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PE®EPAT

Jumnomuas pabora — 51 crpanuit, 40 pucyHKOB, 13 UCTOYHHKOB

B nannoi#t quruiomHoi padote Ha Temy “‘Paszpaborka matunka temmneparypsl B KMOIT
TEXHOJIOTUU™ OBUTH PACCMOTPEHBI pa3jNuHble METOABI M3MEPEHHs TeMIepaTypbl Ha
KpUCTAJJIaX B MOJYNPOBOAHUKOBBIX MPHUOOPOB, a Takke TMPOBEIEH aHaJIu3
3pPeKTUBHOCTH pPabOTBHl APXUTEKTYp YXKe CYIIECTBYIOIIHUX JardyukoB. BpiOpas
aKTyaJIbHY}0 B COBPEMEHHOW MOJYNPOBOJHUKOBOM 3JIEKTPOHUKE TEXHOJOTHI0 U
ONTUMAJIBHYIO apXUTEKTYpy JaT4MKa Mbl HAllJId HYKHbIE HaMm pa3Mepbl
TPAH3UCTOPOB, 3HAYECHHS COMPOTUBIEHUN U €MKOCTEH MPH MOMOILIY MOJEIHPOBAHUS
coOpanHoil cxeMbl natunka B Cadence Virtuoso Spectre. Pe3ynbrarsl mpojenaHHON
paboThI MOTYT ObITh PEKOMEHI0BAHBI K UCIIOJIb30BAHUIO B UCCIIEAOBAHUSIX U yUeOHOM
npouecce, a Takke K BHEIPEHHUIO B TPOMU3BOJACTBO Ul HCIIOJIB30BAaHUS Ha
KpUCTaJlJJaX OOJdBIIMX MPOLECCOPOB g 0Oojee JeTaJbHOIO MOHUTOPHHIA
TEMIIEpaTyphl B Pa3HbBIX YACTAX KPUCTAILIA.



ABSTRACT

Thesis — 50 pages, 41 drawings, 13 sources

In this thesis on the topic “Development of a temperature sensor in CMOS
technology®, various methods of measuring temperature on crystals in semiconductor
devices were considered, as well as an analysis of the efficiency of existing sensor
architectures. By choosing the technology that is relevant in modern semiconductor
electronics and the optimal sensor architecture, we found the transistor sizes,
resistances and capacitances we needed by modeling the assembled sensor circuit in
Cadence Virtuoso Spectre. The results of the work done can be recommended for use
in research and the educational process, as well as for introduction into production for
use on crystals of large processors for more detailed monitoring of temperature in
different parts of the crystal.



POD®EPAT

Jpimmomnas npama — 50 craponak, 41 mamonkay, 13 KpbIHII

VY npan3enail nelmoMHai npaubl Ha TAMy “‘Pacnpanoyka marusika Tamneparypsl y KMOIIL
TOXHAJIOT® OBLIl pa3miefkaHbl PO3HBISI METaJbl BBIMSAPIHHSA TAMIEpPATypbl Ha KpPBILUTAIAX ¥
naynpaBaHIKOBBIX MPHIOOpaAY, a Takcama MpaBeA3eHbl aHadi3 d(eKThIYHACLI pabOoThl apXiTIKTYP
VKO ICHYIOUBIX JaTyblkay. BeiOpayiiel akTyanpHyro ¥ cydacHail maympaBaJHIKOBail AIIEKTPOHILIBI
TOXHAJIOTIIO 1 aNTHIMAJIBHYIO apXiTIKTYpy JAaTdblka Mbl 3HAMNIUN MaTpI0HBII HaM IaMepsl
TpaH3icTapay, 3Hau’HHs CympauiBay i éMicTacusy Mpbl JanaMmo3e MajdJsBaHHS cabpaHail CXEMBI
narybika ¥ Cadence Virtuoso Spectre. BriHiki npaBea3eHail mpaibl MOTYIb OBIIb PIKaMEHIaBaHbIS
Jla BBIKapbICTaHHS ¥ JaciieflaBaHHSAX 1 HaBy4yalbHBIM Mpalpce, a Takcama Ja YKapaHeHHS ¥
BBITBOPYACIh JJISi BBIKAPBICTAHHSA HA KPBINTAISIX BSUTIKIX Mpanpcapay uis Ooibln jadTanéBara
MaHITOPBIHTY TAMIIEPATYPHI ¥ PO3HBIX YACTKAX KPBIIITAJIS.



