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Abstract

Oae criterion for the Berforlllarx.ce of, a tbyrLetor is the maximum

voltage whlch it oan bloak. Ae a,nother crLterlon one would llke
to choose the curtEnt wLth whlch the tumecl-on tbyrlstor aan be

J.oaded. But thls clepends on the a,norrnt of cooll-ng. Therefore'
avorage ourrents are not oharaoteristic for the thyrlstor alone.
Thus, the maximnm surgE current of a 10 nsec Bulse was choosen

as the other criterion for the thyrlstors. Ilslng the nariuln
voltage a.nd. the maxinun Butge curreat as a criterioar at fLrst a

Eunrey ls given on a serLes of mod.em, powet thyrLstors. Fu'rther
su:rreys show the hlstorloaL developnent and the oontrast betweeu

powel thyrlstorE a.nd frequenoy thyristors. But the nalu Bart of
the talk will tteal witb some newer clevelolnents in the physics

of thyristors shl-oh are not so well }oc.owl..

At first I shaLL talk about infrareil obsesratioas vhich have

yielcietl new reEulte conceraing thyrlstor tutex-on. [he strong
local concentratLoa of the ourrent in the beginniag of the
turn-on Ln?Lies a.n enhaaceaent of the t o t a I losses. Still
nore enha,ncetl is tbe d e n s 1t y of the losses. Tberefore'
destructLon of tbe thyrtstor threatens. llhese effects beoome

the more inteneLve and. the desoribeii daagers beoome the nore

critical, the snaLler the trlggering BuJ.se ts. A way out of
these dlfficuLtiee is aooonplJ.shedl by tntegratJ.ng into the
nala thyrtstor an aurilLary thyristor whLoh ie fired. firet.
Its loarl current is strong enough to flre at onoe the totaL
rln of the naLn thyrlstor. llhe detaLls of the firnotlonLng of
this arra.ngement are shown in infraretl pLctures.
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The seoord ner cleveLopment in the pbysics of tbyristors Ls

cheokLng the breakdowa behaviour by lnfrared nathod.s. Eere
two uethod.s have to be tlietlngutshedl whlcb are d.ifferent at
least Ln princLple. One oan obsetstre the nbremstrahlungtt ot '

the avalanching Jrrnctions J.n a pern-structure. 0r one Looks

for the recombLaation rad.Latlon of the enitter of a pnp-
stnctule. BEcauge theEe etnrctu?ee are thla tn comparlson
of their exteat the eurrent ie conoentrated oa thoEe parts
of the otoss eectlon where the ooLieotor has broken dor:l.
llherefore the reconbinatlon radllation of the fo:nrard bLaeed
enLtter inclicates the broken. down Barts of the reverse bLaseat

oollector.

fbe ].ast seotion of, the talk wiLL be concerued. with faults
anrl d.efeots ln the gLrioon crxrstaLs end, the thelr LnfLuence oa
perfomanrce of tbyristore. lhe d.ifferenoes betreen strl.ations,
swirLe ancl d.islocatLone are shorm Ln some pJ.otures of etoh
patteme. autorad.iographs prove that gold tends to precipltate
ln tlislocatioae a.ntl ln s$irls. Resistlvity variatioae in stria-
tions rnake the avara,nohe behavl.our of the etnrotures inbomoge-
noog. llbe conseq.uences of these effeots on vltlLcons aad the
turro-on times of tbyristors are presented..
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