Welcome to the Texas
Instruments
New Product Update

We will begin promptly at 1 min past the hour- thank you for your patience
Phone lines will be muted during the presentation.

We are now using web-ex VOIP audio. There is no telephone dial in.

Please post questions on the chat Web-Ex Chat
or contact your sales person or field applications engineer
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Introduction to Precision ADC

What we do

SAR and delta-sigma
ADCs (up to 10 MSPS)

Isolated amplifiers and
isolated delta-sigma
modulators

Audio ADCs and codecs

Automotive

Tl Information — Selective Disclosure

What we will cover

Important collateral
* Fundamental knowledge
» Device-specific

How to find ADCs

Factory automation
products

Wip TEXAS INSTRUMENTS
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Collateral Update

Fundamental knowledge
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Precision Labs

= Comprehensive online “classroom’

— 180 videos and counting

= Ties fundamental knowledge to
practical applications

= Many modules include hands-on
training

Table of Contents
Ti Precision Labs - ADCs (45) TI Precision Labs - Interface (15)

Ti Precision Labs - Amplifiers (65) 1) precision Labs - Multiplexers

(4)
Tl Precision Labs - Isolation (11)

Tl Precision Labs - Sensors (22)
Tl Precision Labs - Motor Drivers

(8)
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Example Video
2.1 Tl Precision Labs - ADCs: SAR ADC Input Types Ema

Single Ended Pseudo-differsntigl

ADS7042

PLABS-SAR-EVM

(Digital Controller)
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https://training.ti.com/ti-precision-labs-adcs?keyMatch=PRECISION LABS&tisearch=Search-EN-everything

Circuit Cookbooks

» Simulated circuits for common applications
= System / Component tradeoffs make circuits adaptable
= # of circuits: amplifiers (64), ADCs (34), DACs (15)

ADC Table of Contents Example: High-side 3-wire RTD
Low-power, small size, and cost optimized circuits _E“ T E‘“F

Level translation input drive circuits

Low-level sensor input circuits

Analog Engineer’s @S

Circuit Cookbook: Data Converters

Input protection, filtering and isolation circuits

Commonly used auxiliary circuits

T
3
1

v
|H—u—<§ g
T
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http://www.ti.com/design-resources/design-tools-simulation/analog-circuits/data-converter-circuits.html

Analog Engineer’s Pocket Reference

» Easy reference guide for everyday analog
design challenges

= Media options: hard copy via Tl.com store,
PDF, smart phone app

Front Cover Example: Resistor coding
Analog Enginger's 3bend=([l]:>= AR
N I

Brown, Green, Red, Black, Blue, Red
1620), 0.25%, S0ppm/°C:
1% dlglt Trrpeﬁl ure Coefficient
?“"dlq leleran
3 digit LN&D sadasflrerate n Military Spec.)
Additional zeros

Figure 1: Resi: I

&5 TEXAS INSTRUMENTS
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Example: Settling time & accuracy

Time constant =t =R C

A,

\ R Jvyam
Vin X :I: C

Figure 86: Settling time for RC circuit-related to ADC converters

Table 37: C sion y achi | after a specified time
Setiling time in time Settling time in time
constants (Nyc) Accuracy in bits (N) constants (Nyc) Accuracy in bits
1 1.44 10 14.43
2 2.89 11 15.87
3 4.33 12 17.31
4 577 13 18.76
5 .2 14 20.20
[ 8.66 15 2164
7 10.10 16 23.08
8 11.54 17 24.53
9 12.98 18 2597

Wip TEXAS INSTRUMENTS
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https://www.ti.com/seclit/ml/slyw038c/slyw038c.pdf

Analog Engineer’s Calculator

Analog Engineer's Calculator

Select the Calculator Calculator

=] Data Converters
Cookbook Search Py
Anti-Alias Filter Designer Standard Deviation = 19

= Calculator featuring many e o | = R A

ADC SAR Drive AVDD = 5V

helpful ADC, Op Am d |
ADC + Signal Chain Noise Peak-to-Peak Effective Number of Dalz Rale = 20SPS |
e p u y p p, an Codes Bits (ENOB) 1400 12k Samples

Ideal Converter 1200 flo=19

1 Conversions 130 |1?.959§
passive tools s — o

INA Vout vs Vem

Inverting Level Shift -
Standard Deviati o
Moninverting Level Shift cm';ﬁ' SRR Effective

=  Extension of the poc ket Comparstorw Hysaes Resahunen 600
Find Amplifier Gain 3 Resistors
INA Vem + Dif Filter 19 19.7521 :
Find Amplifier Gain

reference T
Find Parzllel Combe w. Standard R

Find Series Combe w. Standard R
RC Charge / Discharge | oK | ‘ Help |

H RC Low Pass Filter
u n C u eS COO OO I n S Find Voltsge Divider
Find Standard Resistor or Capacitor
B Noise

Integrated Noise

= Downloadable, Labview- o

Phase Margin vs. AC Peaking

based offline tool e

Via

Adjacent copper traces
Microstrip

PCE Parallel Plate Capacitance
PCB Trace Resistance

Counts

Tl Information — Selective Disclosure
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http://www.ti.com/tool/ANALOG-ENGINEER-CALC?keyMatch=ANALOG ENGINEER'S CALCULATOR&tisearch=Search-EN-everything&usecase=part-number

Collateral Update

Device-specific
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E2E forum

{‘ TEXAS INSTRUMENT‘S Search through millions of questions and answers Q,

= D|reCt Support from TI,S E2E™ support forums » Forums  Technicalarticles  Titraining  Getting started
applications team for a” Data converters > Data converters forum v More
device-related questions

Frequent questions

ADS1248: External Reference voltage 5| Saribel Daza
: L&) Nov 6, 2019 8:50 PM
. . . OReplies  9Views ™ N [FAQ] Do the ADS129x EVMs work on Windows
= Replies within 24 hours
ADS9234R: Sending Sampling Data over one SDO wire ;atestlpc:t by A Where can il adiional raiing
yan Andrews

n Growing ||St Of answers LReply  11Views s VS vdeos for ECG applications?

[FAQ] Does Tl have a reference design for

ADS1241: reg write and read issue Latest post by monitoring personal multi-parameter bio-
to frequently asked
4 Replies 39 Views Nov 6, 2019 8:23 PM

[FAQ] Does Tl have a reference design for

qu estions (FAQ S) ADS112C04: Error on ADS 112C04 check value E Latest post by softwarepacemaker detection n €67

Bob Benjamin [FAQ] Does Tl have a reference design for
Nov 6,2019 7:47 PM hardware pacemaker detection in ECG?

3 Replies 47 Views

Tl Information — Selective Disclosure
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https://e2e.ti.com/support/data-converters/f/73

Device calculators

= Product-specific design calculators for
integrated ADCs

= Tools and calculations to complement
datasheet information

= Reduce design challenges and time to
market

ADS125H02 product folder

ADS125H02 @ scme
24-bit, 40-kSPS, 2-ch delta-sigma ADC with +20-V input, PGA, IDACs, GPIOs and VREF

InEnglish |v| | Alert me

DATASHEET

ADS125H02 £20-V Input, 2-Channel, 40-kSPS, 24-Bit, Delta-Sigma ADC With PGA and Voltage Reference
datasheet (Rev. C)

) view now Download

Description & parametrics | Technical documents [DESEGERCENOLLLLIR % Order now | Quality & packaging | Support & training

Example: CM range calculator

PGA Input % Stage 1 Output % Stage 2 Output
25

2 HV_AVDD

Upper absolute Vaglimit

15

10
= 5 \/
> e = T
2o i i
= 1 1
S 5 Vi —d— 1

10

-15

1 A
-20 HV_AVSS

Example: Digital filter response

NOTE: The effect of averaging from chopping or ac-excitation modes is not shown in the filter response.

Models | Design kits & evaluation modules Software | Development tools

Software (2)

IADSWZSHGZ Design Calculator (Rev. A) (ZIP 2156 KB) 11 Jun 2019 I

ADS125H02 Example C Code (Rev. A) (ZIP58 KB) 19 Mar 2019

TlInformation — Selective Disclosure

Magnitude (dB)

Digital Filter Frequency Response
0

_,-_____\ Normal Mgde Range
-20
-0
H
= ]
H
5 \ /
-80
N H
120
] 10 20 30 40 50 60 70 80 80 100

Frequency (Hz)

Right click on the x-axis to adjust the displayed frequency range..

Wip TEXAS INSTRUMENTS
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http://www.ti.com/product/ADS125H02/toolssoftware#softTools
http://www.ti.com/product/ADS125H02/toolssoftware#softTools

Software code examples Example: register read

fh:“?
* \fn uint8_t readSingleRegister(uint8_t addr)

n Releasing C Code Exam pIeS for * \brief Reads contents of a single register at the specified address

* ‘\param addr address of the register to read
* \return 8-bit register read result

popular products

uint8_t readSingleRegister(uint8_t addr)

. { . . - 3
= Designed to be part of the EVM GUI o SRS
uint8_t DataTx[6];

creation process wints_t Dotafx[6] - {  };
uint8_t bytelength = 6;
uint8_t dataPosition =

= Next: LINUX, FPGA )= sutta T sy

DataTx[8] = OPCODE_RREG + (addr & ©x1F);
DataTx[1] = ADC_DontCare;

AD8125H02 Drod UC'[ folder g:::l:g} ; ;?lculateCRC(&DataTX[E], 2); /* Compute CRC-2 =/

DataTx[4] = @;

45

ADS125H02 @ perandel =
. . . . /* Select which /CSx pin to set low */

24-bit, 40-kSPS, 2-ch delta-sigma ADC with £20-V input, PGA, IDACs, GPIOs and VREF bool nCS1 = !(addr <= @xBFu);

InEnglish |v| | Alert me bool nCS52 = !(addr >= @x18u);
DATASHEET /* SPI send & receive */
ADS125H02 +20-V Input, 2-Channel, 40-kSPS, 24-Bit, Delta-Sigma ADC With PGA and Voltage Reference setC5(nCS1, nCS52);
datasheet (Rev. ) SPI_SendReceive(DataTx, DataRx, bytelength);
=) view now Download setCS(HIGH, HIGH);

/* Validate command response */
if (validateSPI(DataTx, DataRx, OPCODE_RREG))

Description & parametrics | Technical documents ESEQRAEVCILINA ¥ Order now | Quality & packaging | Support & training g:n:i:géiei:zr‘:ggng:/ DataRx, bytelength, "RREG");
s 3 3 3

Models | Design kits & evaluation modules Software | Development tools zlse
{
Software (2) /* Update register array */
ADC_RegisterMap[addr] = DataRx[dataPosition];
ADS125H02 Design Calculator (Rev. A) (ZIP 2156 KB) 11 Jun 2019 }

IADSWLSHGZ Example C Code (Rev. A) (ZIP 58 KB) 19 Mar 2019 I return DataRx[dataPcsitiun];

Tl Information — Selective Disclosure
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http://www.ti.com/product/ADS125H02/toolssoftware#softTools

Circuit cookbooks => circuit design hub

Py

Code Examples

Pseudo Codo Example.

ovice and o
1281 o contnus
conversion mode. The dedicatod DRDY pin indcates avaéabilty of new conversion data, Pseudo code &

i Analog Engineer's Circuit: Data
TexAs Co

nverters
]NS’rRlJMEN-rS SBAA10-December 2018

Three-wire PT100 RTD measurement circuit with high-side
reference and two IDAC current sources

Joseph Wu, Chris Hall

48
i
i

i

from the device. This circuit can mmanmm:m-wnmsmﬂum
and factory making precision ADC
mm-vmdkmmmﬁwﬂm mABuch«m RTD Measurements.

o 1809 208

Tl Precision Labs

2.1 Tl Precision Labs - ADCs: SAR ADC Input Types

Fully Differential Input

|Iarertey

Vem must ba
constant t Vre2

EERDs, EE Pages

Analog input module

.

Product Folders

ADS1261 s

24.bi 404585 10-ch dei

Dascription

ADC With PGA, VREF, IDA

Features

mrnsums we ad CRC et verhcation. ADS1261 axarmpie code s
atabie o e ADS1261

Related Content

& .{-PElefRUMENTS SBAA275- June 2018 |

Joseph Wu

Application Report

A Basic Guide to RTD Measurements

ABSTRACT
RITDs, o ressiance are
o aimong he most accirsle |-w-=u- sensors avaiabie, covering large_temporature. ranges.

accurate measu i preciion anaiog-odigial converers (ADCS) redores

ting
)ﬂ-ﬂm m ol n desgn ofmeskaraciont s End cakoatin o 1 TheamASIOT,
lew eir specifications, consiruction,
Diferent

et ccut lopolages ith eecison ADCS are presenod or
dfferent RTD configurations. Each cifcu is shown with a basic design guide, showing calculation
Pocessary 1o deermine 1he ADC. setings, it measurement etor, and ve thal 1hs Gecig s in he
operating range of the ADC

1 RTDOverview. 2
2

single Ended #1: No Ground Sense (Negative Input)

Pre-Filtered Search

e s f 8. Bt e i . ok THA G e
e, Sou e o B for A

Py

Tl Information — Selective Disclosure
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How to Find Precision ADCS
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Finding TI’'s Precision ADCs

Find the best
device for your
application with

17 additional

parameters

Tl Information — Selective Disclosure

Resolution (Bits)

a

Sample Rate (Max) (kSPS)

a

Number of input channels

Interface

<]

Operating Temperature
Range (C)

Package Group
Approx. Price (USS)

[ Power Consumption (Typ)
(mw)

[] Package Size: mm2:W x L
(PKG)

[J Architecture

3 nput Type

[J Multi-Channel Configuration
[ Features

[[] Reference Mode

[ nput Range (Max) (V)

[J nput Range (Min} (V)

[J Analog Voltage AVDD (Min)
v)

[[] Analog Voltage AVDD (Max)
v)

[ Dpigital Supply (Min) (V)
[ bigital Supply (Max) (V)
[J INL (Max) (+/-LSB)

[J siNAD (dB)

[] snr (dB)

[ Rating

v

Quick search

Resolution Interface Select

Or

http://www.ti.com/data-converters/adc-circuit/precision-

adcs/products.html

“Products > Data Converters - Precision ADCs (<=10MSPS)”

*r— v
o S h f
s (a5 < [s2 earch taster
Architecture Select ~ = t =
Number of P Py h q k
input channels e WI u I C
z 1 < 21
nputtype  Select v search
Sample rate ® °®
(Max) (kSPS)
z |0.015 < |8000
Part Number Resolution MNumber of input Sample rate Interface
Q, (Bits) channels (Max) (kSPS)
TLAZ2518 - Small 8-channel 12-bit analog-to-digital converter (ADC) with SPI 12 8 1000 Enhanced SPI
interface and GPIOs - New
ADS131M04 - 24-bit 32-kSPS 4-channel simultaneous-sampling delta-sigma ADC 24 4 32 SPI
Easil h
ADS9234R - 14-bit, 3.5-MSPS, dual, simultaneous-sampling SAR ADC with 14 2 3500 Enhanced SPI, aS I y S earc
internal reference and enhanced SPI - New SPI throu h TI,S
ADS7038 - Small 8-channel 1-MSPS 12-bit analog-to-digital converter (ADC) with 12 8 1000 Enhanced SPI g
SPlinterface, GPI0s and CRC - New 558 PrGCiSI On
ADS7028 - Small 8-channel 12-bit analog-to-digital converter (ADC) with SPI 12 8 1000 Enhanced SPI
interface, GPIOs and CRC - New A D CS
ADS7128 - Small 8-channel 12-bit analog-to-digital converter (ADC) with 12C 12 8 140 12¢
interface, GPI0s, CRC and RMS m - New
TLA2528 - Small 8-channel 12-bit analog-to-digital converter (ADC) with 12C 12 8 140 12¢
interface and GPIOs - New
ADS9224R - 16-bit, 3-MSPS, dual-channel, simultaneous-sampling SAR ADC with 16 2 3000 Enhanced SPI,
internal reference and enhanced SPI - New SPI

Wip TEXAS INSTRUMENTS
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http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html
http://www.ti.com/data-converters/adc-circuit/precision-adcs/products.html

Precision ADC Hero Products

Tl Information — Selective Disclosure
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ADC types covered In this presentation

Factory Automation

e Low noise, 24-bit delta-
sigma ADCs

 Excellent DC precision

* Features for process
level (4-20mA / £10V)
and sensor (temp /
pressure) inputs

Gridinfrastructure

24-bit delta-sigmas /
12-18-bit SAR

Simultaneous
sampling

Metrology features

+10 V input option w/ 5
V supply

Tl Information — Selective Disclosure

<16-bit ADCs
SAR and delta-sigma

Low power, small size,
low cost

Ideal for monitoring
functions (V/1/temp)

Wi3 TEXAS INSTRUMENTS

General Purpose
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Factory Automation ADCs
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ADS124506 / ADS124S08

24-bit, 4 kSPS, 6/12-Ch AX ADC for Precision Sensor Measurement

Features

Temperature

-50°C to +125°C
Range

5mm x5 mm
(QFN-32 / TQFP-32)

Package

24
# of Ch 6/12
Sample Rate 4 kSPS
27Vt0525V
AVDD 25V
DvDD 2.7Vto3.6V
Single-Ended

Low-Noise PGA
(19 nV @ G=128)

Low-Drift Reference
(20 ppm/°C max)

2x Current Sources
(IDACs)

High Accuracy
Oscillator (1.5%)

Applications

= Temperature Measurement: RTDs | Thermocouples |

Thermistors
= Pressure Sensors

» Electro-Magnetic Flow Meters

= Universal PLC / DCS Analog Input Modules

= Weigh Scales

Tl Information — Selective Disclosure

Low-noise PGA enables precision measurements for the
smallest input signals

Low-drift integrated voltage reference reduces system cost
and size while still offering high precision and accuracy

Dual, matched IDACs can used for RTD biasing, reducing BOM
size and solution cost

High-accuracy oscillator enables better 50/60 Hz rejection than
competitors for noisy industrial environments

AVDD AVSS-SW REFNO REFPO REFOUT DVDD
O O O O O
AINCOM e Reference 2.5V ADS124S08
Current MUX Reference ADS124S06
AINO Sources.
AN
AIN2 D START/SYNC
AIN3 . Buffers 50 RESET
AIN4 A Configurable Serial o olieS
Input 24-bit Interface
. ANS Vi [ < e Digital Pl S0 scLk
| AIN6! / REFPL ~ Filter Control |+—<JaIN
| A|N7I/REFN1 - O DOUT/DRDY
| A Rail
| AIN8!/ GPIOO Beicsiem * DRDY
| AIN9'/ GPIOL
IAINIOI/ GPIO2
Supply System / Self
ADS124S08
Only
AVSS DGND
Device # of Ch Resolution Device # of Ch Resolution
ADS124S08 12 o4 ADS114S08 12 16
ADS124S06 6 ADS114S06 6

Wip TEXAS INSTRUMENTS
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ADS1260 / ADS1261

24-bit, 40 kSPS, 5/10-Ch AX ADC w/Low Noisein 5mm x5 mm QFN

Features

Resolution 24

Low-Noise PGA

(QFN-32)

SLAC (6 NVgys @ G=128, 2.5 SPS)
SFl Small5mmx 5 mm
475V 105.25 V
DUt Tvbe Single-Ended AC Excitation
put Typ Differential (ADS1261 only)
2 Monitoring &

Applications

= PLC Analog Input Modules:
o 4-20mA |10V | RTD | Thermocouple
* DAQ and Dynamic Strain Analyzers
= Gas Chromatographs / Flow Meters
= Weigh Scale / Resistive Bridge Measurements

Tl Information — Selective Disclosure

|

|

| ADS1261
only

|

|

AINCOM ‘ﬁ»

Low-noise PGA enables precision measurements for the
smallest input signals

Small 5x5 mm QFN package reduces system footprint while

still providing a highly-integrated, high-performance solution

AC-excitation drive for H-bridge chopping helps remove offset

and offset drift errors to improve system accuracy
Monitoring & diagnostic features help improve system
reliability

AVDD AVSS REFOUT BYPASS DVDD
(O (> (>

2.5V 2V Digital
Reference | |Reference Supply
AINO ¢
AIN1 O O PWDN
AIN2 START
el . O RESET
— Input N Configurable In?:rlflgée L &s
AINS MUX I Digital And
| ] Filter O SCLK
AING (S o . Control
\tle— ——————— > 3 L o

. EaE -

CAPP CAPN DGND

| ADs1261 Only
4

Wip TEXAS INSTRUMENTS

20



Samples: NOW

ADS125H01** / ADS125H02 RTM 4019

Industry’s First +20 V Input, 24-bit, 40kSPS, 1-/2-Ch AX ADC with High Input Impedance

Resolution 24 Programmable input signal range accepts high-voltage

Wide FS Input Signal Range:

| Resolution |
1/2 £90 MV 1o +20 V/ inputs and low-voltage inputs _ .
40 kSPS » Low noise PGA + high-resolution 24-bit ADC suitable for
SPI direct connection to bridge / RTD / thermocouple sensors
+155V Ultra-Low Noise: = Small form factor, single-chip solution is >50% smaller than
£18V /0 V10 36 V 45 NVgys (20 SPS) discrete devices, reducing PCB area and simplifying design
475V105.25V * 1-GQinput impedance eliminates measurement errors
27V105.25V Small Solution Size: caused by sensor loading
L les (binary) 5 mm X 5 mm QFN HV_AVDD AVDD r _RE_FO_UT_I REFPO REFNO DVDD
Difterential : S S soszsor oy
High Input Impedance: Temp 25V GPIOO / REFP1|
-40°C to +125°C GPIO1/REFN1|
5 mm x 5 mm (QFN-32) 1L € _I VREF GPIO2 |
Detect Ggpioz |
- - SCLK
Appllcatlons AINO QO Digital g:g;
= PLC Analog Input Modules: _ _AINL e DIN
o *10V/4-20mA L ADS125H01 RESET

o Thermocouple / RTD
o Universal Input

= High-Voltage, Precision T&M
o Battery Test Equipment

DOUT/DRDY
ADS125H02 SRDY

Oscillator O CLKIN
Supplies ';
0, 0, 0,

HV_AVSS AGND

Tl Information — Selective Disclosure
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Grid Infrastructure ADCs
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ADS85xxx (ADS8588S family)

14/16/18-bit, 4/6/8-Ch Sim-Sam SAR ADC w/ High Input Impedance Front End & Single Supply Operation

Features

14/16/18
4/6/8 (simultaneous)

200 kSPS /250 kSPS/ r
330 kSPS /500 kSPS

SPI/ Parallel
TV + SNR:101.8dB

VIO + THD:-114dB

2.3V to AVDD 3 2
Single-Ended Pin-Programmable Bipolar
Inputs: £10 V and 5 V

Resolution
# of Ch

High Input Impedance:
1 MQ

Sample Rate

Exceptional AC & DC

Interface Performance:

AVDD
DVDD

Input Type

Temperature

-40°C to +125°C
Range

5V Single Supply

10 mm x 10 mm )
Operation

(LQFP-64)

Applications

* Protection Relays

=  Test & Measurement
= Battery Test

» Industrial Automation
= Power Monitoring

Package

Tl Information — Selective Disclosure

A high input impedance front end with programmable input
range (unipolar/bipolar) enables direct sensor interface &
simplifies design

3 dB better SNR than AD7606

5 V single supply operation simplifies design

The high speed (200 kSPS / 500 kSPS) simultaneous
sampling enables fast data acquisition across multiple
signals with no channel-to-channel latency

. . Sample # of O FRSTDATA

Device Resolution Rate  Ch L oso
ADS85785| 14 |200 kSPS| 8 I o
ADS8584S 16 [330 kSPS| 4 | s
ADS8586S 16 250 kSPS| 6 ROISCLK
ADS8588S| 16 [200 kSPS| 8 )\ cooo
ADS8588H 16 500 kSPS| 8 L oouta
ADS8598S 18 200 kSPS| 8 p oouts
ADS8598H 18 500 kSPS| 8

ADS8584S

REFIN/REFOUT
REFSEL

. .
AGND REFGND DGND

Wi TEXAS INSTRUMENTS | 23



ADS131A02 / ADS131A04

24-bit, 128 kSPS, 2/4-Ch AZ ADC for Energy Applications with High Dynamic Range

Features

22/44 High Dynamic Range:
(0}
| #ofch | 115 dB
SPI F_Iexible_lnterface_:_
33V 1055V Daisy-Chain Capability
SRV SO Extended Input Range:
Single-Ended AVSS-1.5 V/ to AVDD
Differential . .
with Unipolar Supply
Range High Data Rate:
5mmx5mm

Applications

= Relay Protection & Circuit Breakers
= Power Metrology

= Portable Instrumentation/IEDs

= Battery Test

Tl Information — Selective Disclosure

= High Performance allows solutions with high dynamic
range

= Serial interface provides sync options for multiple devices

= Extended Input Range enables low cost solution by
simplifying the front end design

=  Wide bandwidth allows for harmonic analysis

REFN REFP REFEXT AVDD I0VDD
O O O O O

XTAL1/CLKIN
XTAL2

M[2:0]
RESET
cs

Control
AIN2N O 9 SCLK
- Serial
DIN
AIN3P O -bi Interface

DOUT
DRDY
DONE

ADSDIr‘?“lyAOA Watchdog Out of Range Negative Data
Timer Detect Charge Pump Integrity
O O
AVSS VNCP GND

Wi TEXAS INSTRUMENTS | 24



ADS131MO02* / ADS131MO03* / ADS131M04

Industry’s lowest power, low cost and small size 2/3/4-Ch, 24-bit, 32 kKSPS, Simultaneous Sampling ADC

2ubi
# of Ch 2/3/4
Sample Rate 32 kSPS
Gain Up to 128

240 kQ (G = 1,2,4)

Input Impedance 1MQ (G = 8,16,32,64)

AVDD 27Vto36V
DVDD 27Vto36V
Single-Ended

Input Type Differential

Temperature
Range

-40°C to +125°C

Package See table

Applications

= Energy measurement: V/I/T

Features

7

Low Power:
« ADS131M02: 2.3 mW
« ADS131M03: 3.0 mW
« ADS131M04: 3.3 mW

N

High Input Impedance

High Dynamic Range: 100 dB

Small Size

o Electricity meters: residential & commercial

o Circuit breakers
o Battery management

Tl Information — Selective Disclosure

Low power enables efficient energy measurements

High input impedance at all gain settings enables direct sensor
interface

ADC accuracy exceeds requirements for Class 0.2 metering
Ideal features for metrology:

o Channel phase delay for CT or Rogowski Coil compensation
o Fast startup ideal for circuit breakers

o Third channel for monitoring neutral for tamper protection

AVDD DVDD
O

ADS131M02
ADS131M03
ADS131M04

o
e e
IN1P
24-bi Gain / Offset
Calibration
ININ O
24-bi Gain / Offset

Package Options
3mm x 3mm (VOFN-16)| 5 mm x 4.4 mm (TSSOP-16)
3 mm x 3 mm (WQFN-20)| 6.5 mm x 4.4 mm (TSSOP-20)
3 mm x 3 mm (WQFN-20)| 6.5 mm x 4.4 mm (TSSOP-20)

Device  # of Ch
ADS131M02
ADS131MO03| 3

ADS131MO04| 4
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General Purpose ADCs (<16-bit)
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General Purpose ADCs

Low Cost, Small Size, High Ch Density and Highly flexible ADCs

Industry’s Lowest Priced ADCs

ADS7040: 8-bit, 1 channel SPI $0.40 @ 1ku
TLA2021: 12-bit, 1 channel, 12C $0.55 @ 1ku
TLA2022: 12-bit, 1 channel, PGA, 12C $0.60 @ 1ku
ADS7041: 10-bit, 1 channel SPI $0.60 @ 1ku

TLA2024: 12-bit, 4 channels, PGA, 12C $0.65 @ 1ku

Small Size

Industry’s Smallest Sized ADCs

ADS111C04: 16-bit, 4 channel, I2C
ADS7066: 16-bit, 8 channel, SPI
ADS7042: 12-bit, 1 channel, 1 MSPS, SPI
ADS7046: 12-bit, 1 channel, 3 MSPS, SPI
ADS7056: 14-bit, 1 channel, 3 MSPS, SPI

1.38 mm

0.94 mm

ADS111COx
WCSP

{J TEXAS INSTRUMENTS

Area: 1.30 mm?

1.5 mm

4_1.5_mm_>

ADST704x
QFN

Ql TEXAS INSTRUMENTS

Area: 2.25 mm?

High Ch Density

2 Channels

ADS7142 (2 mm X 1.5 mm)

8 Channels

TLA2528* (3 mm X 3 mm)
ADS7066* (1.66 mm X 1.66 mm)

4 Channels

ADS111C04*
TLA2024

16 C

(1.38 mm X 0.94 mm)
(2.5 mm X 1.5 mm)

hannels

ADS7953

(5 mm X 5 mm)

J

Diversified Features

Autonomous Monitoring

GPIOs
ADS7953 4 GPIOs ADS714
TLA7128 8 GPIOs ADS713

Integrated PGA

2
8

P2P compatible devices

TLA2024 +256 mV to +6.144 V

[
|
[
| ADS795x / ADS794x : 8,10,12 bit
TLA2022 Input ranges from I with 4, 8, 12, 16 channels
I ADCXXXSXXX : 8,10,12 bit with 1, 2, 4,
I 8 channels and 200, 500, 1000 kSPS
i

Tl Information — Selective Disclosure
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Samples: NOW

ADS7128 — Device Family RTM: 4019

12-bit, 140 kSPS, 8-Ch SAR ADC w/ GPIOs
Lowest Cost TLA2528 + ADS7138 +
= Smallest 8 Channel ADC = Autonomous Monitoring * True RMS module
=  Programmable GPIOs * CRC on Data Interface = ZCD module

= Averaging (16 bit mode) = -40°Cto +125°C = -40°Cto +85°C

AVDD DECAP DVDD AVDD DECAP DVDD AVDD DECAP DVDD
O O O O O O
Channel High /Low Channel High /Low

CHO U= 2 CHO Qum g

i Threshold Threshold P ALERT
CH1 JJ CH1 Usm g
CH2 O CH2 (g SCL

2 O SCL 2 2 O
CH3 o) Input Averager 1’c L spa Input Averager 1’c CH3 g NTTNS Averager 1’c L spa
CH4 O MUX (optional) Interface L . ooR MUX (optional) Interface [TV le—»| MUX (optional) Interface ¥, ApDR
CH5 JJ o CH5 Usm g
CH6 O CHe6 O True RMS
Y e | 2o |
TLA2528 ADS7138 sl ADS7128

O
GND GND GND

ADS7128/38 are p2p and backward compatible with TLA2528

Tl Information — Selective Disclosure
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ADS7128 — Applications

12-bit, 140 kSPS, 8-Ch SAR ADC w/ GPIOs

Samples: NOW

RTM:

4Q19

Voltage Supervisor w/ Fast ALERT

AVDD

;

LIMITL, LIMIT2... LIMIT8

VIN1 —4
VIN2 —4

VIN8
LIMITL, LIMIT2... LIMIT8

Over Current / Over Voltage Protection
w/ Fast Shutdown

AVDD

|

v

; oo

ADC + 10 Expander

AIN / GPIO
AIN / GPIO

AIN/GPIO <==p-
AIN/ GPIO =i JABSYP Y] I°C or SPI l

Controller

QFN 16 »
AIN/GPIO 3x3mm? I
AIN / GPIO mp

AIN/GPIO
AIN/ GPIO

IS0

Zero-Crossing-Detection for Appliances

Transient rejection
Analog input { ADS7128

, /\ ,/A/,/\ eliminates
High threshold —T vv/ \/ transients
|
N
|

i | i in the ZCD
— ' output
J_I_H_ﬂ_l_l_ caused by
| | o
Transient rejection‘Fl |¢ ! ! i SW.ItCh_Ing
AN | noise in the
I | |

line voltage.
Digital output

Temperature Control

VCC A\_/PD
HEATING T an Temperature
L control loop
A using analog
v inputs and
f\& GPIO.

True Root-Mean-Square Measurement

AVDD
ACMAINS T

0.5 AVDD

RMS to
digital
conversion
with lowest
power.
Competes
with ADI's
RMS-DC
converter.
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New Product Updates now on our website!

https://training.ti.com/npu

Wi TEXAS INSTRUMENTS a Login/Register

TI Training & Videos > Applications & designs  Live trai Products  Tools & software Feedback @ Global

New Product Updates for Industrial Applications Email

Join our webinar series, as we explore different industry trends and technologies across our diverse product portfolio. Over the coming months, our experts will cover the
latest analog and embedded processing topics across industrial applications.

Table of contents Additional information

@ Learn more about TI's innovation, system expertise and large selection of reference designs
focused on industrial applications

1. TI's latest product releases focused on industrial applications
1. TI's latest product releases focused on industrial applications

This is a running series of 30 minute webinars intended to inform industrial customers of TI's newest products. Each webinar focuses on one of 50+ product lines in both
analog and embedded processing.

# a Title Duration Overview
11 MSP430 sensing and measurement MCUs: New 26:41 A short overview of our MSP430 sensing & measurement MCUs. Learn about
product update our expanding portfolio of CapTlvate capacitive sensing MCUs and ultrasonic

sensing...

8 Login required
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https://training.ti.com/npu
https://training.ti.com/npu
https://training.ti.com/npu

Upcoming Broadcasts

Date Topic

12/5/2019 Boost Converters and Controllers

12/12/2019 Power over Ethernet

12/19/2019 Break

12/26/2019 Break

1/2/2020 Break

1/9/2020 SimpleLink™ wired and wireless Arm®
MCUSs
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