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_APPARATUS BACKGROUND OF THE INVENTION Field of the Invention 5 Thid! JUL 2002
invention relates to a two-dinensional «inmage pickup apparatus and, nore

particularly, it relates to a two-di nensijonal inmage rat us

adapted to X-ray phot ography. Rel ated Background Ar't-l Wlmmm@”f t he
acconpanyi ng drawi ngs schematically illustrates a k ckup

apparatus adapted to X-ray photography and conprising a*féiesr escent nmenber
(e. g. scintillator) 1 for converting X-rays into rays of visible Ilight,

phot oel ectric 15 converfyerpIMaNEQONADNYRAGE NBIWKSP bAPPARGMISI Nnto el ectric
signals, a substrate 2b carrying the photoelectric converter 2a thereon,

a
base nenber 7 supporting the substrate 2b thereon, circuit bo
for processing electric signals produced by 20 photoelectric amwmmmmmmmmw
Wi res connect 8&CKGRON¥DcOFc FHE BYYEYSIAND an apparatus cabinet 8 ¢gpiaining
t he above conponents. The substrate 2b arranged under the photoel ectric

converters 2aF@Rdferdaftter IP¥PBEABR to 25 sinply as substrate) is typically
made of glass because_it is .. red tgﬁ?e free_from chem cal rfactions

with the photoelectrigh&8n%8%gg¥§°8ffg €8ndlcTory e s %1 (1 u I 2002
s Zenkr oo BB Spplis sehranchgler pletsiusapigeess o m ool
fluorescent maekitaks @b a MRbahimeRBOVBAL1t @magéepiBkup apparatus
adapted to X-ray photography.
Related Background Art
10 FIG. 1 of the accompanying drawings
schematically illustrates a known image pickup
apparatus adapted to X-ray photography and comprising a
fluorescent member (e.g. scintillator) 1 for converting
X-rays into rays of visible light, photoelectric
15 converters 2a for converting visible light into
electric signals, a substrate 2b carrying the
photoelectric converter 2a thereon, a base member 7
supporting the substrate 2b thereon, circuit boards 5a,
5b for processing electric signals produced by
20 photoelectric conversion, wires connected to the
circuit boards and an apparatus cabinet 8 containing
the above components.
The substrate 2b arranged under the
photoelectric converters 2a (hereinafter referred to
25 simply as substrate) is typically made of glass because

it is required to be free from chemical reactions with

the photoelectric converters of semiconductor, resist



5 plate. The gap separating the fluorescent nmenber 1 and the photoelectric
converters 2a has to be held to a sufficiently small val ue (typicaIiY | ess
‘than tens of several microneters) relative to the size of the pixel il iR
phot oel ectric converters 2a and, in nost gases, 10 the fluorescent nmenber 1
and the substrate 2b are bonded together.“Note that, in FIG 1,
phot oel ectric converter unit 102 refers to an assenbly of a fluorescent
menber 1, a noisture-inperneable film6 and other nenbers arranged on the
substrate 2b. 15 When the photoel ectric converters 2a are required to be

MDi St ur e- r esi s¢anty die & oK SSCRD o FBMRe s e Ahd e BNt AG1 B T

converters 2a may be wapped and hernetically sealed by a

Moi st ur e- i MpergRsdl £ adveh Ynd Bytd {ranSMarsd Mhdll |98dbi1dGyThemnd hey are
bonded and securely held to the base nenber 7 before contained in the

appar at us cabifiriofedcercoMmember thei operetd sy dfy aggahlngig t he i mage

pi ckup apparatus for X-ray photography. Such inage pickup apparatuses are
25 convent i onaflyorszeeibrmaternialbhwt cyrmgial aompaumndtar v agsdmat us.
However, in recent years, there is an increasing demand for |ightweight,

conpact and pdtatte Tha geR)sewRERtig thisde Ynxaaasrdp samiess lagdst ed to
rapi d inaging_ﬁggrations fOﬁ%ﬁ%oducin fine\ig%%fs. Addi tional ly, imge

pi ]E:kup agpgr ?L r%?fi"f%‘i:'t?%‘; \Fept ‘?”ﬁcleoiac g& &5 Hele ét_or é’?w red Eo
saf eguar e sir ot-her r ed .compaonent s _agai ns npact s
that can be ap%‘ff%hcjt%%rlg’f osncljaﬁir]?n‘ba lJ}ean(sts'op[rajtca‘—:fdllJ‘§'nr'rLIa)tenS tthea nagcﬁartlrsatoutjs are

al so required 0,08, saf fGHGLed- &5 Aol R agRit defoigmidn$itdals can be

caused by the external load (mainly the weight of 10 the person to be
phot ogr aphed) ®f the FRPesElastis | dshverayrPm egigpHimaReicalde®)s. To
nmeet these requirenents, then the apparatus cabinet 8 has to be
structurld | y viery flbustscantt tiemsberceswid ythef shdisigrateb @t alvees been

obstructing the attenpt to down-size 15 and reduce the weight of the
appar at us. SUNMAFBeORtqyELheR/ENT@Pe that, in FIG. 1, photoelectric

converter unit 102 refers to an assembly of a
fluorescent member 1, a moisture-impermeable film 6 and
other members arranged on the substrate 2b.

15 When the photoelectric converters 2a are
required to be moisture-resistant, the fluorescent
member 1 and the photoelectric converters 2a may be
wrapped and hermetically sealed by a
moisture-impermeable and X-ray transmissive film 6.

20 Then, they are bonded and securely held to the base
member 7 before contained in the apparatus cabinet 8 to
complete the operation of assembling the image pickup
apparatus for X-ray photography.

Such image pickup apparatuses are

25 conventionally used for X-ray photography as stationary

apparatus. However, in recent years, there is an

increasing demand for lightweight, compact and portable



Tn view of the above described circunstances, it is therefore the object of
‘the present invention to 20 provide an inmage pickup apparatus for >§WQMLZMH
phot ography structurally adapted to absorb-external inpacts and possible
resul tant deformati ons such as deflections of the cabinet so that the
interior is protected agai nst damage and ¥ emmins intact if the cabinet is
deforned by 25 the external |oad. According to the invention, the above

obj ect of the invention is achieved by providing a 31 J UL 2002 - 4

t wo- di nensi onal i nage pickup apparatus conprising an apparatus cabi net

containing therein a_.substrate er ho l.ectric.converter unit
havi ng a pl uraﬁrr}a[%? cﬂ‘lcp Y&t gﬁpggt%%%% 88%@3?{%%8 %%g%édlgﬁg%ﬂg substrate 5

menber, at Ieqﬁ£n£ﬂglgﬂpkgﬁlzﬁ%BE&iggn*gﬁge&mgggg_being arranged on a base
th

menber and the portion o cabi net | ocated Opposite to its |ight

receiving section is delerieblke1ylr ehagabbycktibeappatselis Ohat g CohE net

| ocated 10 opposite to the |ight receiving section can restore the original
posi ti on aft eramdefeordEricrdmedProehdrighry tibhe aregretiudeedf tdesafapgtand of the
portion of the cabinet |ocated opposite to the light receiving section is
great er than tthet sobstratsul2dt eade otbemempdrtedccomgbngnts apeinaventi on,
there is also provided an i mage pi ckup apparatus conprising a substrate, a
phot oel ect ri ¢ igwagdst dthaiicerhd@ agPra igtuitherefcofluphbgoel ectric converters

and a cabinet 20 containin th% phot oel ectri c conveater uni t, g shock
transportation and the apparatus are also required to

be safeguarded as a whole against deformations that can
be caused by the external load (mainly the weight of

10 the person to be photographed) of the apparatus during
X-ray photographing operations. To meet these
requirements, then the apparatus cabinet 8 has to be
structurally very robust and this necessity of being
robust has been obstructing the attempt to down-size

15 and reduce the weight of the apparatus.

SUMMARY OF THE INVENTION
In view of the above described circumstances,
it is therefore the object of the present invention to
20 provide an image pickup apparatus for X-ray photography
structurally adapted to absorb external impacts and
possible resultant deformations such as deflections of
the cabinet so that the interior is protected against
damage and remains intact if the cabinet is deformed by
25 the external load.
According to the invention, the above object of

the invention is achieved by providing a



absor bi ng neans bei ng arranged between the photoelectric converter unit and
the cabinet. For the purpose of the invention, the shock absorbing ans
may be containers. 25 For the purpose of the invention, the containgﬁsnﬂé@m
contain gas in a sealed state. A two-dinepsional inmage pickup apparatus

31 J Ul 2002 - 5 according to the invention may further conprise a
circuit board for processing electric signals fromthe photoelectric
converters al so contained in the apparatus cabinet and cooling liquid is
contained in a 5 sealed state at least in the containers held in direct

contact with t K Nl rgggpﬁj I ClHotn s ~BRI EF
DESCRI PTI ON OF HE%%A{W& S iigﬁFal%Gélﬂl e aacst{:bhafarrr?kgctﬁ %ﬁ%&%ﬁ’?ﬂ%‘nm Vi ew

of a typical tapphdmnsi i nd trags t GkiHy apafains Subfs®rate ddmperand 5
are schematic cross sectional views of enbodi nents of two-di nensional inage
pi ckup appar atarsl acqiiatiow]l d@ctie conventteon.urlit FaEingBa plaradheyati c
perspective view of the enbodi nent of two-dinmensional inage pickup

appar at us of RIGPIBYOEIEITRIIRT|CONVET tRHE PREFERRED EVBOBUVENTSt20 Now, the
present invention will be described in greater detail by referri ngnto t he

acconpanyd ng dieifigfys 3thateast (RS RIS TEF SHVETHEAt $ndft DR ng

i nvention. However, the present invention js.by no neans limted to the
enbodi ments a4 4]aqrch ezgned@é%rri %%Bjeﬁyéw,r%ncﬁtj ®be nodified
appropriately%n i r y, i Jhout tais I . C f the

i nvention. %{%twgp%lr% tﬁdme)i% r%el:'zl%tf I'E%getl%eiln? %gggﬁgrrrlati c
Cross sectionalg Vi farndirst enbodi nent of the invention. In FIG 2, the
conponents sanme as or simlar to those of the apparatus 5 of FIG 1 are
denot ed respectively rdferadie rifeempmiad sy miolkhe kabtihes eobadiedent, at

| east the top plate 81 constituting the cabinet is nade of an easily
def or naBiCe matammcsiteAsta theslight heeqespy igigatsec@ion can restore the

original position after deformation.

Preferably, the magnitude of deformation of the
portion of the cabinet located opposite to the light
receiving section is greater -than that of the substrate

15 member.

According to the invention, there is also
provided an image pickup apparatus comprising a
substrate, a photoelectric converter unit having a
plurality of photoelectric converters and a cabinet

20 containing the photoelectric converter unit, a shock
absorbing means being arranged between the
photoelectric converter unit and the cabinet.

For the purpose of the invention, the shock
absorbing means may be containers.

25 For the purpose of the invention, the
containers may contain gas in a sealed state.

A two-dimensional image pickup apparatus



10 deforms only within the space between the top plate 81 and the

phot oel ectric converter unit 102 if a small inpact is applied to it so that
‘the inpact will not be transmtted to the photoel ectric converter @nijy 0@
or, a.f transmtted, the effect of the inmpact can be 15 significantly
reduced. Additionally, the base nenber 7 rigidly carrying the photoelectric
converter unit 102 thereon shows a rigidity (resistance agai nst deformation
by force) greater than that of the top plate 81 so that, 20 if a |load 201
is applied to the top plate 81, the magnitude of deformation of the base
menber 7 due t l oad, s t 1 _and hence the
i npact of the %%%gg?égﬁ&get%ﬁ%gé%%@n@%}geﬁdﬁtl‘ie%p# otec S%t e

phot oel ect i ¢ EOMXEL el £ 0% ASAL IS % el LAY QAN affpYge The top

plate 81 is preferably nade of a material” that is highly i1npact-resistant

and resilient phétod1dbt2f02coffetféls id1sMYcosdaian tie wid ginal profile
once the | oad or sone other external force that has been applied to it is

renoved. Speciépparxtupl esbihetradred | @sl irmtlican de ausethtfadmetdhdnt @p pl at e
81 include carbon- or 5 Kevlar-reinforced resin, polyamde resin and

pol yi m debresi sealedvetata, athkease i Ww antaingrs digddbricediresitn is
highly preferable in view of the X-ray transmttivity of the material.
(Second Enbodi f¥REFCovEHESIPS 2 Lert 5P e AR 13999 &t e a second
enbodi nent of the invention, which will be specifically described bel ow.
There are showWit2°Y1hoP23%t8nt nember 1, two-dimensionally arranged

phot oel ectric converters 2a, a substrate 2b typically 15 nmade of gl ass and
a noi sture-inperneable film®6, of which the noisture-inperneable film6,

t he fl uor escengriEpbeEsdr tP1dlacos st rsdayNz@ar e bonded t oget her.
Ref erence synbol 5a denotes a flexible circuit board for taking out signals

fromthei@hot oel ectri cFP0. chni/erd escheamk e ferersc sepyuiionlalSlyidenottes a
circuit board for processing signals, which circuit boards are folded and
arranged on t htypéapl stivdadtnensiorak ybragaitkicug @rnare tws-pose of

down-si zi ng. The above_conponents are typically nmade of a %I ass plate or a
25 seni conduct or mat er§¥S anth e t NAFG SRty CTOsSs

sectional views of embodiments of two-dimensional image
pickup apparatus according to the invention.

15 FIG. 3B is a schematic perspective view of the
embodiment of two-dimensional image pickup apparatus of

FIG. 3A.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Now, the present invention will be described in
greater detaill by referring to the accompanying
drawings that illustrate preferred embodiments of the
invention. However, the present invention is by no
means limited to the embodiments as illustrated and

25 described below, which may be modified appropriately in
different ways without departing from the scope of the

invention.



poorly resistant against inpact. The space between the conponents and the
31 JU 2002 8 apparatus cabinet 8 is filled with containers 9 cohi albiltid
‘air or other gases in the inside in a hernetically sealed state as shock
absor bi ng nmeans. The containers 9 are made of an X-ray transm ssive 5

el astic material to define the positions ®f~the phot oel ectric converters 2a
relative to the apparatus cabinet 8 and absorb any | oad-i nduced i npact

t hrough the conpressive deformation of the internal gas in order to protect
the substrate 2b and other fragile 10 conmponents agai nst inpact during
transportation._.Dur,i an X-r phot ogr aphi ng operation, the inmage picku
apparatus 8 is Eﬁﬂﬁ%&#ﬁﬁéﬁ%?%ﬁ%? | oad of the object to be photogrgphgd ang

can become def | ect éd qirc0t Herl 98 SAekaAA dioley8letiBRaG00iglNBES a9 15

distribute the load a prev om bei ng i ntensively borne by

part of the substdatsgdd el dafRIsthveritich .t haapier.abus tgabi net 8
itself is required to be transm ssive of X-rays and |ightwei ght 20 as

poi nt ed out ah®ahordnis Sam el lor feamiRG bt aMdsei B aheebppapbatie and
CFRP (carbon-fiber-reinforced plastic) but the |oad bearing capacity of the
appar at u$ cabig®etFI& ( tharerserveadprespss thyaliyc lyadiheg see t hi ckness of
the cabinet to 25 baffle the effort of reducing its weight) does not
particul arly Heferengre SR Snto consi derati on because the containers 9
operate as reinforcenent for J UL 2002

! ke
conponents as they aréQﬂgﬂﬁq(ﬁﬁﬁgf¥mﬂqﬁ' .Jfﬁﬁﬁ?ﬁ éo g%?b@%?% Eﬂé?nir

schematically i1l ustrates t hi . iﬁ?ﬁt he, i tion al so
conpri sing concfoarlls;l{:elrtsu ,n%%hﬁi%%lgle%%gt o_sog]c ﬁl_gﬂ %alsrr%\i irect contact
with the el eCtyOfiGfild e Ad1ANged N ARG M Giid depRid a2l ane nmade to

contain cooling Iirquid 9a therein in a hernetically sealed state in order
to cool itdem hecruaes hipny tiid heelsprideo Metwassnt Thec topnpuarepauer and
generate heat. As a result, the electronic parts are encouraged to emt

heat so that rmid wis imnstadlddiarig ramverthey tupitedi02cdif be sawdilded and t he
cabi net can be down-sized in an effective way. 15 The containers 9

cont ai ni ng CCKﬂWQEFFi%ﬁHQPR%ﬁQQ to it so that the impact will not be

transmitted to the photoelectric converter unit 102 or,
if transmitted, the effect of the impact can be
15 significantly reduced.

Additionally, the base member 7 rigidly
carrying the photoelectric converter unit 102 thereon
shows a rigidity (resistance against deformation by
force) greater than that of the top plate 81 so that,

20 if a load 201 is applied to the top plate 81, the
magnitude of deformation of the base member 7 due to
the load is smaller than that of top plate 81 and hence
the impact of the load is borne by the base member 7 to
protect the photoelectric converter unit 102 against

25 deformation and damage.

The top plate 81 is preferably made of a

material that is highly impact-resistant and resilient



sealed state are preferably held in contact wwth the electronic parts 5c
and, at the sane tine, with the apparatus cabi net 8. Those portiong]ojut@ﬁg
‘apparatus cabinet 8 that are held in contact with the rel ated 20 contaﬁh

9 is advantageously nade of a thermally highly conductive material such as
netal. Additionally, the apparatus cabinet 8 may be provided with
heat-emtting fins (not shown), whose di nensions are, of course, confined
within a permssible limt. 25 (Fourth Enbodi nent) Wiile the profile and
the size of the containers 9 operating as shock absorbi ng neans are not 3
~ ~a ~ Zooz -_1 articularly. lim , .G S .a_single ntai ner 9
arranged at t 7€ gclhgc 6cr %ragcéé\%tﬁérrg)(&?%yggkg}ng% g%&?%gﬁybggeﬁg% y cover
the I10ht TeCOld6s WhRl & Her! ReRIALICLBCHE! tnGRNHBL! BEehNbbplPeq & WIR
such an arrangenent, the possible absorption, if any, of X-ray y the
light receiviRg sivde LRV, 9 spleeAgithexdinpeeki 8R MAhtbiragsgl e84en can be
mnimzed to inprove the resolution of the transmtted X-rays. 10 The
contai ners 9 mayn Centaidd Foielthed top gebaenshl ensoliid gatbohal orn pl ace of
gas or liquid, although the transmttivity of el ectromagnetic waves havi ng
a desired wav&esrigtrh redn ficrded cmsdihul pplivakédei meeivoasdderdyinndat t he
l'ight receiving side of the 15 photoelectric converter unit. As described
above in detafesian i Abgypicdlup thsparst @€ saapeedfibexX-FayrrvE®Yr aphy

according to the .inventi,on.shows an roved, shock-absorbi ng property and
an enhanced |6§ﬁlﬁbdﬁabH9Hﬁ¥1ﬁ§%ﬂﬁr héna§68Wans%§6 %Br g furt her

down-si zed an%r%3§8?§3¥5ﬁﬁ§ﬁ§#gﬁéﬁ Astdriggult, it is now possible to

realize a porta I ' mage pi ckup apparatus. As descri bed
above, the presRondtaiNdAmeRovi des a two-di mensional inmage pickup
apparatus 25 conprising a substrate, photoelectric converters forned on the
substratte and an apparaGgs Gabknat 3BOBthAefieBlcadlyg sSuUbssétpdee and said
phot oel ectric converters, a 31 J UL 2002 - 11 plurality of

shock- absor bi sgarad @mdosiiotierds odi thigadsveaithgni nwbichdwiht obéhe gap

bet ween sai d substrate and sai d apparatus cabinet to prevent the inner wall
surface of saiStPesifdcaldy Oqsicrdbesniedsrd sibstreapEessShe¥m @ont acting each

other. Wth sych an arrangenent, .if the cabinet and the to | ate are
ef or red,  damiguS RS Qe MAEE % drpSHERAL AR BBS K| R E80%Rd t he
photoelectric converters 2a, a substrate 2b typically
15 made of glass and a moisture-impermeable film 6, of
which the moisture-impermeable film 6, the fluorescent
member 1 and the substrate 2b are bonded together.
Reference symbol 5a denotes a flexible circuit
board for taking out signals from the photoelectric
20 converters and reference symbol 5b denotes a circuit
board for processing signals, which circuit boards are
folded and arranged on the rear surface of the
substrate 2b for the purpose of down-sizing. The above
components are typically made of a glass plate or a
25 semiconductor material and hence they are fragile and
poorly resistant against impact.

The space between the components and the



apparatus can be down-sized and nmade |ightweight to make it conveniently
portable. Wien the containers or 10 the air bags are made to contain
‘cooling liquid, the circuit is encouraged to enit heat in an efficg¢E@ %ﬁ%'
31 JUL 2002 - 12 WHAT IS CLAIMED I S 1. t wo- di nensi onal inage pic b
apparatus conprising an apparatus cabinet® containing therein a substrate
menber and a photoel ectric converter unit 5 having a plurality of
phot oel ectric converters formed on the substrate nenber, at |east the
phot oel ectric converter unit being arranged on a base nenber and the

portion of the cabhinet Ioggteq_%pg%§kggl%% ag%hlkggka&ggggvbng section is
1(?[.)2).81"& uVS\,O C ine . h

def or mabl e. -dimensi onal” image pi cKup apparatus according to

claim 1, whereidgh {160 19" ¥ Jh@rCaRisRel ihocakednapRasiheato the 1ight
receiving section can restore the original position after deformation. 15

3. A two- di mensdaRaliddmee l=akdd saRRer akUshaekOkBsBEbE8gChakiks]l, Wherein
t he magni tude of deformation of the portion of the cabinet | ocated opposite
to the light regeicom@GisRHs ON are giadat ef than-28yt katnemisbeveubstrate
menber. 4. A two-di mensional image pickup apparatus according to claim1,
wher ei n & shock sslisior matpmednso defingngbe beswsaénnshefplbeoel ectric
converter unit 25 and the cabinet. 5. A two-di nensional image pickup
appar at us photoelectric converters 2a relative to the apparatus
cabinet 8 and absorb any load-induced impact through
the compressive deformation of the internal gas in
order to protect the substrate 2b and other fragile
10 components against impact during transportation.
During an X-ray photographing operation, the
image pickup apparatus 8 is subjected to the load of
the object to be photographed and can become deflected
or otherwise deformed. However, the containers 9
15 distribute the load and prevent the load from being
intensively borne by part of the substrate 2b to get
damaged.
Since the apparatus cabinet 8 itself is
required to be transmissive of X-rays and lightweight
20 as pointed out above, it is typically formed by
combining a metal plate and CFRP
(carbon-fiber-reinforced plastic) but the load bearing
capacity of the apparatus cabinet 8 (that may be
improved by increasing the thickness of the cabinet to
25 baffle the effort of reducing its weight) does not

particularly have to be taken into consideration

because the containers 9 operate as reinforcement for



31 J UL 2002 - 13 according to claim4, wherein the shock absorbi ng neans
conprises containers. 6. A two-dinensional inmage pickup apparatus %
according to claim5, wherein the containers are air bags. 7. A 1 JuL 2002
t wo- di nensi onal i nage pickup apparatus ac§ording to claim1, further
conprising a circuit 10 board for proceSsrng electric signals fromthe
phot oel ectric converters also contained in the inmage pickup apparat us,
cooling liquid being contained in a sealed state at |least in the containers
held in direct contact with the electronic parts arranged on the 15

electric circuif substrate. 8. A two-dinensional ,j.mge pickup appar.atus
according to c?%?ﬁ?i?l%eﬁé nmthe p%?réj Dhor° the tcha | et Iel(}cag telé‘pacaiL osite
to the light receiuidg. section 20 is made of resin. 9. A two-dimensional

i mage pickup apparatus according to claim1, wherein the resin contains
car bon-fi ber - r epid £ CORlo b @Bhdnt 25 10. A two-di nensional inmage pickup
apparatus according to claim1l, wherein the photoelectric 31 JU 2002 -
14 converter unit incdiee 4 ddhemaesiceilbadyi ustiratés w-tdiimensi onal i nage
pi ckup apparatus conprising a substrate, a photoelectric converter unit 5
havi ng a Pl ur s¢mkgdbfephorbethret invenbinveralaes domuding detadnsmsat e and
a cabi net containing the photoelectric converter unit, a shock absorbing

nmeans bei ng arf arffed"BEeReth 195 Hhtheg fatd drshiv@tecantiactand the

cabi net. the electronic parts 5c arranged on the circuit board

5b are made to contain cooling liquid 9a therein in a
hermetically sealed state in order to cool them because

10 many of the electronic parts 5c consume power and
generate heat. As a result, the electronic parts are
encouraged to emit heat so that malfunctions of the
circuit due to heat can be avoided and the cabinet can
be down-sized in an effective way.

15 The containers 9 containing cooling liquid in a
sealed state are preferably held in contact with the
electronic parts 5c¢c and, at the same time, with the
apparatus cabinet 8. Those portions of the apparatus
cabinet 8 that are held in contact with the related

20 containers 9 is advantageously made of a thermally
highly conductive material such as metal.

Additionally, the apparatus cabinet 8 may be provided
with heat-emitting fins (not shown), whose dimensions
are, of course, confined within a permissible limit.

25 (Fourth Embodiment)

While the profile and the size of the

containers 9 operating as shock absorbing means are not



10 12. A two-di nensi onal inmage pickup apparatus according to claim 11,
wherein the shock absorbing neans conprises containers. 15 13. A 31 JUL 2007
't wo- di nensi onal i mage pi ckup apparatus according to claim 12, wherein the
containers contain gas in a sealed state. 14. A two-di nensional inmage

pi ckup apparatus 20 according to clai m120 wherein the containers are air
bags. 15. A two-di nensional image pickup apparatus according to claim 11,
further conprising a circuit 25 board contained in the cabinet for
processing electric signals relating to the photoelectric converters and a

cooling neans held in caontact wt el ectroni c part 31 . JUL 20Q2 - 15
of tlhe.gci r Cui tpaﬁﬁis‘%”ﬁeﬁrgt.y %ml%et‘ﬂoﬁ%neﬁs X &'FI Fn%é@ggﬁpﬁﬁﬁtﬁﬁﬂﬁfra us
according to cl ai mqle%qua:oége{eel nsj:t(ﬂe f% o?e%-i%gzﬁg?%gggFLR?e%Ocont ai ners

cont ai ni ng cooall]rr?g erei .
o o] 2] oAl CAT Ao AT A EAT Cal Gl el e CAPLS) ESPEATLRPCSPELRSR) €8 cal ca)
ca] ca] ca] ca] cajrglrfAldAdzals i@ tet M1t 10%.

5 With such an arrangement, the possible
absorption, if any, of X-rays by the light receiving
side container 9 along the direction of transmission
can be minimized to improve the resolution of the
transmitted X-rays.

10 The containers 9 may contain a gelled or
deformable solid material in place of gas or liquid,
although the transmittivity of electromagnetic waves
having a desired wavelength has to be carefully taken
into consideration at the light receiving side of the

15 photoelectric converter unit.

As described above in detail, an image pickup
apparatus adapted to X-ray photography according to the
invention shows an improved shock-absorbing property
and an enhanced load bearability to allow the apparatus

20 to be further down-sized and become lightweight.

As a result, it is now possible to realize a
portable two-dimensional image pickup apparatus.

As described above, the present invention
provides a two-dimensional image pickup apparatus

25 comprising a substrate, photoelectric converters formed
on the substrate and an apparatus cabinet containing

said substrate and said photoelectric converters, a
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5 having a plurality of photoelectric converters formed
on the substrate member, at least the photoelectric
converter unit being arranged on a base member and the
portion of the cabinet located opposite to its light
receiving section is deformable.
10
2. A two-dimensional image pickup apparatus
according to claim 1, wherein the portion of the
cabinet located opposite to the light receiving section
can restore the original position after deformation.
15
3. A two-dimensional image pickup apparatus
according to claim 1, wherein the magnitude of
deformation of the portion of the cabinet located
opposite to the light receiving section is greater than

20 that of the substrate member.

4. A two-dimensional image pickup apparatus
according to claim 1, wherein a shock absorbing means
is arranged between the photoelectric converter unit

25 and the cabinet.

5. A two-dimensional image pickup apparatus
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7. A two-dimensional image pickup apparatus
according to claim 1, further comprising a circuit
10 board for processing electric signals from the
photoelectric converters also contained in the image
pickup apparatus, cooling liquid being contained in a
sealed state at least in the containers held in direct
contact with the electronic parts arranged on the

15 electric circuit substrate.

8. A two-dimensional image pickup apparatus
according to claim 1, wherein the portion of the
cabinet located opposite to the light receiving section

20 is made of resin.

9. A two-dimensional image pickup apparatus
according to claim 1, wherein the resin contains
carbon-fiber-reinforced resin.

25
10. A two-dimensional image pickup apparatus

according to claim 1, wherein the photoelectric
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5 having a plurality of photoelectric converters formed
on the substrate and a cabinet containing the
photoelectric converter unit, a shock absorbing means
being arranged between the photoelectric converter unit
and the cabinet.

10
12. A two-dimensional image pickup apparatus

according to claim 11, wherein the shock absorbing

means comprises containers.

15 13. A two-dimensional image pickup apparatus
according to claim 12, wherein the containers contain

gas in a sealed state.

14. A two-dimensional image pickup apparatus
20 according to claim 12, wherein the containers are air

bags.

15. A two-dimensional image pickup apparatus
according to claim 11, further comprising a circuit
25 board contained in the cabinet for processing electric
signals relating to the photoelectric converters and a

cooling means held in contact with the electronic parts
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16. A two-dimensional image pickup apparatus
according to claim 15, wherein the cooling means

5 comprises containers containing cooling liquid therein.



