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TEITVIOBAS MOJEJIb, DKBUBAJIEHTHBIE CXEMbBI ®OCTEPA U
KAVEPA, TEMIIEPATYPHbBIU KODOPUITUEHT HAITPSDKEHUS,
BPEMEHHA A 3ABUCUMOCTDb TEMIIEPATYPBI IIEPEI'PEBA,
BPEMEHHOM CITEKTP TEITJIOBOI'O COITPOTUBJIEHUS, JVUCKPETHBIN
HABOP KOMIIOHETOB TEIUIOBOI'O COITPOTHUBJIEHMUA

OOBeKT wucclaeAoBaHUS — TOJYIPOBOJHUKOBBIE JHUOJHBIC U3IIydaTEIn
(CBETOAMOIBI U TETEPOIIA3EPHI).

[lenp paGoThl — aHaIW3 HArpeBa aKTUBHOM 00JIACTH W pelakcaluu Teria B
M3JIy4YarolrX MOJYIPOBOJHUKOBBIX CTPYKTYpaXx.

AnipobupoBaHa METOIUKA ONpeACICHUS TEIUIOBBIX MapamMeTpoB
MOJYIPOBOAHUKOBBIX JUOJHBIX u3nydaTeneu. McciegoBaHbl XapaKTEPUCTUKU
CBETOJMOJOB W  TOJYNPOBOJHUKOBBIX  TE€TEPOJA3EPOB, MOIIHBIX  OEJBIX
cBeroauoaoB Thia Rebel u Cree.

Onpenenensl  JUCKPETHBIE  KOMIIOHEHTBHI  TEIJIOBOTO  COMPOTHUBIICHMS
MOJYIPOBOAHUKOBBIX JUOJHBIX U3JIydaTeJed W MapameTpbl pelaKkCalluOHHBIX
TerIoBbIX mpoueccoB. [IpoBeaen aHanmu3 3GHEKTUBHOCTH pa3pabOTaHHBIX U
WCMOJIb30BAHHBIX METOAMK. PaccyuTaHo pacrlpelesieHue TeMIepaTypbl IO
CTPYKTYpE CBETOAUOIOB.

BrinosiHeH aHaIW3 BKJIAIOB OTAEJIBHBIX CJIOEB CTPYKTYphl B CyYMMapHOE
TEIJIOBOE COINPOTHUBIICHUE Hu3NydaTeneil u 3ddexra «OyThUIOYHOTO TOPJIBIIIKAY.
HauGonpmuii BkJIag B TEMJIOBOE COMNPOTHUBICHHE PACCMOTPEHHBIX CBETOJHOJIOB
Oenoro ceuenus tuma Rebel m Cree BHOCAT TPOMEXKYTOUYHBIE CJIOU BOJW3HU
MOJIOKKH. B 00acTu mocajgku mpu pacpoCTpaHEHUU TEIUIOBOT'O MOTOKa BIIOJb
CEUYEHHUs Wu3JIydaTesledl il HEKOTOPBIX KOH(MUTypaluil yCTaHOBJICHO SIBICHUE
TEIJIOBOTO «OYTHUJIOYHOTO TOpJIbIIIKay. JlaHHOe sBJIeHHE HauboJiee CHIBHO
BbIpaxkeHo s cBetoauonoB tuna Cree XPG u Cree XPE-HEW, u3rotrosieHHbIX
Ha 0a3e aJIOMOHUTPUJIHON KEPaMUKH.

OTMeueHBI MyTH MMOBBIIIICHUS AHEPreTUYECKUX XapaKTEPUCTUK
MOJYIPOBOAHUKOBBIX JHUOJHBIX M3Jy4yaTesiel W CHUXKEHUSI HarpeBa aKTUBHOMU
0071aCTH MOIIHBLIX CBETOAMOJIOB O€JI0ro CBEUEHHS. Y CTAaHOBJIECHO, YTO OCHOBHOM
BKJIAJ] B TEIJIOBOE CONPOTUBJIEHHUE MOJIYNPOBOJHUKOBBIX AUOAHBIX H3JIydaTelseu
CBSI3aH CO CJIOSIMM MOCAJAKH U3JTYyYAIOLIETO KPUCTAIUIA HAa TEIUI00TBOA. OnucaHHas
U anpoOHMpOBaHHAs METOJMKA IIO3BOJIIET OINPENSTUTh ACTAIBHYIO CTPYKTYPY
TEIUIOBOTO COMPOTHUBIICHHUS U HAWTH JaJbHEUIIME MYTH YJIYUYIICHUS TETUIOBBIX
XapakKTEPUCTUK M3ITYYAIOIIUX IOJYIPOBOJIHUKOBBIX JAUOJHBIX KOMIIOHEHTOB H
MOBBIICHUS UX AH(PEKTUBHOCTH U HAJIEIKHOCTH.



SUMMARY

Master thesis 56 pp., 37 figures, 8 tables, 17 sources, 2 applications

THERMAL MODEL, EQUIVALENT CIRCUITS OF FOSTER AND KAUER,
TEMPERATURE COEFFICIENT OF VOLTAGE, TIME DEPENDENCE OF
OVERHEATING TEMPERATURE, TEMPORAL SPECTRUM OF THERMAL
RESISTANCE, DISCRETE SET OF THERMAL RESISTANCE COMPONENTS

Object of research is semiconductor diode radiators (LEDs and heterolasers).

The aim of the work is an analysis the heating of the active region and
relaxation of heat of emitting semiconductor structures.

Tested the technique of determination of thermal parameters of semiconductor
diode emitters. Investigated the characteristics of LEDs and semiconductor
heterolasers, powerful white LEDs type Rebel and Cree.

The discrete components of the thermal resistance of semiconductor diode
emitters and relaxation parameters of thermal processes. The analysis of efficiency
of the developed and used techniques. Calculated distribution of temperature on
the structure of the LEDs.

The analysis of contributions of the definite structure layers in the total thermal
resistance of the emitters and the effect of "bottleneck". The largest contribution to
thermal resistance of white emission LEDs type Rebel and Cree are intermediate
layers near substrate. In the area of the holder when distributing heat flow along
the section of the emitters for some configurations installed thermal phenomenon
"bottleneck" is obtained. This phenomenon is most strongly expressed for LEDs
type Cree XPG and Cree XPE-HEW, manufactured on the basis of alumina nitride
ceramics.

Identified ways to improve the energy performance of semiconductor diode
emitters and reduce heating of the active region of high-power LEDs with white
emission. The main contribution to the thermal resistance of the semiconductor
diode emitters is associated with parking layers of emitting crystal onto a heat sink.
Described and tested methodic approves to determine the detailed structure of the
thermal resistance and find further ways to improve thermal performance of the
semiconductor diode emitting components and enhance their efficiency and
reliability.



