PATENT SPECI FI CATI ON (11) 1 465 709 / (21) Application No. |7732/74
(22) Filed 23 April 1974 (19) (31) Convention Application No. 368
/389 (32) Filed 8 June 1973 in (33) Unlted States of America (U S (44)

“Conpl ete Specification published 2 March '1977 151) NT. CL.2 HO1L 29/74

(52) Index at acceptance HIK 1CX 291B 2820 2S2P 4C2A 4C2D 4C3G 4C3Y/z’1§116
4F2C 4F7B 5B2 1 LK (54)

sore wrner ocHABENT SRECIFIGATION 0w (D1 he a3 209,

Cor por at i on organi zed and exi sting under |ayer. and has an ohni ¢. cont act

‘att aches KR Apalisstiort No.HE732( Mt o @) Filstl ZhArEl, 19Un t 49)f gEmPEas t he
cat hod 312 (Conyention; Application MNg. of Areri ca '0 Sout h /4% hyri st or
can be dated-on in use by -ap A@%B@dséﬁ?%% &\ s

(@l Aneri ca,

60604, g 3961%%5%% A %‘tcé otentlal ich 50 Un|
y

do her $ le g /ny

i.nvent . that tial, and the first
N it \
et anp 4P s g 2BERk Q605 SCHS s@REurhe N
t he ot her Iayers | N4EITHFTB 5B SMD YK WBANOBX9F SN219IN3 OR perf 3 )
thyristor body. 10 be particularly described n and by the-fol | f desired
the thyri st or operat ion may 55®¥b ISTQR be

enhanced & di s r| but ed The es mﬁ(&\ﬁentl tag:srel es to a
thyris- orL tbg ;EL@&ﬁ% g ﬁ Iayer PNPN
type. the laws oE\M&,e Eﬁmﬁﬁr Qﬁh ﬁ’i&fonada hd t;ahaia Mueh RAShéer a

‘effort hatatizedfnAm nofezmlmuthddichxgm thmtdrl“nansaergated»nnjmmarbyaapplyto reduce :

the tur#- AV"% %“ﬁ rIBIiFP rm& 0%9'83 éfﬁgt@ W’é)‘Fh PRyristors
of the fo s §%fas% ea ype. One
Qn@&ﬁ

'si gni fi cadipatediPm ggngﬂ{mean g,{\ghyt.rfahé blﬂh&-— a- inthis
.area i s dms&bad lz;e hichn itUs & b perforhed lta)nthyﬂ'dmmbody nal - sweeps out char ge

%’6’?197?0 the anode

carriere "5?57 ?%W’eﬂlén aml by3the dolo . %%%ﬂ thygistox [gpergy QQPY plnct i onl
bet veen (AL iy ﬁme;%ﬁp?&atésusgt o Aol Catthdl r egi on and
the adj acenbs g8 NoBRF Snd hﬁomat er

junction ﬂemtnﬂexablbhﬁom |hasnbeai éXpbmdﬂsa:m)f ccmtaet deV| ce. of a “thyristor, that is,

ge][ gﬁgPlsaﬁﬁl&gg;%%ﬁ?fmﬁﬁ%gSﬁﬁfﬁ%“é&thﬁz Aﬁi‘” A t&%?ggac%t (h(r)de and

: N- | ayar thie emdésbﬂbeanmdes Watet I €dn TRIIGRnd] @wéehe oﬁeﬁﬁ@aﬂmrag draw 25
;‘;and t he ri¥pecifidatiopn No. 9.0494: that) rpatvht t#tethv n@ﬁe,r juetioms ibetweerk the Nebase ence

numer al % spefffsatiopn Ppgi 19 68y | i ke
el eﬁent&i}vg ?ﬁﬁ“‘f"?aﬁﬁh 1s,5 et@t\lfﬁ"iih‘ls '51391%5 lﬁ*%%ﬁ% % cofk.  FIGURE 1
is a si de“nvmﬁtr Qgate- @r KPBYET BEjhobBEe Mhd ﬁlalaap Radibéd) @y May BB kxantpi, €.

ki hyri st orcathOdta heNtlayet/\bntW@nahwb& amth a&ferdt&e rtealzaeacmmnahmnzi dawee  Fl GURE

2is a. ”@% Fe‘W‘l ti‘ t%‘?"f‘&?b "égh? f‘ie‘fll ggnoséaéwe%ahnzéﬁ with
Chis whi Cp SRoagai s fetiafel byiad gtft’ib AB0C s s Gde WP DIOEHRBIm t he
thyri storbed&emnhd)eﬁbdbranﬂ e &bﬁmhga@ ofh smaﬁgemaht; on;. patent specification

Tequires Wh‘b decr 33161’1 an‘FéCW'ER @rsydestl@eﬁ/aéwmf@t the added

gate c rﬂ.ﬁ%@ n ﬁmgo “%ﬁﬁb‘“&‘l'@?\/ Ryristor.

a thyri st@ben lfe@ tﬁ&ca n aplhmo erdesem ‘i nvention

there wi tef thei addeﬂveatbl comniection ‘to the axﬂ0FI dvmdedaraaltrz»yrm@t of conprising

‘a body m%? hi Eglﬁ {ggllugtth iS5 nme:@!éactqﬁatnlmgacmseﬂmanernate

Iayers 1st mg} t % 5 N-type
¥ sy 0| OO AL SOl sl -

‘sem - COﬂ 'thfoﬂiﬁPa! b3 layets' of
the firstNBpk commrmmml .CinCwlritha cthe tavmktotOsbawn Ao hBIGSE S . immdt [ on as the

e T e T R

first P- |!ﬂi$teP-1@ aShaarhno lilihié ConBicA Cin Figurk 20 tog€the? ,wﬁhogipi' ﬁatevmr
appr opr i ettechsd ite furictioncbrcah mdf»-mmth&)ncmts fon enetgivinggabd, opetating obé ts for

coggh §-1 $ P GE0PeA h
Thor Je rﬁﬁoﬁ“ ng}%ﬁ se%f: ktyﬁr °Fm? st%yeﬁa‘g’?ﬁtﬁga% lgﬁ’d bkéjjﬁnay nf \(I)Mrns

thyri st'® YT
FI GURE 1 depICtS a thyrlstor body 10 90



2 1465709
2 of a material such as silicon, having four tapered configuration shown

“genéralTy in alternate P and N conductive regions 11, FIG 1 s
conventionally utilized. The shape 12, 13 and 14. The first P-layer or.
anode of the thyristor body is generally like th region 11 has an ohnic
contact 15 affixed frustumof a cone. I\ﬁ skﬁys arrangenent the 5 thereto, -
so that theP-layer 11 can function P {k tion J1 with the illustratéed

Ponction, o | b 00 G200 atagfgappfﬁat t%s&%”e%iw @“&g&good

reverse voltage, tlBamhMngH‘nﬂrsf Pasfer

capability. ﬁ%?qu’l Wgﬁgﬁl Qﬁ%{lgg E, wgrvf afcgmnﬂn Manﬁrz:;‘?nqet;é 73
junction JI b mﬁn node
region 11. Thegsgs w‘%“aylea bl conthet £ ‘stﬁ" ‘f‘{%’a& st 2 vabe Qliomange 75
13, also ter rre'tlihetﬁlet dyas 12, nleg)tatied the CNHaﬁe eetpﬂiﬂi Wk the céx&aajﬂn&tiohw the
devi ce. a cent: f?éltls erﬁfs 2”%1‘!4?“?41% With a ésenot egpﬂmtlve in| blocking as 0
convent i-onal 1¢ ﬁﬂ‘ﬁ‘] et ?%‘;mé %@%ﬁx el Qf\ectsgg‘et"ﬁe
silicon contro aeﬁrmﬁ&dnn%mt aﬁbét Wokh the

type, the turnTief s‘econﬂ bghyerlaJ thy catuocklregxcmd tHeB siledma sentrotigi Qanﬁe&n(SORl) mc.

contact 17 ig rﬁgdauqce‘aieﬂ 1'590tlh?a .t ige me’ﬁtlhese | ipigd efl Yt he
P- base regi on % %Ed %%Ef
OAE the: o mt

normal gate Cohd 'lsX eHOto R&né
turn-off int ereontaom‘apbvxdgz fodehae apphqaat bal,f @r fdrhadamllagecas gemlrallyare-

forward vol t the Bt gen yige. t%dalelﬂf
regi on appl %!zt@?%z éy °t : ;’fﬁﬂi‘%f gev c%%a S}%& 8?he
t

junction J3 angp fsUhdle :bhhe'icamidtagao eeatussa aVUe t he
devi ce. Anot hex colttmdeccommunedtluamonmtmd d¢e damsmmgctedagaalmt bata;va:ment

- 20 dee Bmtcrfen%ttﬁq d 4 e Thisoepn ipgrpase t t
ount of " By R G S B G R 3‘% L

again into t heuﬁjtyl‘ﬂ-&:ype NhjpeCsemb-oindadtive 00f the tate of. voliage nse s tldnt‘:\ﬁ: aghi s
can i ncrease tmetedéyr@m\tmnl' I%Ons‘lf Jre |ons and g of the

time or eve 1 g,@@y e frat qr eof
hi gh Conducna &%enigﬁfﬁg ‘dg?ie\éﬁ]a%:gt% thl bﬁ%ff&‘g% e& g{E

N-type sem - cométClegivis areforin ofmva- afd. opVO atta ﬁmfebtibﬁ wt%e Gamomctamtterl aI

respectively. mistsépe %Vlﬁv gtprial: l}nuﬁct i ons
(J1 and 33) yj t‘i“' iy % o ?ﬁ%’é ?&% ?agﬁg@e
i nner regi ons as@mrwthslm&sams 0 tEe a %&wx? IFGAL hpt&da t he
seni conduct or bﬁd@/thbot;enasntnhmna aﬁ:élntcomo pdtmtih}isasﬂlede |th1=nan1:&e, 1sawhiclan

anode- i nner ttb?igl’lﬁrst!“‘t"g d’% V"' gvﬁthef‘@ onithe 26 s
connect ed to4o %}% 5 éﬁép ﬂmﬁoé’ga@i
25. There is n@e@ aﬁﬂéwgaﬁ)i ﬁagm%%lhﬁ\*e {16 the otetial

any ot her conneahkmcgmaﬂeﬂeolh@&atimaﬁﬁﬁe Paﬂwaieoveegc;ouducm 16atmltltehen0!i¢ ansi -
the P-base regfiorse ndAe bt’bﬁ‘i‘ rf.‘t%e from t he N base,d2 to
the P-base 12 b E.‘z m}%ﬁi%‘; o slﬁgﬁﬁs sco &M10
junction J2 uriu toCANT tlﬁodhemtbﬁucs sf a sHaQntlﬁleh 16 opOSI te
PNPN st ruct ur eregibm of tievesipisgrgiéns dedeterain sthbuhpeelwftthe rtms @ctbotso ’Jthha »on the

vi ces, such as®s thFl ncti various censiderati re enti al
s ap- 40 Pl M% oy 1ﬂ, ' Tﬁ‘é’ ﬁ%%b off eaﬁta&azlquate
G0 GOl

..-

connection ﬁfCﬂhé @oit-ag( Oﬂm@ﬁ(ﬁ i thé
negative rel atblv¢tngocaph‘ah et i scatiwd onegion. rpr tbe laF'iL Yeatl“on of
FIG 1 appl i e %% g“?f‘%%%i :g%b@ Fgﬁdl_ gﬁ?‘:he ge%émt&ﬁ' tap‘ﬁgmfl s not
to scale. B to istcbelld | formDby Ghdtihbus] laat it 1s8\§6i A 12

di fference as oroapeest aesmmnsbreﬂtanceélﬁetr dlagyi shinplen Rdmbdvdactio tofpn  of

im tion of thdo‘tkhlgrqa

(‘_@0""%’1‘1 ‘}{ﬁ m&? Ql%hd‘j%? ? r°F| ttgr t he
characteristi C& m, g ‘? fenl €91 ON)
h €

of the vari o% ; eﬁg QHerd REdl certdie &gﬂ audel16f ﬂi;@haf obapy yasThat
is, as the fu tagergrﬁxﬁenvabtimhmuglnthsumnm | bevel, atlthle PN cmox?. . tﬁovu ghost

P-region, the md@tpnasldw!e devige Hitopreversy g P’pn has
the small est dﬁi@ Che ¢ Qh?J’l é- t he
ﬁv

frusto-coni cgy rdaiied) ﬁtdoz“orbm easa:n et ﬁsll:i bt‘dtedfFIG a{tf heBﬁeaw of
the vol tage di mension gradually increases, through the blocklng capability.

requi renents, the N cathode region or the | ast N-layer 14. base region 12
Is generally made nuch Those skilled in the art will appreciate. w der
than the P-base region 13.. In addi- that the degree of bevel need not be
uni - 55 tion the body 10 of the device is bevelled form or cont i nuous,
but it |s generally 120 or tapered as shomn to enhance the voltage5|npler

-, R




fromthe junction or transition between the forward bl ocking capability is
great|ly en- 60 regions 13 and 12 and there is a certain hanced. because of

the direction of the 125 voltage gradi ent both through the junction bevel
at the, PN junction J2. However the and along side the outer wall of the
~device, reverse voltage blocking capability, by The bl ocking capability of
‘the deyice is reason of the directjigasgf the bevel at increased ify this
voltage—gradient cdn be junction J1 1S debilitated conpared to tHe 65

reduced, :@ﬂd)fftﬂérbejé'ﬁhschm%whhl?ecgﬁé’ ClegiBh I "£C PGSR Qfontﬁlc% 45‘; OEven i f

t he dir eceppdrafl from 3he .subsequent explanation formed by local diffusion of borbn
3 ti on\_of it fisheon t tg . provide odwtw filicon (dioxidermaskimgofothe afea corh-esP-

Corouct B amﬁé‘m e i v ey e‘%m‘?‘ mﬁg%e o,

silicon dAuidhgl g’hl’Qﬁb Chivs I ébGut 6O hileohs Do he anode
regi on,.l_lanp@p nldlm omo theh@nntctl o thheanpdd rgibn *Illhé‘hE I!ﬂparltbd-dmse regl on
12, ratfyeife N rf’ﬁ%‘n‘t A pa ’am - Ehas 8, v fr- Bifod i~

i 1 ust r atgo@s any QUdtidetatio S Rrbt] Caioh oo ﬂiﬁ&%ﬁf aﬂ)iﬂ‘ga b%?)%%lf eg' on 12-

. Accor di ndltye bdwelsof mt S’emii:bﬁﬂilc&)hbalyg dtbds/crhi. €Fhe 2B oﬂmzramal bel ow t he
top of an06~ partef Hhe morhﬂectheomhargctertstle efnabie stetion 11. The

R R T R

capabi l'it ¢edarwd£e \{ geoblo slﬁhtg.n of whé Bnode e&gmnem to B¢ Sfee fincany

consi der Soﬁggglt%& 3 ed dp (pp. nlpgjlt@t |rt§:gno§imt¢beutsws'ans dﬂaeé?dvs:t [err] of

t he bewglg e ﬁt}gf{ g,g 1111 f% g€, Wwhich

Accor di ng :%E;tmgsal &feio Vot 3aling Al a] ﬁ%&maﬁa’ﬁ% 0y % °5931ﬁa Sz trc of the

st arti ng tingnltage cmqmt wsighalit When' g udelte afpmsdte:ﬁsu@n Thé ahickiicbi dhe has a

uni f orm éfo ﬂg@’i ghPV a. lsdeacq §‘qutlb h@dlpnfl@)rfMJuastmgNQ\mwnn- FI G about
1313

[e”] -59 1t S’e@fﬂr O-Utizﬁgﬁgée‘)%cotucwz ﬁd}a éﬂ%’ re- the

N- base r e,g,le
capabi | i f BitteltthSPemﬁcn!hen rlﬂgl &ﬁ94J§30t Cl‘egldilﬁl eont the cathode slifdﬂl'mercaﬁJ i zation is
based i n gupled; i a%%}ggtm&ZQlSWansn Hee cRthpdes e
comr el SHp e T e gl a1 ng
bor on of raemyﬁﬂ }50 pddnad ROkt & i t h

format i oﬁ*IG-f2tcbmnumsd®tl8&> theamhtyaandn sqjem‘eCIheVdibthmg(Efrbmt g‘lmmibnal t er na- :
regi on, H‘et %fsmgeﬁrféglpaﬁeni@%s%gltmthe lomemysupfore afg@thnde pegion- si gnal .

Wien sg US&dn ted bV A HRCERNL Shhdest Jﬁﬁgro b oggon to
have 2 osCenmnr e e i@ﬂea&eﬁ’féorbn mdiyoRetutnl Bt Iz@ntofgi“ élgfﬁ(g - in_
par al | el sid¢tdfi ththghBERr lhvd! fomn simiplicity p mwre trwﬁdJS;ruutva-eahmnt ofigrwidecr ons. The .

cat hode ﬁsﬁuﬁﬁ g ga@d’gﬂhﬁﬁfglﬂg r%hélwﬁt@gllbﬁo 4 of N-type

conducisp 85 by qd tefd% @an teCl &é,?iﬁi in by .
di f f usi ovouM a[spﬁ:aiep ltheslzitdilmgitdt&det ee T is/ pr Qﬂt ? '

3, 594, 6301 cqnﬁ’glsmplu@lltY@ﬁlslahbd@aimGde asdls:tehapﬂleemrohmmc&macdli)dﬂs 37 and 38

are coup r']f U tap oditer; ing-shpped dabal lel with
5 %ﬁm@r‘%ﬁ ﬁft

SCR s 49 pfnb theopé risto G OI3 .sﬁ%eifédi"’ B tﬁix@r& oh hagnt ! at i on
30 Thus hd:ver rwith tiiislmvenuén,t dSt hasv @rdviled llﬁeplatﬁag rNévabsduein  febhi-f ace of

cat hode P ong this tmm Ih agrerdl the ediropantions of (hes vi ewed i n
FIG 3) E:% j—‘f &QW% F:%w Q%l%;ggﬁegfrﬁmﬁfﬁﬁfgﬁﬁnd [err]

The di’ sbwﬁﬁ 10g8r, jHaNEHeLBR ined &VkeOhs hiACalithls 6o J15ven- J3
to the Itmetheslu\rléeawﬂ T&f cormeériondingly: eegl (alsschbdan .

[y

14 is ab@ e "%ﬂf redugtiogsin opis noFlﬁsl ? IFgﬁn?ect i on

The seni & ca% Sy B0 gard sfrated as’
appl i eds BOaﬁd"lﬁ wasd) p?odii&id ? e Mno b@&&uﬂ ﬁnde set -
t hyri st oeryijatige ﬁllwonsp ot icireularneyps. sklnlggmd;he at} qipuraeing bilmtt ofot her wi se of

i's done gf Clibowt 2 .,,-,e | ng
t echni ggimicraisi Mye- éN-gsE d:égléiﬂ lZEndﬁdedIeb -sbﬂ'es ﬂetw Qzﬁiat €

ant i rmny B lchﬁnnﬂam ipn}, ‘pryidi Eh m@u@@s 3%,038! bh. tatnstbesbeoxtﬂhctbﬂse
int erdi g s“ I
plurali t%. . ut lgn ;

%‘ac“‘ﬁi}aflj 11d1t°|'§e 9|°H'@ “Er conprise a
nt act 15 and

a
over tmrﬁlusaaboit o.hecelnﬁmetef -EThe0 Anole. c s%f:p,g 1eag,e ojgm c
clont act 15', annular gate configuration was ‘selected to and anode- gat e
r'egion 12 |s provided with 45 prove the operability of the thyristor in a
ri ng- shaped contact 25; these contacts are 110 accordance with this
invention, and it has provided by plating or evaporation tech-. been
satisfactorily denpnstrated with this niques. In general the edge portions
of the arrangement . It will be understood how device are bevelled to

expl anat E":.G‘i?ﬂ"ngﬁ iﬁ sﬁeachd ath:%v FWEF Eg&; 3@‘%0 tlm s mounti ng

(I'



ever, that as the area devoted-to the gate. and increase the -forward
bl ocki ng_capa- 50 becones larqger, the effective anode area bility of the

devi.ce, as has already been 115 for the device will be correspondingly re-
descri bed. duced, with a consequent reduction in cur- FIG 6 illustrates
a thyristor of the type rent handli-ng capability. descri bed

above with. geference to FIG 2, The pr?&tsi_ggal devi ce depicted in FIGS.
connected in_an_actual operating circui g 3 and 4 was pr-oduced from%a.
molo- A il lynfgrpadsl T L%Eseax efo}%%h&% é%?‘térh.“ﬁ b 'g' g
pel l et of circbtahy ¢iibsE & t, s B rhal tdv/d NG '3 gl
section generaltv ﬁsimme%ew:stiﬂed Hqﬁlgpeldfetoﬁﬁngumh oﬁx&ﬁtnhﬁlt leyndi- _/

connected to. FIJ SRTF‘§ ’éiN°o¥ /082|Incﬁl°aﬁhd’$ﬂ! Hhe RRctas30 mipposeaondsr of
Figs. 3 and 4° czg" ?ﬁf

cire ?] @29
gi 2ing unit, s éner ing’ & S‘uﬁﬂn% hyth c@n@%ﬂ ng&ter %]je :

12 i ncl uded necp!reldt 4’h SBm wPIndtbhtwae:r Ebsl deap 136nibmenmﬂm ok 2y amnuthst‘

e e e aggg&%a@%‘; e e

anode out put cafedsncmhe Q&@trfg@@ltﬁﬁ'khyr hv/df’éﬁéé&d to
t he cat hode comteeqmjnctizn to-i's. about ]@recaﬂtceabkt even anil)()l\toks/minmn

supply energ tion 0.4 centl net er
The anode # Qﬁ“;g og@aﬁﬁ?ﬁ%ﬁ gxgc %E};m%abody having %

1 465 709 duct Speificalibn NiS 3,634)043. Inugeﬁ éﬁc'ﬁlﬁ%ﬁe rlayefs Qletyf) &hnd euat i on

of turn-off ti mea-nnt beiuem thsuthtyam;re tlan-slgn @g;t&umgteaa tnmhlcldtuecnrst
capability i ﬁ%&; recomb ks 3?5 ML B f f0 pamj i 9.
1 of off ti %léﬂkt CHRR acﬁﬂaé tdﬂ% @fh P ntd o g n% ﬁg 28 0
No. 3, 638, 042. swésp-oliti €ifesit WA Ss ilm HyeiTafd @5CED0 lc&oﬂﬁ&ei attery

35 and circuit wdme theymedyisite

) _
const der e MR it il SiTI

bmém azez tafpetion syvee ocletgap Itlxaesemd

- r ect om}s cend
"i itk fi&aﬂﬁy gf]% 392? mxth §/Pa gt&iz

turn-off tine mMehbtmnl thd)comﬂuclmrrmjaﬂix 1 Jaysi e hasOatp lokil hmeteﬂtatc

to 15 mcr osec%&%‘? SBye lmqtﬁdéo émtwmes &mﬁ@ﬂ t‘SECh tbahtllse
suit- o0% WS et ma ey &Egtgﬁ ﬁ{eagga
potential negaty uiede raﬂ I&id\i’ 'rs Yt d@ of

anode-gate -w ﬁrhsenssqsslnawnthrgtvtehatheammf SARO til atna/tln dirso Do lngerclis sub tigly pul se
resent at the &hdd ém'cl;medpﬁ 148 s tthjeker dgg&ameaf ths othes. lﬂélﬁféc!'eﬂgat e
no dv/dt effgg ﬁ&c‘ﬂl G e anode and thynsto tor ACCOT

{O&teH cpa
even at 300 VoI (Whdl (86 thn BE ob B6HGT SHRes 366%51%3 é ¢ fbml &gﬁr k&ﬂto d
- 15 sweep- out imElG. énis atns)bi@ckiﬂgemempwtqrurmbnd)m -layey\HAT: phﬁd&ﬂewahiﬁal- :

80 J2 is descr%@cfhﬁge"l tstre hs Jnapulacly ng a
body having S8 i ﬁ%ﬁb éﬁl?'ﬁ’u& "éﬂﬁ&"‘%ﬁﬁ% Egtﬁs
Iayers of P—typﬁe(aﬁdFm- t(y 1tr403du@€i&0i ?

hyristor turn-off.
sem conduct or Batrergized | toj Provuln @hnegah@-gbmgst i Aegh rr aspardingido chim ¢ hoar ges

that woul d P- fgRALP Q?g‘t i BQUgT é‘%‘ N n% ; %é"‘f‘ onbl ne
over a consi gemihd co atfsfe’them‘f“%f’a’ the ﬁtﬁ% dn et "’ﬁl"t rﬁi Ribhtedi 2n -
tinme period. Abgweetiingingdons GikHod@lue is - rmﬁmact ar st - end Junctlon Wlt _
first P- sweepdused tap veryilow 4pliage. Ciphaitot Bt edl f'&r thyrigtor ‘abcarding amdﬂahaslan

ohni ¢ contact #t 15 1‘? ereii‘é’&i?ﬂ &t

function as sona %g’%g"%%& e E R0 vk h E@? eﬁ'ui‘ft’hggg ‘g%g%q}' %eﬂe?ﬂ&qli'sto

effect P-1ayejunétivnnis lireackembm d tt drin n@Ikighi tifculaln awam plappeite adt-i ON.

Circuit 42- i an*ll}él ssﬁ P% q‘éﬂ hm’@ % ?%&e&fﬁvgqﬁ@d%%%gg%ge SCR 43
' . citor

coupled in ser Zul;m _ e&,gﬁ
44 bet veen tiseofc Ugt&hlp 168 A bikdalf Byer sa ftoR ReRIMC1oCAY loae of: 120

attached to t hepavitoriet gyat Ener26go:the chimic éolne cimmsrlltb 4. mrfhmannpmunaslectnca

t hecat hode, s “‘t a&thetfﬁed Wdﬁé‘?@rmA

t hyri stor can 8 'teia PR, - fob m&%

t hode conneosotﬁuﬁ Jz wﬁieh lﬁr ole! .ammo

and a resi st orwidy takeea maﬂly iosgemegnet to/eanndé-gater eﬁphecﬁhymswrfm gatinglen pot en-
in series as sﬂﬁeﬂmlgsgmrﬁwwu agtéon: Gfl“°§§CR°f’E Yﬂsémd WW @:ﬁ? is

bstanti al | .w b
substantially gt lgﬁ;ﬁ?[ﬁ lﬁ:éiu%ﬁg &quhhe ﬁ%ﬁ"ﬁﬂ’:ﬁp tﬁﬂd;unng 130

t he ot her | #§eksied ™ the
thyristor body. .35 the cathode of SCR 43. -
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the applied forward bl ock- strength -during the nmanufacturing and
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the requisite pplse si 0 swe ca ode

A thyristor corrpf,ﬁtnﬁlgg:aﬁqe fﬂ utntbn cir-
general this féltiomb, evhivhtcRarga yartisrs lould- mitd cbépleyl tmape (amderamlutheslzs

the thyristor tumedg e aseopsideseily denger gg&e t% fost satipgren |y

jemving the chaflESEtn b AR Irh @xfmm%@ ey ko

20 ot herwi se reCOﬁFHertﬁyrQW? Mthiey éomitpicEi@rabibYen f&biioas, Ofbr Ise
first N-layer &5tdswéidn thdrﬁmpanpeodforﬁmﬂoaumemglaprmmeahyﬂsmblomterf mnctmnaluﬁ'mg 430

end junction with the first P- sweep-out circuit 42 is illustrated for pro-
| ayer and has an ohm c contact attached viding the requisite potential

between the to function aw second cat hode and t he
anode-gate region to effect P-layer forns nter junction with-the 25 the
sweep-out action. Crcuit 43,"'"’3”,“ N-l ayer, the second N-I|ayer
fornme a 90 an SCR 43 couple mm’ ﬂ!’a capa- second end j-unction
with the second P- citor 44 Bet\ieeh the orductor 26 affixed |ayer and has

an ohm c contact attached to the anode-gate region 'and the circuit to
function as the cathode, such that the .




conductor 45, coupled over cathode con- thyristor can be gated-on in use by
apply- 30 ductor 21 to the ohm.ccathode—connrest+on—ng—to—theanode-gate
a potential which 95 A diode 46 and a resistor 47 are coupled 1is negative
wWith respect to the anode poten- in series as shown between the gate of SCR
tial, and the first N-layer is substantially 43 and conductor 45. Anot her,
di ode 48 thicker than any of the other layers in the is coupled as shown
bet weeR t he anode ‘and thyri stor bﬁﬂ§7m§5 the cathode of SCR 43. 9

2. A tﬁyrlstor accordj ng to clai I, Wen th Istar or control switch
30 V\/nerethg &?Fﬁfbvé tof &0 zedpce,they + o t he ﬁnEFk%\&i’gp “in its bl ocking
stat es—Ccap4C! AGk ﬁﬁ@@&ﬂm’h&téd%srarrhﬁged provi decHyeRa Paea Agts) S charged to the
~appl i ed f oroperack dnbaminall yodsr leredbefoctude- ng t he manuf acturing and ing voltage
over a ".Fib#dn lFlugl?é{ CGt@GEdABSmgQé’érrbl i ng opdt: SevtbBguarahi ch base nenber 40
The capac AP S h"ag""?’ﬁ%an%? A%y indi- | Saneaitsgl |y thicker than
the emtire 105 cated in FIG 6. Wen turn-on circuit 41 ‘thyristor body. is
energi zed to provide a negative- g0|q& 3. Athyristor accord|n9 to claim1l
or si onlElet, " AP R ST, B B il iog Beyrge S I  encec
contact area is.tial on conduct omaylts obthimeds i St or 30 is gat ed prOV| ded
between the first N-layer and its 45 on and conducts heavily, and the

voltage ohmic contact to forma distributed gate 110 between its anode and
cat hode thus is re- connection. duced to a verﬁtIOM/voltage Capaci tor 44

4. A thyristor according to cI IIIII”JI l llllm ed fromthis voltage
reduction by wherein the exte

of the the diode 48 and the
SCR 43. first N—reglon “Whr ch prolects to an end 50 In the
turn-off of thyristor 30, when surface of the thyristor body, is generally
115 junction J3 breaks down, a triggering sig- circular, and wherein an
~annul ar gate con- nal is passed over conductor 45, limting tact is
‘affixed to the extended circular. N resistor 47, and diode 46 to the gate
of layer surface to provide a distributed gate SCR 43, turning on SCR 43.
.Conduction connection. 55 of SCR 43 conpletes a circuit fromthe 5. A
thyristor according to any one of 120 capacitor 44 over line 26 to the
~ohmic con- clains 1 to 4, further conprising electrical nection of the
anode-gate region 12, pro- circuits coupled between the anode and vi di ng
the requisite pulse signal to sweep cathode of the thyristor, for

energi zing and out the carriers adjacent the center junc- for turning off
the thyristor, a turn-on cir- 60 tion J2, which charge carriers would

ot her- cuit, coupled between the anode and the 125 wi se take a considerably
- longer tine to anode-gate of the thyristor, for gating on reconbine. This
sweep-out action reduces of the thyristor, and a sweep-out circuit, the

- turn-off time of thyristor 30. coupl ed between the . anode-gate and
the The thyristor thus constructed has been cathode, for applying a _
.Ssweep-out pul se 65 tested in the 100 anpere formard current across the

thyristor center junction during 130 5
- 1465 709 5 the turn-off of the
thyristor to reduce the J. A KEWMP & CO., thyristor turn-off
~time. 6. Athyristor constructed and arranged Chartered Patent
Agents, to operate substantially as hereinbefore de- 5 scribed with
reference to and as shown in 14, South Square, Flgures 3to5
of the acconpanyi ng draw Gray's Inn, ings.
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