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1 ’ i Quartz d ass Conmponent For Use,

During Manufacture OF Sem - Conductors

Field of Invention The invention concdrns a quartz glass conponent for
use during manufacture of sem - conductors with a rough surface fornmed by

i rregul ar, raised structural elenments extending between a first upper |evel
and a second lower level, a nmultitude of such structural elenents having an
essentially plane cover surfaduanziGlassQ prit Forf Use | evel and being
limted on all sides in a f y plane |l ateral faces
ext endi ng between the first™=arnc

Prior Art Substrate coatings applying so-called CVD nethods are usually
used for the manufacture of sem -conductor elenments. Thus, for exanple,

| ayers of silicon oxide, silicon nitride or silicon are precipitated onto
“silicon wafers. The coating materi gief sinfegtioPNl Y precipitate onto the
substrate but also on the walls of the reaction chanber and the equi pnent
arranged in it. Froma certain |layer thickness on, these |layers flake off

| eading to 41 Cl f?@mné r ' “&ﬂﬁﬁ &' Bmi-t he
respective %lkge%ggng{ng% eaned rcgzrqﬁﬁ??&r?g“?}cl)%tegrre. 5’8?%% ng the surfaces

i s time- conennduaters withl a cough swface formed by idegularpraisedistoeturdh elementpentetidingr e  of
~time and no ti interyal g as | 0SSl e required, bet ween t he
consecut | veraYesn 1 o Kdrand o B ond Otef vdt e B Soch SESHHEIAER 2

hi gher t enplaviiglah @ssentiall piiné éoversutfacelrainigoon théfirst lovs] amd beinglintited oh all

coefficients,of quartz glass and fhe coati mat erjal. | ead 0 a aki ng
oFT of t ho. T dn & agine Wy Rcasserine b Rjans el sy BYtHRE eiES the it apdthe s ko
t hat rougheggshddevel.aces are able to bond thicker CVD | ayers. Usually sand
bl asting or chem cal etching nethods are applied for roughening quartz

gl ass conponents. By neans of the sand blasting nethod structures are

produced on the quartz glass surface that contribute to a firm bondi ng of
the CVD | ayers. However, the sand blasting nethod al so

Substrate coatings applying so-called CVD methods are usually used for the manufacture of .
semi-~conductor elements. Thhs, for example, layers of silicon oxide, silicon nitride or silicon
are precipitated onto silicon wafers. The coating materials do not only precipitate onto the
substrate but also on the walls of the reaction chamber and the equipment arranged in it.

From a certain layer thickness on, these layers flake off leading to particle problems. In order
to avoid these problems, the respective surfaces are cleaned from time to time.

Cleaning the surfaces is time-consuming and expensive. In order to reduce this expenditure
of time and money, time intervals as long as possible are required between the consecutive
cleaning phases. Particularly in the case of CVD methods at higher temperatures, the
difference between the thermal expansion coefficients of quartz glass and the coating

material leads to a flaking off of the layers even at relatively small layer thicknesses.

It is known that roughened surfaces are able to bond thicker CVD layers. Usually sand
blasting or chemical etching methods are applied for roughening quartz glass components.
By means of the sand blasting method structures are produced on the quartz glaés surface that
contribute to a firm bonding of the CVD layers. However, the sand blasting method also
induces fissures on the component surface which in return lead to a flaking off of the CVD
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i nduces fissures on the conponent surface which in return lead to a flaking
off of the CVD 2

| ayers. In addition, the honogeneous treatnent of the entire conponent
surface as well as the observance of exact dinmensions when carrying out the
sand bl ast i RO 05} GafdiHAHE nbho %’ ﬁgoufs‘ﬂ'eﬁ?ﬁeﬂro?me‘iﬂﬁ%b&g onert Surfdte 84 WEl Bithd Ve,

the quartz glfass conponent suftaces are roughened nmeans of chem cal

et chi ng sol ubsetynmeOByxaetMensgmstemmmg@uUhQiandbbsmmﬂmmm‘@ﬂmmt ures,
e. g. round,or ﬁl éDItS are produced. In contrast to sand bl asted surfaces
t hese surfageé ¢ Fﬂ%‘i‘ures show a reduced bonding force for CVD | ayers. A
conponent in accordance with the indicated genesis is described in the

publ i shed Japan atent application wt he appj i i on no 332956.
Fromthis pé?éﬁﬂeﬁﬁgV’@§VW gl35s compangRy s ??B ‘*iﬁ’$%%ﬂﬁ@ﬁ?ﬂﬂmﬁﬂ?¥tz

gl ass surf ag@ging SolltidAVByR¥chfRMhd safhdeOReR fouilddGhrfice sinfoni?éss &.ghtolnd 6r dvapduce
irregul ar, raised, essentially sharE-edged structural el ements on a

conponent s pitsase prodyceds In eontragft;sand b wirfaces these susfaes struetingm show areduced ace
treated w tb? Bﬁ%@gﬂg&&;ﬁ*&g sol ution, a granular norphol ogy can be seen
of a

consi sting arrangenent  of structural elements in the form of mesas or
truncated pyram ds. The structural elenents extend betvveen an upper |evel,

for exanple, the orjgina n rface r for
el o, o EoRp HeB R SR ke B A WecBoad e pubikfsd ablesd .
structur aI pim&pﬁl&aﬁomgﬁ the applicatioiné. IP $332956. Fibinlthis gitet applicatioafanssur es are
visible on the quartz surface jt hags ven that_.a suc sj. gned
surface is FFG’P“‘%ﬁﬂ?‘EtH’BIf P e’f‘Pgﬁlﬂaﬂﬁﬁid?srfﬁg?ﬂeEls E‘K"%VEB’ Phe‘? s an
obj ect of tb@ssib[e%? Hudefiﬁ@gﬁlak QhisddOesoorfinPihRrpdgad sttubtasl el&H&ﬁsI&ﬂi ifally
ameliorate at |east sone of the above problens in the prior _art.

Summary of FomRoRentsyrface of quartz glaSSpkldT@flgﬂnﬁ!é projeetippofigsudesa trepted with then .t her e
i s provi dedygywiiiddhi sSlufies hé18%y d4R Be Sidh botistiRg \bifaR Glrig®meit of

sem -conductors wth a rough surface formed by irregular, raised structural

el ement s exmmmglemwethe&mofwsaapchMmﬁa emelmis |l evel , a

mul titude of,  StGHR ccover.
surface run%’l‘tng St h \t“l rst } ﬁﬁ%ﬁ’% iPomé %Rtsn a Xm es in a
faceting wajzvbiyhﬂwﬁmbxmipﬂe;d«pﬂmdlbyt}Hmeium etdangdﬂpthn'ﬂnyvbmgmm ofthe first
and the secgnd

Rlerr] of ¢ FEve %ﬁf%&fgm%ga%a 'ﬁﬁll’?sﬁg arﬂ'é’ég@?tuégﬁo écf?f[sou hnes ]QIFn and

the size of qidi2 glsoguefade iDlas proven that a such desngned surface is not suitable for ﬁrm bondmg
of thick CVD layers.

It is an object of the present invention to overcome or at least substantially ameliorate at least

some of the above problems in the prior art.

Summary of Invention

According to the present invention, there is provided a quartz glass component for
use during manufacture of semi-conductors with a rough surface formed by irregular, raised
structural elements extending between a first upper level'and a second lower level, a

_ multitude of such structural elements having an essentially plane cover surface running on
the first level and being limited on all sides in a faceting way by essentially plane lateral
faces running between the first and the second level, characterised in that the mean roughness

height R, of the surface is within the range of 0.1 pm to 10 pm, and the size of the projection



3 of the structural elements onto the first |evel has a nean value wthin
the range of 30 [err]mto 180 [err]m The mean roughness hei ght
Rlerr] of the surface nay lie between 13errJmand 5 [err]m and the nean

size of the projection of the structural elements onto the first |evel may

lie in the Btztpg acanﬁgle{ng%tglaﬂbhﬁf&ggev%l?/{a%llmeanvaluewithin e rdn eéi.eﬁﬁfrnﬂ)ne part

of the later es may be arrange ormng step el enent

The step el é8fembs may present step depths within the range of 0.5 [err]mto
5 [err]m Bet ween adj acent structural elenents a gap may be
formed having a wwdth of at least 1 [err]m The gap may be

formed by a vari efThe éanftbighnés héigl3 B of the Surfa®d\inay lie between 1 pm dildes b randt ur al
el enents nay have sh corners _qQr edges. .

Dr awi ngs | themean size of the RiplagHon of e sy elagist optp s Erstisvehma e iBdber o

ful 'y under ghgogesoqmpediodnmi s of the invention will be described, by way of
exanple only, wth reference to the acconpanyi ng drawi ngs, in which:

Figure 1 a schematic of a cross-section through the quartz-glass conponent

according to an e 'g&g; r!a{]%ﬁ | Lfan ff%l‘{ | t he
surface; Fi gureﬁggggtsc ri‘#?’%g}eg%ec roﬁwﬁygﬁosc f)llj’ p cf?%%%%hm% ‘a surface
of the conponent according to an enbodi nent of the invention in 100-fold

magni fi cation; The step elements may present step depths within the range of 0.5 pm to 5 pm.

Between adjacent structural elements a gap may be formed having a width of at

least 1 pm.
The gap may be formed by a variety of pits arranged in a row. --.

The structural elements may have sharp corners or edges. -~ - - - - -

Drawings
In order that the present invention might be more fully understood, embodiments of
the invention will be described, by way of example only, with reference to the accompanying

drawings, in which:

Figure 1 a schematic of a cross-section through the quartz-glass component according to an

embodiment of the invention in a view vertical to the surface;

‘Figure 2 a scanning electron microscopic photograph of a surface of the component

according to an embodiment of the invention in 100-fold magnification;

Figpre 3 the section marked in Figure 2 in 500-fold magniﬁcatign;



Figure 3 the section marked in Figure 2 in 500-fold magnification;

4 Enbodi nent s Referring to the
drawi ngs, in Figure 1 the structural elements within the neaning of this
enbodi nent are shown as raised areas 1 in a schematic. The raised areas 1
extend between a first upper |evel é@?ﬁ#@%econd | ower level 3. In
cross-section the raised areas 1 have e shape of truncated cones. They
have a pl ane cover surface 4 running with the upper |level 2. The cover
surface 4 i t. I by

ref erence nui ﬁgd"b—%mjtﬁ% ISFguﬁehe ?%@rﬂkﬂlg%acesg@hgrtg 'gga?l P ?/sshaped as

snoot h bor dembmnaftmhm axraisdiagean il én smnxedndramm@sdfexwmﬁbetw&ual step

el enents 7. _The sh of the jndivid ste el.e vary. T e | at er al
aml a5 of G0 BRI REER A 8 seoaniaeretst 3, rosEar oL BB e ¢

bet ween anysﬁspeommkhed%.bsermeylﬁvaaﬂmc%vwsmaoulm \biﬁﬁﬁea;spealeveme gap 8
separates adj oi ning raised areas 1. di mensi on for determ nati on of

t he di mensi dhe esves firfaesdt lab@régreibylgterﬁéf%wﬂqfwhwaqu y refegengean wi dt h
f th d
0 € gap hﬁﬁgértﬁn i“{gﬁl@"ll.?, RidtaPfhcess are %@gf%m%doomr erxh%ﬁ'eﬁw bace

roughness t I Stan et ween uppe 3°T's
measured i nﬂ&ymrcampbssdatdt@ngf mdlm!l}lalatﬁp@lemntgﬂy’lhetsmeﬂe&h individvalRfeprr] i s

cal cul ated i ) | 08, 5 ect ron

m croscopi c %WS‘(?)%g %‘gh gct 85’1‘“’%16?(’%%—;'8‘6‘ a?q;isg%{llégﬁ‘l&fﬁ“ﬁ T he surface
of a quartzbgidasbut(beuvqaemmyttwaaﬁmé:dﬂm@ihmgiﬁ&wﬂmbhdelrmatamfTherpanvent|on is
determ ned by a nultjtude of irregular raised areas 1, which are

characteri z& ngﬁanﬂ‘gdﬂﬁqﬁ‘?sgnd edges and which are separated from each
ot her by gaps 8. In the photograph the raised areas 1 can be seen as dark
surfaces, the gaps . as bright bordering |ines. In t he enbodi nent descri bed
by way of eifhﬁ%n@n%%f o determination.ofdhe gimension of gaived greas L is marked Ly inRigwtey o y

100 [err]m 1Iﬁ1e&£anwtﬁ 8t f‘p%ﬁ@t?ﬂ&xﬁ‘hhéﬁsﬁh ¥ Eordetdribfratiatl ofShduithdel 1S
‘approxi mately 2 [err] gure shows an enl argenent of the cutout "A"

of the phot agaghlpﬂasthﬁd@mqeh'llé etwpen upperdeve! 2janddpwer leyel 3 isanegenredsin geveral
truct t of.
The i mvent | Seidhs; ol SobBhdi, & feh RERSASUwRRE f ihondintd\ pIRATH. TE ©

In the photograph essentially flve i rregul ar raised areas shaped |ike
truncat ed P¥{s mn}hg §ca%mﬁg L.lgctron microscopic photograph according to Figure 2 it is evident that

the surface of a quartz glass component according to the embodiment of the invention is

determined by a multitude of irregular raised areas 1, which are characterized by sharp
corners and edges and which are separated from each other by gaps 8. In the photograph the
raised areas 1 can be seen as dark surfaces, the gaps as bright bordering lines. In the
embodiment described by way of example the means dimension of raised areas 1 is

approximately 100 um. In the surface represented in Figure 2, the value R, is approximately
2 pm.

Figure 3 shows an enlargement of the cutout "A" of the photograph. From this enlargement
details of the surface microstructure of the quartz glass component according to the

embodiment of the invention can be seen, which are described in detail in the following.

In the photograph essentially five irregular raised areas shaped like truncated pyramids are to
be seen, which are marked by reference numbers 1a through le. The raised area 1a for
example has a distinct cover surface 4a in the form of a polygon bordered by the lateral walis

5a, 5b, Sc having downward slopes. The lateral walls Sa, 5b, 5c are in the form of steps. The



be seen,” whi.ch are narked by reference nunbers la through le. The raised
area la for exanple has a distinct cover surface 4a in the formof a
pol ygon bordered by the lateral walls 5& 5b, 5c having downward sl opes.
The | ateral walls 5a, 5b, 5c are in the formof steps. The

step-lik mar ke
5b The dep?‘ﬁé‘h@f)ﬁl eSls giﬁgga\?ﬂﬁ&g‘l[e&sl@ée&s %ira{gmrl]g'tah 81 m@grs ir’n%n ?‘Lth%zlﬂ eral vval I
5d; the rreamddmpml"lstepsampptmfonnirshylafpn{lmaﬂ]sd;thél'mmmappfoxmmelyihdm/l dual

steps.varie I, ndi vidual raised areas la through le are
separ at ed b?h geb@tg%tlhﬁ'ﬂlglvﬁﬁlst?sﬁw&ai ﬁgan width "D' of roughly 2 [err]m
I n the enbodi nent descrl bed by way of exanple, their base area is not |evel

but of irre uIar pe becau of nul titude of a nin rrall its with
di ameters o erdu& ff‘é?draf‘??ﬁ a thigygh JR.ArE sopBRBFd Y & ﬂrc

conponent s u&é@qsﬂ &fr&?@fy Pufiih me%sdnﬁ.tmmmba&w &E}aéf'eﬁiiﬁplé %eﬁ' bGééEaréaayer

precipitated onto it his is achieved he one hand, t he nean

surf ace rou@flmébgel(bétﬁrlmm@campfﬂm%m@é?%ﬁdﬂﬁws%ﬂheﬁﬂlﬁl ly by the

hei ghts "R’ ve rai sed areas, and, on the other hand, by
their Iaterd@Iﬂal n&rﬁéﬁ%ﬁgiﬁ The tightness and distribution of the rai sed

areas is likewise reflected in the value for the nean surface roughness Ra.

On a quartz Ssacomonent. ac rdin i nventi on,
S Fean i ¢ PessFse RSt s SoRoref: BB AR ot " .,
conponent afueaticas foe CYDUdYer prédipitatediontodn Thid is dchieved amthé 6pe Haad, by dled i¢ahat ed by

T aking. of £ tact ByBREs essHP Spost M= doaBined Forty by B brshss B o

accordi ng t gespditi %ﬁaedd 4&F8d3! andf orl th€othdh e, b their Jatéral diR&RDAS T The tighBiga - I'n
the foll ow ng met hod for manufacture of a conponent according to an
embodi nent amd@mbqueﬁ%lpamﬂgrea%@ekwwﬂeﬂ%%ﬂewﬂaﬁﬁqr@erm #i shed

quartz gl asgydiiedd @ for the support of silicon sem conductor plates is

cl eaned in al Cohol Solution and afterwards in etching solution contai ning
hydrof luoric acid. A clean, hormgenous surface contributes to the
.generatian aHhar ﬂﬂ& r e. .
descri bed a?cgve oveg FE&%&& surface o Fllljgerggﬁ%‘(g)ﬁgﬁ O&Sﬁ&me{?% I ng

sol uti on of layére of five tovenrtimes theytliicknessaf those i aqnenponkent according to the prior art

could, for example, be precipitated by means of a CVD method at temperatures of

approximately 600° C without any flaking off of layers becoming evident. The service life of

a component according to an embodiment of the invention is correspondingly longer.

In the following, a method for manufacture of a component according to an embodiment of

the invention is described:

A previously flame polished quartz glass hurdle for the support of silicon semiconductor
plates is cleaned in alcohol solution and afterwards in etching solution containing
hydrofluoric acid. A clean, homogenous surface contributes to the generation of an even
roughness and the small-grained microstructure described above over the whole surface of

the component.
An etching solution of the following composition is prepared:

23.6 weight % HF (weighed-in as 50% HF solution)

17.4 weight % ammonium fluoride (weighed-in as solid matter)



23.6 wei 'giht % HF (wei ghed-in as 50% HF sol ution) 17.4 weight %
anmmoni um fl uoride (weighed-in as solid matter)

6 35.4 weight %acetic acid (gmei ghed-in as 100% acetic aci d;
crystallizable acetic aci d) and 23.6 vvei ght % wat er
The et ching sol ut o d zation
of the etching so?ﬁ?wgﬁm!%a&uggflaiﬁgﬂw%ﬁﬁ{@g@t%%%% IRt ar ?%Ejeﬁ&g* an even

roughness and theacsdbal | - grai ned m crostructure descri bed above over the

whol e surface of t The hurdle is tenpered to approx. 15[err]
C. After that, thﬁn‘&}f?‘?éjga g’gte'hurdl e is imersed into the etching

solution. To achieve an even etching effect and to prevent any deposits on

the hurdl e surface i mersion i s, done as qU|ckIé‘“? |bIe Wth an
et ching sol G Brhingsolsion fs Jpf tospabilizp far opehour.The Igion ot top eiching Falutios, 60

mnutes. Af hogeli, @éﬁmblftéﬁo {He! igeilefatioR oP&F&&?ﬁuélﬁfess]agd He}hbRgraided> %

hydr of | uoric acid. Fol this etching and cl eaning process, the surface
has the m cmvmmmwh veover the whole surface obthocampogentean r oughness

hei ght Rlerr] of 2 [err]m Hurdl e and etching solution can al so be
tenpered at other tenperatures, for exanple, to approx. 20 C. The
conpositio nTbé hirdie 1mmpﬁmi;;osnmmx i16hC.rvfier that mea;djamglam hordleVé hﬁmér‘se@tiﬂo

terrperatur r d etchin ns, are favourabl.e.

Sty Bt . T aciieed oS YR el et P pfrve SBr SRS pa e 1o
provi de forhﬁ-dmua.tﬁcz, ifinRfsionGio HgR RS Giliickly hdpossibleugh surface especial ly

wel |l -suited for the bonding of CVD | ayers. Based on the above nentioned

‘quartz gl ass conponent the task is solved in exenplary enbodiments of the

i nvention i Wlﬁl%tetchﬂg sOiBAh ERPGRIRDE 157, ﬂiétpeﬁf)&éﬁt}eaﬁfenifgﬁo SHNAAC AReS W thin
the range of 0.1 [err]mto 10 [err]m and the size of the projection of the

structural &iabhehudieiscleaned dorfl0mjputesin 8% h%ofawﬁﬁw \Faller@naﬂtwmt?mme range
of 30 [err]md cﬁeailﬁlg p['dacégs,]tﬂé surface has the microstructure shown in Figures 2 and 3 with a

mean roughness height R, of 2 pm.

- Hurdle and etching solution can also be tempered at other temperatures, for example, to .
approx. 20° C. The composition of the etching solution may need adjustment. With higher
temperature s, higher diluted etching solutions are favourable.

In summary, embodiments of the present invention is based on the task to provide for a
quartz glass component with a rough surface especially well-suited for the bonding of CVD
layers.

Based on the above mentioned quartz glass component the task is solved in exemplary
embodiments of the invention in that the mean roughness height R, of the surface is within
the range of 0.1 pm to 10 pm, and the size of the projection of the structural elements onto
the first level has a mean value within the range of 30 pm to 180 pm.

It has shown that the mean roughness height of the surface and particularly the mean size of
the structural elements are decisive factors for bonding of CVD layers. Optimized results
can be achieved with a mean roughness height R, within the range of 0.1 pm to 10 pm. The
value for roughness height R, is determined in accordance with DIN 4768.



It has shown that the nmean roughness hei ght of the surface and particularly
the nean size of the structural elenents are decisive factors for bonding
of CVD layers. Optimzed results can be 7achi eved with a nean roughness
height Rlerr] within the range of 0.1 [err]lmto 10 [err]m The value for

h h '
r7Oug n?:Sesgtla%{l %#@ﬁaggﬁﬂl%ﬁ&ﬁgh @&%Q{n roughness‘%el g%t o? t he

surface wi t hmientidnkdrangothe sineofithestmcturabelgrentsio psojection bnto the fisst mpper lgvel has

el ements in_projectiol otothe S per - evel within
the range OPR?H{Y% er‘]"ﬂ%‘ © 139g° P ror"]"HE(’ ﬁ#ﬁémlél zees%equ% ﬁg‘f‘w{lﬁ}r{%& gl ement s
i's det er ni naeterdiinedtbyMieany of hofizoaahprejectivnOF @i hodizontd paujection it 2 ieakenthatj ect i on
it can be seen that,  the structural ele 6{1ts adj o n each other directly and

are only sep®stycturalplemantsadiogyeaphptherdirg y@pﬁg@on em‘f’ée‘%hyr‘ﬁ‘??f‘ﬁ? el enent s

are raised, b&ﬂ&&%@@mms&h&maﬁm&mMw&m&aﬂgm@cﬁmmes pat ent
application the size of the structural elenents is neant to be the | ongest

di stance betssegnisedwin this petontapplisationdhe size of thestructmgl clements fameanitabeghie t of the
conponent Sy, F &% isfRhce b 1 5 t(%;p%s?tebﬁrh Erhe' 1B FBE Eﬁona-liﬁﬂ ?{hbt hret i cal

mean of the sFze neasure an Si ze. tructura el enents of a
si ze of IessompmamtButp“@epfmm istakenconsi dered for determ nation of the nean

si ze. A qu nt e surface
m crostruct ‘3\7\5 ‘g‘ﬂ%ﬁ?ﬁ %ﬁﬁfg&gf“wl&f X eragﬁntsmguﬁguﬂ of those
C\VD | ayers premeﬁtpbtmadafdhsﬁ thig)5 Amnaed dvd Gonsidered Ifurgla«eﬁnmaimembmem sizgdi s

reaction can be expl ained by neans of the special type of the surface
roughness that contributes to a favourable stress distribution between the

quartz gl asy quafz §1R8 codpdrieAteqhippedlvath sath a sufficdicidtraduirt siowsexdiledthe surface
| eads to a three-di nensional stress distribution. For this, the structural

el enent s habending %&W& artigylarbeof thase GVDlaysrspiecipitated duringamethod 3t ag

facetting Wﬁ%h t@enﬁmeﬂusﬁcﬁfbe@malﬂwﬁyraémoﬂé&ﬂeamr of e . result is.
a density and distri butlon of the structural” el enents ‘and the cover and

| at eral f acewfacorayghngssthascenitibuies te s fayperable siraspistoiputiontbetween the quartz glass

di stribut of
St ruct ur al _ SRABEC DY e it SO e Tl o B =€ ©

i nvent i on, sltess distzibgtion; qulthleshdstmd;tutal qlémoents lmw@rbefcamposeéqf dss;naallyalhn?ed -
cover 13Ce g kgl Bl RBil ey BAARPA Ron s obHRY oo B f.4 he

non- et ched arass™s ope o & quar SS’ corrponenat
shaped Ii-kedmsitgnhﬁldismlﬂmdnoﬁMemnmlumgsaﬁaHhstmamﬂﬂaémﬂhQBMgby means
of etching, ,the u | evel can be de the urfa - et ched
areas or byMeMN @@f‘f"ﬁ'&l s%’f"“’?‘i‘f@"“&?ﬂ??mg‘g‘ Ta‘“ﬁrg ME?&E? peen
removed by mmmemenmﬁmsiemn&bﬂemmmmhness heigth Rierr] of
the surface is between 1 [err]mand 5 [err]m and the size of the

projection of the structural elements onto the first |level has a nmean val ue
W thin the 4RGRIRAMenBOkES fnbeRtiond G id ASb infplied #ht a plane cover face can be a vaulted

cover face as it develops, for example, after removal by etching on the non-etched areas of
the cylinder envelope of a quartz glass component shaped like a tube or rod. When producing
the structural elements by means of etching, the upper level can be defined by the surface of
non-etched areas or by the surface of the areas where the least material has been removed by
etching.

Advantageously, the‘mean roughness heigth R, of the surface is between 1 pm and S pm, and
the size of the projection of the structural elements onto the first level has a mean value

within the range of 50 pm and 100 pm.

A component has proven to be especially suitable in which at least a part of the lateral faces



A conponent J'nas'proven to be especially suitable in which at |east a part

of the lateral faces 8
is arranged by formng step elenents. Astep element is forned by neans of
arranging pairs of lateral faces in a row, one |ateral face extending in
paral | el Of sdlrafizcd lgd fetheh@C AGRY SlenleRGE forMBdby HEand Of @faRGig batbser al
face extendllsng a E?I é?lg{eé%kegr?glg to th c_?m?_er face. j;Keepi ng upé‘ag?i ght

angl e bet weefilatetabfages in e £ow, ohelateral fack sxtendinigsin parallel ovat 9 smal) angle toithgeoverke f orm
of the | ategal o i l.shed by
arrangi ng nﬁarcr%’rag%{shgs %%g te gﬁeiﬁﬁcg%%ﬂggﬁgév&%ﬁ%@eaﬁgﬁ gg%?%gﬁ?%ﬁﬁ‘gg*"ﬂ at er al
bor deri ng f sigitangle tetiveeanthe adjacentldtéralfaces $s fobnevbssary sA stepHikée form obthe dataxals of

t hree-di nensi Qqnal stre distribution, This effect can already b
r ecogni zed DerocTgAress o e stueiuial plsments s estapshor iy ASAREIBE MTHEIOW SR FlEmeRts  os 1

present in &ONRwOSuslEstsp-fikeTbrai G lateraPbORdrng fdcbs ddBitiondlIyTBMEibutés to isest Ot
necessary for all step elenents of one |ateral bordering wall to show the

sane geomet Feduetion by mepas of Hhyee-dimepsionaksigespdistihutin. Thisiefsct camalready behi n t he
range of O. g : al b Sde i : ith
Faspect to NGeBRAT shth Pa PRl it IR UraleERTTIR el Wiatselin Sne ¥ 2
gl ass conpotherstrudteralelenientsy Indhis respdst it s notnecessary faral gtep elgmentp of anedateraldj acent

structural gl enents IS ne i i d t ]m Such
gaps for madg%'g gt é’vr?llﬁﬂg%%aﬁh%%ag{e e%%ﬁ%afl ggncﬁ% se’a'}c%esh?&gt% ﬁet'}%btﬁrkvg@sae eé kgﬁ{‘s have
proven espewithinlthe ramge@f 815! pen wi S fhin slespacipdeiallp distincoeffotraitn espect toie | ayers.
"Here, the wdth is ne 0 be the nean width of the gap along the

| ongi t udi n\g}’°'$dé"(,gtffs"8ﬁ°fa§§l)itlatye’§epar ates any two adj acent structural elements
fromeach other. The base area of the gap can be of plane or vaulted shape.
An arrangenent of pits in a rowin a gap has proven advantageous wth
respect to fREmbedimenpfapuartzslasycampenentisreterraddn which op the secopd leve), exanpl e,

be gener at egetvBentidjaBit Miitehral Qleichtd B ghPR fétinell Rovitp/aWwiainl ofaf fesst pimdsttn Means
of subsequent etching of the quartz gl ass conmponent structured according to

an enbodi ne&wpsfermed betwesndthe raised arcasaf adjsgentstryrtussbelementiime provensesprciliin to be
especi ally. FRYARRNHA rbdhor 8 4 i ttnfing Sk ETB R0 el ik Wil Knaifobe Bl0CS of
corners. Suc edges and corners avg, or xXxanpl e, undercutst at serve as
a hook for triean @idth dfalyecgap blongithe dongituditad sectionp esit saparates Fipctworsdjscintent s. have
been advanc . f o€ . , I ficati e l.bl e within
the spirit %u(fg’\é%l\é\%éwgtfg ﬂ?ﬁ%@n@é%ﬁ%r? a%rslige c?erg? ﬁ{r?&a‘? ga&bt%%gp%%ep%%g@%dcl ai ns.

: shape.

An arrangement of pits in a row in a gap has proven advantageous with respect to the
bonding of CVD layers. Such pits in a gap can, for example, be generated in an etching
solution containing hydrofluoric acid by means of subsequent etching of the quartz glass

component structured according to an embodiment of the invention.

A quartz glass component has proven to be especially favorable the structural elements of
which have sharp edges or corners. Such edges and corners have, for example, undercuts that

serve as a hook for the CVD layer bonding to the component.

The embodiments have been advanced by way of example only, and modifications are*

possible within the spirit and scope of the invention as defined by the appended claims.



9 "Cdainms - 1. A quartz gl ass conponent for use I re of
sem -conductors with a rough surface forned by irreg mmmﬂumun mn“l
structural elements extending between adirst upper |evel® ahd & secdnd

| ower level, a nultitude of such structural elenents having an essentially
pl ane cover;&ﬂﬁ% ace running on the first level and being limted on all
sides in a tTaceting way by essentially plane |ateral faces running between
the first and the second | evel, characterised in that the maan roughness

hei ght Rl err] of :

[err]m ?1 t he é‘lq?%r?z lu?(éom%ong'}vgért‘ﬁs%d&rg'%“faﬁ“ﬂ&?ruc tﬂlac{‘) erre S (1) onto
the first Imugh surfage hﬁﬁecbbyriﬁagularvmisuaumﬁd&l ﬂerhéms émgmgbétwaan{ﬁnsrdppmt o 180
[err]m uartz acc rd|$n?ﬂto Claim1,

) A I as
characteriz é&el'aﬁd g FESP“&H@"‘HE ‘ﬂﬂ‘a §§° havigg ap gssentiafly oc o
l'i es bet weeplade doRér shiThcdHahning dthd fifst 1@Jwaﬁdfb%mgﬂﬂﬁtes bt 811 §i8esli & facBtingj vyt | on of

the structural elenents (1) onto the first |evel (2) lies in the range of

50 [err]m t by essentiplly pipne laterabfaces running betyiean the figst andsthe seeprsievel, charadberisedig t o
Caim1l or ,g%;l ‘“'ﬂﬂﬁil%ﬂ t faces
(5) is arrangﬂnglag“'r o?srﬁigﬁgggitle%ﬁh?%fn@énsts %;‘% ge%frm%ig??;ﬁlgl ass
conmponent aetwhdslmgoftthﬁ ®bjestion 3f the tmctiral elements (1)rontorthe firstleved (2) basd mepant s ( 7)
. present stegal Elps W|th|en 61 5% e of 0.5 [err]mto 5 [err]m 5.

A quartz gl 1 r"r%glﬁé?ﬂg 3 o'f"{’il a‘gﬂt%" any one of the above J ains,
characterized in that between adjacent structural elements (1) a gap (8) is
formed havipg a wdth of at |east 1 uartz gl ass
conponent agtormﬁ(}“ﬂ? F?ﬁ‘@“e@ﬁ&‘i"gfﬁ?%t}’%‘gﬂ 1?@%5??2?@88@& (‘??“is f or med
by a vari et youghnetN Hefgh®R] aﬂmeshrfaaeﬁesrbemeenlZmandsum,&l&maﬁ%w&ecormonent

according to an one of the above characterized in that the

structural B ﬂ("f}"“ﬁﬁ%"‘%‘ﬂ%ﬂ‘iﬂ):%‘h@le ?r%"e"%ld@el?s in the range of 50 pm to
. 100 pm.. .

- =3, - A quartz glass component according to Claim -1 or 2, characterized in that at least

one part of the lateral faces (5) is arranged by forming step elements.(7)..

4. A quartz glass component according to Claim 3, characterized in that the step -
elements (7) present step depths within the range of 0.5 pm to 5 pm.

5. A quartz glass component according to any one of the above Claims, characterized
in that between adjacent structural elements (1) a gap (8) is formed having a width of at least
1 pm. '

6. A quartz glass component according to Claim 5, characterized in that the gap (8) is

formed by a variety of pits arranged in a row.

7. A quartz glass component according to any one of the above Claims, characterized

in that the structural elements (1) have sharp corners or edges.



