Taken from the book “Thermal Sensors. Principles and Applications for Semiconductor Industries”

Thermal sensors are found in many items, from commonplace items inside any
home to more sophisticated applications. You can find sensors in household
electronics like thermostats or thermometers. You will also find sensors in things
as sophisticated as your personal computer or in a microprocessor. It is vital for
processors to stay within the temperature range specification to perform reliably
and for the processor to run at its expected speed performance.

TemnepaTypHble NTaTYUKH MOXKHO OOHAPYXUTh BO MHOTHX H3JCIHIX: OT OOBIYHBIX
MPEeIMETOB, KOTOPHIE €CTh B JIIOOOM J0MeE, 0 0OJIee CIOXKHBIX yCTPOUCTB. [aTunku
BCTpEUaroTcsi B OBITOBOW AIIEKTPOHHKE, HApPUMeEpP B TEPMOCTAaTaxX U TEPMOMETpax.
Takxke JaTYMKU MPUMEHSIOT B TaKUX CIOKHBIX YCTPOWCTBAX, KaK IMEPCOHATBHBIN
KOMITBIOTEP WJIM MHKpoTporeccop. s Toro yto0sl mporeccop padboTan HaJle)KHO U
C OXXHIAEMOW MPOM3BOIUTEIHHOCTHIO, €TO TeMIlepaTypa He JOJDKHA IPEBHIMATh
OTIPE/ICIICHHYIO TEXHUICCKHUMHU TPSOOBAHUSIMU.

In this chapter, we review the fundamental principles of heat transfer and
describe heat transfer in a typical microprocessor package. We also touch on the
principles of thermal sensors, including the various sensor materials, operation
and applications in a typical semiconductor industry environment.

B »a10#t rmaBe MBI paccMOTPHUM OCHOBHBIE MPUHIUIBI TEIIO0OMEHAa W OIHUIIEM
MpOoIIeCC MepeIavyn TeIuia B THIMMYHOM MHUKpoIiporieccope. Kpome Toro, Mpl KOCHEMCS
MPUHIUIIA PA0OTHl TEPMUYECKHX JATYHUKOB, B TOM YHCIE PA3IUYHBIX MaTEPHUAIOB
JUTSL TaTYMKOB, a TAKXKE WX IKCIUTyaTalliy U MPUMEHEHUS B TUITUYHOM MIPOU3BOJICTBE
MOTYIPOBOIHUKOBBIX TPUOOPOB.

2.1 What Is a Thermal Sensor?

Sensors are devices that measure a physical or chemical reaction, such as volume
flow or heat flux, through changes in electric resistance or signal (Kenny 2004).
There are many types of sensors—flow, force, pressure, humidity and motion
sensors are just a few. We are focused on one type of sensor in this book:
thermal sensors.

2.1 Yto Takoe TepMOAATUHK?

JlaT4uKu — 3TO YCTPOWCTBA, KOTOPbIE M3MEPSIOT (PU3UUECKYI0 MM XUMHYECKYIO
peakiuio, HampuMmep OOBEMHBIM pPacxod MIM TEMJIOBOM MOTOK, IOCPEACTBOM
U3MEHEHUSI DIEKTpuuecKkoro comportusieHus win curHana (Kennn, 2004).
CymiecTByeT MHOXXECTBO THIIOB JATYMKOB: JNaTYMKH pacxoja, CHWIbI, JaBJIECHUs,
BJI&XXHOCTH U ABWXKEHUS. W 3TO nuiup Manas MX 4YacTb. B 3TOMl KHUre MBI
COCpPENOTOYMMCS HAa OJJHOM M3 BUAOB — Ha TEPMOAATUHKAX.

2.1.1 Overview of Thermal Sensors

Temperature is the measure of the average kinetic energy of the molecules of a
gas, liquid, or solid. A thermal sensor is a device that is specifically used to
measure temperature. In this way, thermal sensors are able to give us a
quantifiable way to describe the substance, whether it is an object, the
environment in which an object is placed or the environment in which an object
is distributed. More about how these sensors are applied to microprocessors are
discussed in later chapters.

2.1.1 O630p TepMOAATUYMKOB

TemnepaTtypa — 3T0 Mepa CpefHer KHHETUYEeCKOH SHEPTUU MOJICKYJI rasa, JKUIKOCTH
WIK TBEPAOTO Tena. TepMOAaTduKk — 3TO YCTPOHCTBO, KOTOPOE HCHIOIB3yeTCs
CHCIUAIBLHO JIISI W3MEPEHHs] TeMIeparypbl. Takum o0pa3oM, TepMOJATYHKH
MO3BOJISIFOT KOJTMYECTBEHHO OMHCATh BEIIECTBO, OY/b TO MPEAMET, Cpe/ia, B KOTOPOn
ATOT TpPEeIMET HaXOAWUTCS, WIH Cpela, B KOTOPOW MpPEIMET pPaclpoCTPaHSETCS.
IMonpoOHee 0 TOM, Kak STH JATYHKH HCTIOJIB3YIOTCS ¢ MUKPOTIPOIIECCOPAMH, OIIUCAHO
B TIOCJIC/YIOIINX TJIaBax.



