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Thermal Management in Electronic Systems
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Single-Comparator Sensors
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Two Comparators, One Output

Similar, but you can also have low-temperature alarms.
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Two Conparators, Two Ouyuts
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Three Comparators, Two Outputs
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Digital Temperature Sensor Optimized for
System Reliability
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LM77 Provides Thermal Warning,
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Temperature Sensing, Voltage Monitoring, and
Fan Monitoring: Heceta |l Block Diagram
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LM81: Three Comparators, Two Outputs
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Fan Control With the LM81's DAC

8-bit DAC
0to 1.2V out

L Q2
J IRFD9110

12V ra 2.4k

Interrupt
Masking
and INT #
Temp Interrupt
Sensor Contrad
Fan IOS. #
Counter >

To Hardware
SMBus SDA Shutdown
or

2CBus SCL Interface and
Contra

LM81




Multiple Sensors on the Parallel Printer Port
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LM80 Data Acquisition: Instrument Health
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Sensing Temperature of an External PN Junction
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LM84 Block Diagram
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Measuring Heat Sink Temperature
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Accuracy Matters!

If your sensor Is inaccurate:
Your system is too noisy.
Your system is too slow.
Your system shuts down when it doesn’t need to.

Things to check:
Accuracy/stability with your power supply (supply noise
Accuracy/stability with system operating (noisy signals)

Keys to success:
Avoid noise - Use supply bypass, minimize sense trace
Use sensors with low noise sensitivity.




12C vs SMB

Read Data Byte, Master Master can recover
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LM74 Read and Write Connection for SPI
and MICROWIRE™
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SPI/MICROWIRE Compatible Interface
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 |dentification Is the first word transmitted after power up
e Can place the part in shutdown to lower power consumption

 When in shutdown identification is transmitted, not temperature




Increase Disk Drive Reliability With
Temperature Monitoring
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Product
ANALOG OUTPUT
LM20B
LM20C
LM34A
LM34
LM34CA
LM34C
LM34D
LM35A
LM35
LM35CA
LM35C
LM35D
LM45B
LM45C
LM50B
LM50C
LM60B
LM60C
LM61B
LM61C
LM62B
LM62C
DIGITAL OUTPUT
LM56B
LM56C
LM74 SPI/MICROWIRE Temperature Sensor
LM75 12C Temperature Sensor
LM76 12-bit Plus Sign 12C Temperature Sensor
LM77 12C ACPI Temperature Sensor
LM84 SMBus Remote Diode Temperature Sensor
SYSTEM HARDWARE MONITORS
LM78 ISA Bus / I2C Bus System Hardware Monitors
LM79
LM80 I12C System Hardware Monitor
LMm81 SMBus System Hardware Monitor (D/A Output)

Product Description
SC-70 Precision Celsius Temperature Sensors

Precision Farenheit Temperature Sensors

Precision Celsius Temperature Sensors

SOT-23, Celsius Temperature Sensors

SOT-23, Single Supply, Celsius Temperature
Sensors

2.7V, SOT-23, Single Supply Celsius Temperature
Sensors

Low Power Thermostats

Operating Temp. Range

-55°C to +125°F
-55°C to +125°F
-50°F to +300°F
-50°F to +300°F
-40°F to +23C°F
-40°F to +23C°F
-32°F to +212F
-55°C to +150°C
-55°C to +150°C
-40°C to +110°C
-40°C to +110°C
0°C to +100°C
-20°C to +100°C
-40°C to +125°C
-20°C to +100°C
-40°C to +125°C
-25°C to +85°C
-40°C to +125°C
-25°C to +125°C
-40°C to +125°C
-20°C to +85°C
-20°C to +85°C

-40°C to +125°C
-40°C to +125°C
-40°C to +125°C
-40°C to +125°C
-40°C to +125°C
-40°C to +125°C
-40°C to +125°C

-40°C to +125°C
-40°C to +125°C
-20°C to +125°C
-30°C to +125°C

Accuracy

+2.5°C
5.0°C
+2.0°F
+3.0°F
+3.0°F
+3.0°F
+4.0°F
+1.0°C
+1.5°C
+1.5°C
+2.0°C
+2.0°C
+3.0°C
+4°C
+3.0°C
+4.0°C
+3.0°C
+4.0°C
+3.0°C
+4.0°C
+3.0°C
+4.0°C

+3.0°C
+4.0°C
+1.25°C
+3.0°C
+1.5°C
*1.5°C
+2.0°C

+3.0°C
+3.0°C
+3.0°C
+3.0°C

Sensor Gain

-11 mViC
-11 mv/C
10 mVPF
10 mVFF
10 mVFF
10 mVPF
10 mVPF
10 mv/iC
10 mviC
10 mv/C
10 mv/C
10 mv/fC
10 mVv/C
10 mv/iC
10 mv/C
10 mv/C
6.25 mViC
6.25 mViC
10 mv/C
10 mv/iC
15 mvfC
15 mvfC

6.2 mViC
6.2 mV/IC
0.0625°C/LSB
0.5°C/LSB
0.0625°C/LSB
0.5°C/LSB
1°C/LSB

1°C/LSB

1°C/LSB
0.0625°C/LSB
0.0625°C/LSB

Supply Voltage Rang:

+2.4V1to+55V
+2.4Vto+5.5V
+5Vto+30V
+5Vto+30V
+5Vto+30V
+5Vto+30V
+5Vto+30V
+4 Vto +30 V
+4 Vto +30 V
+4 Vto +30 V
+4 Vto +30 V
+4 Vto +30 V
+4Vto+10V
+4Vto+10V
+4.5Vto+10V
+4.5Vto +10V
+2.7Vto+10V
+2.7Vto+10V
+2.7Vto+10V
+2.7Vto+10V
+2.7Vto+10V
+2.7Vto+10V

+2.7Vto+10V
+2.7Vto+10V
+3.0Vto+5.5V
+3.0Vto+5.5V
+3.0Vto+5.5V
+3.0Vto+55V
+3.0Vto+5.5V

+4.25Vto +5.75V
+4.25V to +5.75V

+3.0Vto+55V
+2.8Vto +3.8V

emperature Sensor Selection Guide

Quiescent Current

7HA
7HA
163HA
181HA
142pA
159pA
159pA
133HA
161HA
116HA
141UA
141UA
160HA
160HA
18QLA
180HA
125pA
125pA
140HA
140HA
180HA
180HA

230HA
230HA
1 mA
1 mA
1 mA
1 mA
1 mA

1mA
2 mA
2 mA
2mA




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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