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extinguished within the reference number  and, hence, the inspection device
is itself made com- of operation times, and also evaluated to be "bad (de-
pact. fective)" when not extinguished.                      In the
described embodiment, for the determina- Furthermore, there may be a case,
as shown In  tion of the brightness of a certain pixel, the combina- Fig.
6, where in an area having the brightness [0] is   5   tion of nine pixels
including this one central pixel and generated within an image area having
the brightness  other eight pixels surrounding the same is used, the [1]
extracted from the original image due to noise, for  new brightness of the
central pixel is determined, but example.
In a modification, the brightness of the central pixel In such a case, if
the brightness conversion op-  may be determined based on the combination
of the eration is repeated subsequently, the area having the   10  central
pixel and otherfour pixels positioned in the up- brightness [0] due to
noise is gradually enlarged, and  per and lower and left and right portions
of the central in comparison with the image having no area of bright-
pixels. ness [0] as essentially shown in Fig. 1, the image area  Reference
signs in the claims are intended for of the brightness 11] of the bonding
ball 4, i.e. the  better understanding and shall not limit the scope.
bonded portion, may be extinguished by a lesser  15 number of times of the
brightness conversion opera- tions, resulting in erroneous evaluation of
the quality  Claims of the bonded portion to be defective. In order to
obviate such evaluation error, another  1. A method of inspecting a joint
portion (4) of a first table such as shown in Figs. 7A, 7B and 7C may be
20  member (3) which is plastically deformed and prepared. The image is
once enlarged by utilizing the  joined to a second member (2) by utilizing
an im- tables of Figs. 7A, 7B and 7C and the brightness con-  age pickup
device, comprising the steps of: version operation is thereafter carried
out by utilizing  image picking up the joint portion (4) plastically the
table shown in Figs. 2A, 2B and 2C.               deformed; Namely,
according to the tables of Figs. 7A, 7B   25  extracting the joint portion
(4) as a mass of pixels and 7C, only in a case where all the brightnesses
of  each having predetermined brightness from the the pixels [err] to [err]
the brightness of the  image picked up by the image pickup device; pixel
[err] is made [0], and in othercases, the brightness  characterized by the
steps of of the pixel [err] Is made [1]. The brightness conversion
decreasing the size of the mass of the extracted operation of Figs. 7A, 7B
and 7C is reverse to the   30  pixelsbycarryingout, byatleastonestep,
logical brightness conversion operation of Figs. 2A, 2B and   brightness
conversion operation on the basis of 2C.
the relationship in brightness of one of the pixels According to the manner
described above, the       with respect to other pixels which surround the
area A having the brightness [0] shown in Fig. 6 is   one of the pixels;
amended to [11 to thereby prevent the influence of  35  repeating the
brightness conversion operation noise, for example, thus being capable of
performing  until the mass of the extracted pixels is extin- a correct
treatment thereafter. In this case, although  guished; the area of the
contour portion having the brightness  detecting the size of the joint
portion (4) in de- [1] is increased, this problem can be solved by con-
pendency on the number of times of the bright- sidering the extra number of
times of the brightness  40  ness conversion operations carried out until
the conversion operations.                                mass of the
pixels isextinguished to therebyeval- Further, an image constituted by a
pixel having    uate the quality of the joint portion (4); and/or the
brightness [1] just before the extinction such as  detecting a center of
the mass of the pixels as a shown in Fig. 5 is converged to the central
portion of  center of the joint portion (4) just before a time the bonding
ball 4, so that the center of this image can   45  when the mass thereof is
extinguished to thereby be deemed the central portion of the bonded portion
inspect a position of the joint portion (4). at a time when the position of
the bonded portion Is measured, whereby the position of the bonded por-  2.
A method according to claim 1, wherein the tion can be easily inspected at
the same time as the  brightness of the pixels are represented by bina-
inspection of the quality of the bonded portion.  50  rized values.
According to the present embodiments, the in- spectionsof the qualityand
the position of the bonded  3. A method according to claim 1, wherein the
logi- portion can be made possible during the same proe-   cal brightness
conversion operation is carried out dure irrespective of the extending
direction of the   by logical filtering operation. bonding wire 3 and the
irregular shape of the contour  55 of the extracted pixel of the bonding
ball 4 (bonded  4. A method according to claim 1, wherein the eval-
portion), resulting in a shortage of the inspection time  uation of the
quality of the joint portion (4) is and an improvement of the inspection
performance,     made In accordance with a preliminary deter- 



5    ness [1] is extinguished within the reference number  and, hence, the
inspection device is itself made com- of operation times, and also
evaluated to be "bad (de-  pact. fective)" when not extinguished.
In the described embodiment, for the determina- Furthermore, there may be a
case, as shown in  tion of the brightness of a certain pixel, the combina-
Fig. 6, wherein an area having the brightness [0] Is   5   tion of nine
pixels including this one central pixel and generated within an image area
having the brightness  other eight pixels surrounding the same is used, the
[1] extracted from the original image due to noise, for  new brightness of
the central pixel is determined, but example.
in a modification, the brightness of the central pixel In such a case, if
the brightness conversion op-  may be determined based on the combination
of the eration Is repeated subsequently, the area having the   10  central
pixel and otherfour pixels positioned in the up- brightness [0] due to
noise is gradually enlarged, and  per and lower and left and right portions
of the central in comparison with the image having no area of bright-
pixels. ness [0] as essentially shown In Fig. 1, the image area  Reference
signs in the claims are intended for of the brightness [1] of the bonding
ball 4, i.e. the  better understanding and shall not limit the scope.
bonded portion, may be extinguished by a lesser  15 number of times of the
brightness conversion opera- tions, resulting in erroneous evaluation of
the quality  Claims of the bonded portion to be defective. In order to
obviate such evaluation error, another  1. A method of inspecting a joint
portion (4) of a first table such as shown in Figs. 7A, 7B and 7C may be
20  member (3) which is plastically deformed and prepared. The image Is
once enlarged by utilizing the  joined to a second member (2) by utilizing
an im- tables of Figs. 7A, 7B and 7C and the brightness con-  age pickup
device, comprising the steps of. version operation is thereafter carried
out by utilizing  image picking up the joint portion (4) plastically the
table shown in Figs. 2A, 2B and 2C.                deformed; Namely,
according to the tables of Figs. 7A, 7B   25  extracting the joint portion
(4) as a mass of pixels and 7C, only in a case where all the brightnesses
of   each having predetermined brightness from the the pixels [err] are
made [0], the brightness of the  image picked up by the image pickup
device; pixel [err] is made [0], and in other cases, the brightness
characterized by the steps of of the pixel [err] Is made [1]. The
brightness conversion  decreasing the size of the mass of the extracted
operation of Figs. 7A, 7B and 7C is reverse to the   30
pixelsbycarryingoutbyatleastonestep, logical brightness conversion
operation of Figs. 2A, 2B and    brightness conversion operation on the
basis of 2C.                                                    the
relationship in brightness of one of the pixels According to the manner
described above, the       with respect to other pixels which surround the
area A having the brightness [0] shown in Fig. 6 is    one of the pixels;
amended to [1] to thereby prevent the influence of  35  repeating the
brightness conversion operation noise, for example, thus being capable of
performing   until the mass of the extracted pixels is extin- a correct
treatment thereafter. In this case, although  guished; the area of the
contour portion having the brightness  detecting the size of the joint
portion (4) in de- [1] is increased, this problem can be solved by con-
pendency on the number of times of the bright- sidering the extra number of
times of the brightness  40  ness conversion operations carried out until
the conversion operations.                                 mass of the
pixels is extinguished to thereby eval- Further, an image constituted by a
pixel having    uate the quality of the joint portion (4); and/or the
brightness [1] just before the extinction such as  detecting a center of
the mass of the pixels as a shown in Fig. 5 is converged to the central
portion of  center of the joint portion (4) just before a time the bonding
ball 4, so thatthe centerof this image can   45  when the mass thereof is
extinguished to thereby be deemed the central portion of the bonded portion
inspect a position of the joint portion (4). at a time when the position of
the bonded portion Is measured, whereby the position of the bonded por-  2.
A method according to claim 1, wherein the tion can be easily inspected at
the same time as the   brightness of the pixels are represented by bina-
inspection of the quality of the bonded portion.  50   rized values.
According to the present embodiments, the in- spections of the quality and
the position of the bonded  3. A method according to claim 1, wherein the
logi- portion can be made possible during the same proce-    cal brightness
conversion operation is carried out dure irrespective of the extending
direction of the    by logical filtering operation. bonding wire 3 and the
irregular shape of the contour  55 



of the extracted pixel of the bonding ball 4 (bonded  4. A method according
to claim 1, wherein the eval- portion), resulting in a shortage of the
inspection time  uation of the quality of the joint portion (4) is and an
improvement of the inspection performance,      made in accordance with a
preliminary deter- 5    Description
This method, however, also involves a problem with respect to the
extinction of the bonded portion The present invention relates to a method
of In-  from the other portion in the Image. Such extinction specting a
joint portion of a first member which is  generally requires a complicated
pretreatment, plastically deformed and joined to a second member   5
though being dependent on the quality of the image, by utilizing an image
pickup device, comprising the  resulting in lowering the inspection speed
and in- steps of image picking up the joint portion plastically  creasing
the cost of an inspection device to be used. deformed; and extracting the
joint portion as a mass  Furthermore, in this method, in order to
discriminate of pixels each having predetermined brightness from  the
bonded portion from the other portion in the im- the image picked up by the
image pickup device.  10  age, it is required to carry out an image pickup
pro- Such method is disclosed In JP-A-61 128 143 where  cedure with
relatively high magnitude so that the it is suggested that image data of a
connected part are  bonded portion Is imaged with more than 50 pixels. In
compared with stored proper image data. Then a dif-  case of a number of
pixels less than 50, it is extremely ference of the number of picture
elements (pixels) in  hard to discriminate the bonded portion from the the
connected part image data and the stored proper  15  other portion in the
image. image data is calculated, and this difference is finally
Furthermore, in the inspection of the size of the compared with a
predetermined value. If the differ-  bonding ball, when the bonding ball
has the image ence is equal to or larger than this predetermined val-
picked up from the upper portion thereof, a part of the ue, it is judged
that the joint portion is inferior.  image of the bonding ball is concealed
by the bonding JP-A-61 132 843 discloses a printed board In-  20  wire,
which results in complicated and difficult pre- specting method which also
relies on a comparison of  processing for specifying the outer contour of
the image data of a reference sample with Image data of  bonding ball, as
well as specifying the portion con- a printed board to be inspected for
determining If  cealed by the bonding wire. through-holes in a printed
board are defective or not.  Moreover, in addition to the above problem, in
a The background of the invention will additionally  25  case where the
contour of the Image of the bonding be described hereinafter for
facilitating to understand  ball Is not clear and is not shown with a
smooth line, the present invention.                           the area of
the bonding ball is measured differently to In the prior art when a
semiconductor device is  a great extent, repending on the selection of the
con- manufactured, one end of a bonding wire is bonded  tour line, and
particularly, with respect to the image to a surface of a bonding pad
(electrode) of the sem-  30  picked up with low magnitude, the measuring,
i.e. in- iconductor chip and the other end of the bonding wire,  spection,
performance will be degraded. The diff icul- as an external terminal, Is
bonded to an inner lead of  ty of specifying the contour line results in
the difficul- a lead frame. In this manufacturing process, the one  ty of
the exact positioning of the bonded portion by end of the bonding wire is
plastically deformed by  the inspection of the central portion thereof.
means of melting to form a bonding ball as a bonding   35 portion and the
thus formed bonding ball is bonded to  SUMMARY OF THE INVENTION the surface
to the bonding pad by pressing same. In such bonding process, it is
necessary to in-   An object of the present invention is to substan- spect
the size and the position of the bonding ball to  tially eliminate defects
or drawbacks encountered in thereby evaluate the quality of the bonded
portion.  40  the prior art and to provide a method of inspecting a
However, in the conventional technology, such in-  joint or bonded portion
capable of easily evaluating spection is carried out by visually observing
the outer  the quality of a bonded portion and detecting the pos-
appearance of the bonded portion by utilizing a ster-  ion thereof.
eo-microscope. Such visual observation involves de-  This and other objects
can be achieved accord- fects or problems such as observation mistakes and
45  Ing to the present invention by providing a method of different
evaluation bydifferentviewers. This inspec-  inspecting a joint portion of
a first member which is tion method furtherlacks real-time performance from
plastically deformed and joined to a second member the bonding time to the
inspection time. In orderto ob-  by utilizing an Image pickup device,
comprising the viate these defects or problems, the provision of an  steps
of: exact automatic inspection method has been highly  50  Image picking up
the joint portion plastically required.
deformed; Further in the known art, tosolve the above prob-   extracting
the joint portion as a mass of pixels 



lem, there is provided a method in which the bonded  each having
predetermined brightness from an image portion of the bonding ball Is
observed as an image  picked up by the image pickup device; by an Image
pickup device and an area of the bonded   55  decreasing the size of the
mass of the extract- portion in the image is measured, the measured value
ed pixels by carrying out, by at least one step, logical being then
compared with a reference value to there-  brightness conversion operation
on the basis of the by evaluate the quality of the bonded portion.
brightness relationship of one of the pixels with re- 2    spect to other
pixels which surround the one of the    Fig. 3 is a view of an image after
the brightness pixels;
conversion operation is carried out as to the im- repeating the brightness
conversion operation    age shown In Fig. 1 in dependency on the table
until the mass of the extracted pixels Is extinguished;  of Figs. 2A, 2B
and 2C; detecting the size of the joint portion in de-   5  Fig. 4 is a
view of an image after the brightness pendency on the number of times of
the brightness     conversion operation is carried out as to the im-
conversion operations carried out until the mass of   age shown in Fig. 3
in dependency on the table the pixels is extinguished to thereby evaluate
the    of Figs. 2A, 2B and 2C; quality of the joint portion; and/or
Fig. 5 is a view of an image after four brightness detecting a center of
the mass of the pixels as   10  conversion operations have been carried out
as a centerof thejoint portion just before atimewhen the  to the image
shown in Fig. 4 in dependency on mass thereof is extinguished to thereby
inspect a pos-  the table of Figs. 2A, 2B and 2C; ition of the joint
portion.                           Fig. 6 is a view similar to that of Fig.
1, but shows According to the present invention, the evalua-    a case in
which the brightness is erroneously rep- tion of the quality of the jointed
portion and the posi-  15  resented due to noise or the like; tion thereof
can be both simultaneously carried out.  Figs. 7A, 7B and 7C are views of
tables utilized Preferred embodiments of the invention are indi-  for
carrying out a reverse brightness conversion cated in the dependent claims.
operation for temporarily increasing the size of In particular, according
to a preferred embodi-   the mass of the pixels; ment, the method may
include a step of temporarily  20  Fig. 8 is a plan view of a bonding wire
which is increasing the size of the mass of the pixels before the  bonded
to a semiconductor chip, for example; step of decreasing the size of the
mass of the pixels  Fig. 9 is a sectional view taken along the line IX- by
a reverse logical brightness conversion operation  IX of Fig. 8; and to
that of the decreasing step.                       Fig. 10 is a plan view
showing a condition of an According to the present invention described   25
image of a bonding ball of the bonding wire hav- above, the size of the
joint portion can be inspected  ing an irregular contour. in accordance
with the number of times of logical brightness conversion operations
carried out until the  DESCRIPTION OF THE PREFERRED mass of the extracted
pixels is extinguished, without  EMBODIMENT specifying the contourofthe
image of the joint portion   30 by utilizing the image pickup device.
Accordingly, the  In advance of the detailed disclosure of the pres- size
of the joint portion and the quality of the joint por-  ent invention, the
conventional technology of the in- tion can be surely inspected by the
Image pickup op-  spection method will be first described with reference
eration with relatively low magnitude without effect-  to Figs. 8 to 10 for
a betterunderstanding of the pres- ing a complicated preprocessing.
35  ent invention. Furthermore, the position of the joint portion can
Referring to Figs. 8 and 9, when a semiconductor also be easily inspected
substantially simultaneously  device is manufactured, one end of a bonding
wire 3 in dependency of the mass of the pixels which grad-  is bonded to a
surface of a bonding pad (electrode) 2 ually decreases in accordance with
the repeated    of the semiconductor chip 1 and the other end of the
brightness conversion operations.             40  bonding wire 3, as an
external terminal, is bonded to In addition, a portion of the image having
a locally  an inner lead of a lead frame. In this manufacturing erroneous
brightness due to noise, for example, can  process, the one end of the
bonding wire 3 is plasti- be corrected by temporarily increasing the size
of the  cally deformed by means of melting to form a bonding mass of the
pixels before the decreasing step. In this  ball 4 as a bonding portion and
the thus formed bond- case, the temporarily increase of the size of the
mass  45  ing ball 4 is bonded to the surface of the bonding pad of the
pixels can be amended by considering the extra  2 by pressing same. number
of times of the brightness conversion opera-   In such a bonding process,
it is necessary to in- tions.
spect the size and the position of the bonding ball 4 to thereby evaluate
the defectiveness orquality of the 



BRIEF DESCRIPTION OF THE DRAWINGS             50  bonding portion. However,
the conventional technol- ogy has the problems described hereinbefore. In
the accompanying drawings:                      Further in the known art,
to solve the above prob- Fig. 1 is a view showing an image extracted as a
lems, there is provided a method in which the bonded mass of pixels having
predetermined brightness  portion of the bonding ball 4 is observed as an
image of an image picked-up portion;            55   by an image pickup
device and an area of the bonded Figs. 2A, 2B and 2C, represent tables to
be util-  portion in the image is measured, the measured value ized for a
brightness conversion operation for de-  being then compared with a
reference value thereby creasing the size of the mass of the pixels;   to
evaluate the defectiveness or quality of the bonded 3    portion.
these nine pixels is performed on the basis of a table This method,
however, also Involves the problem  prepared preliminarily independentlyas
shown in Fig. described hereinbefore.                            2.
Furthermore, as shown In Figs. 8 and 9, In the In-  For example, when a new
brightness of the pixel spection of the size of the bonding ball 4 as the
bond-   5    [err] shown in Fig. 2A is determined, the determination ing
portion, when the bonding ball 4 is image picked  of the brightness of the
pixel (err) is performed on the up from the upper portion thereof, a part
of the image  combination of the pixel (err) and the other eight pixels of
the bonding ball 4 is concealed bythe bonding wire  (err) to [err]
surrounding the pixel (err). For this purpose, a 3, which results in
complicated and difficult prepro-  table such as shown in Fig. 2B is
preliminarily pre- cessing for specifying the outer contour of the bond-
10  pared. The table of Fig. 2B represents the fact that, ing ball 4, as
well as specifying the portion concealed  with the total of 512
combinations of these pixels (err) by the bonding wire 3.
to (err) (i.e. 512= 29), when the brightnesses of these Moreover, as shown
in Fig. 10, in addition to the  pixels are all values of [1], a new
brightness of the pix- above problem, in the case where the contour 4a of
el [err] is made to [11 and, on the other hand, when the the image of the
bonding ball 4 is not clear and is not  15  pixels includes even one pixel
having a brightness [0], shown by a smooth line, the area of the bonding
ball  the new brightness of the pixel (3) is made to [0]. This 4 is
measured differently to a great extent repending  operation is repeated,
for the image shown in Fig. 1, on the selection of the contour lines.
Namely, refer-  to determine and then convert the new brightnesses ring to
Fig. 10, the area largely differs by selecting  of the respective pixels by
shifting a 3 x 3 pixel area either one of the contour lines 4b or 4c, and
particu-  20  with respect to each one pixel so that each of the larly,
with respect to the image picked up with low  whole pixels is in accordance
with the pixel (3) posi- magnitude, the measuring, ie. inspection, perfor-
tioned at the central portion as shown in Fig. 2A. mance will be degraded.
The difficulty of specifying  According to these repeated operations, an
image the contour line will result In a difficulty of the exact  shown in
Fig. 3 will be obtained, in which the bright- positioning of the bonded
portion by the inspection of  25  ness [0] Is omitted. the central portion
thereof.                          When such brightness conversion operation
is The embodiment of the present Invention con-    performed with respect
to the image of Fig. 3 by one ceived to solve or substantially eliminate
the defects  further stage, an image such as shown in Fig. 4 will or
problems encountered in the prior art described  be obtained. When this
brightness conversion opera- hereinabove will be described hereunder with
refer-  30  tion is repeated subsequently, an Image correspond- ence to
Figs. 1 to 7.                              ing to the bonding ball 4 having
the brightness [1] is The embodiment Is for the inspection of the size
extinguished in dependency on the number of times and the position of the
bonding ball 4 as a bonding  of the logical filtering operations in
accordance with portion to be inspected shown in Figs. 8 and 9.   the size
of the bonding ball 4 without being influenced According to the present
invention, the bonding   35  with a portion corresponding to the bonding
wire 3 ball 4, shown in Fig. 8 or 9, is first Image picked up  shown in the
original image of Fig. 1 and the irregu- as a portion to be bonded and the
bonding ball 4 is ex-  larity of the contour 4a of the bonding ball 4.
tracted as a mass of pixels, each having a predeter-  Namely, when
additional four brightness conver- mined brightness,from the thus picked up
image. The  sion operations are performed with respect to the im- image of
Fig. 1 is obtained by binarizing the mass of  40  age shown in Fig. 4, an
image shown in Fig. 5 will be pixels, or distinguishing a portion having a
predeter-  obtained, and when further one brightness conver- mined
brightness [1] of the bonding ball 4 and the  sion operation is performed
with respect to the image bonding wire 3 bonded thereto from the other
portion  of Fig. 5, the image of the bonding ball 4 having the having a
brightness [0]. in Fig. 1, checkers represent  brightness [1] is
extinguished. quantized grids. The image pickup operation Is per-  45  As
can be understood from the above disclosure, formed with a relatively low
magnification.        the number of times of the brightness conversion op- 



A brightness conversion operation, a so-called  erations constitutes the
criterion for representing the "logical filtering", to be effected to the
image of Fig.  size of the bonding ball 4, i.e. the bonding portion of 1
will be explained hereunder.                    the bonding wire 3.
Accordingly, the defectiveness or This operation includes a step in which,
with re-  50  quality of the bonded portion will be evaluated by pre- spect
to the binarized image, in combination of bright-  liminarily setting an
allowable range (number of nesses ([1] or [0]) of nine pixels consisting of
a certain  times) of these brightness conversion operations. In central one
pixel and other eight pixels surrounding  other words, supposing that the
reference number of the one pixel, a new brightness of the central pixel Is
stages or steps of the operation including the allow- determined and such
step Is then performed with the   55  able minimum number of stages and the
allowable whole pixels.                                      maximum number
of stages Is preliminarily deter- The determination, i .e. conversion, of
the bright-  mined, the bonded portion is evaluated to be "good ness of the
central pixel due to the combination of  (not defective) when the image
having the bright- 4    mined allowable reference numberof times of the
Pixel durch digitalisierte Werte dargestellt wird. brightness conversion
operations. 3. Verfahren nach Anspruch 1, 5. A method according to claim 1,
wherein the joint   dadurch gokennzelchnet, daB die logische Hel- portion
(4) of thefirstmember(3) is bonded to the   5  ligkeitsumwandlungsoperation
durch eine logi- second member (2).                                ache
Filterungsoperation ausgefrlhrt wird. 6. A method according to claim 5,
wherein the first  4. Verfahren nach Anspruch 1, member is a bonding wire
(3) and the second       dadurch. gekennzelchnet, dal die Auswertung member
is a semiconductor chip (1).       10      der Qualitit des
Verbindungsabschnitts (4) ge- mAS einer vorlaufig bestimmten zulassigen Re-
7. A method according to claim 1, further compris-    ferenzanzahl von
Helligkeitsumwandlungsopera- ing a step of temporarily increasing the size
of the  tionen durchgefrlhrt wird. mass of the pixels, before the step of
decreasing the size of the mass of the pixels, by a reverse  15  5.
Verfahren nach Anspruch 1, logical brightness conversion operation to that
of  dadurch gekennzelchnet, daB derVerbindungs- the decreasing step.
abschnitt (4) des ersten Elements (3) an das zweite Element (2) gebondet
wird. PatentansprOche                              20  6. Verfahren nach
Anspruch 5, dadurch gelcennzelchnet, daB das erste Ele- 1. Verfahren zum
Untersuchen eines Verbindungs-       ment ein Bondungsdraht (3) at und das
zweite abschnitts (4) eines ersaen Elements (3), wel-     Element ein
Halblelterchip (1) ist. ches plastisch deformiert und mit einem zweiten
Element (2) verbunden ist, unterVerwendung ei-  25  7. Verfahren nach
Anspruch 1, ner Bildaufnahmeeinrichtung, umfassend die fol-   ferner
umfassend einen Schritt eines vorfiberge- genden Schritte:
henden VergroiBerns der GrGU der Masse der Durchfuhren einer Bildaufnahme
des plastisch      Pixel, vor dem Schritt einer Verkielnerung der
deformierten Verbindungsabschnitts (4);           GrWBe der Masse der
Pixel, durch eine umge- Extrahieren des Verbindungsabschnitts (4) als  3o
kehrte logiache Helligkeitsumwandlungsoperati- sine Masse von Pixeln mit
Jewells vorgegebener    on zu derdenigen des Verkidinerungsschritts.
HelligkeKt aus einem durch die Bildaufnahmeein- richtung aufgenommenen
Bild; gekennzelchnet durch die folgenden Schritte:   Revendlcations
Verkieinern der GrOSe der Masse der extrahier-  35 ten Pixel durch
AusfLihren mittels wenigsaens ei-  1. Un procdW d'inspection d'une liaison
(4), entre nes Schrittes einer logschen Helligkeitsum-       un premier
6l6ment (3) qui est deform6 plastique- wandlungeoperation auf der Basis der
Hellig-      ment et est assemble A un deuxieme 6l6ment (2), keitsbeziehung
von einem der Pixel in Bezug auf   en utilbsant un dispositif de prbse
d'image die anderen Pixel, die den einen der Pixel umge-  40  comprenant
lea etapes consistent A: ben;
prendre une image de la liaison deformee Wiederholen der
Helligkeitsumwandlungsopera-      plastiquement (4); tion, bW die Masse der
extrahierten Pixel ausge-        extraire de l'image prise par le
dispositif loscht ist;                                       de prime
d'image la liaison (4) sous la forme d'une Erfassen Verkielnern der GrWe
des Verbin-  45     masse de pixels, chacun d'une brillance pred6- 



dungsabschnitts (4) in AbhAngigkeit von derAn-    terminee; zahl von
Helligkeltsumwandlungsoperationen,             caracteris6 par lea 6tapes
consistent A die durchgeffhrt werden, bis die Masse der Pixel
diminuer lea dimensions de la masse des ausgeloscht ist, um dadurch die
Qualitltdes Ver-  pixels extraits en ex6cutant, par au moins une
bindungsabschnitts (4) auszuwerten; undloder   50  etape, une op6ration de
conversion logique de Erfassen eines Zentrums der Masse derPixel als
brillance sur la base de la relation de brillance en- sin Zentrum des
Verbindungsabschnitts (4) un-     tre l'un des pixels et d'autres pixels
qui entourent mittelbar vor elner Zeit, wenn die Masse davon    ce pixel;
ausgeloscht wird, um dadurch eine Position des          r6peter l'op6ration
de conversion de bril- Verbindungsabschnitts (4) zu untersuchen.  55
lance jusqu'A ce que la masse des pixels extraits soit 6teinte; 2.
Verfahren nach Anspruch 1,                              d6tecterles
dimensions de la liaison (4) en dadurch gekrnnzeichnet, daB die Helligkeit
der    fonction du nombre de fois ob lea operations de 6    ;   11
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brilianoe ont ete effectuees Jus- qu'a ce quo la masse des pixels soit
tebintb afin d'6valuer ainsi la qualit6 de la liaison (4); et/ou d6tecter
un centre de la masse des pixels en tant quo centre de la liaison (4)
immhdiate-   5 ment avant un Instant ob la masse des pixels est 6teinte
afin d'inspecter ainsl une position de la liaison (4). 2. Un proc6d6 selon
la revendication 1, dans lequel  10 la brillanoe des pixels est repr6sentee
par des va- leurs binaris6es. 3. Un prochd6 selon la revendication 1, dans
loquel I'op6ration de conversion logique de brillance est  15 effectuee par
une operation de filtrage logique. 4. Un proced6 selon la revendication 1,
dana lequel l'evaluation de la qualite de la liaison (4) est of- fectuee
conformement A un nombre de r6ference  20 admissible, detormin6 de fagon
pr6liminaire, de fois obi les opdrations de conversion de brillanco sont
executees. 5. Un procede selon la revendicatlon 1, dans loquel  25 la
liaison (4) du premier 6l6ment (3) est soud6e sur Is deuxleme element (2).
6. Un proced6 selon la revendication 5, dans lequel le premier el6ment est
un fil de soudure (3) et le  30 deuxibme 6l6ment est une microplaquette
semi- conductrice (1). 7. Un proced6 selon la revendication 1, comprenant
en outre une Mtape consistant A augmenter tem-  35 porairement, avant
l'6tape de diminution des di- mensions de la masse des pixels, les
dimensions de Ia masse des pixels par une op6ration de conversion logique
de brillance Inverse de cello de l'etape de diminution.                 40
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