
0  104 242                      2 Description
Only that portion of the foil exposed by the aper- ture in the tape carrier
is available for photolitho- Background of the Invention
graphic processing on the surface contacting the 1. Field of the Invention
adhesive. Bonding of the foil to the tape is accom- This invention relates
to the field of processes    5    plished by the adhesive properties of the
tape. for creating metallization patterns on the surfaces    Care must be
taken to ensure that the finished of a substrate and more particularly to
processes    assembly is not exposed to high temperatures for creating high
resolution metallization patterns  which would cause the adhesive to lose
strength. on the surfaces of quartz crystals, hybrid circuits  Care must
also be exercised in the selection of or semiconductor devices using
photolitho-   10   developing and etching agents used in the pro- graphic
techniques which are readily adapted to      cessing of the leads also to
ensure that they do automation.
not react adversely with the adhesive. The adhesive is prone to attracting
dirt and dust which 2. Description of the Prior Art
can contaminate the chemicals used in further The normally accepted
manufacturing process   15   processing the tape carrier assembly. for
producing metallization areas on quartz crys-     Although other prior art
devices are useful for tal products is a stenciling process called shadow
forming flexible metal leads they are not well masking. In this process an
apertured mask is       suited for processing more brittle workpieces
placed in contact with a crystal blank which is      such as ceramic or
quartz crystal substrates. It is sometimes polished. The apertures in the
mask   20   evident that separating such workpieces from the form a stencil
pattern corresponding to places       adhesive surface of a tape carrier
would likely where metallization is desired and will be de-       result in
damage to a large number of the sub- posited. The masked blank is placed in
a suitable    strates. This would make production yield low [err] chamber.
Metal is then evaporated with-       and assembly costs unreasonably high.
A further in the chamber and adheres to the crystal's   25   drawback of
the tape carrier is that it is obviously surface in the places exposed by
the apertures of    usable only once as attempted reuse would de- the
stencil. In such a process resolution is moder-  grade the adhesive
properties of the tape carrier ate at best with dimensional accuracy being
only    rendering the adhesive unreliable. within approximately 111000th
inch (25 [err]). The        It is also known that both sides of a silicon
resolution is limited by the accuracy with which a    30   wafer may be
exposed simultaneously using shadow mask can be manufactured by various
double sided photolithography. Such exposures machining or etching
techniques.                    are normally made using an "alligator mask",
If metal is to be deposited on both surfaces of    which holds
photolithographic masks in direct the crystal by shadow masking, alignment
of the      contact with photoresist coated silicon wafers. desired
patterns from front to back is difficult to   35   Other methods of double
sided photolithography control. This alignment typically varies from one
are known in the art. crystal to the next, resulting in inconsistency in
the crystal's motional parameters. The crystal's     Summary of the
Invention motional parameters determine the center fre-         It is an
object of the present invention to pro- quency, passband shape, spurious
response, and    40   vide an improved method of creating high resolu-
other electrical parameters. The masks are          tion metallization
patterns on one or both sur- typically made of stainless steel or other
metal     faces of a substrate. with thickness of about 3/1000th of an inch
(76        It is another object of the present invention to [err]).
Intricate stencil patterns in this thin metal are  improve front to back
alignment and line resolu- sily bent or otherwise damaged.              45
tion of metallization patterns on quartz crystals. [err] addition, due to
the stenciling nature of the       It is a further object of the present
invention to masks, not all patterns are producible by this       provide
an improved method of captivating a sub- method without using two or more
iterations of      strate within a holder during processing. the process.
This generally results from the masks    It is a further object of the
present invention to being punched or etched from a single sheet of   50
provide a method of captivating a quartz crystal in metal. Patterns which
do not connect in some         a holder during photolithographic processing
for way to the edge of the crystal are impossible to     a single sided or
a double sided process. fabricate. In addition, such masks are difficult
and  These and other objects of the invention will time consuming to make.
This is a serious draw-      become apparent to those skilled in the art
upon back to the experimental stages of crystal de-   55   consideration of
the following description of the velopment.
invention. In one method for making a tape carrier for         The present
invention is directed to providing a manufacturing leads for integrated
circuits, an      method of captivating a substrate having two adhesive
backed flexible insulating tape is used to  opposed surfaces within a
holder. The holder has carry thin metal sheets of foil on its surface to
pro-   60   to opposed major surfaces and at least one duce integrated
circuit leads. The insulating tape  aperture which is appropriately
dimensioned to has one entire surface covered with adhesive and    accept
the substrate. The substrate is placed has holes punched in its surface
which allow        within the aperture of the holder and a dry film 



access to both sides of portions of the copper foil  photopolymer resist is
laminated to at least one of for processing by photolithographic
techniques.   65   the surfaces of the holder and the substrate. The 2    3
0 104 242                       4 photopolymer resist, therefore,
captivatesthe sub-  crystals. Similar holders, however, could be manu-
strate within the holder. The dry film photo-       factured for use with
ceramic, metal, or silicon sub- polymer resist is then caused to polymerize
in      strates. The pattern of holes 30 may be repeated at desired areas.
One of these desired patterned       regular intervals throughout the
length of the areas should be an uninterrupted area extending    5
holder. Although a reoccurring specific pattern of from the surface of the
holder to the surface of the  eight (8) holes is shown for the preferred
embodi- substrate. The undesired areas of the dry film      ment, any
convenient number may be used. photopolymer resist are then removed. This
In Fig. 1 and again in Fig. 2, one can see that the leaves a retaining tab
of resist in one corre-      substrate 35, which is illustrated as a quartz
crystal sponding uninterrupted desired area extending    10   blank
uniformally coated on one or both surfaces from the surface of the holder
to the surface of the  with a metal such as aluminum, is placed within
substrate. Several such tabs may be formed. The     the apertures of the
holder. Space 45 between the substrate is therefore captivated within the
aper-  aperture walls and the crystals is shown exag- ture of the holder by
the dry film photopolymer     gerated for illustrative purposes. In the
preferred resist before it is developed and by one or more   15
embodiment about a 5 mil (127 [err]) gap is present retaining tabs after it
is developed.               between the crystal and the holder. In one
embodi- The features of the invention believed to be      ment a very tight
tolerance is held between the novel are set forth with particularity in the
aperture of the holder and the crystal substrate in appended claims. The
invention itself, however,     order to assure good alignment and
registration. A both as to organization and method of operation,   20   dry
film photopolymer resist 40 has been lami- together with further objects
and advantages        nated to the bottom surface of the holder. thereof,
may be best understood by reference to       A dry film photopolymer resist
(hereafter called thefollowingdescriptiontakeninconjunctionwith
"resist") is a substance which comes in a thin the accompanying drawings.
sheet and polymerizes when desired areas are 25   exposed to certain
wavelengths of light. In the pre- Brief Description of the Drawings
ferred embodiment Riston[err] made by Dupont may FIG. 1 shows an exploded
view of the substrate    be used, and it has been found that a 1.1. mil (28
holder showing the relative locations of the sub-   [err]) thick resist is
optimum for this process. Dry strates and photoresist.
film photopolymer resists have an advantage over FIG. 2 shows the substrate
holder of Fig. 1 after   30   liquid photopolymer resists in that the user
does lamination.                                         not have to be
concerned with getting an even FIG. 3 shows a cross sectional view of Fig.
2     thickness with uniform coverage on the work- along line 3-3.
piece. After polymerization the unpolymerized
FIG.4illustratestheexposureprocessforthedry       areas of the dry resist
can easily be washed away film photopolymer resist.                     35
by immersing the resist in an appropriate develop- FIG. 5 shows a portion
of the cross-section of Fig.  er as recommended by the manufacturer. 3
after exposure and development of the photo-       As illustrated by Fig. 2
the resist is cut into strips polymer resist.
somewhat narrower than the width of the holder FIG. 6 shows the
cross-section of Fig. 5 after    but wide enough to completely cover all
apertures metallization has been etched away.           40   30 of the
holder while not interfering with drive FIG. 7 shows the crystal being
retained in the    holes 25. The resist is then laminated, using a heat
holder by retaining tabs after exposure, develop-   lamination process, to
the holder and the sub- ment and etching.
strates are enclosed in the apertures of the FIG. 8 shows the completed
quartz crystal.        holders. In the preferred embodiment resist 40 is 45
actually laminated to the lower surface of holder Description of the
Preferred Embodiment              20 before the quartz crystals 35 are
placed into the Referring to Fig. 1 of the preferred embodiment,  apertures
30. But the crystals could be placed in the body 15 of a holder 20 is
preferably composed   the holder before lamination takes place. The use of
flexible stainless steel shim stock approximately  of heat lamination
eliminates the sticky tape used 311000th of an inch thick (76 [err]). In
the preferred   50   in other processes. Therefore, there is no adhesive
embodiment the holder is stamped, etched or        to contaminate chemicals
used later in the process otherwise formed into a shape similar to 35 mm
and handling is much simpler. photographic film format. Drive holes 25 are
In the next step of the process a second layer of located along each edge
and are used to transport  resist 55 is laminated to the upper surface of
the the holder through a processing system. The pre-   56   holder thus
captivating the substrate on both sides ferred embodiment adapts 35 mm
photographic         with the dry resist. A frontal view of this assembly
film drive equipment to this purpose.              is shown as 60 in Fig.
2. 



Apertures 30 are of the same shape and of          It should be noted that
although the preferred slightly larger dimensions than the substrate
embodiment shows both sides of holder 20 lami- which the holder will
accommodate. The aperture   60   nated with resist, a single sided process
is also and substrate may or may not contain some           possible since
only one layer of resist is necessary keying mechanism to ensure the
substrate is        to captivate the substrate. inserted with proper
orientation if appropriate. In  Resist 55 is also of narrower width than
the one embodiment, this process is used to produce     width of the holder
20 but greater width than is high resolution metallization patterns on
quartz   65   required to cover all apertures 30. Print 55 is also 3    5
0  104 242                      6 heat laminated to the surface ofthe
holder 20 and   process. Such photolithographic masks can be the surfaces
of the substrate 35. The process may   made of any number of materials. In
the preferred ,proceed in the following order: laminate the first
embodiment glass masks are used. In the photo- 'de; place substrate in
aperture; laminate the     lithographic process, photolithographic mask 80
second side; the second laminating process for    5    is the counterpart
of the shadow mask in a resist 55 (the upper side) should cause both the
shadow  masking process. Since it is manu- lower and upper layers of resist
to adhere to the   factured  photographically  its  resolution  is crystal
substrate. The laminating process can be    approximately a factor of ten
better than that of a accomplished by passing the laminae between
mechanically bored or chemically etched shadow heated rollers.
10   mask. This results in a direct improvement in the A cross-section of
assembly 60 of Fig. 2 along    crystal's electrical parameters. lines 3-3
is shown in Fig. 3. This view more          As stated earlier, shadow masks
are typically clearly illustrates the captivation of substrate 35  made of
shim stock of about 3/1000th of an inch within apertures 30 of the holder
20 by resist      (76 [err]). Due to their very nature, long free- layers
55 and 40. In this view, the quartz substrate   15   standing pattern
members are not possible in a 70 is shown to have metallization layers 65
and 75  production environment since normal wear and on both surfaces.
Although the substrate is         tear will damage or wear out these masks
in a shown to be the same thickness as the crystal,   -    very short
period of time. Such long members this is not required if a resiliant
resist is used. This  made of such thin material can hardly support is
because of a property of the resist known in the   20.  their own weight
and are very easily damaged. art as "tenting". As stated earlier, in the
preferred  Since the patterns on photolithographic masks embodiment the
substrate is quartz and the          are photographic, they exhibit no such
problem. metallization is aluminum. The spaces 45 be-         In the
present invention one or more clear tab tween the holder body 15 and the
substrate 70       areas 85 located at the perimeter of each sub- may be
greater than shown to allow the resist   25   strate is placed on the glass
mask. These tab ers to collapse and touch one another. This       areas 85
form retaining tabs in the resist material. makes a more secure bond to
hold the substrate      These retaining tabs will be attached both to the
in place.                                           substrate and to the
holder as will be shown in At this stage of the process the upper resist
later steps. layer 55 is tightly bonded to the holder body 15   30  Fig. 4
further illustrates the process of exposing and the upper metallization 65.
The lower resist   the photoresist in a double sided version of the layer
40 is tightly bonded to the holder body 15    present process. Although
Fig. 4 shows two light and the lower metallization layer 75. Although
sources 100 and 100a, many techniques are this embodiment shows that the
substrate is         known and may be used for exposing both sides coated
with metallization layers 65 and 75, it is not   35   using only one
source. Any of those techniques necessary for the adhesion of the resist.
It is     could easily serve the same purpose. merely a function of this
embodiment since a          In the exposure step, holder assembly 60 is
metal etching process to follow. It will be evident  sandwiched between and
placed in contact with to one skilled in the art that an unmetallized sub-
photomasks 80 and BOA. Since these are optical strate could be masked with
resist to allow selec-   40    masks they may be readily aligned by any
tive plating.                                       number of methods
before assembly 60 is placed Fig. 4 shows a photolithographic mask 80. This
therebetween. The captivated substrate within mask will be used in the next
step of this process.  assembly 60 is then carefully aligned with the pre-
The mask allows light to strike some portions of    aligned masks 80 and
80A. The total assembly is the resist layers while shading the light from
45   then held rigidly in place while exposure by light other portions. In
the preferred embodiment the     sources 100 and 100A takes place. In the
preferred clear areas will allow the light to strike the resist  embodiment
the light sources 100 and 100A are using polymerization. It would be
evident, how-  short wave ultraviolet light sources. This how- ever, to
anyone skilled in the art that although this  ever, is a function of the
characteristics of the dry embodiment is a positive process the process
50   film photopolymer resist. could also be implemented as a negative
process       After exposure is complete, assembly 60 is 



using the negative of this mask and a different     removed from between
the glass masks. It should type of resist and/or developer. One of the many
be noted that one distinct advantage of this advantages of using a
lithographic mask such as     process is that masks 80 and 80A are easily
mask 80 is that any type of pattern which can be   56   duplicated
photographically. Thus, if a mask is drawn and/or photographed can be
realized on        scratched or should it break, it is easily replaced at
the surface of the substrate within the resolution  low cost. This is in
sharp contrast with shadow accuracy of the film and resist.
masks. Also, new masks for experimental designs In one embodiment, crystal
electrode patterns     are quickly and readily fabricated directly from 95
are  formed on a quartz substrate by this   60   artwork done in drafting
tape. process. Arbitrary code numbers and letters 90        Fig. 5 shows a
portion of the same cross-section may also be formed by this process. As
will be      as that shown in Fig. 3 after exposure has taken explained
later, these numbers and letters, as      place and the undesired
unpolymerized areas of shown, could not be manufactured on the
the resist have been removed. Removal of the un- finished product with a
single shadow masking    65   desired resist areas is accomplished by
exposing    7                   0  104 242                      8 the
entire assembly 60 to an appropriate develop-   duct. Note that the
freestanding areas such as 185 ing agent as specified by the manufacturer
of the    of alpha or numeric characters or 167 of the elec- resist. It
should be noted that holding tabs 115    trode pattern could not have been
produced by securely hold the substrate in place and further     shadow
mask stenciling. This is due to the stencil- serve to absorb shocks and
stresses if assembly    5    ing nature of the shadow mask process.
Similarly, 110 is flexed. They thus provide support and pro-   freestanding
electrode patterns can be more read- tection to the fragile crystal
substrate while allow-  ily generated  using  photolithography. Such ing
flexing or rolling of the holder. This allows a  patterns could only have
been generated pre- holder of great length to be rolled onto a reel
viously by shadow masking with multiple shadow similar to motion picture
film without damaging    10   masks, or other complicated processes which
the substrate.                                       greatly increase
process cost and risk of damage In areas 127 the resist has been dissolved
to     to the substrate and masks during handling. Such expose
metallization 65 and 75. Resist areas 120    freestanding areas as 167 are
known in the art to and 125 now mask areas of metallization 65 and
improve spurious responses, but were difficult to 75 respectively which
will become upper and    15    manufacture until now. lower crystal
electrodes respectively. These areas    One can therefore see the above
method in- will be protected by the resist during the process   deed
captivates the substrate during processing. steps that follow. In the
preferred embodiment, it  The holder can be reused many times, and there is
desired to etch away metallization which was     is no messy adhesive to
contaminate the process. previously deposited to surfaces of substrate 70.
20   In addition, it has been found that pattern resolu- The chemicals used
to perform the etching pro-       tion  with the photolithographic process
is cess should not affect the holder material if the   approximately 10
times better than with shadow holder is to be reused. It will be evident to
those  masks. Dimensions can be held to within 1/ skilled in the art that a
plating process or other  10,000th inch (25 pm) with photolithography com-
types of processes can be implemented using this   25   pared to 1/1000th
inch (25 [err]) with shadow photolithographic masking technique.
masks. Also photolithography lends itself to Fig. 6 shows the same assembly
130 after an       many known methods of attaining good front to etching
process has taken place. The metallization  back alignment. All these
factors contribute to which formerly covered areas 142 has been
direct improvement in a crystal's electrical per- etched away by an
appropriate solution, and the    30   formance. bare crystal is exposed.
Fig. 7 shows a frontal       Thus it is apparent that there has been
provided view of assembly 130. Cross-section 130 could be    in accordance
with the invention a method that taken along line 6-6 of Fig. 7. Here one
clearly    fully satisfies the objects, aims, and advantages sees retaining
tabs 115 suspending crystal 155 in   set forth above. While the invention
has been place within the holder 20. The tabs 115 are   35   described in
conjunction with specific embodi- uninterrupted in an area from the surface
of the    ments thereof, it is evident that many alternatives, substrate to
the surface of the holder. Also shown  modifications and variations would
be apparent is the resist covered electrode 120 and resist      to those
skilled in the art in light of the foregoing covered code letters and
numbers 160. The resist    description. on these remaining resists covered
areas can now    40 easily be washed away with an appropriate
Claims solvent, thereby releasing the substrate from the holder. In the
preferred embodiment the solvent       1. A photolithographic processing
method of is acetone. Alternatively, removal from the holder  captivating a
substrate (35) having two opposed can be accomplished by a punching
operation, a    45    major surfaces within a holder (20), said holder
cutting operation or even cutting away the retain-  having two opposed
major surfaces and at least 



ing tabs with a laser. Such a step would normally   one aperture (30)
appropriately dimensioned for be followed by dissolving away the remaining
accepting said substrate (35), said method charac- resist left on the
substrate.                       terized by the steps of: Fig. 8 shows the
finished crystal product 190.   50  placing said substrate (35) within said
aperture Metallization areas 165 remain where the retain-    (30); ing tabs
115 once were. This tab metallization        laminating a dry film
photopolymer resist (40, should be either strategically placed so as not to
55) to at least one surface of said holder (20) and interfere with the
operation of the crystal (or other  said substrate (35), thereby
captivating said sub- device), or removed by some means. Alterna-   55
strate (35) within said aperture (30); tively, the metallization areas 165
can be used as a  polymerizing said resist in desired areas in- portion of
the substrate electrodes or metal        cluding at least one uninterrupted
area extending patterns themselves. In this manner they will       from
one surface of said holder to a corre- serve a multiple function and
removal is not        sponding surface of said substrate; necessary or
desired.                         60      removing resist in the undesired
areas (127), Front electrode 170 and backside electrode 175    thereby
leaving a retaining tab of resist (115) in now  constitute exposed
metallization  areas       said uninterrupted area extending from one sur-
where before they were covered with photoresist.    face of said holder to
a corresponding surface of For illustrative purposes code letters and num-
said substrate. bers 180 have been shown on the finished pro-   66    2. A
method in accordance with claim 1 wherein 5    7                   0  104
242                       8 the entire assembly 60 to an appropriate
develop-    duct. Note that the freestanding areas such as 185 ing agent as
specified by the manufacturer of the    of alpha or numeric characters or
167 of the elec- resist. It should be noted that holding tabs 115     trode
pattern could not have been produced by securely hold the substrate in
place and further     shadow mask stenciling. This is due to the stencil-
serve to absorb shocks and stresses if assembly    5    ing nature of the
shadow mask process. Similarly, 110 is flexed. They thus provide support
and pro-  freestanding electrode patterns can be more read- tection to the
fragile crystal substrate while allow-  ily generated  using
photolithography. Such ing flexing or rolling of the holder. This allows a
patterns could only have been generated pre- holder of great length to be
rolled onto a reel     viously by shadow masking with multiple shadow
similar to motion picture film without damaging    10   masks, or other
complicated processes which the substrate.
greatly increase process cost and risk of damage In areas 127 the resist
has been dissolved to     to the substrate and masks during handling. Such
expose metallization 65 and 75. Resist areas 120    freestanding areas as
167 are known in the art to and 125 now mask areas of metallization 65 and
improve spurious responses, but were difficult to 75 respectively which
will become upper and    15    manufacture until now. lower crystal
electrodes respectively. These areas    One can therefore see the above
method in- will be protected by the resist during the process   deed
captivates the substrate during processing. steps that follow. In the
preferred embodiment, it  The holder can be reused many times, and there is
desired to etch away metallization which was      is no messy adhesive to
contaminate the process. previously deposited to surfaces of substrate 70.
20   In addition, it has been found that pattern resolu- The chemicals used
to perform the etching pro-      tion with the photolithographic  process
is cess should not affect the holder material if the   approximately 10
times better than with shadow holder is to be reused. It will be evident to
those  masks. Dimensions can be held to within 1/ skilled in the art that a
plating process or other   10,000th inch (25 [err]) with photolithography
com- types of processes can be implemented using this   25   pared to
1/1000th inch (25 [err]) with shadow photolithographic masking technique.
masks. Also photolithography lends itself to Fig. 6 shows the same assembly
130 after an        many known methods of attaining good front to etching
process has taken place. The metallization  back alignment. All these
factors contribute to which formerly covered areas 142 has been
direct improvement in a crystal's electrical per- etched away by an
appropriate solution, and the    30   formance. bare crystal is exposed.
Fig. 7 shows a frontal       Thus it is apparent that there has been
provided view of assembly 130. Cross-section 130 could be    in accordance
with the invention a method that taken along line 6-6  of Fig. 7. Here one
clearly    fully satisfies the objects, aims, and advantages sees retaining
tabs 115 suspending crystal 155 in   set forth above. While the invention
has been place within the holder 20. The tabs 115 are   35   described in
conjunction with specific embodi- uninterrupted in an area from the surface
of the    ments thereof, it is evident that many alternatives, substrate to
the surface of the holder. Also shown  modifications and variations would
be apparent is the resist covered electrode 120 and resist      to those
skilled in the art in light of the foregoing covered code letters and
numbers 160. The resist    description. on these remaining resists covered
areas can now    40 



easily be washed away with an appropriate           Claims solvent, thereby
releasing the substrate from the holder. In the preferred embodiment the
solvent       1. A photolithographic processing method of is acetone.
Alternatively, removal from the holder  captivating a substrate (35) having
two opposed can be accomplished by a punching operation, a   45    major
surfaces within a holder (20), said holder cutting operation or even
cutting away the retain-  having two opposed major surfaces and at least
ing tabs with a laser. Such a step would normally   one aperture (30)
appropriately dimensioned for be followed by dissolving .away the remaining
accepting said substrate (35), said method charac- resist left on the
substrate.                       terized by the steps of: Fig. 8 shows the
finished crystal product 190.   50  placing said substrate (35) within said
aperture Metallization areas 165 remain where the retain-    (30); ing tabs
115 once were. This tab metallization        laminating a dry film
photopolymer resist (40, should be either strategically placed so as not to
55) to at least one surface of said holder (20) and interfere with the
operation of the crystal (or other  said substrate (35), thereby
captivating said sub- device), or removed by some means. Alterna-   55
strate (35) within said aperture (30); tively, the metallization areas 165
can be used as a  polymerizing said resist in desired areas in- portion of
the substrate electrodes or metal        cluding at least one uninterrupted
area extending patterns themselves. In this manner they will       from
one surface of said holder to a corre- serve a multiple function and
removal is not        sponding surface of said substrate; necessary or
desired.                         60      removing resist in the undesired
areas (127), Front electrode 170 and backside electrode 175    thereby
leaving a retaining tab of resist (115) in now  constitute exposed
metallization  areas       said uninterrupted area extending from one sur-
where before they were covered with photoresist.    face of said holder to
a corresponding surface of For illustrative purposes code letters and num-
said substrate. bers 180 have been shown on the finished pro-   65    2. A
method in accordance with claim 1 wherein    9                  0  104 242
10 said polymerizing step is accomplished by expos-    zum Halten eines
Substrats (35), welches zwe' ing said dry film photopolymer resist (40, 55)
to   gegenuberliegende Hauptoberflachen aufweis   J light (100, 100A) of an
appropriate wavelength for  in einem Halter (20), der zwei gegenuberliegend
an appropriate length of time.                      Hauptoberflachen und
wenigstens eine  ffnun; 3. A method in accordance with claim 2 wherein    5
(30) aufweist, die zur Aufnahme des Substrat said dry film photopolymer
resist (40, 55) is       (35) geeignet dimensioniert ist, gekennzeichnet
exposed by passing light through photolitho-        durch die Schritte:
graphic masks (80,80A) during the exposing step.      Anordnen des
Substrats (35) in der Offnung 4. A method in accordance with claim 3
wherein    (30), Laminieren einer trockenen Photopolymer- said
photolithographic masks (80, 80A) are in   To   resistschicht (40, 55) auf
wenigstens einer Ober- contact with said dry film photopolymer resist
flache des Halters (20) und des Substrats (35), (40, 55) during the
exposing step.                  wodurch das Substrat (35) in der Offnung
(30) ge- 5. A method in accordance with any preceding      halten wird,
claim wherein the laminating step is accom-           Polymerisation des
Resists in erwunschten Be- plished by a heat laminating process.         t5
reichen, die wenigstens einen ununterbrochenen 6. A method in accordance
with any preceding      Bereich aufweisen, der sich von einer Oberflache
claim further including the step of removing said   des Halters zu einer
entsprechenden Oberflache substrate (35) from said holdeer (20) after
resist is  des Substrats erstreckt, removed from undesired areas (127).
Entfernen des Resists in den unerwOnschten 7. A method in accordance with
claim 6 wherein   20   3ereichen  (127), wodurch  in dem  ununter- the step
of removing said substrate (35) from said  brochenen Bereich ein
Haltelappen (115) aus Re- holder (20) is accomplished by a process which
sist belassen wird, der sich von einer Oberflache cuts said retaining tab
(115).                      des Halters zu einer entsprechenden Oberflache
8. A method in accordance with claim 6 wherein    des Substrats erstreckt.
the step of removing said substrate (35) from said   25  2. Verfahren nach
Anspruch 1, bei dem der holder (20) is accomplished by a punching pro-
Polymerisierungsschritt dadurch erfolgt, dag die cess.
trockene, Photopolymerresistschicht (40, 55) mit 9. A method in accordance
with any preceding      Licht (100, 100A) einer geeigneten Wellenlange
claim further including the step of dissolving all  wahrend einer
geeigneten Zeitdauer belichtet resist from the surfaces of said substrate
(35) with   30   wird. an appropriate solvent as the last step.
- 3. Verfahren nach Anspruch 2, bei dem die 10. A method in accordance with
claim 9 where-    trockene Photopolymerresistschicht (40, 55) be- in said
solvent is acetone.                        lichtet wird, indem wahrend des
Belichtungs- 11. A method in accordance with any preceding     schrittes
Licht durch photolithographische Mas- claim wherein said holder (20) has
drive holes (25)   35   ken (80, 80A) hindurchtritt. 



spaced at regular intervals along the length and      4. Verfahren nach
Anspruch 3, bei dem die near an edge of said holder (20).
photolithographischen Masken (80,80A) wahrend 12. A method in accordance
with claim 11          des Belichtungsschrittes mit der trockenen Photo-
wherein said drive holes (25) are compatible with   polymerresistschicht
(40, 55) in  Ber0hrung 35 mm photographic film drive equipment.      40
stehen. 13. A method in accordance with any preceding       5. Verfahren
nach einem der vorhergehenden claim wherein said holder (20) material is
stain-   Anspruche, bei dem der Laminierungsschritt mit less steel.
einem  Wirmelaminierungsverfahren  durchge- 14. A method in accordance with
any preceding     fuhrt wird. claim including the step of plating metal on
a   45   6. Verfahren nach einem der vorhergehenden surface of said
substrate (35) after resist (40,55) is  Anspruche, welches ferner den
Schritt aufweist, removed from undesired areas (127).                 daB
das Substrat (35) von dem Halter (20) entfernt 15. A method in accordance
with any preceding     wird, nachdem der Resist von den unerwunsch- claim
further including the step of metal plating   ten Bereichen (127) entfernt
worden ist. said substrate (35) on at least one surface prior to   50  7.
Verfahren nach Anspruch 6, bei dem der the step of placing said substrate
(35) in said aper-  Schritt zum Entfernen des Substrats (35) aus dem ture
(30).                                          Halter (20) mit einem
Verfahren durchgefuhrt 16. A method in accordance with claim  15
wird, welches den Zuruckhalterlappen (115) aus- further including the step
of etching said metal    schneidet. plating (65, 75) after resist (40, 55)
is removed   55  8. Verfahren nach Anspruch 6, bei dem der from undesired
areas (127).                         Schritt zum Entfernen des Substrats
(35) aus dem 17. A method in accordance with claim 15 or 16    Halter (20)
mit einem Stanzverfahren durchge- wherein said metal is aluminum.
fOhrt wird. 18. A method in accordance with any preceding      9. Verfahren
nach einem der vorhergehenden claim wherein said substrate (35) material is
60   Anspruche, welches ftraer den Schritt umfaBt, quartz.
daB der gesamte Resist von den Oberflachen des Substrats (35) mit einem
geeigneten Losungs- PatentansprOche
mittel als der letzte Schritt aufgelost wird. 10. Verfahren nach Anspruch
9, bei dem das 1. Photolithografisches Bearbeitungsverfahren   65
Losungsmittel Aceton ist. 6    WIWI L    S 11                  0104242
12 11. Verfahren  nach  einem  der vorherge-         en exposant lFenduit
sec r6sistant photopoly    2 9    henden Anspruche, bei dem  der Halter
(20)    .   merise en film  (40, 55) a la lumiere (100 Antriebsoffnungen'
(25) aufweist, die langs der      100A) dune longueur d'onde appropriee
pen- Lange und nahe einem  Rand des Halters (20)         dant un intervalle
de temps approprie. in gleichformigen Abstinden beabstandet sind.  5
3. Procede selon la revendication 2, dans le- 12. Verfahren nach Anspruch
11, bei dem            quel l'enduit sec resistant photopolymerise en die
Antriebsoffnungen (25) mit einer Antriebs-      film (40, 55) est expose en
faisant passer la vorrichtung fur photographischen 35 mm-Film
lumiere a travers des masques photolitho- kompatibel sind.
graphiques (80, 80A) pendant l'op6ration d'ex- 13. VErfahren  nach  einem
der vorherge-   ro   position. henden Anspruche, bei dem das Material des
4. Procede selon la revendication 3, dans le- Halters (20) rostfreier Stahl
ist.                  quel les masques photolithographiques (80, 14.
Verfahren  nach  einem  der vorherge-         80A) sont en contact avec
l'enduit sec r6sis- henden Anspruche, welches den Schritt um-
tant photopolymeris6 en film (40, 55) pendant fait, .eine Oberflache des
Substrats (35) mit   15   l'operation d'exposition. hMetallzu -beschichten,
nachdem  der Resist            5. Proced6  selon  lune  quelconque  des
(40, 55) von den unerwunschten  Bereichen           revendications 1 A 4,
dans lequel l'opdration (27) entfernt worden ist.
de laminage est realisee par un traitement de 15. Verfahren  nach  einem
der vorherge-         laminage A chaud. henden Anspruche, welches ferner
den Schritt   20     6. Proced6  selon  l'une  quelconque  des umfalt, daB
vor dem  Schritt des Anordnens          revendications 1 A 5, consistant en
outre A re- des Substrats (35) in der Offnung (30) wenig-       tirer le
substrat (35) du support (20) apres stens eine Oberflache des Substrats
(35) mit        que l'enduit r6sistant ait ete retire des zones Metall
beschichtet wird.                            non voulues (127). 16.
Verfahren nach Anspruch 15, welches   25        7. Procede selon Ia
revendication 6, dans le- ferner  den  Schritt  umfaBt,  die  Metall-
quel l'operation de retrait du substrat (35) du beschichtung (65, 75) zu
atzen, nachdem  der        support (20) est realis6e par une operation
Resist (40, 55) von den unerwunschten Berei-        consistant A couper
l'ergot de retenue (115). 



chen (127) entfernt worden ist.                       8. Procede selon la
revendication 6, dans le- 17. Verfahren nach Anspruch 15 oder 16,   30
quel l'operation de retrait du substrat (35) du bei dem das Metall
Aluminium ist.                   support (20) est realis6e par un proc6de
de 18. Verfahren  nach  einem  der vorherge-         pergage. henden
Anspruche, dadurch  gekennzeichnet,-           9. Procede  selon  l'une
quelconque  des daB das Material des Substrats (35) Quarz ist.
revendications 1 a 8, consistant en outre a 35   dissoudre tout l'enduit
resistant des surfaces Revendications
du substrat (35) avec un solvant approprie comme derniere operation. 1.
Procede   de  traitement  photolitho-           10. Procede selon la
revendication 9, dans graphique pour emprisonner un substrat (35)
lequel le solvant est de l'acetone. comportant deux surfaces opposees
princi-   40        11. Procede selon  l'une quelconque  des pales A
l'interieur d'un support (20), le support   revendications 1 a 10, dans
lequel le support comportant deux surfaces oppos6es princi-           (20)
comporte des trous d'entralnement (25) pales et au moins une ouverture ou
trou (30)        espaces d'intervalles reguliers sur la longueur ayant des
dimensions appropriees pour loger         et pres d'un bord du support
(20). le substrat (35), le procede etant caracterise   45   12. Procede
selon la revendication 11, dans en ce qu'il consiste a:
lequel les trous d'entralnement (25) sont com- placer le substrat (35) dans
ie trou (30);        patibles avec un dispositif d'entrainement de laminer
un enduit sec r6sistant photopoly-        film photographique de 35 mm.
merise en film (40, 55) sur au moins une sur-         13. Procede selon
-'une quelconque des face du support (20) et du substrat (35), pour   50
revendications 1 a 12, dans lequel le materiau emprisonner ainsi le
substrat (35) a l'interieur    de support (20) est de l'acier inoxydable.
du trou (30);                                         14. Procede selon
l'une quelconque des polymeriser  l'enduit  resistant  dans  des
revendications 1 b 13, consistant a deposer zones voulues incluant au moins
une zone            electrolytiquement un metal sur une surface
ininterrompue  s'etendant d'une  surface  du    55   du substrat (35) apres
que l'enduit resistant support a une  surface correspondante  du
(40, 55) ait 0t6 retire des zones non voulues substrat;
(127). retirer l'enduit resistant dans les zones non       15. Procede
selon  l'une quelconque des voulues (127), pour laisser ainsi un ergot de
revendications 1 a 14, consistant en outre a retenue d'enduit resistant
(115) dans la zone   60   d6poser electrolytiquement un metal sur au
ininterrompue  s'etendant d'une  surface  du        moins une surface du
substrat (35) avant de support A une surface correspondante  du
placer le substrat (35) dans le trou (30). substrat.
16. Procede  selon  la  revendication  15, 2. Procede selon la
revendication 1, dans le-     consistant en outre A attaquer le metal de-
quel l'opiration de polymerisation est realisee   65   pose
electrolytiquement (65, 75) apres que    13                    0  104  242
14 Ienduit r6sistant (40, 55) ait 6td retir6 des zones     de I'aluminium.
on vouluesl (27).                                         18. Proced6 selon
rune  quelconque  des 17- Proc6dc  selon  rune  quelconque  des
revendications 1 a 17, dans lequel le mat6riau de revendications 15 et 16,
dans lequel le m6tal est       substrat (35) est du quartz. 5 10
I 11111   NI Hhll ll18111 lI 75 20 25 30 35 40 45 50 55 60 65 8    


