
1                  0003 629                      2 Methods for
manufacturing microminiature solid state devices and apparatus for use in
such methods. this invention  relates to  methods for       pins and the
electrodes of the device body are manufacturing a microminiature solid
state       no longer correctly aligned and the subsequent device,
particularly but not exclusively a semi-  bonding step may fail to connect
the lead pins conductor device. The invention further relates  with the
electrodes. to apparatus for use in these methods.      5      A further
disadvantage results from  the Well-known  microminiature  devices are
contact of the header with the wheel and/or the semiconductor devices, for
example discrete     tongue which tends to collect gold from the
transistors. Other examples include surface      header, as the header is
usually gold-plated. The acoustic wave devices.
combination of the rotation of the wheel and the In the manufacture of
microminiature solid  10   pressure exerted on the header by the wheel or
state devices there are known techniques which  the tongue may cause the
header to adhere to require the accurate orientation of a header of  the
wheel and/or the tongue and this effect can the device. For example, a
known technique for   only be prevented by constantly removing the making
wire connections between a device         deposit of gold from the surface
of the wheel. body and lead pins of a header of the device  15   A further
disadvantage of these methods is necessitates the accurate orientation of
the    the lack of reliability of the mechanism asso- header, so that the
lead pins and the electrodes  ciated with the wheel or the tongue and con-
of the device body are correctly aligned for the  sequently the loss of
machine operating time subsequent wire bonding step. Such a tech-
caused by maintenance work being carried out nique, is multiwedge wire
bonding and is  20   on the machine as a result of mechanical failure
described in U.K. Patent Specification No.       of the mechanism.
1,127,439. In this technique the wire bonding      The present invention
dispenses with some step is effected by thermocompression bonding.   of the
moving parts associated with previous In a previously used method of
orientation     methods and adopts a novel technique for the header is
mounted in a carrier strip, which   25   orientating  the  headers  using
magnetic has rectangular holes cut along its length. The  attraction. holes
restrain the header from  excessive          According to a first aspect of
the present rotation while allowing it a certain degree of   invention
there is provided a method for rotational freedom. The lead pins of the
header   manufacturing a microminiature solid state extend through the body
of the header to form   30   device including the step of orientating a
header contact posts above the body and terminal        of the device,
which header has at least two leads below the body. The contact posts have
lead pins extending through the body of the widened heads to form a larger
contact area for  header to form  posts above the body and the lead pins.
The header is mounted in the strip  terminal leads below the body, in which
method in approximately the desired orientation so that   36  the header is
transported with approximately all the terminal leads of each header extend
the desired orientation into a work area, and the through a hole in the
strip. The strip is then   header is then accurately orientated in the work
introduced into the work area of a multiwedge    area by using magnetic
attraction of part of the wire bonding machine. When the header has
header to pull two lead pins of the header entered the work area a section
of a wheel   40   against a non-magnetizable abutment, the mag- engages the
body of the header causing the       netic attraction resulting from one
pole of an header to rotate and forcing two contact posts   electromagnet
at the area of the posts and the against an abutment, which is positioned
so      opposite pole at the area of the terminal leads. that when the two
posts contact the abutment       By using such methods the header may be
the header is correctly orientated. Alternatively,   45   orientated
accurately and reliably in a simple when the header has entered the work
area a      manner. tongue engages at least one contact post of the    The
transportation and orientation of the header forcing the header against a
wheel. The   header may be adversely affected by mag- wheel is free to
rotate so that the header is    netization of parts of the work area. In
order to pivoted at the point where the tongue engages   so   prevent the
abutment being magnetized it is the post. The continued force of the tongue
made of a non-magnetizable material. In order against the header and the
free rotation of the  to prevent the permanent magnetization of wheel cause
the header to rotate until two       other parts of the work area it is
generally contact posts engage the tongue. The header is   preferable and
particularly advantageous to de- thus correctly orientated. The header is
then   55   magnetize or reverse the polarity of the electro- firmly
clamped prior to the subsequent multi-     magnet each time a header is
transported into wedge wire bonding step.                         the work
area. The electromagnet can be off These  methods  present  certain  dis-
during transportation of the header into the advantages. Firstly, the
tongue engaging the     work area so as not to disturb the header during
contact posts of the section of the wheel forcing   60  transportation. the
contact posts against the abutment may         Because one pole of the
magnet is situated at cause the contact posts to bend. Thus the lead  the
area of the posts and the opposite pole at 2  



3                  0 003 629                       4 the area of the
terminal leads when the header      Figure 5 is a cross-sectional view of a
header is in the work area, the header tends not to     in a multiwedge
wire bonding machine during a experience a turning force so that it remains
in a  wire bonding stage; substantially vertical position.
Figure 6 is a cross-sectional view of a header Part of the header is made
of a ferromag-   5    in a die-bonding machine during a die-bonding netic
material and in one specific example of a  stage, and method in accordance
with the invention the         Figure 7 is a partly cut-away perspective
lead pins, the posts and the body of the header  view of an electromagnet
enclosed within a are made of ferromagnetic material. It is not    water
cooling jacket. necessary that all of the terminal leads, the   10  Figure
1 shows the base section of a bonding posts and the body be made of a
ferromagnetic    machine as used in a wire bonding operation material.
during  the  manufacture of semiconductor Methods in accordance with the
invention       devices, for example, devices having a TO.5 or are
particularly suitable for the manufacture of  TO. 18 outline. A series of
headers 1 a, which are devices using TO.3, TO.5, TO.9, TO.18 or other   15
to be wire-bonded is mounted in a carrier strip multipin headers, all of
which generally have    2. The carrier strip 2 has notches 3 cut along its
two or more terminal leads and two or more       length which can
co-operate with a pawl 4 of an contact posts.
indexing mechanism for moving the carrier strip According to a further
aspect of the iriven-   2 through the bonding machine along the tion
apparatus for use in orientating a header in   20   channels 9a and 9b. a
method for manufacturing a microminiature        Figure 2 shows a length of
the underside of a solid-state device, which header has at least    carrier
strip 2, which has rectangular holes 5a to two lead pins extending through
the body of the  5f cut along its length. Holes 5b to 5f are header to form
posts above the body and         mounted with headers 1a and lb and for
clarity terminal leads below the body, the apparatus   25   the hole 5a is
shown vacant. The cut-away comprising a work area and transport means for
section of the carrier strip 2 shows the under- transporting the header
with approximately the   side of the headers 1 b and the broken outline of
desired orientation into the work area is charac-  the headers 1 a and lb
is shown to indicate the terized in that the apparatus further comprises a
orientation of each header. Each header la and non-magnetizable abutment
for defining a   30   lb has three terminal leads 10 which extend desired
orientation of the header in the work    through the holes 5b to 5f. The
arrangement of area when two lead pins of the header are        the
terminal leads 10 is such that they loosely pulled against the abutment,
and an electro-     fit into the corners of the holes 5a to 5f as magnet
for attracting part of the header to pull  shown by the headers lb in holes
5d to 5f. the two lead pins against the abutment, the   35   Excessive
rotation is prevented when the poles of which electromagnet are arranged
such   terminal leads 10 abut the edges of the holes 5a that when a header
is in the work area one pole  to 5f as shown by the headers 1 a in slots 5b
is at the area of the posts and the opposite pole  and 5c. Thus the
dimensions of the rectangular is at the area of the terminal leads.
holes 5a to 5f with respect to the spacing of the Methods in accordance
with the invention   40   terminal leads 10 determines the amount of may be
used for a wire bonding stage or for a    rotational freedom of the headers
1 a and lb. In previous or subsequent stage in the manufac-     the case of
TO.18 headers a square hole with ture of semiconductor devices. Such a
method     sides of 2.5 mm allows the headers to be easily may, for
example, be employed where a semi-      mounted while limiting the amount
of rotation conductor device body is to be bonded to a   45   as described.
The headers la and lb are header in an accurately defined orientation.
mounted in the holes 5b to 5f in approximately Embodiments of the invention
will now be      the desired orientation for the subsequent bond-
described, by way of example, and to illustrate  ing stage. these aspects
of the invention, with reference to  The  carrier strip  2  thus  mounted
is the accompanying drawings, in which-        50   introduced into the
machine via the channel 9a Figure 1 is a perspective view of the base of a
(Figure 1). The pawl 4 of the indexing mechan- bonding machine with a
carrier strip for trans-  ism engages the notches 3 and the carrier strip
porting headers into the work area of the        2 progresses along the
channel 9a transporting machine in a method in accordance with the      the
headers 1 a towards the work area 6 of the invention;
machine. Figure 2 is a plan view of the carrier strip     The carrier strip
2 passes over an oven 23 mounted with headers as seen from the under-
which heats the headers 1a to a temperature, side of the strip;
which is sufficiently high for a thermocompres- Figure 3 is a plan view of
the work area of the  sion bond to be effected at the work area 6 of
bonding machine and showing a carrier strip   60  the machine. This
temperature may be as high mounted with headers:
as 4200C  for multiwedge wire  bonding. Figure 4 is a cross-sectional view
of the work  Although not shown in the drawing the part of area of the
machine and a header orientated by  the channel 9a above the oven is
normally a method in accordance with the invention        covered. 



taken on the line I-I' of Figure 3;         65     Figure 1 also shows an
electromagnet corn- 3    5                  0003 629                      6
prising a coil 7 wound onto a soft iron core 8.   obtained using a coil of,
for example, 300 to The poles 8a and 8b of the electromagnet are     400
turns of copper wire wound onto a soft iron extended towards the work area
6 of the           core and activated with a current of, for machine.
Figures 3 and 4 show how a header       example,1 A at 2V D.C. It has been
found neces- 1 c is positioned at the work area with respect to    5   sary
to reverse the current flow in the coil each the poles 8a and 8b of the
magnet. The header    time a device is transported into the work area lc
has lead pins which extend through the body  to prevent those parts of the
wire bonding of the header to form posts 12a and 12b above    machine which
are susceptible to magnetiza- the body and terminal leads 10 below the
body.   tion from becoming permanently magnetized. The posts 12a and 12b,
the terminal leads 10   to   Figure 1 shows the lead 16 to a cam operated
and the body of the header are made of a ferro-  microswitch which reverses
the direction of magnetic material, which may be, for example,    current
flow each time another header la is a low carbon steel or an alloy of iron,
nickel and  transported into the work area 6. The coil 7 of cobalt having
the Trade Mark Fernico. When the   the electromagnet is cooled by a
nitrogen jet header lc experiences the field of the magnet   15   17. the
pole 8a exerts an attractive force on the      When the header 1c has been
correctly posts 12a and 12b of the header 1c and the       orientated an
air driven clamp 1 5 engages the pole 8b exerts an attractive force on the
underside of the carrier strip 2 in which the terminal leads 10 of the
header 1 c. As the mag-  header 1 c is mounted as shown in Figure 4. The
netic field is not localised the body of the header   20   clamp 1 5 forces
the upper side of the header 1 c also experiences the attractive force of
the     against the underside of the abutment 14a and magnet. The contact
posts 12a and 12b are        against the abutment 14b. Once the header 1 c
pulled towards an abutment 14a which is pos-     is firmly clamped in
position the current flowing itioned so that when the contact posts 12a and
in the coil is switched off in preparation for the 12b engage the abutment
14a the contact   25   wire bonding step. The current is not switched
electrodes 1 la and 1 lb and the contact posts   on again until the next
header is transported 12a and 12b are correctly orientated for the    into
the work area. Thus the header lc is subsequent wire bonding step. Because
the        accurately orientated. Figure 5 shows the bond- abutment engages
the posts above the header      ing step, where the header 1 c is mounted
in the the same abutment 14a may then be used in a   30   carrier strip 2
and a bonding wire 18 is subsequent clamping operation. If a header is
supported above the device body and the correctly orientated prior to
entering the work  contact post 12. The wire bonding is effected by area
the two contact posts 12a and 12b will ex-  the known technique of
multiwedge wire perience an equal attractive force and will be   bonding
using wedges, for example wedges 19a pulled  against the  abutment 14a
simul-  35   and 19b, which have fixed positions with taneously. If,
however, the header la is approx-  respect to each other. imately in the
desired orientation prior to        A first wedge is previously aligned
with the entering the work area as shown in Figure 3, a   cross-wires of a
microscope so that when the first contact post 12a will be pulled against
the  first wedge is aligned over one contact area of a abutment 14a. The
second post 12b will then   40   correctly orientated device the other
wedges be attracted towards the pole 8a of the magnet   become aligned over
the other contact-areas of in the continued effect of the field. Thus the
first  the device. Any correctly orientated device may contact post 12a
acts as a pivot as the second  then be viewed through the microscope and
the contact post 12b is pulled against the abut-     cross-wires need be
aligned with only one of the ment 14a and the header 1c becomes correctly
45   contact areas of the device. Thus the correct orientated- for the
subsequent wire-bonding      orientation of the header allows several wedge
step. The abutment 14a is made of a non-         bondings to occur
simultaneously as all of the magnetizable material so that the header does
wedges become correctly aligned above the not contact the pole of the
electromagnet but    contact areas of the device. Similarly the can pivot
freely to bring both of the posts 12a   50   supported wire 18 is in
correct alignment. The and 1 2b into engagement with the abutment
wire is bonded between the electrode 11 a and 14a.
the contact post 12 by thermocompression It has been found advantageous to
employ a    bonding. slab of ferromagnetic material 13 adjacent the     The
dimensions of the contact areas involved pole 8a of the magnet. This causes
the   55   may be approximately 120 micrometers for the magnetic field to
be spread to that area        diameter of the contact electrodes of the
device immediately outside the work area so that the    body and may be 850
micrometres for the influence of the magnetic field can be ex-
diameter of the top of the contact posts, in the perienced by the next
header as it enters the    case of, for example, TO. 18 headers. - work
area of the machine. In this way the   60     Figure 3 shows a header lb
which has orientation becomes a gradual process rather     undergone the
wire bonding operation and as 



than the discrete application of a magnetic field  such  wire  connections
20  connect the in the work area. In particular a 10 mm square   electrodes
of device body 11 with the contact slab of mild steel has produced
desirable results  posts 12. The carrier strip 2 then leaves the and
suitable magnetic field strengths have been   65   machine via the channel
9b transporting the 4    7                  0003 629
8 wire bonded headers lb away from the work         area on a carrier strip
having a series of holes area 6 as shown in Figure 1.
along its length in each of which holes a header Figure 6 shows how methods
in accordance        is mounted  in  approximately  the desired with the
invention may be used for the            orientation, which holes restrain
the headers orientation of a device header 1 d mounted in a    5   from
excessive rotation. carrier strip 2 during a different stage in the      4.
A method as claimed in any of the preced- assembly of a semiconductor
device. In the        ing Claims, in which the polarity of the electro-
mounting and attaching of a semiconductor         magnet is reversed each
time a device is trans- device body 21 to a header 1 d it is necessary to
ported into the work area. accurately position and orientate the device
10    5. A method as claimed in Claim 4, in which body with respect to the
header 1 d. A known       a piece of ferromagnetic material adjacent a
operation for attaching such a semiconductor       pole of the
electromagnet causes the magnetic device body 21 to a header 1d is called
"die-    field to be spread to an area immediately bonding". The .headers
are mounted in carrier      outside the work area so that the influence of
strips and fed into a die-bonding machine which   15   the magnetic field
can be experienced by the heats the headers up to a temperature as high
header as it enters the work area. as [err]. Figure 6 shows the header 1 d
in the       6. A method as claimed in any of the work area of the machine.
The device body 21 is    preceding Claims, in which after the header is
vacuum held above the header 1 d in a die collet  accurately orientated in
the work area using 22 until the header 1 d is correctly orientated   20
magnetic attraction a clamp forces the header and firmly clamped by methods
in accordance       upwards against the underside of an abutment with the
invention. The device body 21 is then    to restrain the header during a
subsequent lowered onto the header 1 d and bonded to the     operation.
header 1d in known manner.                           7. A method as claimed
in Claim 6, in which Figure 7 shows how the electromagnet 7   25   the
electromagnet is switched off after the may alternatively be cooled using a
water         header has been forced against the abutment by cooling jacket
23 which surrounds the electro-    the clamp. magnet 7. The water enters
the jacket through        8. A method as claimed in Claim 6 or Claim the
inlet 24a and leaves the jacket through the    7, in which after the clamp
forces the header outlet 24b.                                  30   against
the abutment wire connections are Although a method in accordance with the
made between the posts and a device body invention may be used to pull two
lead pins of a  present on the header. header against an abutment it is
obvious that        9. A method as claimed in Claim 6 or Claim such a
method may also be used to pull more        7, in which after the clamp
forces the header than two lead pins of a header against an ap-   35
against the abutment a device body is mounted propriately shaped abutment.
on and bonded to the header. The abutment against which the lead pins of
10. Apparatus for use in orientating a header the header are pulled need
not act exclusively as  in a method for manufacturing a microminia- such an
abutment. For example, an edge of a       ture solid-state device as
claimed in any of the hole 5 in the carrier strip 2 may be used as an   40
preceding Claims, which header has at least two abutment for the terminal
leads of the header.    lead pins extending through the body of the header
to form posts above the body and Claims
terminal leads below the body, the apparatus comprising a work area and
transport means for 1. A method for manufacturing a micro-   45
transporting the header with approximately the miniature solid state device
including the step of  desired orientation into the work area charac-
orientating a header of the device, which header  terized in that the
apparatus further comprises a has at least two lead pins extending through
the  non-magnetizable abutment for defining a body of the header to form
posts above the        desired orientation of the header in the work body
and terminal leads below the body, in   50   area when two lead pins of the
header are which method the header is transported with       pulled against
the abutment, and an electro- approximately the desired orientation into a
magnet for attracting part of the header to pull work area, characterized
in that the header is    the two lead pins against the abutment, the then
accurately orientated in the work area by     poles of which electromagnet
are arranged such using magnetic attraction of part of the header   55
that when a header is in the work area one pole to pull two lead pins of
the header against a     is at the area of the posts and the opposite pole
non-magnetizable  abutment, the  magnetic         is at the area of the
terminal leads. attraction resulting from one pole of an electro- 



magnet at the area of the posts and the           Revendications opposite
pole at the area of the terminal leads.   60 2. A method as claimed in
Claim 1, in which        1. Proc6dd permettant de realiser un dis- said
abutment engages the posts when the lead     positif a corps solide
microminiature, com- pins are pulled against the abutment.
prenant une 6tape d'orientation d'un support du 3. A method as claimed in
Claim 1 or 2, in      dispositif, support qui presente au moins deux which
the header is transported into the work   65   conducteurs s'dtandant. A
travers le corps du 5    7                  0003 629                      8
wire bonded headers 1 b away from the work        area on a carrier strip
having a series of holes area 6 as shown in Figure 1.
along its length in each of which holes a header Figure 6 shows how methods
in accordance       is mounted  in approximately the desired with the
invention may be used for the            orientation, which holes restrain
the headers orientation of a device header 1 d mounted in a    5    from
excessive rotation. carrier strip 2 during a different stage in the     4.
A method as claimed in any of the preced- assembly of a semiconductor
device. In the        ing Claims, in which the polarity of the electro-
mounting and attaching of a semiconductor         magnet is reversed each
time a device is trans- device body 21 to a header Id it is necessary to
ported into the work area. accurately position and orientate the device
10   5. A method as claimed in Claim 4, in which body with respect to the
header 1d. A known       a piece of ferromagnetic material adjacent a
operation for attaching such a semiconductor      pole of the electromagnet
causes the magnetic device body 21 to a header 1d is called "die-     field
to be spread to an area immediately bonding". The headers are mounted in
carrier      outside the work area so that the influence of strips and fed
into a die-bonding machine which   15   the magnetic field can be
experienced by the heats the headers up to a temperature as high     header
as it enters the work area. as 480C. Figure 6 shows the header 1 d in the
6. A method as claimed in any of the work area of the machine. The device
body 21 is   preceding Claims, in which after the header is vacuum held
above the header 1 din a die collet   accurately orientated in the work
area using 22 until the header 1 d is correctly orientated   20   magnetic
attraction a clamp forces the header and firmly clamped by methods in
accordance       upwards against the underside of an abutment with the
invention. The device body 21 is then    to restrain the header during a
subsequent lowered onto the header 1 d and bonded to the     operation.
header 1 d in known manner.                         7. A method as claimed
in Claim 6, in which Figure 7 shows how the electromagnet 7   25   the
electromagnet is switched off after the may alternatively be cooled using a
water         header has been forced against the abutment by cooling jacket
23 which surrounds the electro-    the clamp. magnet 7. The water enters
the jacket through       8. A method as claimed in Claim 6 or Claim the
inlet 24a and leaves the jacket through the   7, in which after the clamp
forces the header outlet 24b.                                 30   against
the abutment wire connections are Although a method in accordance with the
made between the posts and a device body invention may be used to pull two
lead pins of a  present on the header. header against an abutment it is
obvious that       9. A method as claimed in Claim 6 or Claim such a method
may also be used to pull more       7, in which after the clamp forces the
header than two lead pins of a header against an ap-   35   against the
abutment a device body is mounted propriately shaped abutment.
on and bonded to the header. The abutment against which the lead pins of
1 0. Apparatus for use in orientating a header the header are pulled need
not act exclusively as  in a method for manufacturing a microminia- such an
abutment. For example, an edge of a       ture solid-state device as
claimed in any of the hole 5 in the carrier strip 2 may be used as an   40
preceding Claims, which header has at least two abutment for the terminal
leads of the header.   lead pins extending through the body of the header
to form posts above the body and Claims
terminal leads below the body, the apparatus comprising a work area and
transport means for 1. A method for manufacturing a micro-   45
transporting the header with approximately the miniature solid state device
including the step of  desired orientation into the work area charac-
orientating a header of the device, which header  terized in that the
apparatus further comprises a has at least two lead pins extending through
the  non-magnetizable  abutment for defining a body of the header to form
posts above the        desired orientation of the header in the work body
and terminal leads below the body, in   50   area when two lead pins of the
header are which method the header is transported with       pulled against
the abutment, and an electro- approximately the desired orientation into a
magnet for attracting part of the header to pull work area, characterized
in that the header is   the two lead pins against the abutment, the then
accurately orientated in the work area by    poles of which electromagnet
are arranged such using magnetic attraction of part of the header   55
that when a header is in the work area one pole 



to pull two lead pins of the header against a     is at the area of the
posts and the opposite pole non-magnetizable  abutment, the  magnetic
is at the area of the terminal leads. attraction resulting from one pole of
an electro- magnet at the area of the posts and the
Revendications opposite pole at the area of the terminal leads.   60 2. A
method as claimed in Claim 1, in which       1. Proced6 permettant de
realiser un dis- said abutment engages the posts when the lead     positif
a corps solide microminiature, com- pins are pulled against the abutment.
prenant une 6tape d'orientation d'un support du 3. A method as claimed in
Claim 1 or 2, in     dispositif, support qui pr6sente au moins deux which
the header is transported into the work   65   conducteurs s'6tandant a
travers le corps du 5    9                   0003629
10 support de facon a former des fiches de contact     presente au moins
deux conducteurs s'6tendant u-dessus du corps et des terminaux au-
A travers le corps du support de facon a former dessous du corps, procede
selon lequel le sup-      des fiches au-dessus du corps et des terminaux
port est transporte avec approximativement          au-dessous du corps,
appareil qui comprend l'orientation d6sir6e dans une zone de travail,    5
une zone de travail et des moyens de transport caracterise en ce que le
support est ensuite        destines au transport du support avec approx-
rigoureusement orient6 dans la zone de travail a    imativement
l'orientation desiree dens la zone l'aide d'attraction magnetique d'une
partie du      de travail, caracterise en ce que l'appareil support, afin
d'attirer deux conducteurs du sup-    comprend en outre une but6e non
magnetis- port contre une butee non  magnetisable,   10   able permettant
de definir l'orientation desirde I'attraction magnetique provenant d'une
pole        du support dens la zone de travail lorsque deux d'un
electro-aimant dens la zone des fiches et      conducteurs du support sont
attires contre la du pble oppose dens la zone des terminaux.          but6e
et un electro-aimant servant A attirer une 2. Procede selon la
revendication 1, carac-      partie du support afin d'attirer une partie du
terise en ce que ladite but6e entre en contact   15   support pour attirer
les conducteurs contre la avec les fiches lorsque les conducteurs sont
butee, les p6les de l'electro-aimant etant attir6s contra la but6e.
disposes de facon que lorsqu'un support se 3. Procede selon la
revendication 1 ou 2,        trouve dens la zone de travail, un p8le se
trouve caracterise en ce que le support est transporte     dans la zone des
fiches et le p6le oppose dans la dens la zone de travail sur une bande
porteuse   20   zone des terminaux. dans la direction longitudinale de
laquelle sont d6coup6s une serie de trous, dans chacun
Patentanspruche desquels est appliqud un support presentant pratiquement
l'orientation d6sirea, ces trous         1. Verfahren zur Herstellung einer
Mikro- empechant une trop  grande  rotation  des   25
miniatur-Feststoff-Anordnung, des den Schritt supports.
des Orientierens eines Halters der Anordnung 4. Procede salon l'une des
revendications        umfasst, welcher Halter mindestens zwei Leiter-
precedentes, caracterise en ce que la polarite de   stifte enthalt, die
sich durch den Korper des l'electro-aimant  est chaque  fois  inversee
Halters erstrecken, derart, dass sie Ober dem lorsqu'un dispositif est
transportA dans la zone    30    Korper stiftf6rmige Ansatze und unter dem
de travail.                                         Korper Anschlussleiter
bilden, wobei bei diesem 5. Procede salon la revendication 4, carac-
Verfahren der Halter mit nahezu der gewun- terise en ce qu'une piece de
mat6riau ferro-        schten Orientation in ein Arbeitsgebiet befordert
magnetique dens la proximite d'un pole de           wird, dadurch
gekennzeichnet, dass der Halter l'electro-aimant provoque l'extension du
champ    35   dann in dem Arbeitsgebiet genau dadurch orien- magnetique
vers une zone situ6e immediate-          tiert wird, dass eine magnetische
Anziehungs- ment A l'ext6rieur de la zone de travail, de sorte  kraft eines
Teiles des Halters angewandt wird, qua le support paut subir l'effet du
champ mag-     um zwei Leiterstifte des Halters gegen einen netique
lorsqu'il atteint la zone de travail.       nichtmagnetisierbaren  Anschlag
zu  ziehen, 6. Procede salon l'una des revendications   40    wobe; die
magnetische Anziehungskraft vom precedentes, caracterise en ce qu'apres
orienta-    einen Pol eines Elektromagneten an der Stelle tion convenable
du support dens la zone de         der stiftformigen Ansatze und vom
anderen Pol travail A l'aide d'attraction magnetique, une       an der
Stolle der Anschlussleiter herruhrt. pince applique  le support contra la
face             2. Verfahren nach Anspruch  1, dadurch inferieure d'une
but6e pour limiter le d~place-   45    gekennzeichnet, dass der genannte
Anschlag ment du support pendant l'operation suivante.       mit den sti
eLrmigen Ansitzen  zusammen- arbeitat, wenn die Leiterstifte gegen den An-
7.Proc~d6 salon le revandicetion 6, caa-schlag gezogan warden. terise en ce
que l'electro-aimant est mis hors        3. Verfahren nech Anspruch 1 od.r
2, da- circuit apres application du support contra la
dnspden Hler in des but~eepanrla pince.                           50
durch gekennzeichnet, dass der Halter in das 8. Procede selon la
revendication 6 ou la        Arbeitsgebiet auf einem Trigerstreifen befor- 



an ca              ~~~dart wird, dar eine Raihe von Ldchern in
revendication 7, caracterise en ce qu'aprbs que     seir  dnrine eist voi
in id la pince a appliqu6 le support contre la but6e,    seiner
Langsrichtung aufweist, wobei in jedem des soudures de fil sont realis6es
entre les       dieser Locher ein  Halter in  nahezu  der fiches et le
corps du dispositif present sur le   55    gewonschten  Orientation
angeordnet wird, support.                                           wobei
diese Locher verhindern, dass die Halter 9. Procede salon la revendication
6 ou la        zu grosse Drehbewegungen vollfuhren. revendication 7,
caracterise an ce qu'apres qua       4. Verfahren nach einem der
vorhergehenden Ia pince a appliqu6 le support contre la but6e, le
AnsprOche, dadurch gekennzeichnet, dass die corps d'un dispositif est
applique sur le support   60   Polaritat des Elektromegnetan jeweils um- et
relie au support.                               gekehrt wird, wenn elne
Anordnung in des 10. Appareil a utiliser pour l'orientation d'un
Arbeitsgebiet befordert wird. support dens un procede permettant de
nealiser        5. Verfahren nach Anspruch 4, dadurch un dispositif solide
microminiature selon l'une    gekennzeichnet, dass ein StOck ferromagnet-
des revendications precedentes, support qui   65   ischen Materials in der
Nahe eines Poles des *          '$                  111111111lll6    11
0003629                       12 Efektromagneten  bewirkt, dass  sich  das
Klammer den Halter gegen den Anschlag Magnetfeld zu einem Gebiet sofort
ausserhalb      druckt, der Korper einer Anordnung auf den des
Arbeitsgebietes ausbreitet. so dass der Ein-  Halter angebracht und mit dem
Halter ver- fluss des Magnetfeldes von dem Halter emp-        bunden wird.
funden werden kann, wenn er in das Arbeitsge-    5  10. Vorrichtung  zur
Anwendung  beim biet gelangt.
Orientieren eines Halters bei einem Verfahren 6. Verfahren nach einem der
vorhergehenden     zur Herstellung einer Mikrominiatur-Feststoff-
Anspruche, dadurch  gekennzeichnet, dass,         Anordnung nach einem  der
vorhergehenden nachdem der Halter genau in dern Arbeitsge-       Anspriche,
wobei dieser Halter mindestens biet   unter   Anwendung   magnetischer   10
zwei Leiterstifte enthalt, die sich durch den Anziehungskraft orientiert
worden ist, der Halter  Korper des Halters derart erstrecken, dass sie
durch eine Klammer aufw~rts gegen die Unter-      uber dem Korper
stiftf6rmige Ansatze und unter seite eines Anschlags gedruckt wird, derart,
dem Korper Anschlussleiter bilden, wobei die dass der Halter wahrend einer
darauffolgenden     Vorrichtung ein Arbeitsgebiet und Beforder- Bearbeitung
in seiner Bewegung beschrankt   15   ungsmittel zur Beforderung des Halters
mit wird.                                             nahezu der
gewOnschten Orientation in das 7. Verfahren nach Anspruch 6, dadurch
Arbeitsgebiet enthalt, dadurch gekennzeichnet, gekennzeichnet, dass der
Elektromagnet ausge-     dass die Vorrichtung weiter einen nichtmag-
schaltet wird, nachdem der Halter durch die       netisierbaren Anschlag
zum  Definieren einer Klammer gegen den Anschlag gedruckt worden   20
gewunschten Orientation des Halters in dem ist.
Arbeitsgebiet beim Ziehen zweier Leiterstifte 8. Verfahren nach Anspruch 6
oder 7, da-       des Halters gegen den Anschlag, und einen durch
gekennzeichnet, dass, nachdem  die         Elektromagneten enthalt, der
einen Teil des Klammer den Halter gegen den Anschlag             Halters
anzieht um die zwei Leiterstifte gegen druckt, Drahtverbindungen zwischen
den stift-  25   den Anschlag zu ziehen, wobei die Pole dieses formigen
Ansatzen und einem auf dem Halter        Elektromagneten derart angeordnet
sind, dass, vorhandenen Korper der Anordnung hergestellt      wenn sich ein
Halter in dem Arbeitsgebiet be- werden.
findet, ein Pol an der Stelle der stiftformigen 9. Verfahren nach Anspruch
6 oder 7, da-        Ansatze und der andere Pol an der Stelle der cdurch
gekennzeichnet, dass, nachdem  die   30    Anschlusslieter liegt.' 35 40 45
50 55 60 65 7    


