
1                   EP 0 415 541 B1                    2 Description
An object of the present Invention is to provide a large-surfaced
two-dimensional radiation image de- The present Invention relates to a
semiconductor-  tector by overcoming the above described difficulties based
radiation image detector and its manufacturing  involved in
two-dimensionally enlarging the conven- method, the detector detecting a
radiation Image   5   tional radiation image detector consisting of many v
such as that of X-rays with the image divided into pix-
pixel-corresponding unit radiation sensors. els
Anotherobject of the present invention is to make A conventional example of
such radiation image  such a two-dimensional radiation image detector ca-
detectors consists, as is shown In Figure 5, essential-  pable of making
use of all the electric carriers created ly of a slender
radiation-detective semiconductor  io  by the Incident photons including
those falling on the base 21 having its radiation image receiving frontsur-
portions corresponding to the clearances left among face provided with one
or a few arrays of pixel-corre-  the signal takeout electrodes. sponding
signal takeout electrodes 23 and its back    Afurther object of the present
Invention is to pro- surface plated with a common bias electrode 22. In
vide a method of manufacturing such a two-dimen- this manner, arrayed
pixel-corresponding unit radla-  15  slonal radiation Image detector. tion
sensors are formed, each between the common       U.S. Patent Specification
US-A-4 870 653 Is con- bias electrode 22 and each of the
pixel-corresponding  cerned with an infra-red Imaging system using an ar-
signal takeout electrodes 23. The semiconductor    ray of detections formed
as diffusion wells in a Mer- base 21 on which are thus formed many
pixel-corre-  cury-Cadmium-Telluride layer. Each detector Is con- sponding
unit radiation sensors is mounted on a ter-  2o  nected by a metallurgical
conductorto one of an array minal board 25 with the signal takeout
electrodes 23  of bumps of Indium. Those bumps are in contact with wired by
their respective lead wires 24 to terminals 26  a similar array of bumps on
an integrated cell sub- printed on the marginal portions of the terminal
board  strate which are themselves formed on metallurgical 25. The thus
constituted one-dimensionally pro-    interconnections on thesubstrate.
longed radiation Image detector is made to scan an   25  The radiation
Image detector in accordance with imaginary plane on which lies an
invisible two-dimen-  the present invention Is defined in claim I and a
moth- sional radiation Image to be detected.             od of
manufacturing such a radiation image detector As is easily understood, such
a one-dimensional  is defined in claim 4. detector can not instantly detect
a two-dimensional    An example of the two-dimensional radiation im- image
and takes a fairly long time for complete detec-  30  age detector
according to the present invention con- tion of one image because of the
scanning operation  sists essentially of a radiation sensitive semiconduo-
of the detector. Further, a detector moving mecha-  tor plate having its
one surface provided with a com- nism is Inevitable. These disadvantages
can easily be  mon bias electrode and its other surface provided eliminated
or reduced, In principle, by making the de-  with a plurality of
pixel-corresponding signal takeout tector enlarged two-dimensionally so
that it may en-  35  electrodes having thereon their respective bumps for
tirely or partially cover the area of a radiation image  leading out
electric signals from the signal takeout to be detected, though in the case
of a partially cov-  electrodes. Further, the signal takeout electrodes,
ering detector an image detection operation is neces-  with the bumps
excluded, and the clearances left sarily repeated a few times with the
detector dis-  among the signal takeout electrodes, are coated with placed
to complete the detection of one radiation im-  4o  a passivation film.
With the radiation image detector age.
having its main part thus constituted, the bumps pro- In practice, however,
two-dimensional enlarge-  vided on the signal takeout electrodes are, by
means ment of the detector is accompanied, as a matter of  of a flip-chip
joining technique, soldered to corre- course, by a tremendous Increase in
the number of  sponding pads which are arranged on a separately signal
takeout electrodes 23, and therefore, of lead   45  prepared base plate.
The pads are electrically led to- wires 24 running crosswise over the
signal takeout  ward the edges of the base plate by their respective
electrodes 23, often causing the lead wires 24 to be  lead circuits printed
on the same base plate. Electric short-circuited. Further, the conventional
detector of  image signals outputted from the signal takeout elec- this
type has a disadvantage that the radiation pho-  trodes are thus led out to
an external electronic circuit tons falling on the clearances left among
the signal  5o  system through the pads and the accompanying print- takeout
electrodes 23 cannot be efficiently converted  ed lead circuits. to
electrical signals, because most of the electric car-  According to another
example of the detector riers Q created by such photons are, as is
schemati-  based on the present invention, the radiation image cally
illustrated in Figure 6, substantially out of carrier  detector has its
main part detachably connected to acceleration fields developed between the
common   55  the base plate. bias electrode 22 and the signal takeout
electrodes   Any of the radiation image detectors according to 23, and so
vanish without contributing to Image sig-  the present Invention is used
with the common bias 



nals.                                              electrode side directed
to incident radiation. 2    3                   EP 0 415 541 B1
4 The method of manufacturing the above radiation  with the corresponding
pads 6, as Is shown in Figure image detectors, which method also belongs to
the  2 which illustrates the cooperating state between the present
invention, comprises a technique of photo-  radiation image detector main
and the base plate 5. processing.                                        In
the figure, reference numerals 7 and 8 respectively According to the
present Invention the radiation   5   indicate the passivation film and the
gold layers de- j   image detector Is advantageously free from a large
posited on the surfaces of the signal takeout electro- number of lead wires
running over the signal takeout  des 3. electrodes. In addition, since a
radiation image is re-  In the above embodimentthe radiation image de-
ceived on the common bias electrode side, all of the  tector has the bumps
4 made to detachably come into electric carriers created within a shallow
depth of the   lo  contact with the pads 6, but the present invention can
semiconductor plate are taken out as image signals  be embodied also with
the base plate fixedly com- (refer to Figure 4).
bined with the radiation image detector into one body An embodiment of the
present invention will now  by soldering the bumps 4 to the pads 6. In this
case, be described by way of example with reference to the  the bumps 4
themselves are preferably made of sold- accompanying drawings, in which:
15  er. Figure 1 shows an exploded one-point perspeo-      In addition to
the above constructional features tive view illustrating the correspondence
of a ra-  of the radiation image detectors according to the diatlon image
detector main part to a base plate  present invention, any of them is
expected to be ap- according to the present invention;             plied
with the common bias electrode side directed to Figure 2 shows a partial
side view illustrating the   20  the incident radiation which gives a
radiation Image to state of cooperation between the radiation Image  be
detected. detector main part and the base plate, both        According to
the present invention, therefore, the shown In Figure 1;
radiation Image detector not only is free from compli- Figure 3 illustrates
stepwise a process of manu-  catedly Intertwined lead wires which, wired
over the facturing the radiation image detector main part  25  signal
takeout electrodes, may cause short-circuit shown in Figures 1 and 2;
troubles, but also has an advantage that all of the Figure 4 illustrates
the electric carriers created in  dense electric carriers Q generated in a
shallow a radiation Image detector according to the pres-  depth just below
the common bias plate 2 are sub- ent invention;
stantially fully converted to electric signals, because Figure 5 shows a
perspective view of a one-di-  30  the electric fields developed between
the common mensionally prolonged conventional radiation im-  bias electrode
2 and the signal takeout electrodes 3, age detector, and
as is easily supposed from Figure 4, show a continu- Figure 6 Illustrates
the elecric carriers created in  ous distribution along the surface of the
common bias the conventional radiation image detector shown  electrode 2.
in Figure 5.                               35      In the following, a
method of manufacturing such Referring to Figure 1, a radiation Image
detector  radiation Image detectors as mentioned above is de- as an
embodiment of the present invention consists  scribed with reference to
Figure 3. The method also essentially of a radiation sensitive
semiconductor  belongs to the present invention. In Figure 3 is illu- plate
I having its uppersurface plated with a common  strated a series of steps A
to J contained in a process bias electrode 2 and its lower surface plated
with a   4o  of forming the radiation Image detector main. plurality of
pixel-corresponding signal takeout eleco-  In the first place, a
photoresist emulsion is ap- trodes 3 having at their centres their
respective  plied to the upper surface of a GaAs, CdTe or the like bumps 4.
Though the lower surface is further coated  compound semiconductor plate 1
having its lower with a passivation film 7 with the bumps 4 excluded
surface plated with a common bias electrode 2 of and the bumps 4 are fixed
to the electrodes 3 with a   45  gold, platinum, nickel or aluminium, and
then the gold layer 8 Interposed, not all of these are shown in  emulsion
is photo-processed so as to leave a photo- Figure 1. Their details are best
shown in Figure 2 to  resist film 11 there except for portions where signal
be mentioned later. The radiation Image detector is  takeout electrodes are
to be deposited (step A). made up of many radiation sensors, each
comprising     With the remaining photoresist film 11 used as a the common
bias electrode 2 and a respective pixe-  5o   masking film, nickel is
deposited on the semiconduc- corresponding signal takeout electrode 3, with
the  tor plate I by means of non-electrolytic plating to form semiconductor
plate I Interposed therebetween. With  signal takeout electrodes 3 (step
B). The non-electro- 



the thus constituted radiation image detector made to  lytic nickel plating
method can of course be replaced cooperate with a separately prepared base
plate 5  by a nickel evaporating method. having on Its surface a plurality
of pads fixedly ar-  5s  After the signal takeout electrodes, 3 are thus
ranged corresponding to the signal takeout electro-  formed, the remaining
photoresist film I1 Is removed des 3 of the radiation image detector, all
the bumps 4  by dissolving it with a suitable solvent (step C). of the
signal takeout electrodes 3 come Into contact   Next, a photoresist
emulsion is again applied cov- 3    5                   EP 0 415 541 81
8 ering the signal takeout electrodes 3 and the clear-  layer may be formed
as a multi-layer made by com- ances left among them, and then
photo-processed so  bining silver, copper or aluminium with nickel, chro-
as to leave photoresistfilms Ila on the signal takeout  mium or aluminium.
electrodes 3 and their respective central portions     The radiation image
detector main part thus con- (step D), where signal lead-out bumps are to
be finally   5   stituted is then combined with a separately prepared fixed
by means of electroplating.                  base plate 5 (as shown in
Figure 2) on which are pro- With bump fixing portions thus preserved, a
pro-  vided a two-dimensional array of pads 6 correspond- tective
passivation film 7 of silicon oxide or silicon  ing to the signal lead-out
bumps 4. In combining both, nitride is deposited thereon by evaporation or
by an  the bumps 4 of the detector main are solder-joined to electron
cyclotron resonance plasma CVD method,  to  the corresponding pads 6 of the
base plate 5 by covering the semiconductor plate 1, signal takeout  means
of a flip-chip joining technique. electrodes 3 and their respective
photoresist films    As is mentioned previously, an embodiment of Ila (step
E).                                      the present invention has the
detector main part de- Then, the photoresistfilms 1a are dissolved with
tachably combinable with the base plate, without a solvent, and the
photoresist films 11 a removed to  15  solder-joining the bumps 4 to the
pads 6. In this case, lift off parts of passivation film 7 deposited
thereon.  however, it Is desirable to constitute the bumps 4 with Thus the
passivation film 7 is left only on the areas  any other suitable metal that
Is not as soft as a solder except for the central portions of the signal
takeout  metal, but wear-resistant and somewhat elastic. electrodes 3 (step
F). These central portions are just the above mentioned bump fixing
portions.     20 With only the bump fixing portions thus made ex-  Claims
posed on the signal takeout electrodes 3, a photore- sist film 11 b is laid
only on the remaining passivation  1. A radiation Image detector for
detecting a radia- films 7 by means of a photo-processing method with
tion image with the image divided into pixels, their marginal portions
excluded, and then as thin a   25  comprising: continuous gold layer 8a as
possible is deposited           a radiation-sensitive semiconductor plate
thereon by means of evaporation on all the surface of  (1); the photoresist
film 11 b and the so far exposed (cen-      a common bias electrode (2)
deposited on tral) portions of the signal takeout electrodes 3 (step  one
surface of the semiconductor plate; G).
30            a plurality of pixel-corresponding signal With the gold layer
8a thus laid, further a photo-  takeout electrodes (3) deposited on the
other sur- resist film IIc is formed thereon except for the bump  face of
the semiconductor plate; fixing portions now made recessed due to the sur-
a plurality of bumps (4) each of which is rounding passivation film 7. Then
soldering metal is  fixed on a respective one of the signal takeout
accumulated on the recessed portions by means of  35   electrodes;
electroplating with the gold layer Ba used as an eleo-      a passivation
film (7) covering each signal trode to form there pre-bump solder
protrusions 4a     takeout electrode where not in contact with its (step
H).                                              bump, and covering the
clearances between the After the solder protrusions 4a are formed, the
signal takeout electrodes; and photoresist film 11c, the gold layer 8a and
the photo-  40  a base plate (5) on which are provided a resist film ilb
are successively removed by means of   plurality of contact pads (6)
corresponding to and dissolving the photo resistfilms and lifting off the
gold  in contact with the bumps. layer (step 1). Since the gold layer &a is
very thin as mentioned above, it can be lifted off relatively easily  2. A
radiation image detector according to claim 1, either by dissolving the
photo resist films with a su-  45  characterized in that the bumps (4) are
made of personic wave applied or by partially tearing the gold  a solder
metal. layer 8a mechanically with a photoresist dissolving 



solvent sprayed.                                   3. Aradiation image
detector according to claim I or Finally, after the solder protrusions 4a
have been  2, characterized in that the signal takeout electro- thus
exposed, temperature Is raised to the melting   so  des (3) are of nickel.
point of the solder, and the solder protrusions melt to form solder beads
as the signal lead-out bumps 4   4. A method of manufacturing a radiation
image de- (step J).                                              tectorfor
detecting a radiation image with the im- The gold layer 8a employed in the
above process    age divided Into pixels, the method comprising: can be
replaced with any other metal layer, if It is of  65  plating a
semiconductor plate (1) on its a metal resistant to electrolytic solution
used in the  one surface with a common bias electrode (2); electroplating
of solder. For the purpose silver, cop-      plating said semiconductor
plate (1) on its per or aluminium also Is usable. In addition, the metal
other surface with a plurality of pixel-correspond- 4    5
EP 0 415 541 B1                 6 ering the signal takeout electrodes 3 and
the cdear-  layer may be formed as a multi-layer made by con- ances left
among them, and then photo-processed so  bining silver, copper or aluminium
with nickel, chro- as toleave photoresistfilms Ila on thesignal takeout
mium or aluminium. electrodes 3 and their respective central portions
The radiation image detector main part thus con- (step D), where signal
lead-out bumps are to be finally   s   stituted is then combined with a
separately prepared fixed by means of electroplating.                  base
plate 5 (as shown in Figure 2) on which are pro- With bump fixing portions
thus preserved, a pro-  vided a two-dimensional array of pads 6 correspond-
tective passivation film 7 of silicon oxide or silicon  Ing to the signal
lead-out bumps 4. In combining both, nitride is deposited thereon by
evaporation or by an  the bumps 4 of the detector main are solder-joined to
electron cyclotron resonance plasma CVD method,  io  the corresponding pads
6 of the base plate 5 by covering the semiconductor plate 1, signal takeout
means of a flip-chip joining technique. electrodes 3 and their respective
photoresist films    As is mentioned previously, an embodiment of 11a (step
E).                                      the present Invention has the
detector main part de- Then, the photoresistfilms1 a are dissolved with
tachably combinable with the base plate, without a solvent, and the
photoresist films 1I a removed to  15  solder-joining the bumps 4 to the
pads 6. In this case, lift off parts of passivation film 7 deposited
thereon.  however, It is desirable to constitute the bumps 4 with Thus the
passivation film 7 is left only on the areas  any other suitable metal that
is not as soft as a solder except for the central portions of the signal
takeout  metal, but wear-resistant and somewhat elastic. electrodes 3 (step
F). These central portions are just the above mentioned bump fixing
portions.     20 With only the bump fixing portions thus made ex-  Claims
posed on the signal takeout electrodes 3, a photore- sist film 11 b is laid
only on the remaining passivation  1. A radiation image detector for
detecting a radia- films 7 by means of a photo-processing method with
tion image with the image divided into pixels, their marginal portions
excluded, and then as thin a   25  comprising: continuous gold layer 8a as
possible is deposited           a radiation-sensitive semiconductor plate
thereon by means of evaporation on all the surface of  (1); the photoresist
film 11b and the so far exposed (cen-       a common bias electrode (2)
deposited on tral) portions of the signal takeout electrodes 3 (step  one
surface of the semiconductor plate; G).
30            a plurality of pixel-corresponding signal With the gold layer
Ba thus laid, further a photo-  takeout electrodes (3) deposited on the
othersur- resist film Ibc is formed thereon except forthe bump   face of
the semiconductor plate; fixing portions now made recessed due to the sur-
a plurality of bumps (4) each of which Is rounding passivation film 7. Then
soldering metal Is  fixed on a respective one of the signal takeout
accumulated on the recessed portions by means of  35   electrodes;
electroplating with the gold layer 8a used as an elec-      a passivation
film (7) covering each signal trode to form there pre-bump solder
protrusions 4a     takeout electrode where not in contact with Its (step
H).                                              bump, and covering the
clearances between the After the solder protrusions 4a are formed, the
signal takeout electrodes; and photoresist film 11c, the gold layer Ba and
the photo-  40  a base plate (5) on which are provided a resist film bib
are successively removed by means of   plurality of contact pads (6)
corresponding to and dissolving the photo resistfilms and lifting off the
gold  in contact with the bumps. 



layer (step 1). Since the gold layer 8a Is very thin as mentioned above, it
can be lifted off relatively easily  2. A radiation image detector
according to claim 1, either by dissolving the photo resist films with a
su-  45  characterized In that the bumps (4) are made of personic wave
applied or by partially tearing the gold  a solder metal. layer 8a
mechanically with a photoresist dissolving solvent sprayed.
3. Aradlation image detector according to claim 1 or Finally, after the
solder protrusions 4a have been  2, characterized in that the signal
takeoutelectro- thus exposed, temperature is raised to the melting   5o
des (3) are of nickel. point of the solder, and the solder protrusions melt
to form solder beads as the signal lead-out bumps 4   4. A method
ofmanufacturing a radiation Image de- (step J).
tector for detecting a radiation image with the im- The gold layer 8a
employed in the above process    age divided Into pixels, the method
comprising: can be replaced with any other metal layer, if it is of  as
plating a semiconductor plate (1) on its a metal resistant to electrolytic
solution used in the  one surface with a common bias electrode (2);
electroplating of solder. For the purpose silver, cop-      plating said
semiconductor plate (1) on its per or aluminium also is usable. In
addition, the metal  othersurface with a plurality of pixel-correspond- 4
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EP0415541 B1                    8 ing signal takeout electrodes (3);
means of electroplating with the metal layer used depositing a passivation
film (7) covering    as an electrode; the signal takeout electrodes except
for a portion       an eighth step of removing the fourth and of each, and
covering clearances left among the    the third photoresistfilms (11 c,
11b) togetherwith signal takeout electrodes;                 5       parts
of the metal layer deposited on the third providing metal protrusions
(4a,4) on the     photoresist film; uncovered portions of the signal
takeout electro-        a ninth step of melting the solder protru- des, and
sions so as to form solder beads (4); and placing the protrusions (4) in
contact with        a tenth step of soldering, by means of a
correspondingly-arranged contact pads (6) on a   1o  flip-chip joining
technique, the solder beads to base plate (5).
the contact pads on the base plate. 5. A method according to claim 4
wherein the metal  8. Amethod defined in clalm 7, characterized in that
protrusions (4, 4a) are attached to their respec-  the metal layer (Sa) is
of gold. tive contact pads (6).                     15 9. A method defined
in claim 7, characterized in that 6. A method according to claim 5 in which
the pro-    the metal layer (Ba) is a multi-layer consisting of trusions
(4) are made of solder which serves for   gold and nickel. attachment of
the protrusions to the contact pads (6).
20  10. Amethod defined In any of claims 5 to9, charao- terized in that the
signal takeout electrodes (3) 7. A method as claimed In claim 6 in which
the plat-   are of nickel. ing of said semiconductor plate (1) with signal
takeout electrodes (3) includes laying, in ad- vance, a first
photoresistfilm (11) so as to define   25   Patentanspriche positions to be
plated with the signal takeout elec- trodes, the first photoresist film
being removed  1. Strahlungsbilddetektor zum Erfassen elnes in after the
positions are plated with the signal take-  Bildelemente unterteilten
Strahlungsbildes, um- out electrodes;
fassend: and the method includes the following fur-  3o     eine
strahlungsempfindliche Halblelter- ther steps;
platte (1); a first step of laying second photoresist          eine
gemeinsame Vorspannungselektro- films (11a) on respective central portions
of the  de (2), mit der eine Seite der Halbleiterplatte be- signal takeout
electrodes by employing a photo-    schichtet ist; masking technique;
35            aine Vielzahl von Bildelementen entspre- a second step of
depositing the passiva-      chenden Slgnalentnahme- bzw. Signalabgabe- 



tion film (7) to cover the signal takeout electro-  elektroden (3), die auf
der anderen Selte der des, the second photoresist films and the clear-
Halbleiterplatte angebracht sind; ances left among the signal takeout
electrodes;          eine Vieizahl von Kontaktwarzen (4), de- a third step
of removing the second photo-  4o  ren jede auf einer zugeh8rigen
Signalabgabe- resist films together with parts of said passive-  elektrode
befestigt lot; tion film deposited on the second photoresist
elnen Passivierungsfilm (7), der jede Si- films;
gnalabgabeelektrode dort abdeckt, wo sle nicht a fourth step of laying, by
employing pho-   in Kontakt mit ihrer Warze steht, und der die Zwi-
tomasking technique, a third photoresist film   45  schenriume zwlschen den
Signalabgabeelektro- (11 b) on parts of the passivation film remaining  den
abdeckt, und after the third step;                                    eine
Basisplatte (5), auf der eine Vielzahl a fifth step of depositing a metal
layer (8a)  von Anschlulflachen (6) korrespondlerend zu on all the surface
formed by the fourth step, the  den Kontaktwarzen und mit diesen in Kontakt
metal layer having recessed portions corre-  so    stshend angeordnet sind.
sponding to the respective central portions of the signal takeout
electrodes;                      2. Strahlungsbilddetektor nach Anspruch 1,
da- a sixth step of laying, by employing a pho-  durch gekennzelchnet, dall
die Kontaktwarzen tomasking technique, a fourth photoresist film     (4)
aus L~tmetall bestshen. (11c) on the metal layer except for the recessed
56 portions;                                       3.
Strahlungsbilddetektor nach Anspruch 1 odor 2, aseventh step of providing
the solder met-   dadurch gekennzeichnet, daa die Signalabgabe- al
protrusions (4a) at the recessed portions by    elektroden (3) aus Nikkel
bestehen. 5 1111111    111 11 11ill11 JIIl    9                   EP0415
54B1                    10 4. Verfahren zum Herstellen eines
Strahlungsbild-     Photoresistfflms (11b) auf die nach dem dritten
detektors zum Erfassen sines Strahlungsbildes,     Schritt verbleibenden
Teile des Passivlerungs- wobel das Bild in Bildelemente aufgetellt ist, um-
films; fassend die Verfahrensschritte:                         einen
fOnften Schritt des Niederschlagens Beschichten einer Halbleiterplatte (1)
auf   5  elner Metallschicht (8a) auf der gesamten durch ihrer eonen Selts
mit einer gemtensamen Vor-      den vierten Schritt gebildeten Flache,
wobei die spannungselektrode (2);                            Metallschicht
vertiefte Teile aufweist, die dem je- Beschichten dergenannten
Halbleiterplat-     weiligen zentralen Bereich der Slgnalabgabe- te (1) auf
lhrer anderen Seite mit elner Vielzahl  elektroden entsprechen; von
Bildelementen enteprechenden Signalabga-  lo        elnen sechsten Schritt
des Aufbringens beelektroden (3);                                 mittels
einer Photomaskentechnik sines vierten Aufbrlngen eines PassMerungsfilms
(7),       Photoresistfilms (11c) auf die Metallschicht mit der die
Signalabgabeelektroden mit Ausnahme       Ausnahme der vertieften Teils;
eonen siebenten sines Abschnitts jeder Elektrode sowle die Zwi-    Schritt
des Ausbildens der Ltmetallvorsprflnge schenraume zwischen den
Signalabgabeelektro-  15  (4a) in den vertieften Abschnitten durch elektri-
den abdeckt;                                      sches Beschichten, wobei
die Metallschicht als Anbrlngen von Metalivorsprfingen (4a, 4)
Elektrode dient; auf den unabgedeckten Abschnltten der Signal-
elnen achten Schritt des Entfernens des abgabeelektroden; und
vierten und dritten Photoresiatfilms (11c, 11 b) zu- In-Berfhrung-Bringen
der Vorsprfinge (4)  20  sammen  mit Teilen der auf den dritten mit
entsprechend angeordneten Anschlulfla-         Photoresistfllm
aufgebrachten Metallschicht; chen (6) auf elner Basisplatte (5).
elnen neunten Schritt des Schmelzens der LUtmetallvorsprfnge, um
Lotmetallperlen (4) 5. Verfahren nach Anspruch 4, wobel die Metalivor-
auszubl1den; und spr~nge (4, 4a) an ihren entsprechenden An-  25
einen zehnten Schritt des Verl6tens schlulfllchen (6) befestigt werden.
der Lotmetallperlen mit den AnschluBfllchen auf der Basisplatte mittels
sines Flip-Chip- 6. Verfahren nach Anspruch 5, be! dem die Vor-
Befestigungsverfahrens. sprange (4) aus L8tmetall bestshen, das zum Be-
festigen der Voreprfnge an den Anschlullflachen   30  8. Verfahren nach
Anspruch 7, dadurch gekenn- 



(6) dient.                                        zeichnet, daB die
Metallschicht (8a) aus Gold be- steht. 7. Verfahren nach Anspruch 6, bei
dem das Be- schichten der genannten Halblelterplatte (1) mit  9. Verfahren
nach Anspruch 7, dadurch gekenn- Signalabgabeelektroden (3) das vorherige
Auf-  35  zeichnet, dail die Metallschicht (8a) sine Mehrla- bringen sines
ersten Photoresistfilms (11) urn-    genschicht aus Gold und Nickel lbt
fast, um die mit den Signalabgabeelektroden zu beschichtenden Stellen zu
definleren, wobel der  10. Verfahren nach jedem derAnsprOche 5 bis 9, da-
erste Photoresistfilm entferntwWrd, nachdem die    durch gekennzeichnet,
daB die Slgnalabgabe- Positionen mit den Slgnalabgabeelsktroden be-  40
elektroden (3) aus Nickel bestehen. - schichtet worden sind; und das
Verfahren folgende weitere Schritte umfalt:
Revendlcatlons eonen ersten Schritt desAufbringens sines zweiten
Photoresistfilms (11a) aufdenjeweiligen   45  1. Un d6tecteur d'image
provenant de radiations zontralen Bereich der Slgnalabgabeelektroden
pour la detection d'une Image divisee en pixels, durch Anwendung elner
Photomaskentechnik,          comprenant: einen zwelten Schritt des
Aufbringens des          uns plaque semi-conductrice sensible aux
Passivierungsfilms (7) zum Abdecken der Signal-   radiations (1);
abgabeelektroden, der zweiten Photoresistfilme   5o     une 6lectrode
commune de polarisation und der Zwlschenraume zwischen den Signalab-
(2) deposee sur une surface de la plaque semi- gabeelektroden;
conductrice; einen dritten Schritt des Entfernens der           une
pluralite del1ectrodes de sortie de si- zweiten Photoresistfilme zusammen
mit Teilen       gnaux (3) correspondant aux pixels, et depos6es des
genannten Passivlerungsfilms, der auf die   w  sur lautre  surface  de  la
plaque semi- zweiten Photoresistfilme aufgebrachtworden ist;
conductrice; eanen vierten SchrItt des Aufbringens mit-        une
pluralit6 de suripaisseurs (4) dont tels der Photomaskentechnik sines
dritten          chacune est flx6e sur une 6lectrode respective 6 C
1111111111111111    11                  EP0415541 B1                    12
de sortie de signaux;                              lee emplacements ont 6te
recouverts avec los une couche de passivation (7) couvrant
4loctrodes de sortie de signaux; chaque 6lectrode de sortie do signaux 1a
oO elle         ot le proced6 comprend les autres etapes n'est pas en
contactavec sa surspaisseuretcou-     suivantes: vrant lea sspacos situis
entre les electrodes do   5     uns premiere 6taps do dlp6t d'une secon-
sortie do signaux; et                              de couche de r6sine
photosensible (Ila) sur la une plaque de base (5) sur laquelle est
partie centrals respective des electrodes de sor- prevue une pluralits de
plots de contact (6)       tie de signaux en utillsant une technique de
pho- correspondant aux surepalsseurs et en contact      tomasquage; avec
cellos-cl.                            10            une seconds etape de
depot de la couche de passivation (7) pour couvrir les electrodes de 2. Un
d6tecteur d'image radiative solon la revendi-   sortie de signaux, la
secondo couche de resine cation 1, caractsrisd on ce quo les sur6paisseurs
photosensible et les espaces restant entre los (4) sont rsalis6ees en m6tal
a brasor.             Aloctrodes de sortie de signaux; 15           une
troisieme etaps d'enlevement de la 3. Un detecteur d'Omaga radiative solon
la revendi-   seconds couche do resine photosensible avec cation I ou 2
caractrise en es quo los electrodes  des parties de ladits couche de
passivatlon depo- de sortie de signaux (3) sont on nickel.           see
sur cstte seconde couch. de r6sine photo- sensible; 4. Un proci6 deo
fabrication d'un d6tecteurd'lmage   20         une quatribme etape
consistant a depo- radiative pour la d6tection d'une image radiative  ser,
en utilisant une technique de photomasqua- dont l'lmage est divisfe en
pixels, le proced6     ge, une trolsibme couche do resins photosensi-
comprenant:                                        ble (1Ib) sur des
parties do la couche de pass1- le  revtoement d'une  plaque  semi-
vation restant apres la troisieme 6tape; 



conductrics (1) sur une de ses faces avec une   25       une cinquleme
6tape de dipOt d'une cou- electrode ordinaire de polarisation (2);
che metallique (8a) sur toute la surface formee le revetsment do ladite
plaque semi-          par la quatriems etape, la couche metallique
conductrice (1) sur son autre face avec une plu-   ayant des parties on
creux correspondant aux ralite d'6lectrodes de sortie de signaux corres-
parties centrales respectives des slectrodes de pondant aux pixels (3);
so      sortie de signaux; le dspot d'une couche de passivation (7)
une sixibme stape consistent A d6poser, couvrant les electrodes de sortie
de signaux ox-   en utillsant une technique de photomasquage, ceptl une
partie de chacune, et couvrant les ss-   une quatrieme couche de resine
photosensible paces existant ontre les electrodes de sortie de   (l1c) sur
la couch. m6tallique excepte sur les signaux;
35      parties en creux, l'apport de sallies metalliques (4a, 4) sur
une septieme etape consistent A placer les les parties d~couvertes des
electrodes de sortie   saillies en m6tal A braser (4a) sur les parties en
de signaux et                                      creux par 6lectroplastie
avec la couche metalli- la mise en contact des saillies (4) avec des  que
utills6e comme electrods; plots de contact (6) disposis do manisre corres-
40     uno huitieme 6tape consistent A enlever pondante sur une plaque de
base (5).               les quatribme et troisibme couches de rosino
photosensible (110 11 b) avec dos parties de la 5. Un proc6d6 solon la
revendication 4 dans loquol     couche metallique d6posee sur la troisibme
cou- les sailliss metalliques (4a, 4) sont fix6es A leur  che de resine
photosensible; plot de contact respectif (6).             45            une
neuvieme 6tape consistent A fondre les saillies en metal A braserde manibre
a former 6. Un proc6de solon la revendlcatlon 5 dans lequel     dos
perlures de brasage (4); et les saillies (4) sont r6alis6es en soudure
tendrs        une dixibme stape consistent A souder, qui sert A fixer les
saillies aux plots de contact (8).  par une technique d'assemblage de
micro-pav6s, 50     les perlures de brasage aux plots de contact so 7. Un
procedd solon la revendication 6, dans loquel   trouvant sur la plaque de
bass. Is revbtement do ladite plaque semi-conductrice (1) avec des
electrodes de sortie de signaux (3)  8. Un procede defini dans la
revendication 7, carao- comprend le depot, prealable, d'une premlire
t6rise en ce quo la couche metallique (8a) ost en couche de resine
photosensible (11) afin de de-  55  or. finir les emplacements a rocouvrir
avec les Mlac- trodes de sortie do signaux, la premibre couche  9. Un
procedd d6finl dans Ia revendicatlon 7, carac- de resine photosensiblo
6tant onlevee apres quo   tWrMse on ce quo la couche m6tallique (8a) est A
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541 B1                  14 plusleurs couches et compos6e d'or et de nickel.
10. Un procbd6 d6fini dans l'une quelconque des re- vendications 5 i 9
caractris6 en ce que lea elec- trodes de sortie de signaux sont en nickel.
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