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		  Datasheet File OCR Text:


		  an important notice at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications, intellectual property matters and other important disclaimers. advance information for pre-production products; subject to change without notice. tmp461-sp sbos902 ? september 2017 tmp461-sp radiation hardened remote and local digital temperature sensor 1 1 features 1 ? remote diode temperature sensor accuracy:  1.5  c ? local temperature sensor accuracy:  2  c ? resolution for local and remote channels: 0.0625  c ? supply and logic voltage range: 1.7 v to 3.6 v ? 35-  a operating current (1 sps), 3-  a shutdown current ? series resistance cancellation ?  -factor and offset correction ? programmable digital filter ? diode fault detection ? two-wire and smbus ? serial interface compatible with pin-programmable address ? qmlv qualified: 5962L1721801VXC ? thermally enhanced hku package ? radiation hardness assured (rha) up to total ionizing dose (tid) 50 krad (si) ? single event latchup (sel) immune to 76 mev.cm 2 /mg at 125  c ? 10-lead hku ceramic package 2 applications ? spacecraft fpga, adc's, dac's, and asic temperature monitoring ? spacecraft housekeeping and telemetry simplified block diagram 3 description the tmp461-sp device is a radiation-hardened, high-accuracy, low-power remote temperature sensor monitor with a built-in local temperature sensor. the remote temperature sensors are typically low-cost discrete npn or pnp transistors, or substrate thermal transistors or diodes that are integral parts of microprocessors, analog-to-digital converters (adc's), digital-to-analog converters (dac's), microcontrollers, or field-programmable gate arrays (fpgas). temperature is represented as a 12-bit digital code for both local and remote sensors, giving a resolution of 0.0625  c. the two-wire serial interface accepts the smbus communication protocol with up to nine different pin-programmable addresses. advanced features such as series resistance cancellation, programmable nonideality factor (  - factor), programmable offset, programmable temperature limits, and a programmable digital filter, are combined to provide a robust thermal monitoring solution with improved accuracy and noise immunity. the tmp461-sp is ideal for multi-location, high- accuracy temperature measurements in a variety of distributed telemetry applications. the integrated local and remote temperature sensors simplify spacecraft housekeeping activities by providing an easy way of measuring temperature gradients. the device is specified for operation over a supply voltage range of 1.7 v to 3.6 v, and a temperature range of ? 55  c to 125  c. device information (1) part number grade package 5962L1721801VXC qmlv rha [50 krad] 10-lead cfp [hku] 7.02 mm  6.86 mm tmp461hku/em (2) engineering samples 10-lead cfp [hku] 7.02 mm  6.86 mm tmp461evm-cval ceramic evaluation board (1) for all available packages, see the orderable addendum at the end of the datasheet. (2) these units are intended for engineering evaluation only. they are processed to a noncompliant flow and are functionally tested at 25  c only. these units are not suitable for qualification, production, radiation testing or flight use. parts are not warranted for performance over the full mil specified temperature range of ? 55  c to 125  c or operating life.   scl v+ d+ d ? gnd a0 smbus controller host processor a1 overtemperature shutdown sda gnd gnd 1.7 v to 3.6 v 1.7 v to 3.6 v gnd built-in thermal transistor or diode fpga, adc, dac, or asic therm alert/ therm2 tmp461-sp 12 3 4 5 6 7 8 9 10 copyright ? 2017, texas instruments incorporated  advance information   tools & software  technical documents  ordernow  productfolder  support &community

 2 tmp461-sp sbos902 ? september 2017 www.ti.com product folder links: tmp461-sp submit documentation feedback copyright ? 2017, texas instruments incorporated 4 device and documentation support 4.1 receiving notification of documentation updates to receive notification 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. 4.2 community resources the following links connect to ti community resources. linked contents are provided "as is" by the respective contributors. they do not constitute ti 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. 4.3 trademarks e2e is a trademark of texas instruments. smbus is a trademark of intel corporation. all other trademarks are the property of their respective owners. 4.4 electrostatic discharge caution this integrated circuit can be damaged by esd. texas instruments recommends that all integrated circuits be handled with appropriate precautions. failure to observe proper handling and installation procedures can cause damage. esd damage can range from subtle performance degradation to complete device failure. precision integrated circuits may be more susceptible to damage because very small parametric changes could cause the device not to meet its published specifications. 4.5 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.   advance information 

 package   option   addendum www.ti.com 27-oct-2017 addendum-page   1 packaging   information orderable   device status (1) package   type package drawing pins package qty eco   plan (2) lead/ball   finish (6) msl   peak   temp (3) op   temp   (c) device   marking (4/5) samples tmp461hku/em active cfp hku 10 25 tbd au n   /   a   for   pkg   type 25   to   25 tmp461hku/em eval   only   (1)   the   marketing   status   values   are   defined   as   follows: active:   product   device   recommended   for   new   designs. lifebuy:   ti   has   announced   that   the   device   will   be   discontinued,   and   a   lifetime-buy   period   is   in   effect. nrnd:   not   recommended   for   new   designs.   device   is   in   production   to   support   existing   customers,   but   ti   does   not   recommend   using   this   part   in   a   new   design. preview:   device   has   been   announced   but   is   not   in   production.   samples   may   or   may   not   be   available. obsolete:   ti   has   discontinued   the   production   of   the   device.   (2)  rohs:   ti defines "rohs" to mean semiconductor products that are compliant with the current eu rohs requirements for all 10 rohs substances,  including the requirement that rohs substance do  not exceed 0.1% by weight in homogeneous materials. where designed to be soldered at high temperatures, "rohs" products are suitable for use in specified lead-free processes.  ti  may reference   these   types   of   products   as   "pb-free". rohs   exempt:   ti   defines   "rohs   exempt"   to   mean   products   that   contain   lead   but   are   compliant   with   eu   rohs   pursuant   to   a   specific   eu   rohs   exemption. green:  ti defines "green" to mean the content of chlorine (cl) and bromine (br) based flame retardants meet js709b low halogen requirements of  package   option   addendum www.ti.com 27-oct-2017 addendum-page   2 ? catalog:   tmp461   note:   qualified   version   definitions: ? catalog   -   ti's   standard   catalog   product

 important notice texas instruments incorporated (ti) reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per jesd46, latest issue, and to discontinue any product or service per jesd48, latest issue. buyers should obtain the latest relevant information before placing orders and should verify that such information is current and complete. ti ? s published terms of sale for semiconductor products ( http://www.ti.com/sc/docs/stdterms.htm ) apply to the sale of packaged integrated circuit products that ti has qualified and released to market. additional terms may apply to the use or sale of other types of ti products and services. reproduction of significant portions of ti information in ti data sheets is permissible only if reproduction is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. ti is not responsible or liable for such reproduced documentation. information of third parties may be subject to additional restrictions. resale of ti 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 ti product or service and is an unfair and deceptive business practice. ti is not responsible or liable for any such statements. buyers and others who are developing systems that incorporate ti products (collectively, ? designers ? ) understand and agree that designers remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that designers have full and exclusive responsibility to assure the safety of designers ' applications and compliance of their applications (and of all ti products used in or for designers ? applications) with all applicable regulations, laws and other applicable requirements. designer represents that, with respect to their applications, designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and take appropriate actions. designer agrees that prior to using or distributing any applications that include ti products, designer will thoroughly test such applications and the functionality of such ti products as used in such applications. ti ? s provision of technical, application or other design advice, quality characterization, reliability data or other services or information, including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, ? ti resources ? ) are intended to assist designers who are developing applications that incorporate ti products; by downloading, accessing or using ti resources in any way, designer (individually or, if designer is acting on behalf of a company, designer ? s company) agrees to use any particular ti resource solely for this purpose and subject to the terms of this notice. ti ? s provision of ti resources does not expand or otherwise alter ti ? s applicable published warranties or warranty disclaimers for ti products, and no additional obligations or liabilities arise from ti providing such ti resources. ti reserves the right to make corrections, enhancements, improvements and other changes to its ti resources. ti has not conducted any testing other than that specifically described in the published documentation for a particular ti resource. designer is authorized to use, copy and modify any individual ti resource only in connection with the development of applications that include the ti product(s) identified in such ti resource. no other license, express or implied, by estoppel or otherwise to any other ti intellectual property right, and no license to any technology or intellectual property right of ti or any third party is granted herein, including but not limited to any patent right, copyright, mask work right, or other intellectual property right relating to any combination, machine, or process in which ti products or services are used. information regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or endorsement thereof. use of ti resources may require a license from a third party under the patents or other intellectual property of the third party, or a license from ti under the patents or other intellectual property of ti. ti resources are provided ? as is ? and with all faults. ti disclaims all other warranties or representations, express or implied, regarding resources or use thereof, including but not limited to accuracy or completeness, title, any epidemic failure warranty and any implied warranties of merchantability, fitness for a particular purpose, and non-infringement of any third party intellectual property rights. ti shall not be liable for and shall not defend or indemnify designer against any claim, including but not limited to any infringement claim that relates to or is based on any combination of products even if described in ti resources or otherwise. in no event shall ti be liable for any actual, direct, special, collateral, indirect, punitive, incidental, consequential or exemplary damages in connection with or arising out of ti resources or use thereof, and regardless of whether ti has been advised of the possibility of such damages. unless ti has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., iso/ts 16949 and iso 26262), ti is not responsible for any failure to meet such industry standard requirements. where ti specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards and requirements. using products in an application does not by itself establish any safety features in the application. designers must ensure compliance with safety-related requirements and standards applicable to their applications. designer may not use any ti products in life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use. life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). such equipment includes, without limitation, all medical devices identified by the u.s. food and drug administration as class iii devices and equivalent classifications outside the u.s. ti may expressly designate certain products as completing a particular qualification (e.g., q100, military grade, or enhanced product). designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications and that proper product selection is at designers ? own risk. designers are solely responsible for compliance with all legal and regulatory requirements in connection with such selection. designer will fully indemnify ti and its representatives against any damages, costs, losses, and/or liabilities arising out of designer ? s non- compliance with the terms and provisions of this notice. mailing address: texas instruments, post office box 655303, dallas, texas 75265 copyright ? 2017, texas instruments incorporated
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