD classification level C7B

VDD: 2.7V to 85 V (Vpgr=1.4V)

SENSE and RESET pins are 65V graded

Low supply current: 1uA (Typ.)

Flexible voltage options Table 13-2

— 2.7V to 36V (1.5% max accuracy)

— 800 mV option (1% max accuracy)

Built-in hysteresis (Vigys)

— Percentage options: 2% to 13% (1% steps)

— Fixed options: VTH < 8V = 0.5V, 1V, 1.5V, 2V,
2.5V.

Programmable reset time delay

Programmable sense time delay

Manual reset feature

Output reset latching feature

Output topology:

— Channel 1: Open-Drain or Push-Pull topologies

— Channel 2: Open-Drain

Applications

Telematics control unit

Emergency call system

Audio amplifier

Head unit and cluster

Sensor fusion and cameras

Body control module

3 Description

High voltage supervisor with integrated voltage divider
for low power and continuous car battery voltage
meonitoring. No compensation components required
(only pull-up resistor), external capacitor for timing are
optional to adjust veltage detection time (CTS) and
release time (CTR). Sense pins are high impedance
and can support extemal resistors if needed by the
application. This device has large hysteresis voltage
options to ignore cold/warm crank, start stop and
other common car battery transients.

CTRx pins also work as manual reset (CTR1/MR,
CTR2/MR) that can be used as a hard reset
debugging mechanism or as digital mute for
Telematics and Infotainment applications.

Both channels have Open Drain, Active high and
Active low options. Channel 1 has Push-pull output
option capable to drive an external FET/BJT.

Small WSON package with 100pm height Wettable
flanks to facilitate Autematic Optical Inspection (AQI)
and long pads facilitate low resolution X-Ray
inspection. Central pad is non-conductive to increase
the creepage between VDD and GND per guidelines
in IEC 60664

Device Information '

PARTNUMBER |  PACKAGE | BODY SIZE (NOM) |
|wsarx—m |wson {10) (DSK) ‘2,5 mm x 2.5 mm ‘

(1)  For package detalls, see the mechanical drawing addendurm
at the end of the data sheet.

Low Ia, No external

f oc/me
MCU
oo Voo

nesera| MU fopg

s

SENSED ESE
GND

o
7 oo
pewe P
‘Vbatt Converter

Typical Application Circuit
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[ Low IQ @\ Small Size

Shunt Voltage References

Q’ TEXAS ATLA431LI
R . INSTRUMENTS ATL432LI
Voltage Reference Selection Guide BLVSCUS0 - AR Y 2017 REVISED NOVEMBER 2019
Output Voltage ATL431LI/ ATL432LI High Bandwidth Low-lq Programmable Shunt Regulator
1 Features 3 Description
St R0y + Reference voltage tolerance at 25°C The ATL43xLI device is a three-terminal adjustable
10 005 L4030 A - . 0 up o 85 — 05% (B Grade) shunt regulator, with specified thermal stability over
350T-23, - applicable automotive, commercial, and military
20 005 | 01 LM4030 A/B - . [v] — 1% (A Grade) temperature ranges. The output voltage can be set to
30 015 LM4030 C . . a 550T-23 +  Minimum typical output voltage: 2.5 V any v_.'alue batween V4 (appmximately 2..’? V) and 36
- + Adjustable output voltage: Ve to 36 \/ V, with two external resistors. These devices have a
20 1.0 20 LM2/385/B* - cil d . 98: Vet typical output impedance of 0.3 (). Active output
- . TSSOR. SOR, *  Operation from ~40°C to +125°C (Q temp) circuitry provides a very sharp turn-on characteristic,
30 10 20 LW/2/385BX* Upto5.3v . - [TW, 7] SDIC-B, *  Maximum temperature drift making these devices excellent replacements for
~ 17 mV (I Temp) Zener diodes in many applications, such as onboard
50 1.0 20 LM/2/385BY* UptoS53vV | . FCM To-g2 27 mV (Q Temp) regulation, adjustable power supplies, and switching
- power supplies. This device is a pin-to-pin alternative
30/50 02 REF1112 3 Bl + 0.3-0 Typical output impedance to the TL431L1 and TL432LI, with lower minimum
50 01 | 02 | 05 LM4050/M A/B/C . . . . . e | e 1] +  Sink-current capability OPeraﬁﬂgﬁ CU"_I‘_?hm AEI,'L:;;pLI T:d'{ce h5)‘51Em dl‘m\'t\':f
_ consumption. The levice has exactly the
50 01 | 02 05 TL4O50/1 AMB/C  Upto 10N | = . . . . Vo ESOT-29 - I'r'h '_?:na_:? "“;‘"3 same functionality and electrical specifications as the
= lka= max; ATL431LI device, but has a different pinout for the
50 04 10 22 LM431C/B/A Up to 36V - 1} 350T-23 +  Reference input current lpge: 0.4 pA (max) DBZ package. The ATL431LI is also offered in a tiny
50 05 1.0 20 T4 AB Up to 36V . Cl 3ES0T-23% + Deviation of reference input current over ﬁjeglf‘é: f&gﬂ;gﬂlﬁnmﬁ’:ﬁ:g: which makes
temperature, | : 0.3 pA (max) :
100 01 | 02 L4040 A/B* . . . . . . . 1 0123, + Packages: 1';:& 1-mm X2SON or SOT23-3 The ATL431LI device nis offered in two grades, with
100 05 L4040 C* . . - . - . . 1 |ml‘;a‘IAther§nces (aijs (I'.‘) (I)f D::‘L am? 1%, for Tlhsng
100 0.1 02 LM4041 &/B Uip to 15¥ . 1 STy 2 Applications imusg{:m:gr:?f; t‘a‘:?szre'; E:;aoldm;i:ag:‘l':t;uépw:r the
: : TO-32 +  Adjustable voltage and current referencing entire temperature range.
100 05 Ll Lok : L *  Secondary side regulation in Flyback SMPS The ATL43xLIxQ devices are characterized for
129 0s LMV431B Uptodgy | = e +  Zener dicde replacement operation from —40°C to +125°C.
120 10 Lmva31A Uptodov e ve " Voltaga menioring . Device Informationt’
AE50T-23 + Precision constant current sink/source TRy il ]
129 15 LMu43t Up to 30V - 4 = Comparator with integrated reference AT Al 50123 (3) 290 mmx 130 mm
150 10 20 LWM/2/385B* Upto 5.3V . - WM ATL431LI X2SON (4) 1,00 mm x 1.00 mm
150 1.0 20  LM4040 D/E* & - - # - E & o (1) l;or alldz\ta'j’lzb‘\j:mpxmes, see the orderable addendum at
e en =
150 1.0 20 LM4041 D/E* Up ta 15V . a ¥550T.23, Simplified Schematic RV N
150 05 TVa31B Up to &V . [} Input —AAA Viea “bin X2SON
To-92 REF CATHODE
150 1.0 TiVa3ia Up o 8V . Werm > llm
150 15 TV Up to 8V . i}
k| e
Top Viow
Vret
i e jz’]ANODE
= = GATHODE
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W"‘E:Ew Precision

Series Voltage References

Voltage Reference Selection Guide

Texas REF70
INSTRUMENTS SNAS781 - OCTOBER 2020

REF70 Ultra-High-Precision Voltage Reference with Low Noise and Low Drift
Output Voltage

Temp | Package 1 Features 3 Description
Adjustable A8 Range | Options + Low noise : The REF70 device family offers a unique combination
- - - - - - - ] MSOP-8

Temp Drift

Ppm/G Initial Accuracy
3 REFS0ix — 1/fNoise (0.1 Hz to 10 Hz): 0.22 ppmy, of very low noise (0.22 ppm_), low thermal drift (2
— 10 Hzto 1 kHz: 0.5 ppm,pe ppm.i“C),l gnd high accuracy (10.13.25%).. Thgse
- s JEEDOEEE C sacs Lyt e e R e
[ | | 01 | | LM41408 G| “l- . c el 27 71005 (U T 57 B SRS equipment to achieve their péﬁonnance targets.
+ High accuracy: +0.025% (maximum)
7 0.2 REF32i0t . DO B T B oM | 5C23-6 . ’
- ; + Available in humidity resistance ceramic package High initial accuracy with very low temperature and
] | | 01 | | REFSoc - - - - - - - ] MSOP-B (Lcee) long-term drift help reduce the need for frequent in
! + Low dropout: 250 mV/ system calibration. =
10 0.1 LMa140C L o = G | S0ic-8 « Wide input voltage: 3 V to 18 LCCC (FKH) packege helps improve the long tem &
10 | 0.05 | | | LMa132A s |8 | s s s 1o | 580T-23 «  Output current: £10 mA drift and thermal hysleresis performance further for E
REF31 +  Industry standard voltage options: 2.5V, 3.0V, 3.3 applications requiring a very stable reference.
' 0z u ‘ i e € |8c236 V,4.096V, 5.0V REF70 is specified for the wide temp range of g
Fai | | | 02 | REF32xx . T T i] 50236 + Operating temperature range: -40°C to +125°C -40°C to +125°C. The wide temperature range &
2 01 | 02| 04 LMATRB/C/D e e e e vo 2 Applications pplatons. Contact he Tt sates represeniatve for O
30 | | | 0.5 | LM4132E o |le|la|a|a]e va SRR + Precision data acquisition systems additional voltage and package options. %
20 0.15 REF3ac . . . . . . o S . Indufﬁnal |nslrumentat|or1 Device Information =
. gemlconduof;hrrl test equipment PART NAME PACKAGE SIZE (NOM) w
50 0.2 LM41201/5A . R T T R Y N | = Power monitoring HOn) -
| | | | 580T-23 + PLC analog /O modules REF7025 LCCC (8) 5.00 mm = 5.00 mm %
= 04 LI 204175 * b M T e B * l +  Field transmitters REF7025 VSSOP (8) 3.00 mm x 3.00 mm <
w0 | | | 02 | REF30xx . O N B c 2807-29 (1) Forall available packages, see the orderable addendum at B
E] 0.2 REF30:0 . L o the end of the data sheet. <
75 | |01 oz | LM4128A/B P I I i i 0 | s
100 05 | 1.0 LM4128C/D O T IO B N V]
VIN 2501
w | | | | |20 reroonx . cllollale|o o | asoras [ o
REFT0 1~ 25005
10pF g 2o
T asfing =
—l AN+ REFIN g zooms
Apsizasos 29T, 2dms
2.49%05
AIN-
24z
S0 25 0 25 s 75 10 128
Tempesature (°C)
Output Voltage Vs Free-Air-Temperature

Simplified Schematic
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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

Tips and tricks for
designing with voltage
references

Tips and Tricks for
Designing with Voltage
References provides a

application comprehensive overview of
voltage reference basics

Download (PDF, 1130KB)

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
voltage supervisors and an
in-depth overview of their

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

Check out our most popular
supervisors and reset ICs.

various applications

Download (PDF, 422KB)

Download (PDF, 2025KB)

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.

Voltage Reference Solutions in Motor Drives

ke s v il v . i sl
o 10 Fmre M tpowd, SoRNOR. torue,

* Texas |

Thare e o,

comnon oy o
o corat . et e s
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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
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e
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Moter Feucmach
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o mxapie,
500 and s (COS) S o o v

¢ mMENTS

Back-Up Power Supply Switchover With Supply Voltage
Supervisor and Power Multiplexer / Swilch

Tradokya Rai, Santhosh 3, Micheel DeSando

e

. .
= (I
.

Application Report

SrvA9SS- oy 2020

S8vAce1 e 2030

Programmable Push-Button, Pulse Detector, and Pulse
Generatol

r Solutions

- g uton, e Gtecas and e
i omie Thdoe. PSS s TPssae T
P

MchawiDusane

(Migrating Designs to LP3470A Low Iq Voltage Supervisor
for Improved Power Supply Monitoring

Michael DeSando

®3 TEXAS INSTRUMENTS

LP3470A 1 @ ow power
et

eceotags Buks 1203, 2 278V,
253, 3087, 305 v, 407,436 v, g 463V

INSTRUMENTS
TPS3700 Split Supply Positive and jative Dual Voltage
itoring Soluti

Report
SEVAK2-Octba 269

lution

e LP3470A Gatasheet 1 determine tho

e LP3ATGA ST g provies 1 o

orwue

The trse
PIATOA are low power, wide Nngut vokage range. and
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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
https://www.ti.com/lit/an/snva895a/snva895a.pdf

Functional Safety Documentation on TI.COM

. J@ TEXAS
W3 TEXAS INSTRUMENTS | scarcr a Login/Register @ Engiish v Shipto ¥ USD INSTRUMENTS
Functional Safety FIT Rate, Failure Mode
Home | Powermanagement v | Supervisor &resetiCs v A subscribe to updates DIStI’IbUtIOﬂ TPS3703'Q1
TPS3703-Q1 @ Overvoltage and Undervoltage Reset IC with Time Delay and Manual
- ACTIVE Order now
Q1 o [e==] Reset
Automotive high-accuracy window supervisor with reset time delay
Functional Block Diagram
N VDO
DATA SHEET TPS3703-Q1 Overvoltage and Undervoltage Reset IC With Time Delay and Manual Reset datasheet (Rev. C) | Online data sheet .
SENSELT V Comparator
Product details Technical documentation Design & development Ordering & quality Support & training $ l L
Technical documentation + ‘ |
0% Comparat o
or this product selected by Ti = Raterence R
Type Title Date = rL
Al ~| | Fiter title by keyword p L
%  Datasheet TPS3703-Q1 oltage and Undervaltage Reset IC With Time Delay and Manual Reset datasheet (Rev. C) Feb. 21,2020
Application notes TPS3703-Q1 Functional Safety FIT Rate and Failure Mode Distribution Dec. 18,2019 FIT IECTR 62380/ 1SO 2626211 (1) Per 10*9 Hours (Fi
Total FIT Rate 4
White papers Woltage Supervisor and Reset ICs: Tips, Tricks and Basics Jun. 28,2019 Die FIT Rate 2
Application notes Implementing Voltage References and Supervisors Into Your Traction Inverter Desi May 22,2019 Package FIT Rate 2
Technical articles How voltage references and supervisors help achieve ASIL functional safety goals May 10,2019
FIT Siemens Norm SN29500 (2)
Technical articles How diagnostics help your ADAS of functional safety May 06, 2019 Table Category Ref FIT A, Ref Virtual T) 8,
Application nates Voltage and Pracessor Monitoring Solutions in Factory Automation and Control App May 02,2019 Table § Digital,  Mixed 25 FIT s5¢C
Application nates Comparing Voltage and Processor Monitoring Solutions Apr. 05,2019
User guides TPS3703Q1-A4120EVM User's Guide Aug. 21,2018 Failure Modes Failure Mode Distributi
Technical articles Automative electronics design made easy Jul. 18,2013 nRESET failsto trip 15%
nRESET false trip 15%
Technical articles John discusses benefits of LEDs in automobiles Jul 16,2013 NnRESET trip outside specification (voltage or time) 80%
nRESET delay outside specification 5%
Pin to Pin short any two pins 5% 11
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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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TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
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