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National’s Thermal Management
Position

National is the #1 Solution Provider of Choice

* Industry leader in accuracy, reliability and
packaging

e Our thermal management solutions improve
system performance, reliability and extend product
life

 Extensive Portfolio of Sensors

Analog, Thermostats, Remote Diode
Digital, System Hardware Monitors
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& . Introducing TruTherm™
¥ . Technology

* TruTherm stands for “True Thermal
Measurement” and is the brand name for

National’s new temperature monitoring
technology

*TruTherm™ technology is an improved
method of measuring temperature on
Integrated circuits designed in sub-micron

(90nm & below) processes
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&= . Problem Statement

- Complex integrated circuits such as
microprocessors, graphics processors and FPGAs
are being designed in smaller sub-micron geometries
to reach higher speeds & integration

* Internal thermal diodes connect to external
temperature sensors to accurately monitor
temperature, but in sub-micron geometries, readings
based on these diodes vary greatly from processor
to processor

- Traditional approaches to accurately monitor the
thermal diodes are no longer sufficient to achieve
high-accuracy targets
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fg TruTherm™ Technology Benefits

Highly accurate temperature readings for sub-
micron integrated circuits

* Improves overall temperature accuracy for all systems

* Extends system life by reducing the chances of device
overheating

* More accurate temperature readings enable precise fan
control methods, resulting in quieter systems and lower
acoustic noise
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Temperature Measurement
Without TruTherm™ Technology

9 different 90nm processors measured
20— Wwith the same traditional remote diode temperature
sensor ( 6°C spread in accuracy)
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.. Temperature Measurement With
& TruTherm™ Technology
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Temperature Measurement Without
TruTherm™ Technology

11 different 65nm processors measured

with the same traditional remote diode temperature
67— sensor ( 3°C spread in accuracy)
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+ Temperature Measurement With
- TruTherm™ Technology
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L MO95231 with TruTherm™
’?d,;u, & Technology

a, E

* High-precision, 2 remote and local digital
temperature sensor

* Features a precision sigma-delta analog-to-digital
converter for reduced sensitivity to noise and
Includes digital filtering and remote diode fault
detection

 Compatible with the SMBus 2.0 and I12C bus
specifications

* Space-saving 8-pin MSOP package
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L. MO95235 with TruTherm™
. & Technology
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e High-precision, 1 remote and local digital temperature
sensor

* Features a diode model selection bit to select between
a typical Intel® processor on a 65 nm or 90 nm process
or MMBT3904, as well as an offset register for
maximum flexibility and best accuracy

* Three TCRIT outputs with limit comparison registers

« Compatible with the SMBus 2.0 specifications

» Space-saving 8-pin MSOP package
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e . | M94 with TruTherm™

{0 d Technology

i)

* Hardware Monitor with Pl Loop Fan Control for Server
Management

* Measures temperature of four remote diode connected
transistors as well as its own die and 16 power supply
voltages

* Dynamic Vccp monitoring with support for VRD10, 10.2
and 11 specifications

* GPIOs, VRD_HOT, and PROCHOT digital functions for
Server Management

« Compatible with the SMBus 2.0 specifications with
block read/writes

* 56-pin TSSOP package
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 TruTherm™ technology revolutionizes
temperature measurement accuracy for sub-

micron integrated circuits.

* The LM95231, LM95235 and LM94 are first in a
family of TruTherm technology-based products

by National Semiconductor
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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