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PGA900 Programmable Resistive Sensing Conditioner With Digital and Analog Outputs

1 Features

High accuracy, low noise, low power, small size
resistive sensing signal conditioner

User-programmable temperature and nonlinearity
compensation

On-chip ARM® Cortex® MO microprocessor allows
users to develop and implement calibration
software

One-wire interface enables the communication
through power supply pin without using additional
lines

On-chip power management accepts wide power
supply voltage from 3.3 Vto 30 V

Operating temperature range: —40°C to +150°C
Memory:

— 8-kB software memory

— 128 bytes EEPROM

— 1-kB data SRAM

Accommodates sensor sensitivities from 1 mV/V
to 135 mVv/V

Two individual analog-front end (AFE) chains,
each including:

— Low-noise programmable gain amplifier
— 24-bit sigma-delta analog-to-digital converter

Built-in internal temperature sensor with option to
use external temperature sensor

14-bit DAC with programmable gain amplifier
Output options:

— Ratiometric and absolute voltage output
— 4-to 20-mA current loop interface

— One-wire interface (OWI) over power line
— PWM output

— Serial peripheral interface (SPI)

— Inter-integrated circuit (1°C)

Depletion MOSFET gate driver

Diagnostic functions

2 Applications

» Pressure sensor transmitters and transducers
» Liquid level meters and flow meters
» Weight scales, load meters, and strain gauges

» Thermocouples, thermistors, and 2-wire
resistance thermometers (RTD)

» Resistive field transmitters

3 Description

The PGA900 is a signal conditioner for resistive
sensing applications. It can accommodate various
sensing element types. The PGA900 conditions its
input signals by amplification and digitization through
two analog front end channels. With the user
programmed software in the on-chip ARM Cortex MO
processor, the PGA900 can perform linearization,
temperature compensation, and other user defined
compensation algorithms. The conditioned signal can
be output as ratiometric voltage, absolute voltage, 4-
to 20-mA current loop or PWM. The data and
configuration registers can also be accessed through
SPI, I°C, UART, and two GPIO ports. In addition, the
unique OWI allows communication and configuration
through the power supply pin without using additional
lines. The PGA900 operating voltage is from 3.3 V to
30 V and it can operate in temperatures from —40°C
to +150°C.

Device Information®

NUMBER PACKAGE BODY SIZE (NOM)
VQFN (36) 6.00 mm x 6.00 mm

PGA900
DSBGA (36) 3.66 mm x 3.66 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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4 Device and Documentation Support

4.1 Documentation Support

4.1.1 Related Documentation

For related documentation see the following:

» Texas Instruments, PGA900 as a Capacitive Load Driver application note

» Texas Instruments, PGA900 as a 4- to 20-mA Current Loop Transmitter application note

» Texas Instruments, Understanding Open Loop Gain of the PGA900 DAC Gain Amplifier application note

» Texas Instruments, Connecting PGA900 Instrumentation Amplifier to Resistive Bridge Sensor application note

» Texas Instruments, Understanding Open Loop Output Impedance of the PGA900 DAC Gain Amplifier
application note

» Texas Instruments, System Noise Analysis of a Resistive Bridge Pressure Sensor Connected to the PGA900
application note

e Texas Instruments, PGAXxXEVM-034 user’s guide
e Texas Instruments, PGA900 Software user's guide
e Texas Instruments, PGA900 Pressure and Temperature Sensor Signal Conditioner user's guide

4.2 Receiving Notification of Documentation Updates

To receive natification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

4.3 Community Resources

The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

4.4 Trademarks

E2E is a trademark of Texas Instruments.
ARM, Cortex are registered trademarks of ARM Ltd.
All other trademarks are the property of their respective owners.

4.5 Electrostatic Discharge Caution

A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

4.6 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

5 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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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, regulatory 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 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, TI's General Quality Guidelines, 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. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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