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A METHOD FOR GENERATING A JETTING PROGRAM

!
Technical field of the invention

The present invention generally relates to the field
of jetting droplets of viscous medium onto a substrate.
More particularly it relates to methods for generating a
jetting program and deposit data for the jetting program

to be used by a viscous medium jetting machine.

Technical background

Machines for jetting droplets of viscous medium,
e.g. solder paste or glue, onto a substrate are software
controlled. The software needs instructions for how to
apply the viscous medium to a specific substrate. These
instructions are called a jetting program. Thus, the
jetting program supports the process of jetting droplets
onto the substrate in order to secure that proper amounts
of medium are accurately deposited on predetermined spots
of the substrate where pads are provided. A pad is a
delimited area of a conducting solid material. For
example, such a substrate is provided as a printed
circuit board, PCB. Leads of the components that are to
be mounted on the substrate will be positioned onto the
pads, and adhered thereto by means of the medium, which
is electrically conducting.

Typically, the preprocessing that generates the
jetting program is performed off-line, and involves some
manual steps performed by an operator.

Thus, generally, the generation of the jetting
program involves importing, to a generation program,
substrate data relating to a unique substrate, or a
unique set of identical substrates; and defining, on
basis of the substrate data, where on the substrate the
droplets are to be jetted.
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In a prior art example of a method for generating a
jetting program, a program called CADImport is used in
the off-line preprocessing phase, generating a jetting
program, and a program called Fluidmove®, vended by
Asymtek, receives and executes the jetting program upon
command. Thus, CADImport is used for importing and
processing CAD data or the like about a PCB, and
Fluidmove® is used for running the jetting machine on
basis of the processed CAD data. The CAD data comprises
pad data, i.e. data about position on the PCB and
extension of each individual pad, as well as data about
position, name and leads of each individual component
that is to be mounted on the PCB. Thus, it is also known
which pads each respective component will be using. The
positions are defined by x and y coordinates, where an xy
coordinate system covers the PCB. ‘

An operator who runs the CADImport program basically
programs where the droplets of viscous medium are to be
jetted onto the PCB, and more particularly on the pads,
such that for each lead of every component there will be
provided enough medium, which will be correctly
positioned. This is a process which requires knowledge of
the size of a single droplet, how many droplets that will
be sufficient for covering the needs of a specific lead,
and where on the pad each droplet should be placed.
Typically, the operator can find data about the droplet
size in/by means of CADImport, since machine data are
usually provided in advance. However, the appropriate xy
coordinates for each droplet must be figured out by the
operator based on experience. Once the droplets
associated with a component of a particular
identification (ID) are programmed, the thus obtained
droplet configuration may be stored in a component
database. In the future, when a component bearing the
same ID appears, the droplet configuration may simply be
retrieved from the database.
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When all droplet configurations for all components
have been programmed, the operator initiates a jetting
path generation, that generates a jetting path template
for how the jetting machine is going to move the jetting
nozzle in order to jet the viscous medium droplets onto
the PCB in accordance with the operator’s intention. The
final jetting data, i.e. the jetting path template, is
transferred to the Fluidmove® program, which is used for
running the jetting machine accordingly.

In spite of the possibility to store and reuse
droplet configuration data for the components it is time
consuming for the operator to define where each
individual droplet is to be placed for every new
component that is not registered in the database. This is
because the number of different components is vast, and
more or less every day new components are put on the

market. Consequently, the database is of limited wvalue.

Summary of the invention

An object of the present invention is to reduce the
time that is consumed by the operator for the off-line
preprocessing operation.

This and other objects are achieved according to the
present invention by providing methods having the
features defined in the independent claims. Preferred
embodiments are defined in the dependent claims.

For the purposes of this application, it is to be
noted that the term “viscous medium” should be inter-
preted as solder paste, flux, adhesive, conductive adhe-
sive, or any other kind of medium used for fastening com-
ponents on a substrate, conductive ink, resistive paste,
or the like; that the term “deposit” refers to a con-
nected amount of viscous medium applied at a position on

a substrate as a result of one or more jetted droplets;

" and that the term “substrate” should be interpreted as a

printed circuit board (PCB), a substrate for ball grid
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arrays (BGA), chip scale packages (CSP), quad flat
packages (QFP), wafers, flip-chips, or the like.

It is also to be noted that the term “jetting”
should be interpreted as a non-contact dispensing process
that utilizes a fluid jet to form and shoot droplets of a

viscous medium from a jet nozzle onto a substrate, as

compared to a contact dispensing process, such as “fluid

wetting”.

In one aspect of the present invention there is
provided a method for generating data for a jetting
program. The method comprises the steps of:

obtaining substrate data for a substrate, which is
to be provided with deposits and components;

for each component which is to be placed on the
substrate:

fetching component data for the component from
said substrate data; and

selecting a matching predefined deposit
pattern, comprising at least one deposit, which
matches a desired deposit pattern for said component
data, wherein the deposit pattern comprises, for
the/each deposit, deposit data comprising deposit
extension and deposit position; or

if no matching predefined deposit pattern
exists, defining a deposit pattern, comprising at
least one deposit, for the component data,
comprising the step of defining, for the/each
deposit, deposit data, which step comprises
determining deposit extension and deposit position.

In another aspect of the present invention there is
provided a method for generating a jetting program for a
viscous medium jetting machine. The method comprises the
steps of:

obtaining substrate data for a substrate, which is
to be provided with deposits and components;

for each component which is to be placed on the sub-

strate:
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fetching component data for the component from
said substrate data; and

selecting a matching predefined deposit pat-
tern, comprising at least one deposit, which matches

a desired deposit pattern for said component data,

wherein the deposit pattern comprises, for the/each

deposit, deposit data comprising deposit extension
and deposit position; or

if no matching predefined deposit pattern
exists, defining a deposit pattern, comprising at
least one deposit, for the component data, compris-
ing the step of defining, for the/each deposit,
deposit data, which step comprises determining
deposit extension and deposit position;

determining a jetting sequence on basis of the
deposit patterns; and

generating a jetting program on basis of the jetting
sequence.

In a further aspect of the present invention, the
method of generating a jetting program is expanded to
include generating a program for inspecting the result of
the very jetting. This inspection control program can be
regarded as a part of the jetting program as well as a
separate additional part. In any case the inspection
program generation is based on data already available due
to the jetting program generation. This is in contrast to
the prior art where the creation of a the control program
for the inspection is a separate task and not an
integrated part of programming the jetting apparatus. In
the prior art the inspection is sometimes even performed
in a separate machine. However, since considerations
about, for example, deposit location and extension are
made when generating the jetting program it is
advantageous to be able to use that information also for
generating the program for inspecting the result of the
jetting. It should be noted that inspection is not always

used, only when the demands on production quality are
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extra high. In accordance with an embodiment of the
generation of an inspection program the operator has the
possibility to control to what extent the deposits
generated by the jetting program should be inspected.
This operator control may be exercised on for example one
or more of substrate level, component type level, and
individual component level.

Thus, in accordance with the present invention,
provided that the operator still provides position data
when there is no previously stored matching data, rather
than having to program positions for single droplets of
viscous medium, the operator merely has to define the
extension and position of the total deposit. In addition
the scope of the invention encompasses various
alternatives of the degree of operator involvement.
Below, for example, different degrees of automation as
regards the determination of deposit extension and
position will be described.

In accordance with embodiments of the methods, the
component data comprises at least one predefined
reception area of the substrate, wherein at least a part
of the/each reception area is/are to be covered with a
deposit. The step of defining deposit data comprises
determining a reception area coverage for the associated
reception area. In these embodiments, since the position
and extension of a reception area is automatically
predefined, the determination of deposit position is done
when a reception area is selected, although the operator
may want to adjust it, and the deposit extension is in
fact determined when the coverage is determined. A
reception area can be any area on the substrate
predefined in the substrate data as being adapted to
receive viscous medium, an area on the substrate where a
component, or a component lead, etc., is to be placed, or
formed, etc. Examples thereof will follow in conjunction
with the description of embodiments.
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In accordance with embodiments of the methods, a
deposit position relative to the associated reception
area 1s determined. The deposit does not necessarily have
to be centred in the area. Sometimes it is preferable to
off-centre a deposit, i.e. to position a deposit closer
to one end or side of the area than the others, as will
be further explained below.

Often, several reception areas can be treated
identically, since they are somehow related. In those
cases, embodiments of the methods, enable an operator to
make a single definition of a deposit position relative
to an associated reception area, and/or make a single
definition of a deposit extension, and then make that
definition valid for all deposits of the same component,
and even for all deposits of all components of the same
type on the substrate in question. The result is a
deposit pattern, which is associated with a certain
configuration of deposits. This can be made equal to a
certaln component, like in the prior art, but it can also
be interpreted and used in a broader sense, as a general
deposit configuration, which may very well match with
several different components. Thus, in addition, the
deposit pattern according to this invention is more
generally usable than the droplet configuration for a
specific component according to the prior art.

In accordance with embodiments of the methods, the
step of defining deposit data comprises the step of
defining a deposit volume. According to these
embodiments, the operator will have a full control of the
deposit, since both the area and the height are settable.
By merely defining the area coverage, the determination
of the height is left for the program to decide. Usually,
and as defined according to other embodiments of the
methods, a default volume is predefined, and is
adjustable.

In accordance with embodiments of the methods, the

step of defining deposit data comprises the step of
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selecting a non-matching predefined deposit pattern and
adjusting the deposit data thereof. This embodiment
addresses a situation where there exists a predefined, or
stored, deposit pattern which almost matches a desired
pattern. By making minor adjustments a full match is
obtained. According to the method such minor adjustments
are possible and easy to perform, which also saves time
for the operator.

In accordance with embodiments of the methods, the
step of adjusting the deposit data of the non-matching
deposit pattern comprises scaling of the deposits. That
is, rather than redefining the deposit data from the
beginning it is possible to merely perform a resizing of
the existing deposit. Of course, within the scope of the
claims, also this operation can be made valid for several
deposits in common. This is a further example of time
saving operations that are performable by means of the
method according to the present invention.

In accordance with embodiments of the methods, the
step of defining deposit data comprises applying the
deposit pattern to all components of the same type in the
substrate data. Thus, when there are a lot of identical
components they can be dealt with in common, which
substantially reduces the amount of time for performing
the methods.

In order to arrive at a final jetting program for
the jetting machine the deposit patterns are processed
and a jetting sequence is generated. Finally the jetting
program is generated on basis of the jetting sequence. As
explained above, data about the very machine, the jetting
nozzle and performance thereof, etc. is input in other
ways and is available at the method steps concerned as
will be further explained below, and as known to a person
skilled in the art.

In accordance with an embodiment of the method for
generating a jetting program according to this invention,
the step of determining a jetting sequence comprises the
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step of converting the deposit patterns into droplet
configurations. As is evident, this is performed by
software and does not involve any operator work, possibly
except for a mere initiation of the conversion operation.
This is possible due to the existence of machine data, in
combination with the deposit data provided by the
operator, as 1s advantageously recognised in accordance
with this invention. Thus, by defining the limits for a
deposit, which is preferably done by the operator, and
having knowledge about the size of a droplet, it is
possible to provide an automated generation of a droplet
configuration.

In accordance with an embodiment of the method for
generating a jetting program, a path of movement for a
jetting nozzle is optimised, for example in respect of
the length of the path or the time of movement along the
path. This shortens the total jetting time for the
substrate.

In accordance with a further aspect of the present
invention, there is provided a computer program product
comprising computer readable program code for performing
any one of the methods. Thus, the computer program
product is either designed to enable the performance of
the method for generating data for a jetting program or
the method for generating the jetting program. There are
many possible ways of providing the computer program
product. One example is a computer readable medium, such
as a DVD or a CD-ROM or the like having the program code
stored thereon, and another example is a file or set of
files comprising the program code, which file(-s) is/are
downloadable over a network, from a provider.

Further objects and advantages of the present
invention will be discussed below by means of

exemplifying embodiments.
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Brief description of the drawings

Preferred embodiments of the invention will now be
described in greater detail with reference to the accom-
panying drawings, in which:

Fig. 1 is a schematic view of a jetting machine
system wherein the present invention is applicable;

Fig. 2 schematically shows a screen image; generated
in accordance with an embodiment of the method according
to the present invention, of components to be mounted on
a substrate;

Fig. 3-7 schematically show further screen images,
generated in accordance with an embodiment of the method
according to the present invention; and

Fig. 8-9 are flow charts illustrating steps which
are performed in accordance with embodiments of the

method according to the present invention.

Description of preferred embodiments

The method of the present invention, typically, is
integrated into, or cooperates with, a larger frame work
in the form of a software for developing and
administrating a whole factory or manufacturing line
comprising several machines of different types. An
example of such a software, that is known, is CircuitCam.
The software is also used for developing machine
programs, such as Jjetting programs. In the present case
jetting programs for jetting machines are developed by
the aid of the method according to the present invention.

In order to provide a practical example in the
following description, let us assume that CircuitCam is
used. As 1is understood‘by the skilled person, there are
various software to which the present method is
applicable, and in addition the present method can be
implemented as a stand alone software as well. All those
possibilities are encompassed by the scope of the

appended claims.
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As illustrated in Fig. 1, let us assume that there

'is a jetting machine 1 in which substrates 7 will be

provided with viscous medium deposits. The CircuitCam is
run on a computer 3, which communicates with the machine
1. CircuitCam has a database, which holds principal
manufacturing data about substrates, e.g. PCBs, machine
data for the machine in which the substrates are to be
processed, etc. Substrate data 5 about substrates is
imported to the CircuitCam database, preferably in the
form of CAD data comprised in a CAD file. In this
embodiment of the method for generating a jetting program
according to the present invention, the software for
performing the generation of a jetting program is
integrated in CircuitCam. Here, the generation software,
or generation program, is called a machine interface. The
machine interface is available off-line, in order for an
operator to be able to work with the jetting program
generation without interfering with any simultaneous
running of the machine the control software of which is
to be provided with the jetting program. Within the scope
of the invention, there are several alternative
possibilities for how the machine interface is provided,
as explained above. One possibility thereof is on a a
computer readable medium, which is illustrated by a CD-
ROM 9 in figure 1.

The jetting program for a specific machine, or a
plurality of machines that will use the same jetting
program, is generated as follows. First the operator,
working on the computer 3 where CircuitCam has been
loaded, on basis of the CAD data for a substrate, assigns
the components that are to be placed on the substrate to
the machine by means of CircuitCam. Component data about
the components, such as their extension, regarding the
housing as well as the leads, if any, and their position
on the substrate, is comprised in the substrate data. The
operator notes existing names of the components, or gives

them names. The screen image for the step of assigning
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components comprises an image of all components 21 which
are to be mounted on the substrate, as illustrated in
Fig. 2. Here the assignment of components can be copied
to other machines as well, 1f they are to process the
same substrate. It is to be noted that generally the
representations related to components, reception areas,
etc., in the figures, are considerably simplified and
enlarged models of the reality.

By then opening the machine interface for the
present machine on the computer 3, the operator begins
the procedure of generating data for the jetting program.
This procedure is illustrated in the flow charts of Figs.
8 and 9. A main task is to define deposit patterns which
are related to the components. The first image that
appears is similar to the one in Fig. 2, based on
substrate data obtained, box 801, as explained above. By
choosing a component in the image, box 803, another
screen image, as shown in Fig. 3, appears. The component
data in box 31 comprises reception areas 37 of the
substrate, as discussed above. The interface program has
selected any predefined deposit pattern, box 805, if such
a pattern exists, which has previously been defined for
the present component. An image of the reception areas 37
and the associated deposits 39, are now shown on the
screen, as 1in Fig. 3, where the deposits are represented
by black rectangles, together with a list 33 of the other
components which belong to the present substrate, and a
list 35 of different strategies for generating a deposit
pattern. The other components in the list 33 have also
been associated with predefined deposit patterns, when
the program has found such a deposit pattern. Thus, the
list can also be considered to represent, to a greater or
smaller extent, different deposit patterns.

In the most simple case, there will be merely one
reception area 37. A reception area can be any area that
is intended for receiving something on the substrate.

Typical examples are a pad, or another conducting
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structure that is already physically provided on the
substrate 7, and which is meant to first receive viscous
medium, and then receive a component lead on top of the
medium. A further example is an area of the substrate
that is intended to receive a component lead, or the
whole or a part of a component housing surface. A future
possibility i1s an area that is intended to receive all or
a part of an amount of viscous medium that constitutes a
component itself.

As regards the deposits 37, for example, they are
displayed as rectangular areas having a colour that
differs from the colour of the reception areas. Thus, the
deposit pattern comprises deposit data for each
individual reception area. In this embodiment it is
assumed that all deposits 37 are rectangular in shape. In
practise, of course, a strict rectangular shape is not
possible to obtain since the viscous medium is jetted as
droplets. Each deposit is defined by its size in the x
and y directions and by its volume. The volume is
initially set to a default value, determined by the
software on basis of the machine data, including for
example droplet size. As will be further explained below
the volume as well as the x and y sizes may be adjusted
by the operator. The stored deposit data for a certain
component also contains relative positioning data, i.e.
information about how each deposit will be positioned in
relation to the associated reception area. Thus, for
example, 1t can be desirable to centre the deposit within
the area, but also, to displace it to one or the other
end of the reception area, and/or to one or the other
side of the reception area, as shown in Fig. 4. The case
of displacement is present when the deposit is smaller
than the reception area, which is common. In Fig. 4 a
component 41 and its associated reception areas 43 are
illustrated. The deposits 45 have been displaced towards
the outer ends (as seen from the component 41) of the

reception areas 43.
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If the selected predefined deposit pattern matches a
desired one, the operator thus moves on to another
component, boxes 807, 811 and 813. If it does not, or if
no deposit pattern is predefined, the operator has to
define a deposit pattern, box 809, for the present
component. There are several different ways to define a
deposit pattern. Some of these are illustrated in the
flow chart of Fig. 9. In accordance with this embodiment
there is provided, in the list of strategies 35, a number
of alternative strategies for semi-automatically defining
a deposit pattern. The strategies include an auto match
algorithm, which will attempt to find the best
programming option among all previously stored deposit
patterns. Thus, i1f the operator chooses to use the auto
match algorithm, in boxes 901 and 903, auto match will
look for a pattern that matches the number of reception
areas for the present component, box 905. It will also
look at the relative size of the component and the
footprint thereof and, if necessary, scale the deposit
pattern accordingly. This scaling is illustrated in Fig.
5, were the component has two reception areas 57, 59. In
the illustrated example, the predefined deposit pattern
55 is adopted to reception areas 51, 53 having a width
that is narrower than the width of the present reception
areas 57, 59. Auto match retains the proportional
intentions of the predefined deposit pattern, as to
relative position and coverage of the deposits by
slightly widening the deposits 58 in order to adopt them
to the present reception areas 57, 59. This operation is
based on the assumption that components which are rather
alike have about the same needs as regards the viscous
medium deposits. Thus, by selecting the alternative of
auto match the operator may generate a proper deposit
pattern in a single operation. If no perfect match is
obtained, the auto match algorithm will list, sorted by
percent match, the most likely alternatives and to what

extent they match. Then the operator has the opportunity
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to choose an alternative, box 907, and adjust it into a
full match; box 909, or to reject all alternatives and
create a deposit pattern from scratch. In either case the
inventive method will provide, by means of the machine
interface program, efficient tools for rationalising the
programming of deposits.

If the operator starts from one of the deposit
patterns on the list generated by auto match the only
further action that the operator has to take is to make
modifications thereof.

When programming a completely new deposit pattern
for the present component, the operator has two options
of action. One option is to choose a predefined strategy,
box 911, for generating the deposits from the list of
strategies 35, where several different strategies are
predefined. They are, typically, based on different
combinations of reception area coverage and positioning
in relation to the reception area.

The other option is to perform a more manual
programming. Then a more detailed screen image is
displayed, as shown in Fig. 6. This image is also used
above when adjusting a selected alternative from the list
generated by auto match. In this detailed image the
operator selects, box 913, one or more reception areas 62
in a partial image 61 showing all reception areas 62 for
the present component. Also in this detailed image the
operator then has the option of merely defining, box 915,
a reception area coverage in percent of the dimensions of
the reception area in the x and y directions 64, 66, in
another partial image 63 of Fig. 6. Thus, by choosing one
or more of the reception areas 62 or, when'adjusting a
previous deposit pattern, deposits 64, in the image, and
specifying percentage values, the operator defines
deposit data for one or more of the déposits 64 of the
deposit pattern. By default the deposits are centred
within the reception areas. If this basic programming is
insufficient because the deposits should preferably be
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off-centre positioned, then there are alternative
distribution models, two of which are shown in another
partial image 69. For example, the deposits can alternat-
ing be placed close to one and the other end of the
reception areas respectively, as shown in the partial
image 69, as well as in the partial image 61 of the
reception areas. In an alternative embodiment of the
method, there is no default distribution, but it has to
be chosen as well as the reception area coverage.

A further option in this detailed image is to define
an offset for the deposit(-s) in a box named “OFFS” in
Fig. 6. The offset is a value of a displacement of the
deposit(-s) in relation to the pad(-s). For example, in
one embodiment, a positive offset value means that the
deposit(-s) is/are moved further away from the centre of
the component. Thus, for example, starting with the
deposit positions of Fig. 3, the deposit positions of
Fig. 4 are easily obtainable by choosing an appropriate
value of the offset. A further option is to define the
volume of the deposit in a volume box 70 of another
partial image 65 of the detailed screen image. The volume
is related to the thickness of the deposit. A volume
value of 100% represents a default volume for a given
deposit area, which corresponds to a default thickness.
To give an example, an appropriate default thickness for
some types of substrates and components is in the order
of 107*m. The volume is adjustable to more or less than
100%, which will render a deposit that is thicker or
thinner than the default thickness. A range of tolerance
is also definable, by means of minimum, and maximum
values, which are entered in corresponding boxes 72, 74
on the screen. A zero tolerance, i.e. the same percentage
values in the min, max and volume boxes, will force the
program to try to achieve a deposit as close to the input
value as possible. This accuracy is however naturally
limited, for example by the size of a droplet of viscous
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medium. The smaller the tolerance is the longer the times
of calculation and processing will become.

There are several other options of programming the
deposits. These options represent different advantages
such as being more detailed, more individualised, etc.
For example, as 1s evident from Fig. 6 at 67, a further
option is to define the very Xy coordinates of the
deposit, in terms of centre coordinates for the deposit.
In conjunction with the centre coordinates the deposit x
and y extensions are displayed and they are adjustable as
well. |

Hitherto it has been assumed that the shape of a
deposit is a square. However, within the scope of this
invention any shape is allowed. In the illustrated
embodiment there is an option of choosing the shape, as
illustrated in Fig. 6 by a shape box 71. If, for example
it is decided that a deposit should be circular, the
specification of size will be amended into a more
suitable form, such as a centre coordinate plus a radius,
and the coverage, for example, will be defined as a
single percentage of the area of the deposit, or as a
percentage of the radius or diameter, or as a radial
distance from the circumference of the deposit.

In accordance with an alternative embodiment, where
the component data does not contain any reception area
data, the data for the jetting program is generated as
follows. Substrate data is obtained as explained above,
and component data for a chosen component is fetched. The
component data in this case comprises a definition of the
component extension, or the lead extensions, or a
combination thereof, and a position that does not enable
a representation in the form of reception areas in
accordance with the definition made above. If a matching
predetermined deposit pattern exists, i.e., in this case,
a deposit pattern matching the leads of the component or
the very component, it is selected as explained above.

However, if no matching deposit pattern exists, a
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suitable deposit extension and a suitable deposit
position on the substrate are determined.

An alternative situation where a reception area may
be non-defined is where, for some reason, there is no
extension data on the component, but merely the position
and extension of the pads are known, and it is also known
that a component is to be placed such that it uses the
pads. This situation could for example exist if an amount
of an adhesive is to be deposited below the component
housing in order to fix the component on the substrate.
Then, the deposit pattern will be determined such that
the deposits do not touch the pads.

Now, when the deposit patterns for all components
which are to be mounted on the substrate have been
completed, box 815, the next step is to determine a
jetting sequence, box 817. This step includes a step of
converting the deposits into droplets. This conversion is
done by the machine interface, where it uses the machine
data about what type(s) of nozzle(s) that is present in
the jetting machine 1. The nozzle information provides
knowledge about droplet size, and, thus, the program is
able to determine how many droplets that will be needed
to build up a specific deposit, and also where within the
xy extension of the specific deposit the droplets should
be jetted. The resulting droplet configuration is
exemplified in Fig. 7, where the outer rectangle 73
represents the limits of the deposit, and the circles 75
represent the droplets. It is possible to display such
images on the screen for all deposits of all deposit
patterns. When the droplet configurations are being
determined the machine interface considers the data about
deposit volume and any tolerances thereof defined by the
operator. Since the deposits are represented as
rectangles and the droplets indeed are circular, a
perfect match will never be obtained, but good enough
approximations will certainly be obtained in general.

However, it may happen that the present droplet size
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makes it impossible to obtain an acceptable accuracy, and
then an error note thereof will be generated. For
example, if the defined deposit is smaller than the
smallest droplet available, or if the volume max. and
min. limits are too narrow, etc., it will/may not be
possible to obtain the defined deposit. As an alternative
to generating an error message in conjunction with the
conversion into droplet configurations, the machine
interface at start up determines limits for the deposit
properties and then alerts the operator if he/she tries
to define a deposit that can not be approximated at a
satisfactory level of accuracy.

When the droplet configurations have been
determined, the next step is to determine an optimised
path that the jetting nozzle will be moved along during
the jetting operation. There are several known algorithms
for performing such a path optimisation, one of which,
for example, is used in the known CADImport program
referred to above.

Finally, the very jetting program is generated, box
819, on basis of the jetting sequence, i.e. on basis of
the droplet configurations and nozzle movement path. Also
this compilation requires no more than an initiating
keystroke of the operator and the software will take care
of the rest. This compilation as such is also known to a
person skilled in the art, and will not be further
described.

In the above no distinction between component type
and component individual has been made. In a preferred
embodiment of the invention all components of the same
type are treated in the same way and deposits are
assigned only once for each component type. However, the
operator may treat one or more individual components
different than the rest of the components of that type.
This is useful when problems related to substrate layout

occur.
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In an alternative embodiment of the method according
to the invention further steps are added to generate an
inspection program to be executed after completing
execution of at least parts of the jetting program. The
operator makes a choice on substrate level (Figure 2)
regarding whether inspection is desired for the entire
substrate. If this is not desired the operator makes a
choice on component typeAlevel (Figure 3), 1.e. regarding
whether all components of a specific type on the
substrate will be inspected or not. As a further option
only some of the reception areas are chosen for
inspection. The last-mentioned approach can be used to
decrease the time needed for inspection of the substrate.
The operator can also specify inspection of a particular
component, or some of its reception areas, on the
substrate.

When generating the inspection program the software
uses the deposit extension, possibly with some added
tolerance, to define allowed viscous medium positioning.
This means that if, during execution of the inspection
program, viscous medium is detected outside the areas
defined in this way an error is reported. In addition, or
as an alternative, the volume limits entered in boxes 72
and 74, possibly with some added tolerance, are used as
error indicating limits for the measured volumes. The
tolerances referred to above are defined as default
values in the system and are meant to reflect the quality
demand on the final product. The values need not be
defined for each substrate that is to be programmed.
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1. A method for generating data for a jetting pro-
gram, comprising the steps of:
5 a) obtaining substrate data for a substrate, which
is to be provided with deposits and components; and
b) for each component which is to be placed on the
substrate:
- fetching component data for the component
10 from said substrate data; and
- selecting a matching predefined deposit pat-
tern, comprising at least one deposit, which matches
a desired deposit pattern for said component data,
wherein the deposit pattern comprises, for the/each
15 deposit, deposit data comprising deposit extension
and deposit position; or
- if no matching predefined deposit pattern
exists, defining a deposit pattern, comprising at
least one deposit, for the component data, compris-
20 ing the step of defining, for the/each deposit,
deposit data, which step comprises determining

deposit extension and deposit position.

2. A method for generating a jetting program for a
25 viscous medium Jjetting machine comprising the steps of:
a) obtaining substrate data for a substrate, which
is to be provided with deposits and components;
b) for each component which is to be placed on the
substrate:
30 - fetching component data for the component
from said substrate data; and
- selecting a matching predefined deposit pat-
tern, comprising at least one deposit, which matches
a desired deposit pattern for said component data,
35 wherein the deposit pattern comprises, for the/each
.deposit, deposit data comprising deposit extension

and deposit position; or
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- if no matching predefined deposit pattern
exists, defining a deposit pattern, comprising at
least one deposit, for the component data, compris-
ing the step of defining, for the/each deposit,

5 deposit data, which step comprises determining
deposit extension and deposit position;
c) determining a jetting sequence on basis of the
deposit patterns; and
d) generating a jetting program on basis of the

10 jetting sequence.

3. A method according to claim 2, wherein said step
of determining a jetting sequence comprises the step of
converting the deposit patterns to droplet configura-

15 tions.

4. A method according to claim 3, wherein said
conversion is done by means of an algorithm using prede-

fined machine data and said deposit data.

20
5. A method according to claim 3 or 4, wherein said
step of determining a jetting sequence further comprises
the step of optimising a path of movement for a jetting
nozzle, which path covers the droplet configurations.
25

6. A method according to any one of the preceding
claims, wherein said component data comprises at least
one predefined reception area of the substrate, wherein
at least a part of the/each reception area is to be cov-

30 ered with a deposit, wherein said step of defining
deposit data comprises determining a reception area cov-
erage for the associated reception area.

7. A method according to claim 6, wherein said step
35 of defining deposit data comprises the step of defining a
deposit position relative to the associated reception

area.
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8. A method according to any one of the preceding
claims, wherein said step of defining deposit data com-—
prises the step of defining a deposit volume.

9. A method according to claim 8, wherein the
deposit volume is defined by adjusting a predefined

default volume.

10. A method according to any one of the preceding
claims, wherein said step of defining deposit data com-
prises the step of selecting a non-matching predefined

deposit pattern and adjusting the deposit data thereof.

11. A method according to claim 10, wherein said
step of adjusting the deposit data of the non-matching

deposit pattern comprises scaling of the deposits.

12. A method according to claim 11, wherein said
scaling is performed on all deposits of the deposit pat-

tern in one operation.

13. A method according to claim 7, wherein said step
of defining a deposit position relative to the associated
reception area is performed for all deposits of said at

least one deposit in one operation.

14. A method according to any one of the preceding
claims, wherein said step of defining deposit data com-
prises defining deposit extension for all deposits of

said at least one deposit in one operation.

15. A method according to any one of the preceding
claims, wherein said step of defining deposit data
comprises applying said deposit pattern to all components

of the same type in said substrate data.
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16. A computer program product comprising computer
readable program code for performing the method according

to any one of claims 1-15.

5 17. A computer program product according to claim
16, comprising a computer-readable storage medium having

sald computer-readable program code stored therein.



WO 2005/048678 PCT/SE2004/001668




PCT/SE2004/001668

WO 2005/048678

L

B ME FEED WEED
R Gl gm0
1] e 1 e T e
Eﬁ MR MEE MR
] o [ g (0] oy (e
s o = “E
e 11 el 1 B ) s VT
Hﬁ PR R N
! ”Tmmm_ UH.E UHE I.TE
| Bm B B B

M N m R

T~

N

D MEE FEE R

Fig. 2



WO 2005/048678 PCT/SE2004/001668

3/7
7

/\,_‘(,‘3

\
1C324
XPO1D 39
RAM -15 i i—\/ 39

(
STR001 ) [ :.3\ 37
STR 002
STR 003 ! %! !‘\/ 39

STR 004
STR 005

4

ﬁaaﬁ:

"%

Fig. 4



WO 2005/048678 PCT/SE2004/001668

4/7
55
ot
95 ~51
> 58 57 5

9 .
Fig. 5
AR )
) ) 64
% OF EXTX | 40 \ -
. .
68 - -
% OF EXTY | 100 T m E
. -
- -
657
\
74—1120 67
MAX | CENX CENY
7
VOL OL\ 100 12,345 3,792
72
MIN 790 EXT X EXTY
2,357 3,252
(?9
) Al
e [n|] | [N SHA
| | E E RECT| v
JELIg B |
Fig. 6




WO 2005/048678

75 75

, 75 §73 )
73 i
2 X X

X X &

& XX

5/7

Fig. 7

PCT/SE2004/001668



WO 2005/048678

6/7

PCT/SE2004/001668

BEG
oBTsuspA | _ 801
)

{
SEL MTCH PRED DEP PATT

s

1
DEF DEP PATT

¢

\ 4

STO DEPPATT A—~—3811

(
MKE DEP PATT AVA TO JETT PROG

!

'

GEN JETT PROG

DETJETTSEQ A4S

817

Fig. 8



WO 2005/048678 PCT/SE2004/001668

7/7
(eeam)
AUT Y
MTCH 903
A J /
{
STRT AUT MTCH

911

SEL PRED

913 l
—
SEL RECEPAR l
! L
DEF DEP EXT
]
I
915
Y
917 N

END Fig. 9



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

