salid-state smrtphes and, in particular to those capabl e of bl ocking
5 vol'tages. In an article entitled ' "Devel opnent of Integrated Sem cond
.Crosspoi nt Switchés and a Fully Electronic Smntchlngé§¥ M chi o
Tokunaga et af., International Switching Synposium dbéi)s , 1976, at
10 Kyot o, Japan Paper 221-4, there is illustrated a dielectrically

ol ated all solid-state. high voltage switch having an [err] type bul k
seii_gonduct or body.- A p+ type conductivity anode region is separated froma
p+ type conductivity first gate region only by portions of 15 the bul k of
the body. The first gate regi on surrounds and contacts an n+ type
-conductivity cathode region. A second p+ type conductivity gate region
‘exists in the sem conductor body and is located-in a portion of the
" sem conduct or body other than between the anode and 20 first gate regions.
The switch is turned on by injecting or extracting current fromone of the
gate regions. Once current flow between anode and cat hode ceases, then the
switch reverts to its normally off blocking state. One deficiency of this
-sdructure is 25 that it is unable conveniently to interrupt existing
substantial current flow between anode and cathode (the output termnals).
28 It is desirable to have anjall solid-state - 2 - switch nuch
|'ke the one described hereinabove, but in which it is possible readily to
~interrupt (cut off) existing substantial current flow between the output ‘

termnnals thereof. §jgh-Volta -CQéﬂiﬂgs&QﬂéﬁgﬁXﬁ@Ept i nvention there is

provi ded a solid= em condyc body
having a maj or surf &B¢SaidVeTHti N pER LAY SoES, §9L4d-8 ﬁaﬁc?“££%PQWpe

first, seceyd, ap particular, to those capable of blocking high
5 wvoltages.
In an article entitled "Development of
Integrated Semiconductor Crosspoint Switches and a Fully
Electronic Switching System" by Michio Tokunaga et al,
| International Switching Symposium, October 26, 1976, at
10 Kyoto, Japan, Paper 221-4;,there=is.illustrafed.a.'

' dielectrically isolated all solid-state high voltage
‘switch having an n type bulk semiconductor body. A p+
type conductivity anode region is separated from a p+
type conductivity first gate region only by portions of

15 the bulk of the body. The first gate region surrounds
and contacts an n+ type conductivity cathode region. A
second p+ type:conductivity-gate region exists in the
semiconductor body and is located in a portion of thei
semiconductor body other than between the anode and

20 first gate regions., The switch is turned on by

. injecting or extracting current from one of the gate

' regions. Once current flow between anocde and cathode

ceases, then the switch revertis to its normally off
blocking state. One deflciency of this structure is

25 +that it is unable conveniently to interrupt existing
substantial current flow between anode and cathode (the

output terminals).
28 ' It is desirable to have an all solid-state

:“ ' :'."' o ' : 'l.": ‘15 - ! -= :'I )']- [ N Do . ] . d .
- 1 - High-Voltage Solid-State Sw tch. This invention relates to ' 'E(é!
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hav portion thereof common with the major surface; a fourth region of

t heS€m conduct or body. whi ch separates the third region fromthe bulk
portion; the second and third regions Belng of the first conductivity type
and being of lower resistivity than 15%tfie bul k portion of the.

Senhco?dUQHQWdﬁxhucﬁhEikEr%heamké(&Eéﬁribﬁdom%ﬂﬁﬂﬁﬁbdﬁe ¢ Bagodsnh
conduct i vi

osite e first con ype and
bei ng of b&§RQ¥§|%?|BPF§ {iﬁ EBOFPFSEE% P]cgé ¥€ duct or body;
and the sem&mtmglmmbbtangihdcm&@tlﬂlbwt veswdere the sbuspdtf ourth \/
regi ons. he invention will now be described by way of
. exanpl e mn?#agﬁaééfﬁﬁﬁ %ogﬁe single Figure which illustrates a high
vol tagh switch i n Aceordinge tw tihe Iprésentt ioverddon there is the Figure
Lher e LS broy3idd o' GoPEASBREe! Gt £h PheaBvad Wty ORiEROER DI anar

surface 1 conpri si ng SGW\COH

suppor t i n§enieaniugton| bPﬁE b@m%ducm%ﬂ':moé}lrf@%m 0. Ruﬂ-k of n type
CondUCt'Vbb*tfﬂﬂjdf“§hfifs%eB%h@ﬁﬁ*f%&fiOﬂyﬁéprWiéﬁ”ﬁﬁﬁcéﬁd Y afad

dielectri¢_Il ayer A local i zed anode reglon ch is_of p+ type

, Whi .
conduct|V|P}rq:FQ?ﬁﬁl%%dsPHaEgﬁf:M?Qﬁ&P% so4 ﬁQQ|QﬁP¥ﬁﬁ%@uFGPFt a part #
of surLbacpody whﬁdm@ééﬁeﬁaeéte r;ﬁﬁb ﬁothé&ee&' iconfior twi¥Re the '

duct t 35 | ud bod d t h f
2 part L,fv'gﬁprgisyqﬁa"c% | Boopuras chetil 08,EBe BrnlodiineBRroBory (ype.
confluc; | vwh:lchJ %flpni-m@d tnebmrﬂa ﬁghm\iﬁ%mam;bmmt]sotrhibwws a
ar 0 S ace (S I C 0 e
Ponduct i vERS" BPSOHY, dhd [ BhiRe Feaianie heide 8F she AL B ction
| ayer puncbnﬂhnwnyityntyﬁe ahd &wingcnii10ﬁersrbmﬂstitity|then5|on of
the pfﬁ“ 13 | ﬂfigﬁb Lha’ @&&d&&tB %9”%? 420 and 24.

Gat e reg| ween anode reglon ¥ egron 22%3nd i s
separatedandofDMmﬂhtgegions being of a second conductlvity type

which is opposite of the first conductivity type and
being of lower resistivity than the bulk portion of the
. semiconductor body; and the second.region-being located

20 in between the first and fourth regions.

An embodiment of the invention will now be
described by way of example with reference to the single
Figure which illustrates a high voltage switch in

. accordance with the invention.

25 ' In the Pigure there is illustrated a perspective
view of a structure 10 having a2 planar surface 1l and
comprising a polycrystalline semiconductive member 12
supporting a monocrystalline semiconductor body 16 whose:

bulk is of n type conductivity, and which is separated

thlgégautually sepaféfed fegfdns of the seniconductot 10 body whi ch each ¢ *

30 from support membe:}%y a dielectric layer 14. o . s:
| A localized anode region 18, which is of p+
type conductivity, is included in body 16 and has a -

portion which forms a part of surface 1l. A localized
gate region 20, which is of n+ type conductivity, is also
35 included in body 16 and has a portion which forms a part
of surface 11, A localized cathode region 24, which is
of n+ type conductivity, is included in body 16 and has
38 a portion which forms: a part of surface 1l. A region 22,



n- type bulk portions of body 16. The reS|st|V|t|es of reglons 18, 20, and
24 are Iom/bonpared to that of the bulk portions of body 16. The
resistivity of region 22 10 'is internedi-ate between that of cathode region
24 and that ‘of the bulk portions of body 16. Electrodes 28, 30, and 32 are
conductors whi ch nake Iom1resistance coq;act to the surface portions of

b ur it 1 G n 7B bbbl Y RCCAb Ry Surt S g ahede
rlngtonsdot begitoharch reas® aotandedat déﬁ.e&ﬁmﬁrlayéwpﬁmu -
hi ghl v dopafiBaivon 1 RAFERLPE' 4" Are %?@@ﬁﬁ‘é@%@ﬁé@a{’yﬁ“’%h ype as -
support 12poTHdonspms thady ahé afie omocears suxfaaehlds beitwemm rewions

suppor tg 12582 ndl tﬂ”atd%ﬁ%yﬁg&lﬁh by 11] ]%/é)‘g%gggdggttg,élew dé{béé@' ch case

t he reglon 4 must overlap t he

edges of ZSEGﬂﬁﬁ-&@ﬂﬁnﬂuﬂﬁgbﬁnrgéléng-ﬁ@\ﬂﬁk#?%ﬁé? faem boah &Y st ance
contact, ahi-h% Zﬁtﬁtiéﬁg‘ b&eb@égea@y PPRéE pBBiStivA I edbos

El ectrode 32 el rla ion 22. This o | ap which is
known as f?§83°ﬂﬁa§1 acglP-‘?t §ﬁ'e§g’ﬁ| &QWSﬁeF&t f‘gﬂ'%é%au @30 it
i ncreases Bﬁikvpbm%ﬁ dtllbbdjpr Q&Kdom@mmtiﬁiweolﬂ eI i 32

A1 siT¥coheaiftarmegiale Retuaan Fhay o Spoag gerTon, 2 Afiuct i vity,
:raspecplvthgt_bﬂemmdfhulh-pdrtignstefZﬁbdyeaazlvely | ow resistivity and
i oxi do and e ect r BHEE RPASE 285" 50 e 32" rf “Sonfioe Boile Vidgn T "
4 - A plurmakeylow sesHistandedcentadicdio thd cswefiace pordoms safport 12
5 P?:s'vsfréefeﬂ%pgr U, S LA HRANNAY LY Bh afeilizg SHTUeture
dielectric covers major surafce 11 so as to isolate
electrodes 28, 30, and 32 from all regions other than
thdse intended to be electrically contacted. An electrode
~ 56 prevides'a low resistance contact to support 12 by way
‘ of a highly doped region 34 which is of the same n type
20 conductivity type as support 12. |
L The support 12 and the body 16 are each of silicon
and the support 12 can alternatively be of p type
conductivity in which case the region 34 must also be.
As shown, electrodes 28, 30, and 32 overlap the edges of
25 +the semiconductor regions to which they make low
resistance contact, although separated from the edges by
. portions of layer 26, Electrode 32 also completely
overlaps region 22, This overlapping, which is known as
field plating, facilitates high voltage~operétion because
- 30 it increases the voltage at which breakdown occurs.
. In the illustrative embodiment, support 12 and
| body 16 and regions 18, 20, 22, 24, and 34 are all
silicon and are of n-, n-, p+, n+, p, n+, 8nd n+ type
conductivity, respectively, where the M+ designates
35 rélatively low resistivity and "-" designates relatively
high resistivity. Dielectric layer 14 is silicon dioxide
and electrodes 28, 30, 32, and 36 are all aluminum
38 layers. -
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Sl L S
h has a | ow i npedance path bewt een anode
4{wWhdn in the ON (conducting) state and has a high i npedance between these
Wo regions when in the OFF (blocking) state. The potential applied to the
gate-region 20 determ nes the state of the switch when 10 appropriate
operating vol tages are nai ntai ned on-the-other el ectrodes. Conduction

bet ween anode regi on 18 cathaode regio cyrs if t I al of
anode region 18 i &H??@gg?{tp &e@élé%? hﬁéi‘ﬁi li(ﬁ‘s cé& h%%efgtﬁggn 24 and

i f the pbheat icommdn gshpporgi A2 A® iprdeides ihabnef irttegrartedegi on 18

regi on 18 ‘and cat hode region®

.-'"

o

and of ccPraRe i 3, BLERRTE Gy, BORHANINER: "00Y oe 1 ogi on 24, These hol e

and el ectrons ar StruectmreciOndsnipicallyf opara tgdafim angwhtebnductivity
modul a5 eeneRely cite of Mow *ihgeakkely ik WESeblic Akl (e LoA! 1000y 16

such e resistance ween_anode regl on 12 and cathode region 24 is
reIatiye%&@l§ﬂthﬂéﬁf#¢€$?%rg4lwh%¥(ﬁ%ﬁ?ﬁ?ngni copduading) S t&keLs type of
oper ati ogndSnd@d afli B¢ fHpbdaace Vetwidt! these2%wo regiomeowhen2imhel ps

bet ween EaPoCRYyi GHLOtKLA) CAERGSe 1 SR ohoRR ARt AP 1M P EBRL i on of

]9 sy{facgatave?@m 120 edebermined Mine 4 t@tecgifothe Iswitichtwhen. | i t

ci oset) SEREBR=IANY Hprde2hE, PR ANy BEF P lota BRLBATRE. T e
anode {thherlggautnndmmde Cpgmwftibnhh?ﬁgeeneanrdﬁzﬁﬁgianpb&rBnﬂﬁt:gn
botween Sabfolel reaodtal BoSlirk!d £ UMY ptenfisl DE qruE. soRIN D", |

t he pot ekBi 48 enffdicientlpnegreatens fhan i thatyofocathode ivesinBndhat of

anode regihgn t i} OR£2 [ . excess
iy Lﬁeﬂ%gt 138 s S0 £ 241082kt A1 641 20 38 DETLWIRMEL 6ff

to inhibit or_cyt off copdyction depends
on t hh5 GRBARE: Fegion iy | 1 JUESRE e Gl S tats] holasane Lajected
into body 16 from anocde region 18 and electrons are
injected into body 16 from cathode region 24. These holes
and electrons are in sufficient numbers to form a plasma
which conductivity modulates body 16. This effectively

20 lowers the resistance of body 16 such that the :
resistance between anode region 18 and cathode region 24
is relatively low when_strueture 10 is operating in the
ON state. This type of operation is denoted as dual
carrier injection.

25 - ~ Region 22 helps limit the punch-through of a
depletion'layer formed during operation between gate
region 20 and cathode region 24 and helps inhibit
formation of a surface inversion layer between these two
regions. In addition, it facilitates gate region 20 and

30 cathode region 24 béing;relétively-closely-spaced apért.
This facilitates relatively low resistance between anode
region 18 and cathode region 24 during the ON state.

Support 12 is typically held at the most positive
potential level available. Conduction between anode

35 region 18 and cathode region 24 is inhibited or.cuf off
if the potential of gate region 20 is sufficiently more
positive than that of anode’region 18, cathode region 24

38 and region 22, The amount of excess positive potential
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structure 10. This positive gate potential- causes a' portion of body 16 @
bet ween gate region 20 and the 5 dielectric |ayer 14 to be nore positive in
pot enti al .than "anode region 18, cathode region 24 and/or region 22. This
positive potential barrier inhibits the conduction of holes from anode
region 18 to*cathode region 24. In addition, depletion regions are forned
~'at the junctions 10 of anode region 18 and body .16 and between regi on 22
“\@and body feéedEde o eimhibiti ord cuitt kifif tdundeptionodepegidm o ethes to

ain b ae 4 . , p 4 i .
Kot bet vEESmitsY, Bl Efpa flkp cbRMMLIEOY (doBT0e)" avdty L0 e
col | ects strucdumenrkd enithéa posddived£atyipatentiadocausrsy &an reach
anode rei§89t§.§n ¥ igkhy "Ee Dletivdksn %utiét HeEsE 20 alae grgction diode

conpri si ng_anode region 18 and sem co 0

16 b .
f or war @ bRh8dgctrde dayeri Ht_FﬁgbmW%lMﬁQBi%S an g’?&%rg(a‘}haq- | $ha%, at ed)
O e Vi O e O o Togac
i ode. Wil e;structure is {n the . ot ent,i al, ,of ‘gat e
regi on ZOPEQFI%EEW aakap e*’?FElgr’r'o ¥ g%BpSPB-ﬂ-HGéii%CP u?r ent

Llhow wi | Il_mmebic Farom afrvaie negsgegz&fragi ;va-ﬁwo@endregﬁ.bnd?«.egilm 24 unti |
the. port semconduct or hQ el ow. gat e.redi Qn - to
i of ett 1 20RFEoRy, FPIRFLOR BRELons AR haRhEn" B, T AL (5
€at hodO refli anodé¢, regiordldnand. body ypiarnl kebwdenemregiam 22 andl ow ng
desi .. t ' t i i t 2 mle.
(0: 48" BoRZ, ABS | R ladEris Fela Mupln €AY BUBYeYdh 2daifngl ™'
concent r a8eévwmesf tapedaimteoyes witkvin angde i regiohed8 ang reegbomi ng to
| stiybt t 0) [ t h ' ' 35

dictated 1y ipd" A 10afee CuPBERiCTIAP Héfueda® sk Andde iy 07 B2 o
| ayer 14-¢%t§°§PIMQﬁiQn&m€H% pageRdnat Gate region ePoeelklfeke Body 16

iGS_tYFl?aéi&c%Qoh% Thibtdd Cd fNeatthbdle rAPIei 2Bt BbYode0 tHey en! ong, 300
reach anode region 18.

During the ON state of structure 10, the junction
diode comprising anode region 18 and semiconductor body
16 becomes forward-biased. Current limiting means such

20 as a load (not illustratgd) are normally included to
limit the conduction through the forward-biased diode.
While structure 10 is in the ON state the potential of
the gate region 20 can be raised above the anode region 18
potential and current flow will continue between anode

25 region 18 and cathode region 24 until the portion of
semiconductdr body 16 below gate region 20 and down to
dielectric layer 14 is more positive in potential than
anode region 18, cathode region 24, and region 22,

One typical embodiment has the following design.

30 Support member 12 is an n type silicon substirate, 18 to

i 22 mils (0.45 to 0.55mm) thick to provide mechanical

support, with an impurity concentration of approximately

2°x 1013 im.purities/cm3 corresponding to a resistivity

greater than 100 ohm-centimetres. The other dimensions
35 are dictated by the size and number of bodies 16 to be

included, Dielectric layer 14 is a silicon dioxide layer

that is 2 to 4 microns thick. Body 16 is typically 30 to
38 55 microns thick, approximately 430 micromns long, 300



ns w de and-ié of ni- 'type conduct i vi tyi.with an ifer’ri ty concentration®

n e range of approximately 5- Q9 x [err] inpurities/[err].

{) region 18 is of .p+ type conductivity, is typically 2 to 4-mcrons
thICk 44-5 mcrons wide, 52 mcrons long, and has an inpurity:
conéentration of approxinately 1019 igmurities/cnB or |arger. El emrode 28
Is typically alumnum wth a thickness of [err] mcrons, a wdth of 84
mcrons, BASTENRMHde of 208518 @fom tYXRE; QﬁnQ@Q*éﬁthineano

conduct i Viginpudacy Scaﬂ@eﬁekhﬁ%ﬁ 3 r20;Hé CrRAget B'fcls? 16498 F’d 300\

m crons I§ %eﬁﬁa ias an Hrpul/ 8%5 concentratlon I‘OXI mat e err]

- inpurities/ oriBEREiEftieg/ e r-odeAW?srﬁgﬂtﬁ'Pn i%r9f Bic armg t hi ck,

o ons oy "opAtE KRS L1 ypteaiing 2 The ?jp?‘iﬁﬁ?’"é‘ﬁt”ews i 5| 3t fodes 30

rodes meen a
gngeg ﬁ?g% aﬁlx}é&)ﬁ$€r83§r°ﬁﬁo qp%agggh ﬁﬁ@gﬁﬂ1 %rr]
type- conduoncem%rambnsofypppgrbmmaﬁxycm?@ H.h@ulriﬁébsv/ dnozui de[e”]
I u o] ap ely

Vo lerr] ta8gsill B i SEB 2B, 4ot WA TLY R binaum SRRLAR 871 V1 7 ahe

i s typi caths‘cznmsamfs i mkeTo8snyi & onid th def 84 microns) ouqdland has an
t t Xi Y, | or larger.

:Elngg'zlroéefglggﬁg gfit Il% %iggeﬁﬁ ’?e%icorr%%o E&‘ %5'4%?0% wi de, and .

104 KQ&r o¢1%nﬂER§iVﬂTéf %. xmedltm@? ems26f micyionss tisicks 25 and the

respecti \&Eiéfgﬁso%iw,y ?@O'ﬁié.‘éBh‘éalllo\h o %rﬁﬂ§4aﬂ‘ﬁngd§ﬁ°if§ bet ween

anode regi ons Oggt e_redglon mcr Is the

spaci ng b%?%@ﬁ ﬁétté of e@PBﬁ°Z@m&rﬁflr3égl%n 2¥mpumédai@$/§m| SOR+ type
conducti Vidyges] | Ellestrcdé Y38 1bCatmiiE): 126mAbTors eﬁ'x‘}f[’& 26om crons

' : gr gér an%l &s‘?ﬁgel CH t%ﬁﬁﬁﬁ%&‘é% g‘{tgf] ﬂilgir)gri’géim&kbet]ﬁeg;cr ons
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'ntendedééﬁggeh%lg E&%”a’ é{eé%rogenegﬂ Jﬁéngéplestypicéily 40
: microns in both cases. Region 22 is p type conductivity
and is typically 3-6 microns thick, 64 microns wide, 60
microns long, and has an impurity concentration of
20 approximately 1017 o 1018 impurities/cm . Cathode
region 24 is n+ type conductivity and is typically 2
microns thick, 48 microns wide, 44 microns long, and has
an impurity concentratlon of approximately
1019 impurities/cm or larger. Electrode 32 is aluminum,
25 1% microns thick, 104 microns wide, and 104 microns long.
The spacing between the ends of regions 18 and 22 and the
respective ends of body 16 is typically 55 microns. The
spacing between anode regions 18 and gate region 20 is
typically 74 microns as is the spacing between gate
30 region 20 and region 22, Region 34 is n+ type
conductivity and is typically 2 microns thick, 26 microns
wide, 26 microns long, and has an impurity concentration
of 1019 impuritles/cm or larger. Electrode 36 is
aluminum which is 1% microns thick, 26 microns wide, and
35 26 microns long. .
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“invention. Various hodifications are possi bl e consi'stent with the a
i nvention.. For exanple, support member 12 can.5 alternatively be [err] type
conductivity silicon, gallium arseni de, sapphire, a conductor, or an
electrical by inactive material. If region 12 is an electrically inactive
material, then dielectric |ayer 1l4.can_be elimnated. Still further, body
16 can be fabricated as 10 an air |s'bl'ét'6d structure. This allo for t he

~_elinination of supppet eR@RYmeYR: cfé'éé{%edt h@z@i@isti@dfﬁtéﬁaea tépoped
oI silicon, gold, titanium. or. other tg es qf duct o Still further,

i npur iRg etrpiiven ok /d1e SRSE i ¢ e'FEﬁt regi ons, 15
and ot her j}{vensions ova&-liwsegndmﬁfmatbenedm qsbémibléomasgmﬁemantly

diff I h d d Iy,
ot her typabah BREr HPPRE ooy (B SERBRLES SUHRRRE FeRPAE, eoAamk " Y
Z:J|b5£ :a 5:1; ;«Slﬁmd{%SﬁiYﬁmy Mleoi_s: ch?rpestadmdﬁumﬁivelrbyr ts\jielmonpngalﬂ.ﬂ.unt %et ype of
vol tagg p@lraﬁqlﬁ %’ a?gpgbgﬁ?ﬁr |éat%4€d‘§é5§géd%% q} eé]?&?}:ﬁﬂ?é{iiﬁdel ectr |'cal
cont act cdmaotivecmaterdgilan XX Megiodeikf ds @R elee;btrioaﬂ. ¥Y¥of region
the e4Shldtfad xﬁQ’E{ai‘iglt Nl EPe £8HA1RC 1R A4 SEhhypRO Tegi on 22

qor throug a nore hi mcon uctor _co |on added into a

portion ofelriegﬁmtecz. RSGF’-@-H- funthen, t Redyhd busan k %E«'E’Sﬁﬁ 185 &8 egi on

<0f Stmc“é&falﬁﬁ i%olﬁtba R raRPherd 2 eﬂhiaahltlfmvy%ff thwo of the
structures _of t resent invention WI Eﬁﬁr}g}{md f one coupled to

t he anode &3l ﬂ!i#,ati%r ofnSupRont memp §¥'e ®provi des a
bi directi @ldctwbdéd vanChealdopied aﬂ:érysmtm@nqr gbXdgt titvantam,opar ation.

oy o et a8, bl SRS\ S TT1, SRR SRS, 1Rl Tt
“type; firdoncestrationdlevelsy pa¢ingbybedween aifferens regilons,
Se”‘ci%duﬁﬁa other dimensions of the regions can be adjusted to
allow significantly different operating voltages and
currents than are described. Additionally, other types
of dielectric materials, such as silicon nitride, can bde
substituted for silicon dioxide. Still further, the
20 conductivity type of all regions within the dielectric
layer can be reversed provided the voltage polarities
are appropriately changed. Still further, an electrical
contact can be made to region 22, Dependent on the
- resistivity of region 22, the electrical contact thereto
25 could be made directly to region 22 or through & more
highly doped semiconductor contact region added into a
portion of region 22, Region 22 could then be used as a
second gate region of structure 10. It is to be
appreciated that the use of two of the structures of the
30 present invention with the cathode of one coupled to the
anode of the other and the first gates 20 being common
provides a bidirectional switch which allows alternating
or direct current operation. |
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" being of lower resistivity than th
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; mhich eagh_haie_a_QQLLLgﬂ_%hereof conmon with the maj or surface a roe
_ /h region of the sem conductor body which separates the third region

o t he bquL n"n]' lﬁond and third regions being of the first 10

. -conductivity | ower resistivity than the bul k. portlon of
" the “seni conduct or® bddy® t Re rst and 8ourth regions bei ng of a ‘second

5_ conductivity type which is opposite e first conductivity type and- .
eégé£ﬁgportion of the sem - 15 conductoru-ﬁ:

body; and the secohd rsgis@lmmtecawedcmmtmmeheomplrstsiaufgi: fourth \J

fourin 1ol denEdoRtnPRel R aduing: F.hadtH ilrieFa’ BBgT B, Bale Cnar “ﬁf
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second SandtiiFd S EuRTLY SpbRd FeB1ORs, E £ 21 S by rltelccre?il hg 25
cl ai ms wh&mﬂylWhﬁﬂbeﬁﬁsbn@@ﬁQnatmﬂwtlgnsdhﬁmQQiiQﬁmnﬂsewi&h1
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5. A struct re conpr|S| lurality devices as clained in al
sharing a rﬁ%@ﬁ?é&ﬁ&u@@ﬁ’@Hﬁ%@pﬁﬁgioﬁeﬂﬁﬂm QheAbEeklPeniiQHaJned in.
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lower resistivity than the bulk portion of the semi-
15 conductor body; and the second region being located in
between the first and fourth regions.
2. A device as claimed in claim 1 wherein the
resistivity of the fourth region is intermediate between
that of the third region and that of the bulk portion of
20 the semiconductor body.
3. A device as claimed in claim 1 or claim 2
including separate electrical contacts to the first,
second and third regions.
4.' A device as claimed in any of the preceding
25 claims wherein the semiconductor body is supported by a
semiconductor support member and elecirically insulated
therefrom by a dielectric layer,
‘5. A structure comprising a plurality of devices
as claimed in claim 4 sharing_a common seémiconductor
30, support member.. ' | |
: ‘6. A device as claimed in claim 4 or a structure
as claimed in claim 5 including a separate electrode
coupled to the semiconductor support member,
7. A solid-state switching device substantially
35- as herein described with reference to the accompanying
_drawing.
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