95P2032 Descri ption Seni conduct or conponent and pro%é&@ﬁ'&a}
net hod The invention relates to a sem conductor conpo-

nent having a sem conductor body, which has a front side, 5 edt
and-at | east one curved side surface. Such sem conduct or
conponents belong to the prior art. Figure 3 shows, for exanple, a

di agrammati c pbbpe32 tration of a.crmoss-section through a sem conduct or
body 12 having a mesa structure. Sem conductor bodies 12 of 10 this

type are usedyl | mtting diodes, for exanple. The _
characterlstlg P°L§%?%°%f the nesa structure is the curved side
surfaces 15, which at one end adjoin the front side 28 and at the

other end adj gkfitbLaRt EdAlccHpd@ent an&ﬁéééﬂﬁﬁ%ibﬁ méBhod I'n
light-em tting di odes, sem conductor les 12 whi ch are shaped in

this way and aIIOM/the radi ation produced by the light-emtting di ode
to pass bring about The inysndicd cedpkeagtous sémid¢mndugiivr proogeced in the

l'i ght - efbht | Kk THP A€ s ednfle GEIRA S BBAW, t&hiérgma.em #1400 gdigedes 20

r t hus an
having a Bar al| el eP g:. alansdergt gggggtgne bco'l:Ei red sc::j.de surface.

Such semiconductor components belong to the prior
art. Figure 3 shows, for example, a diagrammatic illus-
tration of a cross-section through a semiconductor body
12 having a mesa structure. Semiconductor bodies 12 of

10 this type are used in light-emitting diodes, for example.

. The characteristic feature of the mesa structure is the
curved side surfaces 15, which at one end adjoin the
front side 28 and at the other end adjoin the planar side
surfaces 14. -

15 In light-emitting diodes, semiconductor bodies 12
which are shaped in this way and allow the radiation
produced by the light-emitting diode to pass bring about
improved coupling out of the light produced in the light-
emitting dicde, in comparison with light-emitting diodes

20 having a parallelepipedal semiconductor body, and thus an .
increased external éuantum efficiency (= number of
protons leaving the light-emitting diode per unit of
time/number of charges transported through the light-
emitting diode per unit of time). This is due to the fact

25 that, in comparison with a parallelepipedal semiconductor
body, in the case of the semiconductor body 12 described
above, significantly more of the light which is emitted
from the pn junction 17 of the semiconductor body 12 in
the direction of the rear side 18 and is reflected there

30 impinges on the surface of the semiconductor body 12 at
an angle which is less than the critical angle of total
reflection. Tbhe reflection and absorption losses in the
semiconductor body are distinctly reduced as a result of

- this.

35 A method for producing a semiconductor body 12
having the geometry.described above is diagrammatically
illustrated in Figure 4. Applied first of all to the



increased external quantum efficiency (= nunber of pr ot ons
l'eaving the light-emitting di ode per unit of ti me/ nunber of charges
transported through the |ight- emtting diode per unit of time). This
i.s due to the fact 25 that, in conparison with a parall el epi pedal

sem conduct or body, in the case of the sem conductor body 12 descri bed
above, signifbeapbsy nore of the light which is emtted fromthe pn
junction 17 of the sem conductor body 12 in the direction of the rear
side 18 and i $roet|etdedst b65mf&ndddtp&ng€5eﬂmz bavitgfagn Ghunilte

_ d dvol t h th tical
sem con UCtorfLQQ 17 gr? °°Fta"é %MUC P’or%sa n%g %: 8 hCF(r)Isglas in the

angl e of tota I on sberlo
seni conduct or PhBEFL L @fst eHeRing rEélbédze?sf aAr &reldty of mese. 35

A nethod for prefltléesy A SaFkCOofbICt QboBQ id21y ebaMbay ite geaeetry

descri bedsabo%jgm%%og 2aramat ical Iz_y2 ' ustrat% L0 FigL aLm__4.- '_ADIO' i ed

first of all
front side of saitaledeorkihands fmaferse_z@mmoa vatex iz comprlsnug 17 are

contact net al d;axataﬂ@/éﬁy@m:&ouanéokheﬁaﬁple, a R woakhly, A, 8bgbi ng masks

n
23. A plurali tt\{1 Bsa enchg;s1 24 arﬁfwz@ntﬁg’tro |caI |y .etched into

t he lxture ral:.:x.on etching

masks 23 are removed, the semiconductor wafer 22 is
<10 thinned to its <£inal thickness and a contact
metallization layer .21 is applied to the rear side of the
semiconductor wafer 22. The surface of the semiconductor
wafer 22 and the contact metallization layers 20 are
subsequently covered with a protective layer 25, for
i5 example photoresist, silicon oxide or silicon nitride.
The semiconductor wafer 22 is then secured on a carrier
26, for example a plastic adhesive film, and subsequently
separated into chips, for example by sawing. The separ-
ation is followed by a further etching step, the so-

20 called chip flank etching. In this etching process, the
semiconductor material on the cut surfaces 27 which is
dama;ged during the separation of the semiconducteor wafer
22 is removed. The last step is to remove the chips from
the carrier 26.

25 In the above-described method £for producing
semiconductor bodies 12 having a mesa structure, the risk
of the semiconductor wafer 22 breaking during sawing is
extremely high, since the wafer thickness in the mesa
trenches 24 is very low.

30 In addition, in the case of semiconductor bodies
for light-emitting diodes, although the coupling out of
light from the above-described semiconductor body 12 is
digtinctly increased in comparison with the coupling out
of light of a parallelepipedal semiconductor body, the

35 external quantum efficiency ¢f a light-emitting diode
having a semiconductor body 12 shaped in this way is
still very low. Specifically, a large part of the light
emitted from the pn junction 17 in the direction of the
rear side 18 and reflected there still impinges on the



5. seniconductor wafer 22 using a suitable etchant. A sui tabl e

etchant for a sem conductor wafer 22 conprising GaAs and/or GaAl As is,
for exanple, a Herr]S(err]/Herr](Jerr]/Herr] sol- ution (mxture
ratron 3:1:1). After this, the etching masks 23 are renoved, the
sem conductor wafer 22 is 10 thinned to its final thickness and a
cont act gepgxdd2a zation layer 21 is gpplied to the rear side of the
sem conduct or wafer 22. The surface of the sem conduct or waf er 22 and

the contact nexfldde gifi bhelsagnircstQcabe body 12uhsesmedridle whiehedsWi th a
Protect i ve | ayRadds chih dffe c:LAERICaRDAL UEeRhEh1 Aldi QX1 gy o STl con

nitride. The sem conduct or en secure on 4 carrtier
26, for exar‘rp]t’egl%{: p‘t%sﬁ‘i‘%@slr\%lﬁFFﬁ? &ﬁﬂwsiﬁlﬁ‘é‘éqﬁﬂéﬁt fpterior sePar at ed
into chips, fthe eemiploadoytsavbedy 1Bhe separ- ation is followed by a

further e ching stepmyeNendicsdh 1o Bhi&d iRel SAMCELGNLAG L ILLNT S

etching process, the seni con Tater
which is a | #ORAEANEUFFRY H0SYsephr diieon tyPet HRentinnashddst otheaf er

22 is renpvedinthuducaibnSigpsich @mﬁ’a?”ﬁh(&ttﬂ@e CiKHdI;%df IEQEH produtiEgcarrier

26. 25 oV scri be th roducj n
semni conduct or t:bod’g l'n;llglei‘r1fal\6/¥&r’i %éq'%e%é sf?ﬁ%ﬁ afhe"f’l Erncui%’fg the
sem conduct ort%FéPkZ‘Qf tfr%ﬁ?ﬂgcmﬂliwrs&mﬁlﬁgbxsakmg dextingneawyidg gh, since

t he waf exo t hiiakiedaced.t he nesa trenches 24 is very low 30
In addition, in the ghof sem conduct di es ht-em tting

0
di odes, al t hough thes‘gou 8% i 355 o Tt B f(?"‘z":llgﬁeé'hf‘:"’i“r’osm':Pn513"‘8758%% HR&cri bed
sem conduct orcaypdingoony °f lightsin rihd pasrcofased condoorparbediesi th the

coupling out for 1ighthbghtt g aiR@eal.! €l epi pedal se31 conducr:]t or bogy, the 35

i Vi

ot e A T SRR WA R o fvigae
Speci fi ddl | y thatl, av'gew%rﬂrq;f thheoutgjide, theecemttest sfidenstbfapa jaunction 17
in the direclcoaReRf alffcent to the rear side and is concave adjacent
to the surface, and that the area of the rear side is
greater than the area of the front side.
_ Subclaims 2 to 7 relate to developments of the

20 invention. Claims 8 and 9 relate to a preferred method
for producing the semiconductor component according to
the invention.

In an advantageous development of the semiconduc- .
tor component according to the invention, the curved side

28 surface is convex up to a £first thickness of the semi-
conductor body, and the first thickness is greater than
half the total thickness of the semiconductor body.
Particularly in the case of light-emitting semiconductor
bodies, this advantageously results in a distinct

30 improvement in the coupling out of light, since the
semiconductor body is very like a calotte.

In a preferred embodiment of the semiconductor
component according to the invention, a plastic encapsu-
lation is applied to the semiconductor body.

35 In a preferred method for producing at least two
semiconductor components according to the invention, a
prefabricated semiconductor wafer applied to a carrier
means is severed into at least two parta after the
application of at least two mutually separated etching



réar side 18 and reflected there still | mpi nges on the

95PZ2032 ' - 3 - surface of the sem conductor body 12
at an angle which is greater than the critical angle of total
reflection. This light is therefore reflected anew into the interior
of t he sem conductor body 12. 5 The invention is based on
t he object of gsEpo®yi ng a sem cordactor body of the type nentioned in
t he i ntroduction in such a way that the nmethod for producin

is sinplifiedpaskshtohshatsaidet bfit the nsgmicondiahor waferxt Héiﬁhs%'of the

sem conduct or ,B0dy; P& eaki i @HEkﬂQrﬁﬁﬁuﬂHaiﬂidéi bSQHEEEELII secured
the sanme tine,"a further aimis to |QBrove ng é&of Ilght

in the case oPBsetR®oRATELEF HRARTEs are ?%quqﬁﬁﬁFl¥n1f
Thi s obj ect |stanbdeaaddupmuathycﬁhaheaﬁauthScutthatthe|eW@®xhgon1the

outside, ghe SLK gdigl gﬁoaeéé&w%é the p&PLWCxr&d} enR1iherear side
and is concave a ] acen he surface, and that e area of the rear
side is greaed fyFEhen (he £PZR BERIFRPIYRT °H€°nen 8.

Subclainms 2 to 7 rel ai garaidelatbp eeferaied hetd hasnvketiicllowdng ns 8 and
9relate to asggsggrred nmet hod
] production of a semiconductor wafer,
.10 o application of at least two front side contacts to
the semiconductor wafer in accordance with a
predetermined grid pattern,
. application of at least one rear side contact to the
semiconductor wafer,
15 . appliéation of at least two mutually separated etch-
ing masks in such a way that the front side contacts
and part of the front side of the semiconductor

wafer are covered,

. securing of the semiconductor wafer on a carrier
20 means,
. severing of the semiconductor wafer between the

'etching masks intc chips, in such a way that the
chips remain on the carrier means in their previous'

arrangement,
25 ] isotropic etching of the chips in such a way that
the etching masks are undercut,
] removal of the etching masks,
. detachment of the chips from the carrier,
. further processing of the chips to form semiconduc-
30 tor components.

The invention is explained in more detail using
an exemplary embodiment in connection with Figures 1 and
2, in which
Figure 1 shows a diagrammatic illustration of a section
35 through the exemplary embodiment of the semiconductor
body according to the invention, and
Figure 2 shows a diagrammatic illustration of the
sequence of a method for producing a plurality of semi-

conductor bodies according to Figure 1.



for producing the seni conductor conponent according to the invention.
I'n an advant ageous devel opment of the semi conduc- tor conponent
according to the invention, the curved side 25 surface is convex up to a
f.irst thickness of the sem - conductor body, and the first thickness
I's greater than hal f the total thickness of the sem conductor body.
Particul arly i98pPRld@2case of |ight-em t4isng sem conduct or bodies, this
advant ageously results in a distinct 30 inprovement in the coupling out of
light, since the The ctamisraducser ey ilsofcfigutead. afen| example

'E a prefe_rreéoﬁﬁbladhﬁgnéaﬁ cizhﬁnseﬁhﬁoﬂﬂﬂm caremcondﬁeeg.@tmtehz%qordi ng to
t he i nventi.on astlic enc u- nis e 0 e

sem conduct or bﬁgdg 53unc“°np% an5°${; Je‘frper egé’nr’fﬁgﬁo *t{rF o fFEhg at

| east two copgartortduet drosbnpddents acemadi mgdeo 3t Aadi mventived a
prefabricat eds3ggi seflﬂy&écsr u-at_-e;sn a,QQJat%nte £s Cf%rrmear for edl@ie,! S
severed into g | east %{D &7 af%ead he Ilcatlon 95 at least two
nmut ual | y sepaP¥t B§28f ¢ anc/or 4n doping. 93?% tacts 4 and 5 are _,
masks to that medde ﬁértmmcgﬁdﬂGM1miEQOMIq:hanether swipabdiet e to t he

carrier meanspmeth93¢cPmdderithi.! keS8 ¥R the cutside, the curved side
surface 9 is concave adjacent to the front side 2 and
.10 convex adjacent to the rear side 3. The semiconductor
body 1 has a respective sharp edge 7, 8 only at the
transition from the front side 2 to the side surface 9
and at the transition from the rear side 3 to the side
surface 9. The rear side contact 4 can be designed to be
15 reflective (for example polished) and cover the entire
rear side 3 or only partial regions of the rear side 3.
The front side contact 5 covers only a small part in the
centre of the front side 2. in order to improve the
reflection properties of the rear side with regard to the
20 ugse as a light-emitting diode, the rear side of the
semiconductor body may advantageously be polished or
coated with a reflection-enhancing material, for example
Si,N,. ' '
In the exemplary embodiment, the curved side
25 surface 9 is convex up to a first thickness 29 of the
semiconductor body 1, the first thickness 29 being
greater than half the total thickness 30 of the semi-
conductor body 1. Equally, however, the first thickness
29 may also be less than or equal to half the total

30 thickness 30, ,

A light-emitting diode having a semiconductor
body 1 shaped in this way has a higher external quantum
efficiency than a light-emitting dicde having a semi-
conductor body 12 according to Figure 3. Specifically,

35 signifiéantly less of the 1light radiation which is
emitted from the pn junction 6 in the direction of the
rear side 3 of the semiconductor body and is reflected
there is totally reflected into the semiconductor body 1
from the curved side surface 9, which is similar to a



on the carrier neans are subsequently isotropically etched in such a
way that an undercut of the etching 5 masks is produced, and the parts
are subsequently pro- cessed further to form sem conductor conponents.
A particularly preferred method has the following st eps: *
production of a sem conductor wafer, .10 * application of at |east two
front side copspgds2to t he segi conductor wafer in accordance with
a predeterm ned grid pattern, * application of at |east
one rear sidecazbotte: thamn ie the case wimdnithendemniesndwd®sr bbdy 12

application ofeaf §@§§t3.twfhé’ﬂgelé y PRL @k eds e 5, 4 .ing masks in
such a way that t%]e front, side c%h%‘agtgg ehik gs_£££%d lﬁxa_rct Eafﬂrtlﬁggfro.nt
side of the s¥hfRoMRREYpiconductor bodyel2 ;pf Bigmned. in the cagecuring of

t he sem conduef othevadenri comdaceas rbedy 2A) a signiES8&ntly 1ﬁf§qr %ﬁ&QL!ng of
t he sem cgndu t i ; t chi ng, masks into.chips, in
such a Wag thg% Og%%éé\’%ﬁ;‘iffagg X\Pe‘%ﬁ ng%gﬁ%?‘r’f%?\?t oecagrcgr%e IR IR t hei r
previ ous such aaY?&nﬁEﬁ%nF?ezglgh“ radiafiaspirefdechiedg fobmt sbechi ps in
such a way thpéar side 3 'im’phﬁgéﬁ%ﬂrtir]lzm&&?aéﬁoﬂnﬁkéh_ %f i contdﬁc’écr renmoval
of the etchi * fachnent o e I ps fromthe carrier,

* furtherr%?ﬁzis(ssﬁtnganofn%g C llég% ’tsorifeglsmt '@b?’ncﬁﬁ?—t%l ang.&e tor -
conponents. ©f total refipctigpentThm Adgbkplkiesss | arevthetetark using
an exenpiary @i@eiHdelIy lessCAANCRE As¥ &8 EhEUS&ESicbnddtor body &N Which

Figure 1 sho gapic,illusiration of a section 35  through the
exenpl ary eng%ﬂ%ﬁ%#?%%%'théeséﬁY%%ﬁHﬂ%Tor body according to the
i nvention, and As an option, it may also be provided that the

semiconductor body 1 according to the inveation is not
curved over the entire side surface 9, but rather only a
15 partial region or a plurality of partial regions of the
side surface 9, for example partial areas of the side
surface 9 situated opposite one another with regard to a
mid-perpendicular 31, aré curved. The production method
described below must then be correspondingly adapted, for

20 example by suitable masking.

A plurality of semiconductor bodies 1 with rear
and.front side contacts 4 and 5, respectively, according
to Figure 1 can be produced simultaneously using the-
production method illustrated diagrammatically in Figure

25 2. This method has the following successive method steps:

a) production of a semiconductor wafer 10 having a
whole-area pn junction 6, for example GalAs:Si/Gads;

b) thinning of the semiconductor wafer 10 to the final
thickness, for example by means of grinding;

30 c) application of a plurality of front side contacts 5
in accordance with a predetermined grid pattern and
application of the rear side contact 4, in each case
by means of vapour deposition, for example;

d) application of a plurality of etching masks 11, for

35 exgmple kamprising photoresist, in accordance with
the predetermined grid pattern;

e) securing of the semiconductor wafer 10 on a carrier
26; .
£) separation of the semiconductor wafer 10 in accord-



Figure 2 shows a diagranmmatic illustration of the sequence of a nethod
f'or producing a plurality of sem - conduct or bodies according to
Figure 1. 95P2032 The sem conduct or body 1
of Figure 1, for exanple ) conprising GaAs or another 111/V

sem conductor material, has a pn junctioen 6, a front side contact 5,
a rear side 95P2032ntact 4, a front si'ble-z a rear side 3 and a curved 5
side surface 9. Thecpn j unction 6 |s fornme for  exanp by neans of
Si and/or zn dopi AG°eTH nEhet pr2 353"’5"‘&?‘% grid P&&éerPor’-”é'o?anT)I e, of

al umi nium gold oplaraflliey ofii ¢ladpee 13; netallic material. Seen fromthe

outside, the (?qurve&oscirq%c erciiiild 3¢Cefle! hiHA193VEa 4L 2GR Lnb AL T roN!

side 2 and 1 convex acent to the rear sem conduct or
body 1 has a resp&& |avée§h%??ﬁ‘ﬁfg§' wafgrohpymage (qf Gars oF AKSRA$0n from
the frontsside 2 tﬂa;:t bgaﬁpne @ BaERiNy solutdlest 6f gHwsphoadsl &¢dd, from t he

rear side 3 to th ?nctl\?egg?gﬁcg Qu:ﬁ‘mger %%%l %ef (:_Lor}t %ct 4 Can be

designed to be 15 2 exa ed) "and “cover t%e entire
rear side 3 or onl%}dl[P&FlFFal aexdy 9, An H%Ortfaf-hs# @ixyure ratipeofront side
contact 5 covers @nligig small part in the centre of the front side 2.

In order to ﬁﬂprov%m&ggl of the etching masks 11;

[10 i) detachment of the chips 13 from the carrier 26.

Instead of a semiconductor wafer 10 having a
whole-area pn junction 6, it is equally possible, in step

.a), te produce a semiconductor wafer 10 having pn junc-
tions which are locally indiffused in ace¢ordance with a

15 predetermined grid pattern. A suitable dopant is 2Zn, .for
example. Steps b) to i) remain identical..

The method according to the invention has two
advantages over the mesa technique described above and
diagrammatically illustrated in Figure 4:

20 Firstly, the semiconductor wafer has the same thickness
at all points during the critical process steps "thinning
of the semiconductor to the f£inal thickness® and "separa-
tion of the semiconductor wafer". As a result, the
breaking strength is distinctly higher than in the case

25 of the conventional mesa technique according to Figure 4.
In the conventional mesa technique, the breaking rate in
the method steps fbllowing the mesa etching is very high
due to the small thickness of the semiconductor wafer 22
prevailing in the mesa trenches.

30 Secondly, one etching step is dispensed with in
the method according to the invention. The shaping of the
side surfaces and the removal of the semiconductor
material at the cut surfaces which has been damaged
during separation take place in a single etching step.

35 The proauction outlay is the:zfore distinctly lower in
the case of the method according to the invention than in
the case of the conventional method.

The above-described semiconductor body according
to the invention and the associated production method are



reflection properties of the rear side with regard to the 20 use as a

light-emtting diode, the rear side of the sem conduct or body may
advant ageously be polished or coated with a reflection-enhancing
material, for exanple Si[err]Nerr]. In the exenpl ary
enbodi nent, the curved side 25 surface 9 is convex up to a first

t hi ckness 29 8PPgRa2 senmi conductor- Wody 1, the first thickness 29
bei ng greater tEan h f the total t hi ckness 30 of ,the sem -

conduct or bod§°f eEGLRPEYS ictede tO £oe BAPCKRelight-emiting, 41 so be

| ess than or edodesti obhtl éanhbGtmmloy&@ int hildk sesscdfductor bodies A

i ght - eni ttingagigde Jawl nﬁl&k%%m&? UGLOThipo1 b%ﬁn% k3ped idxd his way
has a hi gher e?ter%al guant um e??l c%enclyot ﬁgn |g% emttflzbng di ode
havi ng a seni ®#¥a@Plecqnquct or body 12 according to Figure 3. Specifically,

35 significantly less of the |light radiation which is emtted
fromthe pn junction 6 in the direction of the rear side 3 of the
sem conductor body and is reflected there is totally reflected into
t he sem conduct or body 1 fromthe curved side surface 9, which is

simlar to a 95P2032 . - 6 -



el

calotte, than is the case with the sem conductor body 12

The' reason for this is that, in conparison with the H

body 12 of Figure 3, in the case of the sem conduct or» YL
significantly | arger part 5 of the surface of the sem conductor body 1 is
oriented in such a way that the light radiation reflected fromthe
rear side 3 i ApPAG22 on the surface of #he seni conduct or body 1 at an
angle which is less than the critical angle of total reflection. The
light | osses BRE®RRheFEAH®® 10 distinctly less in the case of the

sem conductor body 1 according to the invention. : As an

option, it may also beed At UodiBene na¥TBLCUBGRAIARRLEL
according to the invention I's not curved ovel the entire Si de surface
9, but ratherPefyy(R 13bick bag|a fgnsn sdfea( P urarery 8tdpatd)i &Rdr egi ons
of ]E he skde 1§uetaeﬁe9 cuboed cpap| suppddé al9 )y, eftarictidia zeiddan

surface 9_situyat Sit n ot her . w d t .
nid-perpeﬁdicgsgg'§%ﬁ£§¥%fgﬁgvgﬁag¥%g ﬁth%gf{%%%%behgagface ﬁgséfibed

bel ow must theanrpexcadiasgdhditifyl Shadaperd sifgr (B) argadpl cInFayei t abl e

mazkic ng. _dadjacent: éoziw adﬂgnyt @fidaerrizwlndﬂ&tm md_ | athel d&‘iéahoE?ar .
and front si contacts, 4 a ... respecti , .accordin o _Figure
can be producghesfﬁﬁft%’r’lde%u@y i rgeg‘?ﬁg Ehad f)r%d?ﬁ:?al o‘%f rrteht%ogolnltl ustrated
di agrammt i cakigei f2Figure 25 2. This nethod has the follow ng successive
\Arrﬁt |h0d su@ps: 2. ta)Se:%Eafﬂa%wt% Cz{@g&g&g;&%&@hﬂﬂé&g ciQiﬁﬁ}i‘,nQ a f

ol e-area pn_junctjon, or a . Si : i,nning o
t he seniconduﬁ#ﬁfa gt 1B ?ﬁﬁgrﬁ%% dirvad sz&%hfﬁﬁﬁ%@%,(?grléxanple by
means of grindpnyex3gp tec)a fizppl thieknesnf(29)pbdr the t semifcdndngtosi de

contacts 5  pody (1), RndCEAr SNy Ebrge NERaRIEE 180g8dd thPRbGar N and
application OLP%Eet%ear si de .cont act by, means of

vapour deposi Brt%ﬁﬁﬁnﬁaﬁct ess 3?°5nagg?ﬂﬁggééﬁF?ﬁdﬁfﬁﬂruFﬁFﬁ&y of
et chi ng &asks{(1l, for
3. Semiconductor component according to Claim 1 or
2, characterized in that the semiconductor bedy (1) has
a shape similar to a calotte.
4. Semiconductor component according to one of

20 Claims 1 to 3, characterized in that a plastic encapsula-

' tion is applied directly to the semiconductor body (1).
5. Semiconductor component according to one of
Claims 1 to 4, characterized in that the semiconductor
component is a light-emitting diode, and i:n that the

25 semiconductor body (I) comprises III/V semiconductor
material.

6. Semiconductor component according to Claim 5,
characterized in that the rear side (3) of the semi-
conductor body is designed to reflective.

30 7. Semiconductor component according to Claim 4 and
5 or 6, characterized in that the plastic encapsulation
is transparent to light.

8. Method for producing a plurality of semiconductor
ccmpcnénts according to one of Claims 1 to 7, character-

35 ized in that a prefabricated semiconductor wafer (10)
applied to a carrier means (26) ié severed into at least
two parts after the application of at least two mutually
separated etching masks (11) to that side of the semi-



35 | exanpl e conprising photoresist, in accorda ““‘ t he
predeterm ned grid pattern; e) securing of th%mﬂ ‘ r| “ fer

10 on a carrier 26; f) separation o se ntluc*t or
wafer 10 in accord- _ 95P2032

ance with the predetermned grid pattern into a pl urallty of
chips 13; 5582032j sotropi c etching-otothe chips 13 using, in the case
of a sem conductor wafer 10 made of GaAs or Al GaAs, 5 for exanpl e,

an etching soPGPPUATEF PREEPhJAPE wbigh is opposite| &pr [tYeeradrzind H err] O
W th a m xtureaeaabi o26f) ,1:i4 3tidt Othose parts BUiDPhUgkeudeddonH@e | J err]

| of
20 oS wkhBeRoll s, (A o8 evbmequaners? sbobimicar ) arcpden) Ok,
26. in spghtaWRBHEhets BRi eeﬁem%rowiher etohiryimrpks (11)

whol e- areg pnlpupeba@ae@ it is equally possible, in step a), to
ti ons_which are

Pocal Ty §ndif Pased | ioachs aseeainy rha ciath By shazarrpriasd b &9 t or n.
sui t abl e dopamethedzatepay ‘exanple. Steps b) to i) remain identical.
a) production of the semiconductor wafer (10),

b) application of a plurality of front side contacts
.10 (5) in accordance with a predetermined grid pattérn;
c) application of the rear side contact (4) to the semi
conductor wafer (10),
d) application of the plurality of mutually separated
etching masks (1l1), in such a way that the front
15 side contacts (5) and part of the front side of .the
semiconductor wafer (19) are covered,

e) securing of the semiconductor wafer (10) on a car-
rier means (26),
£) separation of the semiconductor wafer (10) between
20 the etching masks (11) into chips (13),

a) isotropic etching of the chips (13) in such a way
" that the etching masks (11) are undercut,

h) removal of the etching masks (11),

i) detachment of the chips (13) from the carrier (26).



The met hod according to the invention has two advant ages over the nesa
techni que descri bed above and - diagrammatically illustrated in Figure
4. 20 Firstly, the sem conductor wafer has the same thickness at al
points during the critical process steps "thinning of the

sem conductor to the final thickness" and "separa- tion of the

sem conductor wafer". As a result, the Breaking strength is distinctly
hi gher than in the case 25 of the converdtf dnal nesa t echni que accordi ng
to Figure 4. In the conventional mesa technique, the breaking rate in
the nethod steps followi ng the nesa etching is very high due to the
smal | thickness of the sem conductor wafer 22 prevailing in the nesa
trenches. 30 Secondly, one etching step is dispensed with in

t he met hod according to the invention. The shaping of the si de
surfaces and the renoval of the sem cofgductor ! mat erj:al at the cut
surfaces whi ch has been dana duting seéarhtrbn take place in a
single etching step. 35. gébdbct h outl herefore distinctly

| ower in the case of the Fﬁod‘ac I ng to helinvention than in

the case of the conventional method. § | above- descri bed

sem conduct or body according 307410 i nvention’a t he associ ated
production nethod are T k|
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95P2032 - 8 - not exclusively restricted to the use in
light-emtting diodes, but can be enployed in all sem conductor bodies
havi ng nesa fl anks, such as bipolar transistors, for exanple.

95P2032 -9 - Patent C ains 1

Sem conduct or conponent having a sem conduct or body (1), which has a
front side (2), a rear side (3) and at | east one curved side surface
(9), characterized in 5 that, viewed fr?yl utside, the curved side
surface (9) is convex adjacent to the r side (3) and is concave
adj acent to the front side (2), and in that the area of the rear side
(3) is greater than the area of the front side (2). 10 2.

Sem conduct or conponent according to Caim1l, characterized in that
the curved side surface (9) is convex up to a first thickness (29) of
t he sem conduct or body (1), and in that the first thickness is greater
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hal f the total thickness (30) of the sem conductor body 15 (1). 3.

Semi conduct or conponent according to Claim1 or 2, characterized in

t hat the sem conductor body (1) has a shape simlar to a calotte.

4. - Sem conductor conponent according to one of 20 Clains 1 to
3, characterized in that a plastic encapsulgaé; tion is applied directly
to the sem conductor body (1). m conduct or conponent
according to one of CI& hﬁ L to 4, characterized IB ?t t he

sem conduct or conponent is a light-emtting diode, theg the 25
sem conductor body (I) T At eyi al .

6. Seni conductor ¢ arT®y i zed in
that the rear side (3) j to
reflective. 30 7. Sem conduct or conponent according to Clalnq and
5 or 6, characterized iyh that the plastic encapsul ation I s tansparent
to light. 8. thod for producing a plurality of sem conductor

a prefabricated sem conductor wafer (10) applied to a carrier neans
(26) is severed into at | east two part ter thezapp?ucal]on of at

I t ot tual | t f th
sgﬁf- wo nutually %pauugmﬁe fhkng_nf ﬁs.@ll;_ﬁ le o e
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conponents according to one or Gains I 1O [! character- 35 zed in that
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95P2032 - 10 - conductor wafer (10) which is

opposite to the carrier means (26), in that those parts still secured

on the carrier neans (26) are subsequently isotropically etched

in such a way that an undercut of the etching masks (11) 5 i s produced.

9. Met hod according to Caim@8, characterized by the met hod

st eps: a) production of the sem conductor wafer (10), b)

application obsazpBgrality of front side contacts 10 (5) in

accordance with a predetermned grid pattern; C) application of the

rear side confhetrad¥ to the semi conductor wafer (10), d)

application of the plurality of nutually separated ~ etching masks

(11), in suchsem¥&yndidiod kombbaBht ldnd produddide ®eBhagts (5) and part of

the front side of the sem conductor wafer (19) "are covered,

e) securing of the sem conductor wafer (10) on a car- rier

{rﬁanst(ﬁG) ) §&ﬁ&rauc@aro&:$snésen COR Ot 04 ¥R r2 a (1t tbetw?ePhZO
e etching nas i n sojropic etching o e

chips (13) in sugﬁi g W&y° 48, CARE G F°?ﬁ’é°'é$%h‘i’?‘é}’ rrés’ké‘a(slf) s

under cut Shyuct¥9ﬁnv%he<ﬂurVHé siddisuriarcek(9) 14¥, concave adjaicachnent of

the chips (13gntres tde G 85d620) of the semiconductor body (12)
and coavex adjacent to the rear side (3). This shaping
distinctly increases the external quantum efficiemcy of
the light-emitting diode according to the invention. In
an advantageous method for producing a plurality of
semiconductor componenﬁs according to the invention, mesa
etching is only carried out after the separation of a
semiconductor wafer (10) into individual chips.

(Figure 1) .



