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*166166* - 1 Sensor arrangenent for detecting

r adi 5-tonograph having this sensofl § FEB 2007
arramwﬂmmm ﬁwm associ ated manufacturing nethod The
i nvention relates to a sensor arrangement for

detecti ng 1641501 at | on, particularly X-ray radiation. The

10 sensor arrangenent contains a | arge nunber of

detection el ements. Such sensor arrangenents are used,

by way of exanple, in conputer tonographs-or devices

fOf igemr@rat BReandearet | EeEB &Qtégglgl rporél'%sge;ggrg't computer.;

%h to i rradiating containers or
bo der ol BRI Asthagi at rsgnsgensu girvengement,  and

sensoas,sdd:ﬁateziemmmwdtangm@nﬁeMal ns a pin diode,

for exanple. A pin diode is a.diode with a |ayer

sequence p,, i and n, where p denotes a highly p-doped

r egi ofne  d@ysnedomorglates i s ca | wermoduclairt@ndfement  for

i ntri deiteceing Sﬁadi’éﬁldﬁakbﬁr@lcﬁﬁagiquﬁdrar gi‘ggiatlon The

n-d regi on B?
J(’ifu](?]ctl %ﬁgg, %e rﬁ%&%’at ﬁ(') nlpagei BuMReryofy detection
virt u@leﬁ*lenttﬁe iSuah nsexcsor amahwmémed drdt gt a¢ way of

regi oBxafpraccoun of-dhs, fa he revers

current a%rougrh the pin d| 0 epe?r%t i Pty dpvices  for
the chirgdigtieradivgage t%ﬁrﬁ’!‘s le’(l)nbhetmspdrbdeeCSQr through
used &e al;oradﬁ)hcﬁ.ﬁdl odéneainera b2di & O d9I®AL Ohe  porder

fy e Iear techn 0 In a corrputer :

t?rm ?gﬂ‘gkgt hep%é%ay r At atT% gél%"%%ﬂ%’eﬁ%% i Ae@sors, the
r adi aF?BﬁOWhﬁé‘ﬁa@Qﬁml@@tdmaadlwa min tdidde N Odample., -
for exanple into visible light, particularly into

l'i ght |nat/§cﬂé§gn hr nge, of . between five hundred

and sBvEATH Wigth axaaper saawgnce p, i and

"sci mi | whege ImyéehotEtht hilghhysp3ao%&1€|z@§1tcﬁ1 i denotes
- RANYCak AN nRe-19RLiREHAY, bYoRELEEPFe T intrinsic or else just
weakly n- or p-doped region, and n denotes a highly
‘n-doped region. The pin junction differs from a pn
junction particularly by virtue :of the intrinsic or
weakly doped intermediate region. On - account of the
25 fact that the reverse current through the pin diode
depends primarily on the_ charge generation in the i
zone, this diode is used as a pin photodiode or as a
radiation detector, for example in ..nuclea_r ‘technology.
In a computer tomograph, the x- ray radiation is
30° converted into radiation Wthh can be detected us:.ng.
- the pin diode, for example into visible light,
particularly into 1light in a wavelength' range of
between five hundred and seven hundred nanometers, for
example using a “scintillator layer”. Light in this
35 wavelength range can be detected by silicon', for.
exarple, with a high degree of effect'iveness..

It is an object of the invention to specify, for the
purpose of detecting radiation, a sensor arrangement of.
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exanple, with a high degree of effectiveness.. It is

an object of the invention to specify, for the

pur pose of detecting radiation, a sensor arrangenefit FEB 2007
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si npl e design which can be manufactured using standard

sem cond ctgi met hods, in particular, which can be
manufatPife et THWRLsk A8 s mma&admmmamwedandard

by, imsiche el 1 S
arr angepent gean assocl ?Ed Hﬁngﬁ&ﬂhﬂq%ﬁ)Q%t%éEUfaCtured
The UBJ@cﬁir€P§P|n@l¢bdthénseﬂddmtaonangﬂﬂenintgntlon. is to

dchi epedilly aaseasppuekrangs ving,khs T eatyres
10 sp ?ggfled ?n patbﬁt clalngggkﬁggelggﬁén? H sensor

speci eI e 2 E‘Paiaﬁéoc?ﬁéeidn@@mf\a@tslen@@r method.
arr angenment contalns the followng in the stated

or dethef Oppg%aREP! MNkOP L0 tom 15 - a hol ding _
substre mg égp Q‘ ernegble%(fg YRR abrerangement is

radlﬁ?ﬁbﬁve t 1?3€ea§t S?PS%@ easangemeptochwesng the features
1det espabi ieddiat pamewter 13 at i
3 2ot act iowe JZIH(%ie emaaat[1 jfpecified

whi ch, hpl, I|ty of detection
t he. sensorsgrgg % - at least one auxiliary

| ayer which is perneable to the detectable radi ati on

and Fpé engsefONENYAUS 'o)f \i%rn anl:r Ié.ﬁ%flélse t'rl'éeg fpllowing

detecrtllorg el enents or ains &
whi cH? af ° rekpEe |9§@§r Zgoﬁsgﬁémaﬂedfmpmhtapdebebbtnbm

'lélenent a detection |ayer MAth separate_detectlon : _
;ﬁg'—ons é(‘h}mcﬁrx?g C%th%ltra a N lC%t egtsl Ogef‘rlnggggg to the
detectable radiation, at 1least in regions, ' or
produces detectable radiation when radiation
| impinges and which holds a plurality of detection
2Q elements in the sensor arrangement,

- at least one auxiliary layer which is permeabié ﬁo
the detectable radiation and extends continuously
over a plurality of detection elements . or which
contains separate regions which are respectively

25 _associated with a detection element,

- a detection layer with separate detection regioné
which are contained in a detection element and
respectively contain at least one semiconductor
component which is sensitive to the detectable

30 radiation, '

- and an insulating layer with separate insulating
reglons for electrically 1nsulat1ng the detection
regions from a point of contact having
electrically conductive connections. |

35
The invention is based on the consideration that a
Sensor arrangement having layer sequences can be



respectively contain at | east one sem conductor

congonent m%ich is sensitive to the detectable SOUEFE82%7

radiation, and an insulating layer with separate
“insulating regions for electrically i nsul ating the

detection regions froma point of contact having

electrically conductive connectidns. 35 The invention

[ b d.on.the consideration that a sensor
;fraﬁégl%%tﬁ§ﬁdlwg | ¥YEP seq@@FRes cain be DaGtEEBLA@07 the

3 nmanRbectusdng tircasss ba_npajéifiw & ’f:(?]ﬁfﬁhg%lcphethat the
nu ] r n n a,formsucl _

ot ooes AP P A, vty ba%Roe i a8 | ymechanically

sepaP SPBU2FPEm bREManenRBer anatihelr, wowhdchiakeotbém fake them

e e poaon ipae terk) caltrigatel e, SHRIR PR nording
b t he .au rary | _

th 2%':{1?%‘%%%%%{1? rgiﬁﬁi naﬁﬁéﬂiﬁﬂfal Lgvesnneesetet othat the
one dekeEhient klenghtst rera ishale A M ddhected to one
o b AT e O Al Tados . The
to the 10, a . y ! 15 ,
tge %%%fhﬁpgsuk@ﬁ’%t e 3akigeesn aro;plllsed,qkbfrmctauxublh:rt)b the
"oy epEncanion be SENBMLod nsaRgcE Rl LB P noraing
| a | er.sequenc _ \N€E

arge%lg?éaﬁgggt &%’nebgﬁ& hépp?‘l?ﬁrs tl’h%a@&’r”ellta{arcwslayer can
hol &P slaﬁbsiwm@t_;e@um liary layers, detection ]

| ayers and insulating layers with planar areas to be

used_for manufacturing the sensor arrangement. 20 In .
one “deVitophehtRefeRhe EBAsdRY&rsangerth layer sequence are

15 4in planes which are parallel to one another.- This .
measﬁre allows holding. substrates, auxiliary layers,
.detection layers and insulating layers with planar
areas to be wused for manufacturing the sensor
arrangement.

20 | |
In one deVelopment of the sensor arrangement, the
holding substrate contains regions which are permeable
to the detectable radiation as part of the detection
elements, and between the detection elements

25 detectable, radiation-absorbing regions. This measure
ensures that the detectable radiation reaches only one
detection element. '

In another development, the holding substrate contains
30 a material which converts particle radiation impinging
on the material or radiation which is high in energy as
compared with the detectable radiation into the
detectable radiation. Thus, in particular, X-ray
radiation can be converted into radiation which can be
35 detected with a high degree of effectiveness using a
semiconductor component.. Such materials are also called



hol di ng substrate contains regi ons which are perneabl e

to the detectable radiation as part. of the det ectiﬂ]

el ements, and between the detection el enents 25 FEB 2007
det ect abl e, radi ati on-absorbing regions. This neasure
ensures that the detectable radiation reaches only one
detection elenent. In another.-dével opnent, the :

hol di ng subhstrate. contains, 30 a material which

convér A% 1 afFPSt | Dt Faplagimegerdmlt hésmedaay | sulfide,
or rddiratexampite.ch is high in energy as conpared with

the detectable radiation into the detectable

radi ation. Thus, in particular, X-ray radiation can

be cdfvermethan o dem&]aaprmenwmlcﬁ cehebesdhsdet egtedngement,

th d f
U O ——

cal | 189rERA BByl Ahigi ﬁ@lalslualeorklk@qesewdrahizees that
mat echel reliEQ el fnféngebolorEXAMPL € onld) RNA NS o element.
devebgggﬁgg 1Qf sthe $en Oé rra%Prrent 5 regi ons of

the auxiliary 14 ? %@ %é(ré‘l SOYO% af iSuiGaple choice. of
-nateﬁﬂéﬂlnghmﬁuﬁﬂxﬁheeIkahESél&ﬂinbe&dﬂéﬁlalti@bo extends

vadi BetpBehMPivIges ne glion el en
Crosstalk is avoi ded é(cgf%{ri:s ogs Sti t &% gﬁb‘? celngplating

fillFRg:RBEerithen |the héterqhamm:galnnr@buatnmsooéxttermentlre

10 beemeen tderaegeséhen i@glﬂ 1%%4&:9_]3% %.Ell |re In a

regi n,t chani ust ness
sens%!r?}3 égﬁréténgjﬁtvnﬁ ’fl%tﬂf Fiogeasserina wsed is a
subs®atenialevbhvpnent a t heigh | |det’§g:d€it eF f alrélﬁﬁéictl;ﬁoﬁ ' for

1%at eékahpNavi N8aa: I8 geg? : refl ection, for
exanpl e titani um di oxi d na subsequent devel opnent

the auxiliary layer is a glass layer. Alternatively
or iInaddisubaequdrt development, the auxiliary layer is a

glass layer._ Alternatively or - in 'addition, ~ ‘the
insulating layer is also a glass layer. The use of.
20 glass allows the manufacturing process to be carried
Qut with ease, because glass is a material which has
similar material properties to the materials used in
semiconductor technology; In particulér, the thermal
- coefficient -of expansion ‘can be . maﬁched to that of
25 silicon or of other semiconductors.

In a subsequent development, the detection layer
contains a semiconductor support material, for example
a silicon “material. By wey of example, - the

30 semiconductor support material is a thinned silicon
' plate, i.e. a “wafer”.

In a subsequent development, the contact point contains
solder material. Hence, to'bring the eensor arrangement
.35 into contact with an integrated circuit containing a -
selected c1rcu1t a “board quick- fitting technique” can



insulating layer is also a glass |ayer. The use of 20

glass allows the manufacturing process to be carried

out with ease, because glass is a material which ha86 FEB 2007
simlar material properties to the materials used in

sem conductor technology. In particular, the thernal

coeffi CI ent of expanS| on can be. 5msttched to that of

25 si LY oWh F’ sem._conductqrs. In a subsequent

devel opmant 't ndPaE ectF orf 158 eC21d6it af hipachip technology.
senm ORIt ‘ﬁﬁY%u@@omakmagecoatacﬁotaﬁxgmgbebeau§éa| CROwever .
mat er i aI. By way of exanple, the 30 sem conduct or

supp material is a thinned silicon plate, i.e. a

" waf a| Ry s§%§€&u&ﬁvﬁi@mmnthetﬁeteoniant area of the
pBi ntdetomtt@Eiors ede@eitsmaisriddsp é'@@f\?el%osgx hA%r! Mehan five

sens ng 35 into contact _wt

i nt eg%?%e{déam r%cwqt YA ni 7§ a SBP4LEEd crhemit,one  square
" boald lquinacey + t II‘hQSt embasyue" i’.t&ﬂréhiiaé:EBh%oofesélutlon of
o sl MHddidg APOEht! ClobLi Bl LR O ared witn

O her Way.s of. maki ng contact can~a s
howePEEVIQIF LY s HLERRIMEY deveseputhonst he Idet ettison context , -

&0 ea refs ol ivrdet cuhde releB@Nt S0 | fehBSRER |

smal ier than fJ (?/ ?8uare m | linet ers or g ryﬁﬁrf than Pixels
one Square ml AT h R A | rﬂé?@%%%%cﬁ heunit. The
r esoFGfiegiense  vRat rragrmgléystesredcohsm@lm@tbidn&lﬁly is one

co aneth W2, st e L Q0S¢
T 55 e et L e

hi S ¢ontext JEO _
nurrber SPISTRBSs CPRTRENS! iBRTE o télar}hr tveullundred detection

Tref erdpuentsi t fofhexangfler e mo¥d I ve Uﬁﬁ{jdred B
internationally i's one inch (25.4 mlli meters).

one refl nement, the sensor arrangenent contains rmre

t hantPwo HFRIFRSE det ci@Ve}PPISNR] enerdt s, Fadiexash-eensitive

for aemecbhdnctbtedbmyﬂﬁﬁht of a pin diode is used in each

sensor element. The diode contains a pin layer
20 . sequence. The connections of the diode are routed, as
one alternative, just to one side of a . support

substrate. However, use is also made of pin diodes
which have connections on both sides. of the support
substrate.
25 '
In line with another aspect of the invention, a
computer tomograph is specified which conteins the
inventive sensor arrangement or one of its
developments The use of the sensor ‘arrangement. in - a
30 computer tomograph for examining human or animal tissue
' allows a significant improvement in the performance of

- the computer tomograph, particularly in respect of the
resolution.

35 The _.invention also. relates to a method for

‘manufacturing a sensor arrangement in which the



I n anot her devel opnent, a radiation-sensitive

. sem conduct or conponent of a pin diode is used in eac
sensor el enent. The diode contains a pin |ayer 20 05FEBZW7
sequence. The connections of the diode are routed, as
one alternative, just to one side of a support
substrate. However, use is alse fade of pin diodes
mhlcqfque connectlons on both sides. of the support
substrare "8 |5t FhHea et Reafierhed wipboutohnyhdimitation by
i nveritieorprder cionpidaered onogr aph i s specifi ed which
contains the inventive sensor arrangenment or one of
its devel gpments. The use of the sensor arrangenent. _
in a30 o FOWRGTapleff orndegriatiedy heEHAtIbn- sensitive

ahi nelentiicegitictdd figan i >
perfgﬁ nce qf E§;B§¥gﬁﬁﬁé§%t%ﬁ%g&%%ﬁgggngF uF&FF&lng from
in réspect t REPSFEESFUtTRFE 36 Beniqmshudtor ahsterial of

relaﬁ@slmgtaademmthhESS Jsmanuf acturing a sensor
arrangenment in which the 0 6 FEB 2007 - 6 follow ng

st eps arglperforned W thout -any limtation by the
order i hifc&UEPOTE |SHRFE TR AN an ntegi Biedy substrate are

¥&di mecbandeadiltyi veonﬁewr@d:o%uc e C ne e

nanugggggggqestagha(g} rom, a ;ﬁg%%%t %g%%trgge thge support
_ sem conduct or aP1Ge tRinS| raférRhéon-sensitive
the 8GPp6r PLsbst sama candiuat cauxidripwnersighst rate are
10 nechanically connected on one side of the support

substra%ﬁ whi ch side contains radi ati on-sensitive
areas o ?h§uBQHF€oﬁ&ﬁﬁﬁﬁaﬁﬁnﬁﬁnﬁhﬂmnEdrmnsUDQObare side to

Jéhbs@raheckseshlwhédhomsth%sﬁa&%a%'@%é”lnltlal thickness,

- the free side of the ' support substrate is
- mechanically connected to an insulating substrate,

20 - pads arg put on the free side of the 1nsulat1ng
substrate,

- the insulating substrate is separated at the
boundaries between individual semiconductor boards
25 having a large number of Semiconductor components
and/or at the boundaries between individual

semiconductor components, with the auxiliary substrate
not being separated,

30 - the pads are electrically connected to connectlng
points which lead to the semiconductor components,

- the auxiliary substrate and a holding substrate are
mechanically connected on the bare side of the
35 auxiliary substrate,
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15 a thickness which is less than the initia

t hi ckness, the free side of the support. substrahe
nmechani cal Iy connected to an insul ating substrat el 8268 2007
- pads are put on the free side of the insulating
substrate, the insulating substrate IS separated at

the boundaries between individual sem conduct or

boards 25 having a | arge nunber of sem conduct or
conmponents and/or at the boundaries between i ndividua

sem cmmiuctaurcictamqnentﬁbsw:ahet hel sauxiskbaiytedbstat e the

naQt 29 sepafa ed, 30 .- s are electrically
B 5P chEhElerng AR CRépisatehofRe Y poaras
seﬂub@nduamdnvu@hpdneﬂB&;cphéuaumrliaompeubstsatewruhi the

a r nected on the
e e %ﬂé‘%‘%{%{t‘:%@ 0 6 FEB 2007

7 - the auxiliary substrate i's separated at the

baundamiees rEEt:LWéﬁl@enitUdi uhéuatnseﬁttoeduﬁéato@oadldl%ws the
and/ or_ i ndi vi du sen conduct or conponents, with the
AT EA R o -7 SERERG SEPANIEBANLS hhspdning pin

r e’f:tcraﬁmnt ust:h-e_; i neent imeufeidad-iald owsndtdd®>d  which  is
%ﬁ% eagﬂ gl%le%nso B ran%e_,rrette, Cont %I ud fra%turlng

si ng "a ‘manuf acturi ng "re hod'S
c@ﬁgﬂnekably si npl er than previous nanufacturlng 10
nmet hods. In one expression of the invention, there is
provided a sensor arrangenent for detectlng radi ation
1§quﬂﬂ?mf¥9?%ﬁéﬁo%eﬂﬁeﬁge WAVERt&BRt atherei dst paovided a
Orsdgfsor hCaifdhient for detecting radiation

having a layer sequence which contains, in the order

indicated:

a holding substrate which is permeable to the
detectable radiation, at least in regions, or produces
detectable radiation when radiation impinges and which
holds a plurality of detection elements in the sensor

arrangement,

at least one auxiliary layer which is permeable to the
detectable radiation and extends continuously over a
plurality of detection elements or which contains
separate regions which are respectively associated with

a detection element,

a detection layer with separate detection regions which
are contained in a detection element and respectively
contain at least one semiconductor component which 1is

sensitive to the detectable radiation,

and an insulating layer with separate insulating
regions for electrically insulating the detection

regions from a point of contact having electrically
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a hol ding substrate which is perneable to the

detectabl e radiation, at |east in regions, or pr oﬂ@?&s 2007
20 detectabl e radi ati on when radi ati on i npinges a

whi ch holds a plurality of detection elenents in the
sensor arrangenent, at |east, one auxiliary |ayer

which is perneable to the 25 %6t ect abl e radiation and

extends continuously over a plurality of detection
el ements or which contains separate regions which are
r SSPEIGRASIY sseEckiensyi ard apdésectibhed| eplentthego free

a gieieect | @Rel aygiayi t lbei&@ar akecdet-echi 29 re@bl@@écted to
which are contained .in det ecti on _el ene

t
Gsaig B, Lot e5e. ToHESSekbe bRy Seg conductor
canprerdntdli ch is sensitive to the detectable
radi ation, 35 and an insulating |layer with separate
insulating regions for electrically insulating the
dethetaasrer izayd oie them &hsoihmldiincomtlst rabei ggntains a

adﬂ%éﬂféﬂ'&h£h@ E&R2P0L 1 ﬁln%QHQUEBEEQ QQ”Q%%E%QQ%n or

an ads fitted on the free
iJtdan ywhithet® ehigh 1@omamga%o¢ﬁmamﬁc Wikhe the

r @ﬁ@tﬂabﬂéwefa&hratclmﬂmq{w t ORI $b1 &S radiation,
characterized in that the holding substrate contains a

mat eri al which converts inpinging particle radiation
0|andr/a:d:i atn obhahi thei hdliging nseiner gyt ascoonpansed maitierial

'%% éﬁﬁéﬁﬂég¥é%cﬁi églf@ iQEP%ﬁhﬁnF§t§88§Q €on which can

ation, 10 an at t Strate
&1t aides SRSt | Wi thuhpchp Eonvdrede X- rm@ﬁﬁ%ﬁla]t}r o i ftighly

r%(ﬂjéﬁﬁﬂérhﬁmé&hlééﬂdugﬁogehﬁ@e%Qa\M tdr acazATd Q€. pro, or
prefer uqlélld% hi ghly

In a further expression of the invention, there 1is
provided a method for manufacturing a sensor

arrangement,

in which the following steps are performed without any

limitation by the order indicated:

a large number of integrated radiation-sensitive
semiconductor components are manufactured starting from
a support substrate made of semiconductor material of

an initial thickness,

the support substrate and an auxiliary substrate are
mechanically connected on one side of the support
substrate, which side contains radiation-sensitive
areas of the semiconductor components, with the
auxillary substrate being permeable to the detectable

radiation,

the support substrate is thinned on the bare side to a

thickness which is 1less than the initial thickness,
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absorbent sem conductor material or CdZnTe or PbQ, or
15 GaO sulfide. In a further expression of the

invention, there is provided a nmethod for 06 FE8 2007
manuf acturing a sensor arrangenent, 20 in which the
follow ng steps are perforned without any Ilimtation

by the order indicated: a l-arffe nunber of integrated
radi ati on-sensitive 25 sem conductor conponents are
manuf actured starting from a support substrate nade
of sem conductor material of an initial thickness,

t support suybstrate and an auxiljary substrate _are
Lha R e Bh ik M At af e Bkt cally
s ulrstrreatteed W Gdn sirdsu lconirag nsubsstdrate on- sensiti ve

areas of the sem conductor conponents, with the

auxi |l lary substrate being perneable to the detectable

r @dids | @re 3Puthe Vuppdre  dulsst r stiglg s athi ed dgmswHating
bang st d 0 a thickness which is |ess than the

initial thickness, 0 6 FEB 2007 - 7b the free side

of the support substrate is nechanically connected to
antHensinall i bsibet Latd padsepaeapetl an the Rmdaries

si,de of the 'nsqgat'n substra%e %?e ins Iatin% 1

S SHHEST TRALERATAT o ol CPREUES SRR aRsE LRt ULEE 2 large
| mimkiedual oS ensewadontioctboar donpviarg &1 | angéor10at  the
n%ﬂ#?déﬁié%?ﬂé%W@%ﬁt95d§9§8?§fngémgggﬁahcﬂgrtQ%mponents,
boundar i es

et ween 1 ndi vi dual sem conduct or
cofdhdiis AU tir TheSWRAG T3 y RRbSheHEE FrPabREAY.
separ at ed,

the pads are electrically connected to connecting

points which lead to the semiconductor components,

the auxiliary substrate and a holding substrate are
mechanically connected on the bare side of the
auxiliary substrate, with the holding substrate being
permeable to the detectable radiation, at 1least in
regions, or producing detectable radiation when

radiation impinges,

the auxiliary substrate is separated at the boundaries
between individual semiconductor boards and/or
individual semiconductor components, with the auxiliary

substrate not being separated,

characterized in that the holding substrate contains a
material which converts impinging particle radiation or
radiation which is high in energy as compared with the

detectable radiation into the detectable radiation,

and/or in that the holding substrate contains material
which converts X-ray radiation into radiation which can

be detected with a pin diode, preferably a highly
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the pads are electrically connected to connecting 15

poi nts which |lead to the sem conduct or conponentsﬁﬁkpfzm7
auxi liary substrate and a hol ding substrate are

mechani cally connected on the bare side of the

auxiliary substrate, with the hol ding substrate being

20 perneable to the det ect abl’€ radi ation, at least in

regi ons, or produci ng detectabl e radiati on when

radiation inpinges, the auxiliary substrate is
s@ahgaantat sehecppdndhpr e matzy ilgdt ween CdgaTei dual PO, or
sefds anfductgy . boards and/ or individual sem conductor
conmponents, with the auxiliary substrate not being
separated, characterized in that the hol ding substrate
C@)Ie@rip;’]]Sar@r 3RbaEL eehtls v@fclt_rféon&ﬁpteﬁtjwﬁi Ngkég explained
particle r.adiati or radiation ich i [ i n .
e éﬁévvagug' zﬁéﬁ%ﬁﬁqq?t;%? & eéc@ﬁ%F%“%ﬁEi%%ﬁﬁ%ﬁ%ﬁw) in
t hhiddtect abl e radi ation, and/or in that the hol ding
substrate contains material 35 which converts X-ray
radiation into radiation which can be detected with a
pifigie, Fheferabrisnachi ghty ooBtgERingogwo7hundred and
alysigrthend ;s eydaduct fed@d erial or CdZnTe or PbO  or

GO sul fide. Exenplary enbodi nents of the invention

are explained 5 belowwith reference to the appended
driagungs,2 i showdi ah: ehilguged] il atsiensosf chi Aetail of
cqQnt aini hundred and fifty-six sensor el enents,
1019 §%¥%g§;s o8 an enlarged illustration of a detai

of the sensor chip, figure 3 shows the sensor chip

Widikn A SE Nkt Okhe sensor chip with a scintillator
block,

figure 4 shows the sensor chip at the end of the

manufacturing method, and

figures 5A to 5I show selected manufacturing stages for

the sensor chip.

Figure 1 shows a basic illustration of a sensor chip 10
containing two hundred and fifty-six sensor elements
12, 12a, 12b which are all of the same design but can
differ in their lateral dimensions. The sensor elements
12, 12a, 12b are arranged in matrix form in sixteen

rows Z1 to Z16 and sixteen columns S1 to S16.



15 bl ock; figure 4 shows the sensor chip at the end of
the manufacturing nmethod, and 20 figures 5A to 51 06 FEB 2007
show sel ected manufacturing stages for the sensor
chip. Figure 1 shows a basic illustration of a sensor
chip 10 containing two hundred and fifty-six sensor
el ements 25 12, 12a, 12b which 8re a:ldof t he saneTh
[ but ndiffer in their latera i mensi ons e
g:ﬁe%{l néﬁt%ho"isz apognlargesr ¢ ldustimpdd dm ofatai detail 20

fornpﬁnEhedsﬁmsoromhlﬁllmowaﬂizawbsgéﬁggp %?gﬁgggsshza and
to 5 0 E hows, an_e

il uggrbat i 'gﬂgof% get ai ﬁ 51891 f% & ol 2RhigFe oheld by @
with9 \ﬁﬁsseﬁééf—eel %%ent'%hqzai%ﬂmn 12If. Ehsaﬁmor element is
& emerplaidecangeldw aricmelrdrBYefcedldss plat
The gg ign of a sensor elenent is.5 exp alned
with reference to the sensor elenent 12b. In a wafer
| ayer 24, the sensor elenent 12b contains a wafer

regl @A %4va10hlé)?epoﬁgedt?lg ts%%& ass%e?' atée ﬁ% égntains a

n adhesi ve 1 ayer
Ezgrﬁa%?ﬁenﬁﬂ%9nr o iy éénb@ﬂd@dsMn(nhezﬁmhﬂ@ppﬂate 22

Ilegi oasnaf anpladﬂe@dee281a9€rlanVCOQ” ct ggggglg?ng epoxy

n i on. for_the digde 28
{he %G AR a8 B, Cont gl i con ana aopea
i nt e¥@@hﬁ@§t o%4lp I5iprdilodes2an erecint&@ddihect 30b extends

h ad.32b and a
ggpggg&é\ég gt%%g%gglr}(ygl %&fl\g?? a%legnggg FRa? Hafk P at the
\J

t he OFeQPSnWEIQMMHQQHQFr%#hneﬁmrcwme201mhergbﬁﬁéct 34b
15l atpr@gubas anglﬁ@cﬁﬁﬁlﬁgbgﬁdﬁgt‘i’%‘gcrbadrﬁae&ofbdr?dbetween
on tﬂeev\@fa%r ﬁglgﬂd24 using an a hesi v ye

r pellet 36 on a contact area
38.

er|1 % element

- That side of the wafer region 24 which is remote from
20 - the glass plate 28 has a glass plate region 40 which is

bonded on the wafer region 24 using an adhesiveilayer
42. | |

- Apart from the .solder pellet 36b,. the sensor element:
25 12b contains another solder pellet 44 comprising a soft
solder on a contact area 46b. There are thus two
- connections for the sensor element 12b, for example for
a ground connection and for a signal connection.

30 In the exemplary embodiment, the sensor element 12b and
also the other sensor elements 12, 12a contain no
further semiconductor components, particularly no

~amplifying components, besides the pin diode.

35 Method steps for manufacturing the sensor chip 10 shown
in figures 1 and 2 are explained in more detail below
with reference to figures S5E to 5T. In line with the



42. Apart fromthe solder pellet 36b,. the sensor

el ement 25 12b contai ns anot her sol der pellet 44 UGFEBZM7
conprising a soft solder on a contact area 46b. The

are thus two connections for the sensor el enment 12b,

for exanple for a ground connection and for a signa
connection. 30 In the exenpl ary é&nbdodi nent, the sensor

el emepy &@b and .al so the other sensor el enents 12,

12a cjg(grt-al nSRE"PLEFY h@l’%“&%ﬁdu%mam@onehES,sensor chips
parti€ul & yanowafepl idye ngepimRareNt porhesi dgs ¢

p'”‘%f&@k 3§;MﬁgEE£ét8£St£°f nanufac?ur?ng the neillator
sensor chip 10 s Tr2829°ang P are expl ai ned

in nore detail below wth reference to flgures 5E to

53. IFidiine 3 dhowderRe 64EER; 2094 o %he egROES chig 10 w1th-

exe a | ai ned, the SENSo

on g%lvva ¥1ngbgi|§g§5r aﬁe%‘g':]beﬁgr evichciist iboaded on the free
?Lgcgﬁ;;?ggganhedgmaseg@1&&@@EF;Q%%Qa%?%glgaﬁgsgvghggger 52
scintill ator B?OCkh§6$W£I02 i $5pHYeFPAXN hEepiBe layer, for

si de SRS - ‘gl ass plate 22 using an adhesive | ayer 52.

The adhesive layer 52 is an epoxy resin layer, for

exangl.e. n th exe ary enbodi nent, the
SCInt%||a(N %ﬁ@%ﬁa ?émﬁ§tne$hﬁnﬁqwnﬁxﬁthEMb block 50

whi cRoasadast xaggpnswnﬁ4ﬂlCthrHSMN|SWHh§h|'SBhv@Pg X-ray
whi chagne iy a sensor
a t'i%%pfi‘hto Q}ﬁél}:ﬁsesol?s&%%ea% h}ahg hpare sggpectively

el enment " 12a or ., Between
t her 8S§Pgllagiepecvﬁ% pegqeﬂtﬁ,o]seglemenﬁo Ve cbrr efd1eCt Between

15 si bhe keghbmgnsnahesgsglgﬁg 43, rder to
|ncregsg taﬁl%ﬁnij%l cﬁy of the sensor. 4@V$ Yq cregtons 56a
at or bl oCK as’ dHﬂHH3oh@©0thbe regions 54a, .

scintil|
in order to increase the sens1t1v1ty of the sensor.

.When the scintillator block 50 has been bonded onto the
20 glass plate 22, the glass plate 22 still continues

between adjacent sensor elements 12a and 12b on a
sensor chip 10. | '

Figure 4 shows the detail 20 after sawing through the
25 glass plate 22 in regions between the sensor elements

12a and 12b. .Sawing has turned the glass plate 22 into

two glass plate regions 22a and 22b which are

associated with the sensor element 12a or 12b. During

the sawing, the  scintillator block 50 has been only
30 partially sawed, but not severed.

- Following saw:Lng, the regions between the - glass plate
regions 22a and 22b and between the wafer regions 24a
and 24b have been filled.with a filling material 80,

35 for example with an epoxy resin, which has been mixed
with titanium dioxide.



20 gl ass plate 22, the glass plate 22 still continues

bet ween adj acent sensor elements 12a and 12b on a 06 FES 2007
sensor chip 10. Figure 4 shows the detail 20 after

saw ng through the 25 glass plate 22 in regions

between the sensor elenments 12a and 12b. Sawi ng has

turned the glass plate 22 into- 1%wo-glass plate

regi gy %gggiéwd 2b which are_ associated with the
sensor O forMeBefRAEUring skaR), tohethe sensor

sci ntdhimt? afvek Sonhdacbees ofl ¥hedpipalktiicaldsy 28a, 28b on

sawed, dHehiR e I n .. the reqgions
bet ween. t he Sﬁgggggfasgfgggdﬁ@%sgaﬁg ands2Fh Hhickness D1 of

bet tfe Wafemicg§itbns £om exaupldb Faldoltes manufacture
f511 exf vitth @i i dibAgs nBBALT 881804 ﬁésgﬁ?ﬁ%;i%gpll%a/\grt R02 has
ani am

an e i ch has een mxed W I
di oxi Oea?pll':légz] - 10'® FigthiFSA&mAns £or example a
nanuﬁ%ﬁ%ﬂqqm)@nﬁgﬁteo ﬂhyesens@mr(ﬂpaagi)gqgerand 32D,

a
nHHUbwaﬂariﬂHbdﬂgbﬂlé‘H%ﬁﬂgﬁ ﬁas a%¥ g%ﬁ%%su%fdoFo produce

sen100@guctor waf er
650 SHEPEGShildy ShE Hasts isafrine. laves clhg manuf act ur e
B0 of the p|n dlodes 28a, 28b, a passivation layer 102

has ghey oyer eptire area, for exanple a
SI|ICOH%% rlte I‘ayer® b%ilbﬁa 188, 13xgr3 P4 als applied and

phot §EFRSFERsh ¢ ﬂﬁvhbd Hass t henebekbtedsediho Pedddeeically

cutoub&du&ttb% PesEhyat L ORs | SR, uent |
| galllzaﬁlon | ayer 104 Vs, app |edt%%d%ugﬁfg%t% gits and
Thls

4§ FESAPREJ S ntaee&%sc%ﬂ |81 emergmiucid v el 2b.
ldonnecti ons betmeen the filled cutouts and edge

regl @ps figﬁfE%SQﬁ§oEoe|§f?n%§ éash %% %1ne illustrates a

boundary 106 between the sensor elements 12a and 12b.

As figure 5B shows, the glass plate 22 has then been
20 bonded on. In the exemplary embodiment, the glass plate
22 has a thickness of 400 microns, for example, which

- means that it is comparatlvely robust in mechanical
terms. |

_25 Figure 5C shows the sensor chip 10 after a grinding-
thin process or an etching process, in which the
thickness D1 of the semiconductor wafer 100 has been
reduced by at least half the thickness DI to a
thickness D2, which is fifty microns in the exémplary-

30 embodiment. Following thinning, the individdal chips 10
and also the individual wafer regions 24a, 24b are
separated using an etching process, for example using a
wet chemical etching process. Etching is performed

selectively with respect to the passivation layer 102,
35 for example.-



In figures 5A to 51, a dash-dot line illustrates a
boundary 106 between the sensor elenents 12a and 12bUEFEBZM7
As figure 5B shows, the glass plate 22 has then been
20 bonded on. In the exenplary enbodi nent, the gl ass
plate 22 has a thickness of 400 microns, for exanple,
which neans that it is conparaﬂﬂxeiy rgbust in o
chani cal 25 Fi,gure 5C shows the sensor chip’
28 a%ﬁgP %ﬁ St 17 pFBRESE ofhim d¥chafiger the glass
proc@é@tarﬁwwmch bbentbndeGSﬁsEhgo&hbh%dheSIVG layer 42.

semi @%ndélfféé ngglll gn adheetsjsu%ged ;{ggﬁ Ilgoa &lker.SG

hal f the thlc ness |cknes

fiftFONPELSRS SRPHe r@@é{ﬁol@‘r VIR e ediiteiile adhesive.
Fol | owi ng t hi nni ng, the i ndi vidual chips 10 and also

t he b §IVId fer ions 24a, 24b are separated

usi ng dn- et ¢ |na Bwsce F8P58§aﬁﬁpé’u%@n@féeﬂM§01der pads
cheml @8l tet dﬂutlnglameom dphied ts ﬂeéf@w@si plate 40, for

gg' feékhiggg)é WHd ES§§%§ gegift hfl?i%ﬁx_ﬂ?’%#%”%} ho 19 contact-

t he gﬁﬁgﬁrnghﬁﬁ d180after the glass plate 40 has been
lionded usi ng the adhesive | ayer 42. As already

' kew se conprises
poxr ELPRET SE TR s T P SRIRE V. 48 77 gehenseavn up,
showssing §efv{s§ha©|¢ldpc1¢ dfzer ol tes m@dz?%?ﬁ@&w 1d4tn the
the ofdor aais i snd 1792 0amt (b CBsiad B Epn the
and %gasio Fg?sa'i‘? gile 5FREhoWRL & geassngbatinuo ithe glass
Ittherpsama RP, andSItmlglsa s\éﬁtﬁp%wttﬂ@opa%nt@@lon layer 102
boungﬁ&yt%%6 m&f:zﬂql}.zgtlon layer 104 in the region of the
boundary 106. Between the wafer regions 24a and 24b and
between the lateral faces of the_,cut 120, there remai_n
regions 122 and 124 which are filled with epoxy resin
20 and which simplify the production of a conductive
connection to the solder pads 108, 110 and 112, 114,
inter alia. |

As figure 5G shows, a metallization layer 130 is then
25 applied to the rear of the sensor Chlp 10 and is
structured, thus produc:Lng the outer interconnects 34a
and 34b. Sections of the outer interconnects 34a and.
34b run against the side walls of the cut 120, so that
contact is also made with interconnects in the

30 metalllzatlon layer 104 which extend as far as the cut
120.

Figure 5H shows a process stage in the manufacture of
the sensor 'chip 10 féllowing application of a
35 passivation ‘layer 140 to the rear of the sensor chip
'10. In a sub_sequent method step, the passivation layer



gl ass plate regions 40a and 40b being produced on the

glass plate 40. The cut 120 extends into the gl ass %EFFB
plate 22 and thus severs both the passivation |ayer 2007
102 and the netallization layer 104 in the region of

the boundary 106. Between the wafer regions 24a and

24b and between the | ateral f-ades of the cut 120,

th ns_ 122 and 124 which are filled
eLele{)ogrrm p%%?‘ﬁg’légr g 1fhitde &iemsiaT yof heher sdlderopads 108

of a tooriduct isce theannand i solder theasol gieredadss 0% exposed.
110 and 112, 114, inter alia. As figure 5G shows, a

netallization layer 130 is then 25 applied to t he
rear 85 theusensdr epews 10thed seldest rpellieed, 36ays 44a, 36b

P5 odugiang dth @ @il tieen rﬁ;@ﬁﬁ?@@e’ééstﬁéf?‘sofagre’ég% 108 to 114,
Sect | on%[ %%x t he outer .int e][ connects _

agai nst S PRSI B ke k4 Olzﬁfftls}'tgtalfﬁata.maSk

contact is al so made with interconnects in the 30

et alal¢ | xtend s far, as_t he cut
190, ﬁaiﬁfe ﬁﬁﬁﬁfég%urocéz ?%%e WPhén figure 5I, the
_ nanuﬁégﬁﬁr@&ﬁmphﬁﬁysﬁﬂﬁﬂﬁlmﬁﬂb Ivéb¥éowilng sensor chips 10

Bppl bedhigors @aratS8 ﬁwlaﬁionﬂe%Y%eﬁrf' gnklé%teﬁarto the
.of t % 158059" chi subse uent ne
the passi \szlaa&gr ?C EB %%71: £2 e’iEZIJEﬁIPastlonS relating
st r utPur&iiownes hd reegl oA . ofDmhmgoIsté%fﬁ:mﬁ%nlOSf tthe sensor
114, hatq t 0 0 0 are ose

f ChEpe a0 hone bR DR o Paf LT e et
and E%Bngﬁélﬁﬁen %’@ e tl@etmemm pedsotO&taments 12a,

S 1514, 121 blf Bheepasy aldm@nd ayer 140 act! ng as. a nask.
After the manufacturing stage shown in figure 51, the

first exenplary enbodi ment involves the sensor chips
10 10 beénvghseparexedp hady onleynbolddmengi,ng odinestedtillator

to tBEocks 50 are bonded onto the glass plate 22 before the
chips are separated. The glass plate 22 is then

20 separated between the sensor elements 12a, 12b of a

' sensor chip 10 during which process the scintillator
blocks 50 are not yet severed. Only in a subsequent
method step are both the .glass plate 22 and the

scintillator blocks 50 then separated at 'the chip
25 Dboundaries.

In a \subseduent exemplary - embodiment, there is a
departure‘from the sequence of method steps illustrated
in figures 5A to 5I. By way of example, the cut 120 can

30 be made before the solder pads 108 to 114 are applied.
The cut 120 can also be made deeper or wider than
explained, which means that the adhesive material is
‘also removed in the regions 122, 124.

35 If the sensor elements each contain just one pin diode,
then there are no technology differences such as arise
when integrating amplifier elements in the sensor chip.



scintillator blocks 50, see the explanations relating

to figures 3 and 4. During separation of the sensor

chips 10, the glass plate 22 is separated at the chﬂ&FE52m7
boundari es, but not between the sensor elenments 12a,

15 12b of a sensor elenent 10. In another exenplary

enmbodi ment, the scintillator +blbtks 50 are bonded

ont 0 e, g .plate 22 before the chips are
separq%%d.g#ﬁg'lgﬂgggtsp’atree &% thenprocsssareeses for - each
bet wedifa HFedtaiyorwigtlememb sodPaded 2b of a sensor chip -
10, during which process the scintillator blocks 50

are-gg{ yet severed. Only in a subsequent nethod step

are botth PRI R p| afethe ganndntiond ntn | theorear results

bbockis: 58 tsmesllsepachipd d@fed henChipe 33:RQUAMEEI ESution. 1n
odinent, there is a - )

In a ent,_.exenpl ary _ ,
depaﬁﬁﬁ%?ﬁﬁ#ﬁn%qﬁf%éﬁﬂe%%ggg?lﬁ%FhEHa§Fe§§r the connections
it |h | uSgy hii}%g; naargbgghéshgmia;élthay: vw? gﬁiﬁﬁé@l@ﬁ'o%gs of the
e o IR e sol der S ,
to 114 are égg|ied?- %ﬁ% ght%fz %é%gm§§??ﬁ9 - Arranging
deep RSr GPBBECEASAS expPPlai neBe whrear meaissd hataltlwavs  the

Bhesiciatiiflertioal bleckaltsp Heenmomatdkd hdhe ggsgii%ps 122,
124. 35 |f the sensor elenents. each contain just one

pin diode, then there are no technol ogy differences

suchTBs ammatigrencf nwefeat iregians 4195 SLEUBALS cRosstalk
the peaseencChighe 0 Seft 3 JThis significantl

reduges the process cogggggggtggchC%ﬂ%ﬁ?%ﬁ%ﬁicﬁgmﬁ fferent
phot 301 888s & PME™LFrangenent of the connections on the
“I%ear results 5 in a smaller chip area in-the latera

di r eghboRyr A ;ARG | QR LheLe is.sufficient space for .

the connectiofs on t %p%éégégmﬁ$€ﬁ“ﬁ%aﬁ§etﬁﬁﬁ t B¢ngth of a

di mePeNPRE Blement to be used for the metal connection
. between the top of the wafer regions and the solder
pellets. |

20

In another exemplary embodiment, more than two
connections per sensor element are produced.



connections can be chosen nore generously. Arranging
the connections on the rear also allows the 10
scintillator block to be fitted nore easily. The 06 FEB 2007
formati on of wafer regions alsp prevents crosstal k

bet ween the sem conductor conponents of different
sensor elenents. 15 The arrangenent, explained allows
the: ful 1| sensor elenent to be used for
t@&fh%t% Ig%%gecl?%%% bet ween the top of the wafer
regions and the solder pellets. 20 In another

exedpl asangsbach {gnt, nore than two connections per
sensor_ el enent are produced. 0 6 FEB 2007 14 List of
refer ehtes 14D SPROFOEMFEMSNt 124, 12b Sensor el enent
7171 e L1BLRow Si Rew S16 Col uim 20 Detail 22 d ass

pl 2 22b 4 | ate regions 24 Wafer |ayer
Zléf, etf4a fer re%SIZ £n26 Adhesi ve |ayer 28a, 28b pin
dizde JB:tadlerconnect 32 Pad 34 Quter interconnect

36a, 36k ol dgﬁ_ratpgl | et
22a, 22b Glass plate regions
24 Wafer layer
24a, 24a Wafer region
26 Adhesive layer
28a, 28b pin diode

30 Interconnect
32 Pad
34 Outer interconnect

36a, 36b Solder pellet

38 Contact area

40b Glass plate region

42 Adhesive layer

44a, 44b Solder pellet

46 Contact area

50 Scintillator block

52 Adhesive layer

54a, 54b Conversion regions
56 to 60 Reflecting regions
80 Filling material

100 Semiconductor wafer

D1, D2 Thickness

102 Passivation layer

104 Metallization layer

106 Boundary

108 to 114 Solder pads
120 Cut

122, 124 Region

130 Metallization layer

140 Passivation layer
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38 Contact area 40b d ass plate region 42 Adhesive

| ayer 44a, 44b Sol der pellet 46 Contact area 50 06 FES 2007
Scintillator block 52 Adhesive |ayer 54a, 54b

Conversion regions 56 to 60 iReflecting regions 80
Filling material 100 Sem conductor wafer D1, D2
Thekimess 102 Passivation |ayer 104 Metallization

| ayer 106 Boundary 108 to 114 Sol der pads 120 Cut

122, 124 Region 130 Metallization |ayer 140

Paksi vat i /P AT RIBDFERID DT dste Hpgrsradiatpion

sensor arrangenent for detecting radiation 5 having a

| ayer, sequence whi ch contains, in the order

i %‘@a&%d? a3 i AGILERSEr A Ghhi ERANF]1IPEr médb| Bhe o order
t hendileiteed abl e radi ation, at |east in regions, or
produces 10 detectable radiation when radiation

i mpi nges and which holds a plurality of detection :
el@mehtddingt hesGesisiate ar wangbnents apelre@sblene to the

apddd & b1 QYL ME €01 SapenBaR! & Orddfons, or produces
detectable radiation when radiation impinges and which
holds a plurality of detection elements in the sensor

arrangement,

at least one auxiliary layer which is permeable to the
detectable radiation and extends continuously over a
plurality of detection elements or which contains
separate regions which are respectively associated with

a detection element,

a detection layer with separate detection regions
which are contained in a detection element and
respectively contain at least one semiconductor
component which is sensitive to the detectable

radiation,

an insulating layer with separate insulating regions
for electrically insulating the detection regions from
a point of contact having electrically conductive
connections and pads fitted on the free side, the pads
being electrically connected to connecting points which

are routed to the semiconductor components,

characterized in that the holding substrate contains a
material which converts impinging particle radiation or
radiation which is high in energy as compared with the

detectable radiation into the detectable radiation,
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15 detectabl e radi ati on and extends continuously over

a plurality of detection elenents or which conta@E?
separate regions which are respectively associ ate EB 2007
wth a detection element, 20 g detection |ayer with
separate detection regions which are contained in a
detection elenent and respectively contain at | east

one m condugt or ._.co nent which is sensitive to the.
QETSH B0l 80 FABLattn POSTHT | RUSESTRHE CRPhP e fraterial
sefiuirdt ecomertts | igraegradsation eéheot radabkyon which can
| sl JeRG i dalect hONpiR0I Aad! OBrEHUBLy Ofa highly
contact having electrically conductive connections
arfPSRARERS t eeBi6AnEHEt Pr edadiegd alt her p§dEnde 1 ngpO., or
el rdigad1ge connected to connecting points which are
routed to the sem conduct or conponents, characterized

in that the holding substrate contains a naterial

W ch citinverdendami nginehgeardritc| es adilatiingd orir35 claim 1,
radi ati ' d igh in energy as conpared with the
detecta éﬁ?g%gézé%% into the detectable radiation, O

6 FEB 2007 - 16 and/or in that the hol ding

SUBSt ERLE GO ahBI dFRECId st MELD CORUEHS XefP¥ns which
radiation intqo radiation which can_ be detected wth a
pidt i (ﬂfé{me;ﬂkgfeeréb? y theni fiatpctapdsy pediation and are
S efd sputlicielry redredd ale DrirCay rdeer € t O, e Démerbt Gadhd

sul fide. 2. The sensor arrangenment as clainmed in claim

1, <characterized 10 in that the hol ding substrate

cant athstr eghenshaldigly subspeateabtentaithhe between the
F"%ieecféé?cbﬂcﬁq rédidA af@%%dr‘?s LRSPRCLLYUSHY GoNtRIFARY: the
in a det t n

ection el engnt,
detectable radiation.

3. The sensor arrangement as claimed in one of the

preceding claims, characterized

in that the regions of the auxiliary layer and/or the
detection regions and/or the insulating regions are

separated by a filling material,

and/or in that the £filling material is a plastic,

preferably an epoxy resin,

and/or in that the filling material has been mixed with
a material which absorbs or reflects the detectable

radiation, preferably with titanium dioxide.

4. The sensor arrangement as claimed in one of the

preceding claims, characterized

in that the auxiliary 1layer 1is a glass layer or a

ceramic layer,
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in that the hol ding substrate contains, between the

15 detection elenents, regi ons which absorb or refifﬁ

the detectable radiation. 3. The sensor arrangene B 2007
as clainmed in one of the preced ng clains,

characterized 20 in that the regions of the auxiliary
Iayer and/ or the detection regions and/or the

it e G e TR e D e oy

plastic, preferably an epoxy resin, and/or in that

thehdjdd i ngnmatefdal hag b%%%é%&@%hMﬂﬁayé%'ﬁ%S%téins a
whi ch. absorbs or reflects the detectable

r S F RGBT e SHPRP TS t RAEPEARL UM le%&ﬁea%blx apgilicon
sensdrid ] angbenta ash Gl drashi 1 icemnandiet el , precedi ng
clains, characterized 35 in that the auxiliary | ayer

is a glass layer or a ceramc |layer, 0 6 FEB 2007 -
l7andfa oini nthétat thlee posot atafngcbayerti scantghiaass solder
| gyfrerignd/or in that the detection |ayer contains a

sem conduct or support material, preferably a silicon 5
material and/or a thinned silicon material, and/or in

that thehgokahsel maaﬁjencémi ahBs SQidRa MRt Hedl of the
10 5. The sensor arr enent as clainmed in one of the

pEE I NPT I G HE S ¢ TFSLALIn that a detection

area on the detection elenents is snmaller than five

sqgyar I g r snaller t 15 one squ .
it Gt s SEEFER<0h 3R B MM aroufPipfdiThence 10
cammqﬁhﬁ;'nghgn five square millimeters or smaller than

one square millimeter,

and/or in that the sensor arrangement contains more

than two hundred detection elements.

6. The sensor arrangement as claimed in one of the

preceding claims, characterized

in that the semiconductor components contains a doped
region of one conduction type, a doped region of
another conduction type and, between these regions, an
intermediate region which is undoped or is provided
with a weak doping as compared with the doping of the

other regions.
7. A computer tomograph,

having a radiation transmission unit for emitting

radiation, preferably X-ray radiation,

having a detection unit for detecting the emitted
radiation following the passage through a tissue which

influences the radiation intensity,
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than two hundred detection elenents. 20 6. The sensor
arrangenent as clained in one of the preceding 06 FEB 7007
claims, characterized in that the sen conductor
conponents contains a doped- yggion of one conduction
type, a doped region of 25 another conduction type

and, between these regions, an internedi ate region

whj [ op [ r.ovi ded.. Wi t h k doping a
c&%%grg%%£%%1%%e%&géﬁﬁglépt?ﬁftofhéFgrggﬁﬁsé.eéﬁ'fé%put
A soapater foemgriph, deteagienr adhdti st remsnilssiion for
i DG ki N pr - 3
g, A S e DA R Y, e gure of
t heh@nfitede ra@fation fol l owi ng the passage through a

ti ssue which influences the radiation intensity, 0 6

FEBR 2007, - 18 .and_hayi ng an eval yati on unit which,

TR rRe et T phats PRomdRrE Attt HA CunfonCaine 2
t heemeasr sakorngpmedticiayy ¢hajeedata fare anf | vhge pfeceding
they sfhaicture of the tissue, and 5 characterized in

that the detection unit contains a sensor arrangenent

as clainmed in one of the preceding clains. 10 8. A

meg hod A Ohe tROQT B6E UhdRGE RcSEPSRY AT EANESPEREyahGement ,
which the follow ng steps are performed w thout any

limtation by the order indicated: 15 a | arge nunber
ofin nvkgecht eter ddildidwdhcs etsdgd Vere SPAYEBRALAL @ithout any

c ts are nufactured starting from a support
subs lrntgn%l?r%obey gt?hese% %ﬁdh’&%’o?a%‘?eri al of an
initial thickness,

a large number of integrated radiation-sensitive
semiconductor components are manufactured starting from
a support substrate made of semiconductor material of

an initial thickness,

the support substrate and an auxiliary substrate are
mechanically connected on one side of the support
substrate, which side contains radiation-sensitive
areas of the semiconductor components, with the
auxillary substrate being permeable to the detectable

radiation,

the support substrate is thinned on the bare side to a

thickness which is less than the initial thickness,

the free side of the support substrate is mechanically

connected to an insulating substrate,

pads are put on the free side of the insulating
substrate,

the insulating substrate is separated at the boundaries
between individual semiconductor boards having a large

number of semiconductor components and/or at the
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20 the support substrate and an auxiliary substrate

are nechanically connected on one side of the S@E¢?ﬁ%%7
substrate, which side contains radiation-sensiti

areas of the sem conductor companents, with the
auxi |l ary substrate being perneable to the detectable
25 radi ati on, the support substrate is thinned on the

SS an t he
|n| #Qf |Ck§%§ggé Q?ﬁivﬁggéES| oPnFﬁe §ﬁbﬁ%ﬁ%p°nents’
S ubl:,tth atlee | suwpbkhany csiibbgtraom nem@dbe tnansépsusbedng
substrate, pads are put on the free side of the
|nsulat substrate, 35 the insulating substrate is
%@g%t #he bBhRELFiLEeL ket FOBRECHEO) i dPal connecting

segs@mw Ue DEh bDéd dl st b awh & Js @ml esBuc fofbebmpbnent s,
sem conduct or conponents and/or at the 0 6 FEB 2007

19 boundari es between indivi dual sem conduct or
corponenixs liawyt hsulhet make | rady subsidahg rmoibdrarate  are

sepaial ettt fip PRd.acecdl echli cahly gannectetiio op

connect1 ng ch l'ead the Sem con

c Aipohkei By shgstémtmawytbuktsher drel @il ashbetkage belng

substhadel @r &o rTQ@taana@@bbxam@negaa@aemohhe Rare sige in
of the auxiliary 8 strate, with the

sURITRY beity 1§rﬁ HidRgl e ?6t?ﬁ5a9é?ect%&$%at1°n when
rachddatoion almpaasés) N regi ons, or producing

det ect abl e radi ati on when radiation inpinges, the
auxiliary substrate is separated at the boundaries 15
betveeaukhlli grdusbsématenduct sepdosteld ahdtdve boundaries

'@é%bé’é&@' S?HHEQQQH(éﬁor %m%&mt%t&th bBSrds  and/or
auxi | |a2¥ substrate_not bei ng separated,
individual semiconductor components, with the auxiliary

substrate not being separated,

characterized in that the holding substrate contains a
material which converts impinging particle radiation or
radiation which is high in energy as compared with the

detectable radiation into the detectable radiation,

and/or in that the holding substrate contains material
which converts X-ray radiation into radiation which can
be detected with a pin diode, preferably a highly
absorbent semiconductor material or CdZnTe or PbO, or
GaO sulfide.

9. The method as claimed in claim 8, characterized by

the following step:

the thinned support substrate is separated at the
boundaries between individual semiconductor boards
having a large number of semiconductor components
and/or the boundaries between individual semiconductor
components, with the auxiliary substrate not being

separated and with at least one interconnect in a
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characterized in that the holding substrate contains a

20 material which converts inpinging particle

radi ation or radiation which is high in energy a6 FEB 2007
conpared with the detectahl eggadiation into the
detectabl e radiation, and/or in that the hol ding
substrate contains material 25 which converts X—ray

r nto r |at|on h can_.be det cted with a
pﬁﬂédé%%EZA%}% erd%* |gh‘1€l1 %ﬂﬁQ?lwuc Components
seheb@mdﬂmeﬁe@a@@raa¢omméCCE@®TEODthb£ndor &0
sulfide. 30 9. The nethod as clainmed in claimS8,
characterized by the follow ng step: the thinned

suppRrt Subsedt e TPRIFar attPHhratRe  WipfRrakly  being

beéép@fhtékﬂilyéﬂ@ﬁé sr&l eppdustge bgakte =3B '%hﬁstrate
sen condu %%or C onent@_{lan [ or

r 35(]2? %mocé? COYHE ST cHisiik brng substrate

conponents with the auxiliary substrate not being

s QU at an%f@ﬁgqai IeasElggﬁahnteggonngf;l$n a 0]§ 9,

200 al 5°2at "on yer O
s@h%m%rwededmoomt%olb@ww@ge&med at a
connecting point, and the thinned support substrate
preferabl bejng 5 separated before the free side of

@%%?a%{%tﬁ%%t 18 ekt et 2 chhhbipednagerial .

the i nsul ating substrate. 10. The nethod as cl ai ned
inclaim8 or 9, characterized by the follow ng step
10 the separation point is filled with a filling
mat eri al .



