COVPLETE SPECI FI CATI ON Sem conduct or

DeV| ce V\é RADI (@] CCRPCRATI O\I G: AI\/ERI CA, a This is especially
T r-Caisan Qg i RS - 5T gani sed under the-I|aws Qf_.,..._
_'the detects and/ or non uni form i mpur i ty regl ons ‘St ate of '

DR prare nited Sl R ST O PY S O %t‘; ate of o
. New Y

:tééagf'iﬁéhca AR SR R TTON cur [t ovt aner L?or

© eclarenmmmrmmmor whi ch we"-prag, EG?Q

’ ot AR Ju o %ea@ LT R 10

e Per 1%831héd, to be particu-- tivescireuit -is:suddenly
o N hpplication: made i m:h:&&desﬂm&md(’_ ' z,M)daw julyelsféo.l I OWI ng

W5 1 ot ShebRadh b B, 9 ti-
. : Thl;s- i nvent;

5 &@YiCeyn Copyright h%@-ener al , secon-d‘ breakdown i-n-a junctj
Tes, and:nore partlcui-arl-y—t-mn tran5|stor is a condition j
fés A EOWER, pS2) 888, @s2dhavi ng’ i nproved. ' reverse- inpedancef
iﬁ;qrﬁ?&eousl y froma very - hi as second breakdown and
t.age Tatl ngs. -The. Iar Qsitive value to a negative val ue, :then _
roved t.ransi stor of t Wﬂn%@qﬁﬁﬁngﬁ is to a final small p05|t|v_;
ue I'n sone-re- 60 Semiconductor Mévicey useful as a high- frequency,: ¢
S%Ciiﬁuo td&ﬁmiﬁf&}"gy qﬁ%goym'lﬁp@se mﬁ;’ Frlsd @hen cry: stabogm gransistor p
S8 Inordahirh ﬁi}ﬁn

t'yrxerpuls briansQUUdad el 1RV Ithe { GefdtsHal R own, either

pl i- e¥ate gbhdevateevsx,tedl Swuterof dmsrican nppist ini the base gfnbk ache| chilegtoromesitns - base or
| gctltgﬂ ;t laza, City and Statg gk ¢fjt anststor Under these conditions, setond

Totk, nite tés of erica, do here- re own is S to in the transisto :
Si C"’Hyﬁd ared't e tﬁ'ﬁﬁ&ﬂ‘@@’p transxsto 6t:mltt;:rcx&l@ ‘éﬁ ﬁﬁt P?.' a C' rCU

| 0yia@teht xhzfyaﬁ gran&&'lﬁﬁﬁ&hd fhblﬁxal\hﬁw & biased) Aeiinank days vﬂﬂ’é@ﬁ ehd G -

tor bryehichdnis jtm fprined, |t hfdparmlsu suddanly thfemcdcféﬂte?d rati ons in;
7 %’{ depcjped ifgad; Ehﬁrf"lhwmg state- %«1 e‘i’%‘sﬁﬂ £F fg "V HHT (‘Pédsyol tage np
se. "Cefi. m&m&nﬁxae& g&.&myetefsenﬁ&a. resm nedal, QUbod BNaRIORH in a junciion - the —
| .ectduttive @iadds, A nie: sat,tﬁrarly Ko hrh etrinsistor- is abtoadltm’lgmoﬂ‘l‘uﬂlthd enpyt excessi ve
nsvem@wldajﬁemmf having impagiveg Ep E%@a quﬁ;@ t%ﬂh@sla&t’m\aéﬂtol | ector - :

ngls a:g ot #%w'm ﬁﬁtﬁﬁﬁt %ﬂy} sthhll posmv alu v%g et rin Of t he

ul as @:(h $pects, the second breakdown appears similar

- transistor @0 ke ey Ged m lﬂﬂ:l 2 ncirhdt avalap(hb t breakdown, Sélwon d br eak d o]
“ac c‘g?P"Eso conpersiaverters, amPhﬁ“ss e#d t reakdov;n@l:gjéep the bas
e d- above
h fdu rcu" Qhag- ecr induced b 2! ﬁ %5‘
%?I QB{OY ammuﬁﬂg 1oa’d %&a%%ﬁ GieraN § inlthetFhgdi ol ex-

’f r. at e ruméd tahesuttmgam&scai wmitage Irriay tecdviss oamwms of basa caxa té;om lmhepqxram num st eaf'

f ispage charge 1 ran;g d}ﬂ?’i’élv %‘@F‘BTS? 2% of a secon

o T PO, Apei %ﬁ,& 60 e bhe rgon, koo br cakdon
ependldammep tfagion Mbeing t ymatsorfﬁ&t. ®6cb bie lﬂaamt bﬁ okir [th Géthe ¥ ue necessaf;
pvel’ dffthe he’lescubmarea:tl ebemash e&eent 3&: inT4ll sm@mtransmrs Imdlenyelms econd .-
rea kdcfemon 3agva s the Y doped subqy; frpe ?PCY #nd . lowing ﬂt" st en &% would -

reajy &fé‘if.u ?m'; %%iﬁiﬁiﬁ b:l sn%»?@ rabihg! a&?ﬁ&““%ﬁ é‘ﬁi‘ priél‘?ff "o gsluce the

T ans] Slokdge Gﬁ Kabtbn, d I%ﬁ%e imp\fdity ©3bftething Ies thadGhe@itieM vade tedegftyness of t he
truc- level of3be subsanagels mqneﬂ.t'ﬁhla/\m+ dt0f bm\ivoe Seeorid  breakd ey \Xmuﬂawelv ur al '

ol er arﬂi ﬁlﬁ i %;'gge il si’égh”ﬁ?‘;‘;;cg?;ﬁ% Bel nodh excessi ve
eat iéﬁ‘ﬁl#’f’&ﬁ? actlaglrﬁgﬁtﬁd OB Adichtes CiRd el Indabhsed O ot Ngan L0 have
esu t Ip’x}@iutel”hn dxic&swe!i&ﬂﬁguﬁ biste+Ct theiR opetdiifig Edhditions @hid thedlwy hivewer “second §
r eak dovmltipgigeits eeatual destruction. Ehe) et ng htl?ﬁ&u?ew seaond: brepldayin paweritduct i ve | oadf

ngs. sultmgsl:d;ﬁ:@yd fndpes YO8 ghocur rent 1ol aw o Accor d ng ol
qﬁg[éh %eg@gﬁ} [ 15 B R ekl il v

he W S the transistor provxded a_semiconductor device' having an' 85 /:

under. brc-akdown voltage conditions. Thus, a emitter regioni of one conductivity type, a base

high ‘current. density and a high: clectnc ﬁeld . region- of an opposite conductivity type, and

exist_at: the collector junction simul- 2 collector region of said one conductivity type -
tancously. In-some transistors, thése:conditions  disposed * adjacent. said base region, said col _

45 may ‘precipitite a localized thermal r\maway !ector regton compnsmg at least three Iayers 90

(Pr&ms o'd]




40 through the collector region of the transistor provided a

sem conduct or deV|ce haV|ng an 85 under breakdown vol t age

- AV =V = - 5 . s egToTT-of—one-conductivity type, a base™
#hi gh current densrty and a high electric field reglon of an opposi.te

Zconduealvrty type, -and ¢ .. may exist at the.collector juhction: srnul-u

fa &0l | ector region of sai df one conduct-i vity type" - tancously," L

onme transbstors these condrtlons 1ﬂn5ppsed adjacent "said base: reQ|o

ai-d col —Fay—-preetpriateat Ubdl | TEGIRT:/TddNG AN of tImect (}r

regi on cornpa _ ti&iticslté”&sﬁ“f‘c’ - BepWise Fesy ‘?‘s 18 Sty of the layer 24 i

] SP"'C“"dY " thec‘:_";‘e::::ntzw:;',dmg:a e Slaéyf st ’thi'lég ::‘xf,e?sé?&tery dhan thatyof Iaych aviing.
esr st Evi t | ’t QQ&faﬁ&%@osta&hﬂpwuﬂe 22 e-  exanplkes is_les 5100, _
f ot bai -5 O Qf the adl'icent layer:: i SDEC'[ I veI Whﬁe ﬁ e“’ @%Hﬁrﬁbﬁzé ar Sal d5
ase, layer 'EIiI: nomh@tatuwh ‘the ingqng ?‘I: lsSch.- a method o

t hés “F.'ﬁ A9 ‘ffg&i o I r;%ﬁ {fﬂ a,ﬁa ] 'e,gg,ﬂacm@mc.h@ﬁpxueﬁar@e nt i, mritlgn gr e t er
t. ood ek fu y.when’ considered i conneI‘EIna.VthIﬂgmamt:lmlltmk?h%!ls!31 ybptitute - .-
j0a [tlol wRElt h nadnying drawmg, thssmgh) 3 1§58 e,o?Pltg YCE 191 ‘,“g I

' ' ris a2 tor ' & nessZ@omb:ze‘gl layers 22 and. 24, for " {The £y
feat LHuﬁ?%er V {ﬁ‘ rixgrt 1;\& , th@® 1§Ne layer 241880t istopevese rdy as ..
] SEp%ﬁdﬁn fan 1mproved ‘NPHarahheini ansiuglet QOW"I' iaS‘Gl"Pn :;bt dopagt 90 itsS ey
P " "ol 1 Qﬂ BE ml (ﬂﬂl‘ctlu)@mﬂal: b;:g% C%ﬁ@ gOSphOqu ?lg 1 the epl.’: : :‘ ',
ot .an dsiteent B 1Y mn 1 m‘ﬁb ﬁ%'osmon of the layéFtbd gl eil 97
pref er r ed d%i{fé’fln'é'%d** f tiqﬁéricf " collectd? ao.nor e uI I Wnen conSI aer
{n connec-- iv?p, o Rhait misantheNPNhepel. n\é]éﬁt own Trﬂlgl)?cﬂré ﬁ%lt m{g ?‘;‘edi'“ [
- i oniwi-thy tibe mﬂpmpara ye ent k h 6Hdb @Xl 8 =
fleposi-t ed 1t zereﬂtmﬂh m j wr?mg“‘““ con '“P'a’ opats fﬁ:g iy laye E“ T

. rovide ' lm- 0.2 m GlowitS i the
AT armnt Al Vs prov%‘gé%e%pré\ $stors: with?: In{pt‘ﬁv e !sﬁi avameummrosthc\bﬁqcyengrsr m i
80 T breakdown charactetiibgl :

.I"igw Of t héGctlf mgﬁanﬂ:‘ggr et g offrm 2 Jo '
of the gsanbﬂhecbnibazy«e@ecm ml gompriges  rectify dRCLE 50 4 PBtionNOW «:
Hhe dr awi nga sxeqq%q(%cqllgctor lajtehl |(§l ne d;N ed an lstaa e ;\M aboit i St | vi 1y ©

~4hown-a fra op! k! m@%;laﬁﬁmrfc dNE&xI tnﬁlahy anyI meaas o Inethe@rti @dt’?rr I ayer
1 ‘gan be obt apnBiefed: 1by‘.he drawing by the: symbmsNI +S| gtde rthc e teb eg“l’) nglq ““'*';5 ey g
| fmterial 30 sﬁhdrdlezsnsw scpnd registiviciey ExpRelor e ﬁ,eq LR fQhadtbw- §o
‘gilicen or: ' e'zfgt? % volt- Qr@)'lr eSermtter&lgﬁ 1asaydodpfoongls ‘

“Hent: oxi:de, - @Jsrstors Ehowe; QnéiapNPN‘ sxhcon'__translstors) 'by an:alleyipg. paoo@g well ggn it @F |a 'CI or
‘tlegitn 14, &)ﬂﬁﬁness ofttwsuastrate“ elirsiot tayesn oThy stv ¥, th
- and it “‘vontrols the ava anch a

?% - the collector-base’ fu ti’oﬁ‘ 13 &’f the ltﬁiﬂﬂbt

8 o

‘Hegi on :165: 3 i*ad TG ayilp

Ahi | e the tﬁiﬁ ms‘gﬁflé w nsistd t J4R&,, hence, defefmindd aBetrmgpn‘jri’f@B‘ rray sbe

-@asily -for, n@g riployi gthcl fen foecdmruahry maIyI Uiotvn F¢liageacharpctesisiics Eﬁ& giﬁi‘t of}
tihe col | ect @ive dIﬁaxyﬁrduﬁ_eﬁsn iy aufl ettty a F’h‘t Eh“’r I"‘z‘;;ci‘fngcte‘fﬂfé‘ﬁs t}}c ?ln;v:ded

the inverd| orr'I'hcaIBII!I1 % Ct; tclf:’ séﬁ%:g[?c I&,E aP e BvoltagotbReaiidtn. ITAE thick e aye

'3 -"4 to a deigl si# wo supenmposed colIector ' ﬂetsCHﬂ tief colidaer PV@%R!SO detef ik 3% on tO_.

; ‘ ovi- de i m Iaycrs Zb){ nd ﬂf‘ i RS jvitieR m@mm mrgep;epart of the ::;ins;sftori tgl . tb ved @

| ‘transi st or § spectively) preferablyifosmed s“c : 5 1€ 2 fﬁ'é‘n& ?0 | PG a8y t@el
g de on. the su T tor ‘of the trankidt Ry

| “Hase'r egisy epxtaxlal eposrtlonS, on th é}&@é ¥ lrcStIidnCo“‘B the trasistor 10, the

5 and the: Ihﬁ@ &ﬁxcﬁé&& 07 xﬁram:smn@e : 1V1tY and thicknes §f the. ‘°“F‘ﬁ§b Frbi I‘IEEI
epl |- e‘Ct Of  I-@gliRbeshd.CRMIE . bman Andabd ol ?hgm‘t °‘5lﬁ the. hlgh%t;o“agnflm;izm '

“SlbstT at e cf ctoe@tr@r%lmyéwvc axbickgess @b o dppa. Teting o ORI pe " ‘dOpant i fs
ff use d. 5°nt°£ ﬁ‘l a Gﬂstwuy etween -9 and. '{-o collect S1

imrpn

lector sefie :
the three’ Iaycrs 20, S Qe ?Qﬁi&l lof ViR coll&foelay&ilzz isuch :a
| wafer of . HoR ’éer& £ Gk Qbmipri ﬁg ttm: da deyptidn &f thalmamnumlcurrent .__dcnsrty :

'} ghly . dopes Icctbr e nyp'ﬂ i ROVt s toatemplire: @ran ‘eeggysc-biagjspcon known
the art, tiom:ob é n'to provide more’ thaln : 1 ‘?&?ﬁgt ¢ ;n IEE: A mz ﬂﬂei?l% bio - ﬁh
5 ol N.|55 thrgq d‘éleq[“ﬁ agfﬁeﬂi Coﬂlgmcdoéo L ay @ﬁaci &@ﬂgeliyer Hence, o
“The di mensi QiR rof i s FRomd teglon 1gnmenthc freki‘stntnlyemd thigkness of .qulec r
1 ap N: type dQWIs lt&ﬂ@bectQBres:sthty_gI‘he resistivity *Jayet 23 tdpt NG ude of -
1 #br i nproveodt eid cdl;g:plghm &y 2l vqfhéhggtgynbp s seqof

ransi St

] an:sr S_t_oﬁos'_ thl: fe.aqh- o IC\I%Z(@,?I,;SX g%?‘ R Uﬁ@ss

P e
5

--e-reﬁ‘t ﬁrrrerrsr""ons and resi st ivi tl'es.

I B 1 ey R T N 1 I I



epi t axi al
t he tranS|stor

depostions,

10.

For any

on the subtrate coll ector

carr
| ayer

20 .

ying capacity

For exanpl e,

of
t he

e s S ‘y‘e’
nay have a thlckness of 0.7 ml

and. a resistiv-

-ansistor 10 ,- the=g--
resistivity and P

t hi,ckness of the coltector Iayer 12 ity between 1.5 and 3
ohhtcnt and the col- 24 shbuld provide the highest' voltage  break- e
IeCtor layer 24 may have a th| ckrqumf about down  ratirg
*-GOT]TE - ‘vnwth.u - U._ U I IIII olllu d lEblb[|V|ty R
he  petween p@vema:n&om limiging thgftrawwr’wtttﬁe se emlcon u geme havin 115
i Ohmcm WF‘“‘”’ Aok By ffer bAPUR  cifer iom gt one o HBSRGSaI M y . of th
- col L2Ct.oga c?& $ctards the spreading of - region cf2 pisitc cﬁﬂﬂcu@;k}()mih limlraEI n as’.

ve -mo;Tpf.-_ "-| g coucher spaccfdhﬂgd lagen o pfevdnh@ rralicr:tnmrgwn ofcsatdr@ntconﬂeqwt Pc 40

¥ tol bect ofromr@gtmﬂg thegheatily 4°s°dv\ﬁ“tr’ﬁ1ﬂﬁ |said base %" Wyer se- bi as

sty Ad - bt q_vﬁ:éc currents of hig lcctor reglon co Irlsmg @‘c (i b e Yion to

: S_ .-n agré = How collector layer 24 havin res:stmt re; %tc
- PLPVE de’ . gPhe cdi reghdn A Providey a MRRAdEsS . spectiRR in tHA IR ﬁesaivay)frorh lmd I ector

s %50 tlbr eeessatp ltd ennpon ak erone-hilblof tah eregimyrisher) dagler crskt. to I dpseomgion 45,

Tf unct i @hs ¢e-ghprge la doyn  having thlckness equal or substantially equa | ect or
ol on” e AN EHE T, t‘t&i“d’b“fﬁ‘,é,?ﬁﬁ, ahlipohdin spece. |
charge:| ﬁ%ﬁl’ues icRANe Sstepwise, respectively, to- satd aﬂ eht€lfyieDis nkad Y4 subsraferlgyey t he basef

80 epi’ onslﬁvards theebasecregiot l&utheycolleatod lay¢rhi of |degeagate ermicofiductoromptesiaf of said 50 -
l o

ur:a
bre

wer s -2¢:tfanctigng ap @cdistipet ‘i’"gsr
ot nah b S i t

yer . “ITBYFrém SR f¥dgoihg U dc@ifoﬁ,}it is a

| a

COW o
\;cpqey dg?c%q as clau\éxlec{ i i A)%ygﬂe 1122 -
€-said adjacent layer is an eplta lay&él&g d col'l ector
PpafkS aesid
85nhj ch: 20hent that there has been @@Vldﬁ atnhmnroqulch f.ad etiev:ce as claimed in claim 2 or 3, 55

C

slstraterigakdown  protection of

lon 1 sed in said

nsigygr oyi r :
e el e Bl Bk T C R
rom I Smp ls in 82
~ snal | sOsiagr prdvides a relatively low- saturatﬁﬂ edf- cehﬁ\t:hmiehén s!amez Gror 4 .
9osuibst 28 c® | ow anf

t isisthricy/and relatively high reverse-bias second egl}greinhgld substeat tl;;&%mg?zgpqﬁpﬁtvgh

: ereby breakdown encrgy capability. - While gtg]h%n ?t(ﬁ(hﬁst %ge- Xt adj acen
1a
nhance Ii(; eﬁ destritled éﬁ:aﬁ?%ﬂoﬁéﬁ%ﬁ@ tyyetx)éﬁ.tm uctor tr%snstor substantiallyas - | ayer,
t hat ¥i s, . ré) 48 el a2 1. thé\nStflods loh faking 1S | Iefeinbiéféry descritied awithi sfemnce 19, the __The
951 €si staowatl migg wttm&; scopt b&at!;’tsowlennon, accomipanying grawigg. t lhe | ayer . not ed}
i N the afidh apliiborietly shagisp thempeveniquever , wgﬁ @[@@ough to .
1,1147, 67 it tlsxel f(;regom edael:cnpno;e’si:talllsbeescl:;‘r:x- - ' Charter PidénCW@dts, | t - from Li mt ing
t He L ansidatdus flust@tiveagd not id\kAikitiy CLA Mu-sz, Badford Swgst, Strand, :
" 1001.; A: smsemsewonduct or devi ce.-having an . London, W.C2. | n oper at | on,. ‘thg
cdllector layel D Sugidélsa iow. ty type, a ba

‘cal | ect’or "t e@ubhidh

“conductivity type, and a '

epka}u@ mﬁ{%&hﬁi ﬂﬁgiﬂ Bigjdingh, Londery (Y602, dfomamichpposi t e: 4
the?%"e)!"P!eEt"B‘F“‘%-pace charge layer to prevent it

uﬁcéllector regi on of “said one conductivity type . 40 from
contactlng t He heavily doped substrate dlsposed adjacent sald base regi of
i d-col - Iayer>20 in the. area"mhere currents of high- Iectot

Zglon conprising at |east:
nof]omnng ‘The collector |ay
stepmnse ‘re- °
spectively inie t efdlrectlon -away.. frontsald base

;hree layers density are
~ 24" having re5|st|V|t|es t hat .decrease-

% of the collector region 14 provides a :
necessa{

thlckness 10

t@ support at | east one- half. of ta region; the Iayer next to-said base
-u$reg|on 45 S : pace -char.ge- Iayer at a theoretlcal_breakdomn

:haV|ng a thickness equal o,fSUbstantlaIIy equal: ~vol tage

for,.a given resistivity. By enploying to: t hat - of the adjacent | ayer. thrg

7'co|£ﬁctor Layers 20, 22 and:i24 whose re-- 2. "A.devi ce -as claimed i'n claf

120

1; wherein ‘vities increase stepmnse respectlvely, to- "¢
sai d adj acent Iayer i s nex o a substrate l.ayer 15 wards thg
base regi.on 16, .the coll et | ayer of degenerate seni conduct or mat eyi a
of said 50 22 -nctlons as a ‘distinct buffer in a zone '
125 .cpl'l ector region. where hi gh current densities occur -and thereby .
3] A'device as clainmed in. ¢laim?2, wher ei n. " reduces the possibilityg.
- of second breakdown. sai @ adjacent |ayer s an epi taxi al layer farmed
. From-.the foregoing descrip n, it is appar-. ‘on said substrate |ayer.
* 20 ent that there has been:provi ded an inproved 4. A device as clainmed
I3

claim 2 or 3, 55 transi stor enploylng a coIIector region

ose ‘wherei n said base’

sistivity decreases st
'reglon and said emtter
|nproved tran-

- "

on is.diffused in said
e,_ in the direction.. 1ay

ep
: mmyfrmnﬂs

reglon |s dlffused |n sald base negrenwew-

.

next to the base
The .
S‘l Stor-

er
base reglon




W I f“‘"'ﬁQ -doubtreadity suggest_t hensel ves to For the
Appllcants those skilled in the art. ng%f is desired
oreg

Shat 108 con TN TR IMAMMARML eoc ey e o™ o700 OO LRRR, o

illustrative and" nét tn & |imting L1 =32 BedLoLd—St—F-ee-t———StT-a'ntt, 35
Se § e it [rom hmmnu thc trans:stor s voltagc WHAT WE CLAIM IS:—| Orlnvm
Pr |,gtt ed for Héﬁmivaj esty' s-Stati onery ’é"“ i 8 bm _

lectot layer 227 of t cmtttc 10 Vlt
Leam ngt on Spa I" 1@69"’"’ the <o cc: thcysprmdmw of ion ofc[g %&Jaﬁt%@&?t yvnytth@ drdeent
Ofice, 257 SO m?} “&Lﬁ adan, cn for Rgiod plowidveng eqi}ductmtzil typlc 40
Coﬁi €x’ nmay Be ;lc cto g the hc'mly dopcd substntc dlsposcd adjacent s ing ﬁ? said co 3

W n comp ree la cn
pgﬁ’.‘i’ orati Lg;f G St s e S B K PR N Vb

col ctor rcglon"14 provides a thickness <pcctxve1y in lhe dAect gtequx;
0 n&ﬂé

P, B ;A

§ g i Qupport-13€ i | dhelptfosf 4 ayeaion, 2'2e biis
oneo conduct Vishage t:tyqsge,layca aba$*§§°'°“°“l bmkdo,‘f," t::;\ng:ft ss r regl on 14 retards
t hier spr eadi ng vo*iﬂge 's ! YQBF;' %pléy : nCdevl&laEylawwm claemd, ahcsm t he
coly ector spacfs ?ﬁ il egi:,,s chperc@)é@nto-l it ﬂh)llcdnebyegps 9 eﬁf ?T“c qEd gne
coRdugst i Vi t ys t%ﬂﬁ :hc4&sef tegion, 1&;dnt¢ak*,°EtP st het #he °“BE?B at e
di sposed ad] a(%ntlm%!awdis [#as é“‘ft Ehd h bgl of A Aeég,@ea's cRihed ctldi:e 2awksgeinpher e

cuttents of hi i e B%&&E % ??sﬁfs dBt@a{Eﬂd'“lnSI ngauaid)alc@abtcx' islan enicatiah {Ager dorgiedh s t
the ility; c
B roR satjpion, 2uvjis appARV iR S ‘gvg?gtagxg 1 1e£5: LAt 2 deey essse
€

arg, fl ow ng. ?roﬁtot REELME
Stepvgsse resgo ent that thire hidy dbeen provided iﬁ‘r‘mP o 51&)\6 hstl @&gioa it Hiffoded) s said
the bmm&s &%ﬁa'ﬁ’(‘}"‘sﬁﬁbport at

spectively in ¥ gstofi éﬁé‘g{,rgmm&al
| efst one-ha If'c‘('ff“'an Lckgglg(m membmgterrtarnextgm@ djféﬂ*‘&‘ 5 spLbaeiE M 5 g5 space

charge |ayer adistaa ptdvocr:etclnmab lowr e ffg Bk he BEs £ esgivinor 60

substsant i al h:y I“L‘i‘/cgci“f' gj&g’: as s%‘b‘;i “g}t& (2 ltHaxy oneByndeadpdl yiangf ¢ o t hat

of nt he adj acen T neﬁts@f hisayqns:eﬂ(ﬂo thOiRsepEipno 4 2.
clio ° P 5iS ors Qrtilly'a¥ -

A device as cl edc:mﬁlcnbda :mhmnlmaninonwmeweflu S e ,eqd ‘éﬁ Qﬁ:‘ Fe¥&@en&el fbptht se,

respect [vely, i s sl g e 2tnp, s AghE s i}ﬁz@' StTare layer 16

warld$5t he bé@eal “" gt }}, eneOfo | ayer m conduct or
SLb:, Bty JuEs % TP

matseri al  of SaltHé fled in the-art, Hence, it is dch@ f uncp 5“.5( 3 Ete LOCT"buffer in

a zone col | ecther thecigicesing dsiseigtien s c&!?f“r ent dgn Bcg@,dcmﬁws:&nd t her eby

3. !A device as®gye #ekjustrativg g Age o ’London, W.C2. r educes t he

pos:sll‘l9| lity Bf = second breakdom———&&»—d—admg{ dnSspfieePi t axi al
| ayer formed Fr om e G P AT el Bdtking, D G2, trom Wik d

substrate | ayer. ent that t her ecopi@gnapechusingdr ovi ded an i nproved 4,
A d i ce as clalned inclaim 2 or 3, 55 transistor enploying a collector
regi on whose wherein said base region is diffused in said resistivity
decreases stepwise, in the direction |ayer next to the base region and
said emtter away fromits;..-base region. The inproved tran- region is

di ffused in said base region. sistor provides a relatively |ow saturation
re- 5. A device as clainmed in claim 2, 3 or 4 ~ 25 sistance and

rel atively high reverse-bias second wherein said substrate | ayer *has a
registivity 60 25 breakdown energy capability. Wiile only one that is
Iesslﬁhan one-hundredth o hat of the one exanple of the inproved

transi stor has |ayer next’ t he base region. been
described,in detail, variations inits struc- 6. A sem conductor

t ransi st or, substantlally as ture, as well as in the nethods of naking it,
her el?bef ore described with reference to the 30 all comng within the
scope of this invention, acconpanying draw ng.

sn

65 : W I |, no doubt, readily suggest thenselves to

For the Appllcants ' those skilled in the art. Hence, it
is d®8ired MATTHEWS, HADDAN & CO., that the

f or egoi ng description shall “be con- Chartered Patent Agents,
sidered as illustrative and-not in a limting 31-32, Bedford
Stregl, Strand, 35 sense. . -

Londoh, WC. 2. e Printed for Her Majesty's Stationery

O fice by the Courier Press,-Leam ngton Spa, 1969.

Publ i shed by the Patent O‘fl ce, 25 Sout hanpton Bui |l di ngs, London, WZC. 2,
fr om whi<ch _ , : copies may b
obtain - : \




