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MOLDED FLUIDIC DIE WITH FLUID SLOT CROSSBEAM

Background

[0001] Fluidic dies may be used in a number of contexts. As an example,
fluidic dies may be used by printing apparatuses to dispense ink or another
jettable fluid onto a print medium. In the context of printing apparatuses, such
fluidic dies may alternatively be referred to as “printhead dies.” By way of
example, the fluidic dies may be included in ejection devices, which may include
electronic and fluidic delivery components to enable dispensing the jettable fluid
to form markings on the print medium. In three-dimensional (3D) examples, the
fluidic dies may enable ejection of fluids, such as binder fluids, to be used in an
additive manufacturing process, such as 3D printing. While fluidic dies may be
relevant to printing, fluidic dies may additionally be used in other contexts, such

as in the field of biomedical devices for testing fluids and fluid components.

Brief Description of the Drawings
[0002] FIG. 1 illustrates an example device that includes a molded fluidic
die, in accordance with examples of the present disclosure.
[0003] FIG. 2 illustrates an example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure.
[0004] FIG. 3 illustrates an example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure.
[0005] FIG. 4 illustrates an example fluidic die integrated with a molded

substrate, in accordance with examples of the present disclosure.
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[0006] FIG. 5 illustrates an example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure.

[0007] FIGs. 6A-6B illustrate an example fluidic die having a plurality of
crossbeams, in accordance with examples of the present disclosure.

[0008] FIGs. 7A-7B illustrate another example fluidic die having a plurality of
crossbeams, in accordance with examples of the present disclosure.

[0009] FIGs. 8A-8B illustrate an example fluidic die having a layer of
material forming a crossbeam with a plurality of apertures formed therein, in
accordance with examples of the present disclosure.

[0010] FIGs. 9A-9B illustrate an example fluidic die having a plurality of
crossbeams extending from a layer of material, in accordance with examples of
the present disclosure.

[0011] FIG. 10 illustrates an example method of forming a molded fluidic
die, in accordance with examples of the present disclosure.

[0012] FIGs. 11A-11B illustrate examples of a molding process, in

accordance with examples of the present disclosure.

Detailed Description
[0013] In the following detailed description, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by way
of illustration specific examples in which the disclosure may be practiced. It is to
be understood that other examples may be utilized, and structural or logical
changes may be made without departing from the scope of the present
disclosure. The following detailed description, therefore, is not to be taken in a
limiting sense, and the scope of the present disclosure is defined by the
appended claims. It is to be understood that features of the various examples
described herein may be combined, in part or whole, with each other, unless
specifically noted otherwise.
[0014] Fluidic dies may be implemented in a variety of different types of
fluidic dispersion or fluidic ejection apparatuses or devices. As used herein, the
term fluidic die includes or refers to a semiconductor structure, which may be

formed of silicon, on and/or in which electronic structures, such as integrated
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circuit components, and fluidic structures, such as fluidic passages, channels or
slots, are formed. The fluidic die may have fluid passages, channels or slots
arranged at a relatively high density.

[0015] Example fluidic dies may be integrated with a molded substrate. A
molding compound may be used to form the molded substrate about or abutting
the fluidic die. Example molding compounds include, but are not limited to,
epoxy molding compounds (EMC). Through the application of heat and/or
pressure, the molding compound may be used to form the molded substrate
using a molding process. However, such heat and/or pressure may cause
damage to the fluidic die. Specifically, as the fluidic die may include
comparatively large fluid slots therethrough to enable fluid transfer through the
fluidic die, such fluid slots may weaken the fluidic die. There may be a desire,
therefore, for an approach of forming the molded substrate without damaging
the fluidic die. The present disclosure includes the use of a crossbeam structure
that extends across the fluid slot to help strengthen or reinforce the fluidic die
and avoid damage to the fluidic die during the molding process.

[0016] FIG. 1 illustrates an example device which includes a molded fluidic
die, in accordance with examples of the present disclosure. The device 100
includes a fluidic die 102 integrated with a molded substrate 104. The fluidic die
102 has a fluid slot 107 defined therein. The device 100 further includes a
crossbeam 109 that extends across the fluid slot 107.

[0017] In one implementation, the device 100 includes an ejection device
capable of ejecting fluids. An ejection device, such as device 100, includes
electronic and fluidic delivery components to enable dispensing fluid. Example
ejection devices may include ink-based ejection devices, digital titration devices,
two-dimensional (2D) and/or three-dimensional (3D) printing devices,
pharmaceutical dispensation devices, lab-on-chip devices, fluidic diagnostic
circuits, and/or other such devices in which amounts of fluids may be dispensed
or ejected. As specific examples, an ink-based ejection device may include a
thermal inkjet (TIJ) ejection device, a bubblejet ejection device, or a piezo-based
ejection device. The ejection device may be implemented as a fluidic dispensing

apparatus used to eject fluid onto a medium, such as paper, onto a layer of
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powered-based build material, or onto a reactive device or another substrate,
such as may be used for a biologic or chemical assay.

[0018] A crossbeam 109, as used herein, includes structural material that
extends across or spans a fluid slot 107 from one side wall of the fluid slot 107
to another side wall of the fluid slot 107. The crossbeam 109 may be referred to
as spanning a cross-sectional width of the fluid slot 107, and may be defined as
extending substantially perpendicular to a longitudinal axis or length of the fluid
slot 107, although in some cases the crossbeam 109 may extend at different
angles with respect to the longitudinal axis of the fluid slot 107. The crossbeam
109 allows for fluid to feed or flow through the fluid slot 107 from a slot inlet port
of the fluidic die 102 to a slot outlet port of the fluidic die 102. The crossbeam
109 may extend between the slot inlet port and the slot outlet port of the fluidic
die 102. As further illustrated and described herein, the device 100 may further
include a plurality of ejection chambers arranged at and/or communicated with
the slot outlet port of the fluidic die 102. The crossbeam 109 may help to
prevent or mitigate cracks from forming in the fluidic die 102 during the molding
process of integrating the fluidic die 102 with the molded substrate 104.
Specifically, the crossbeam 109 helps support the fluidic die 102 and maintain a
uniform fluid slot in the molded fluidic die 102. A uniform fluid slot, as used
herein, includes a fluid slot having a uniform cross-sectional width laterally along
the fluid slot.

[0019] Molding the fluidic die 102 with the molding compound integrates the
fluidic die 102 with the molded substrate 104. The molding process may allow
for the molded substrate 104 to be flush with the first side and/or the second
side of the fluidic die 102, in various examples, such that the first and/or second
side of the fluidic die 102 are exposed. However, examples are not so limited.
The molded substrate 104 being flush with the first and/or second sides of the
fluidic die 102 may allow for easier attachment of the fluidic die 102 to other
components of a fluidic dispersion apparatus which includes the device 100. As
used herein, a molding process includes or refers to a process of shaping a
molding compound using a rigid frame, sometimes referred to as a mold, and

which includes the use of pressure and/or heat.
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[0020] The molded substrate 104 may be formed of an EMC or a hon-EMC
mold compound (NEMC). An EMC includes or refers to any material including
an epoxide functional group. In one example, the EMC is a self-cross-linking
epoxy. In an example, the EMC may be cured through catalytic
homopolymerization. In another example, the EMC may be a polyepoxide that
uses a co-reactant to cure the polyepoxide. Curing of the EMC in these
examples forms a thermosetting polymer with high mechanical properties, and
high temperature and chemical resistance. Example non-EMGC molding
compounds include non-epoxy based thermal set materials, polymide, thermal
plastics, glasses, silicon alloys, semiconductor materials, ceramics, metal
oxides, and metals, among others. Some examples of NEMC plastics may
include liquid crystal polymers (LCPs), polyimide (Pl), acrylonitrile butadiene
styrene and styrene acrylonitrile (ABS & SAN), polycarbonate (PC), polyamide
(PA), polymethyl methacrylate (PMMA), polyacetal/polyoxymethylene (POM),
polybutylene terephthalate (PBT), polyethylene terephthalate (PET),
polyphenylene oxide (PPO/PPE Blends), fluoropolymers (PTFE), polyphenylene
sulfide (PPS), and polyketones (PEEK & PEKK), among others.

[0021] The molded substrate 104 may provide physical support for
interconnect traces, support wire bonding, and/or enable tape-automated
bonding (TAB). The molded fluidic die 102 may allow for a reduction in die size
and associated cost. For example, the molding process simplifies the ejection
device assembly process as chiclets or other fluid distribution manifolds or
fluidic interposers may no longer be used within the device 100. To further
reduce the cost, electrical interconnects may be extended from the rows of
nozzles to printed circuit boards (PCB) or lead frames. The PCBs or lead frames
connect rows of nozzles to the edge of the fluidic die 102 so the device 100 may
be connected to an electrical contact of a fluidic apparatus directly instead of
using TAB circuits or surface-mounted technology (SMT) connectors.

[0022] Example devices are not limited to a single fluidic die, a single fluid
slot per fluidic die, and/or a single crossbeam per fluid slot, as illustrated by FIG.
1, and may include a plurality of dies, a plurality of fluid slots and/or a plurality of

crossbeams. As a specific example, an ejection device may have a plurality of
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molded inkjet fluidic dies. Each of the plurality of fluidic dies may include a fluid
slot defined therein, and a crossbeam extending across the respective fluid slot,
as described above in connection with the fluid slot 107 and the crossbeam 109.
In such examples, the plurality of fluidic dies, such as the fluidic die 102 and a
plurality of additional fluidic dies, are integrated with the molded substrate 104.
In specific examples, a device having the plurality of fluidic dies may be a
media-wide array or a print bar. The plurality of fluidic dies each include a first
side having a slot inlet port and a second side opposite the first side, and the
fluid slots feed fluid from the slot inlet port to the slot output port. As with the
fluidic die 102, the molded substrate 104 may be flush with the second side
and/or the first side of the plurality of fluidic dies, and the plurality of fluid slots of
the fluidic dies may be uniform from a first end to a second end of the fluid slots.
[0023] In different implementations, the fluidic die 102 may include a
rectangular shape and a non-rectangular shape, by way of non-limiting
example. The non-rectangular shaped die may include an S-shape, a staggered
die edge shape, a staired die edge shape, a sloped die edge shape, a
chamfered die edge shape, a pentangle die edge shape, or combinations
thereof. In some examples, the non-rectangular shaped die may be shaped
using a stealth dicing process. In various examples, non-rectangular shaped
dies may be arranged in a stitching configuration wherein ejection of fluid from a
number of nozzles within overlapping portions of the plurality of dies is adjusted.
[0024] Other example variations to the device 100 illustrated by FIG. 1,
include but are not limited to the fluid slot 107 including the crossbeam 109 and
a plurality of additional crossbeams. In other examples and/or in addition, the
fluidic die 102 may include a plurality of fluid slots and each of the plurality of
fluid slots includes a crossbeam or a plurality of crossbeams. In examples
including a plurality of crossbeams, each of the plurality of crossbeams may be
the same shape or different shape and/or same sized or different sized, such as
different widths and heights. Additionally, the crossbeam 109 may be formed of
the same or different material as the fluidic die 102.

[0025] As illustrated and described below, the crossbeam 109 may have a

variety of orientations within the fluid slot 107. The crossbeam 109 may be
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arranged between the first side and second side of the fluidic die 102. In some
specific examples, the crossbeam 109 may extend to a plane extending from
the first side and/or the second side of the fluidic die 102. For example, the
crossbeam 109 may extend to a first plane that is parallel with and coincident to
a surface of the first side of the fluidic die 102 and/or may extend to a second
plane that is parallel with and coincident to a surface of the second side of the
fluidic die 102. In further examples and/or in addition, the crossbeam 109 may
extend short of a plane extending from the first side and/or the second side of
the fluidic die 102. For example, the crossbeam 109 may extend short of (i.e.,
less than all the way to) a first plane that is parallel with and coincident to a
surface of the first side of the fluidic die 102 and/or may extend short of (i.e.,
less than all the way to) a second plane that is parallel with and coincident to a
surface of the second side of the fluidic die 102.

[0026] FIG. 2 illustrates an example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure. The fluidic die
102 may form part of an ejection device 200, as an example of the device 100
of FIG. 1. Hereinafter, reference to preceding elements, such as those of FIG. 1,
will be made to note similar function and/or structure, but this is not to be taken
in a limiting sense. For example, the components of a particular implementation
may vary slightly as compared with other implementations.

[0027] The ejection device 200 includes the fluidic die 102 integrated with
the molded substrate 104, as previously described in connection with FIG. 1.
The fluid slot 107 of the fluidic die 102 has a plurality of crossbeams that extend
across the fluid slot 107. For ease of reference, two crossbeams 109-1, 109-2
are labelled, although the example illustrates four crossbeams and examples
may include more crossbeams or less crossbeams. The fluid slot 107 may have
end walls 220-1, 220-2 at ends or end regions of the fluid slot 107.

[0028] The ejection device 200 includes a chamber layer at the second side
205 of the fluidic die 102 which includes ejection chambers, as illustrated by the
particular ejection chamber 225. Each of the ejection chambers have a firing
resistor, such as the illustrated firing resistor 213, located within a respective

one of the chambers. The chamber layer is covered by a nozzle layer having
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nozzles (orifices), as illustrated by the particular nozzle 223, which correspond
with each chamber. The nozzles form a nozzle column, on either side of the
fluid slot 107 of the fluidic die 102. The fluid slot 107 and nozzle columns on
either side of the fluid slot 107 extend between end regions of the fluidic die
102. During operation, fluid 224 may flow to the ejection chambers through the
fluid slot 107 from the first side 203 of the fluidic die 102 to the second side 205
of the fluidic die 102. In examples, fluid 224 supplied by the respective fluid slot
107 is ejected through the nozzles as firing resistors in the chambers heat up
and create expanding vapor bubbles that force fluid drops through the nozzles.
[0029] In the example of FIG. 2, the crossbeams 109-1, 109-2 are flush with
or extend to a plane of the second side 205 of the fluidic die 102 and extend
short of a plane of the first side 203 of the fluidic die 102. In such an example,
the ejection chambers may be included (e.g., formed or defined) on top of the
crossbeams 109-1, 109-2, as illustrated by the ejection chamber 225. Including
(e.g., forming or defining) the ejection chambers on top of the crossbeams 109-
1, 109-2 may allow for slot outlet ports, such as feed holes, to be closer to the
ejection chambers, thereby increasing ejection device performance.
Additionally, the crossbeams 109-1, 109-2 being flush with or extending to a
plane of the second side 205 of the fluidic die 102 may provide a larger
architecture region to accommodate additional nozzles, allow for nozzle
placement flexibility and/or enable cross-slot electrical routing.

[0030] FIGs. 3-5, similar to FIG. 2, illustrate examples of fluidic dies 102 that
may form part of respective ejection devices 300, 400, and 500, as examples of
the device 100 of FIG. 1. Each of the illustrated ejection devices 300, 400, and
500 includes a fluidic die 102 integrated with a molded substrate 104, and the
fluidic dies 102 have a plurality of crossbeams 109-1, 109-2 that extend across
a fluid slot 107 of the respective fluidic die 102. For ease of reference, the
various components are not repeated.

[0031] FIG. 3 illustrates another example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure. In the
particular example of FIG. 3, the crossbeams 109-1, 109-2 are flush with or

extend to a plane of the first side 203 of the fluidic die 102 and extend short of a
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plane of the second side 205 of the fluidic die 102. The crossbeams 109-1, 109-
2 being flush with or extending to a plane of the first side 203 of the fluidic die
102 may allow for greater design flexibility and ease of combining the fluidic die
102 with other fluidic dispersion components.

[0032] FIG. 4 illustrates another example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure. In the
particular example of FIG. 4, the crossbeams 109-1, 109-2 are flush with or
extend to a plane of the first side 203 of the fluidic die 102 and are flush with or
extend to a plane of the second side 205 of the fluidic die 102. The crossbeams
109-1, 109-2 being flush with or extending to a plane of the first and second
sides 203, 205 of the fluidic die 102 may allow for greater design flexibility and
ease of combining the fluidic die 102 with other fluidic dispersion components,
as well as accommodating the ejection chambers on top of the crossbeams
109-1, 109-2, such as illustrated by the ejection chamber 225.

[0033] FIG. 5 illustrates another example fluidic die integrated with a molded
substrate, in accordance with examples of the present disclosure. In the
particular example of FIG. 5, the crossbeams 109-1, 109-2 extend from (or to)
and are in contact with a first wafer 552 that is provided on or at the first side
203 of the fluidic die 102, and extend from (or to) and are in contact with a
second wafer 551 that is provided on or at the second side 205 of the fluidic die
102. In examples, the crossbeams 109-1, 109-2 extend perpendicular to the first
and second wafers 552, 551. The first and second wafers 552, 551 may form
part of the overall crossbeam structure with the crossbeams 109-1, 109-2, which
may improve the die strength, and/or may provide for greater design flexibility
and ease of combining the fluidic die 102 with other fluidic dispersion
components. And, as noted above, the ejection chambers may be included on
top of the plurality of crossbeams 109-1, 109-2, such as illustrated by the
ejection chamber 225.

[0034] Although the examples of FIGs. 2-5 illustrate the molded substrate
104 as being flush with the second side 205 and the first side 203 of the fluidic
die 102, examples are not so limited and may include the molded substrate 104
being flush with the second side 205 of the fluidic die 102, being flush with the
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first side 203 of the fluidic die 102, or being flush with neither of the first side 205
and the second side 205 of the fluidic die 102. Additionally, example
crossbeams are not limited to the shapes illustrated by FIGs. 2-5, and may be a
variety of 3D shapes. For example, as further disclosed herein, shapes of
example crossbeams may include a rib, such as a prism-shaped rib or chevron-
shaped rib, a layer of material with a plurality of apertures formed therein, or a
rib extending from a layer of material that extends across the fluidic die 102.
[0035] FIGs. 6A-6B, 7A-7B, 8A-8B, 9A-9B illustrate different example fluidic
dies 102 that include a plurality of fluid slots 107-1, 107-2, with each fluid slot
107-1, 107-2 having a crossbeam or a plurality of crossbeams which extend
across a respective one of the fluid slots 107-1, 107-2. In some cases, the
crossbeam(s) may extend perpendicular to the length or longitudinal axis of the
respective fluid slot. Although not illustrated for clarity purposes, the fluidic dies
102 are integrated with a molded substrate.

[0036] FIGs. 6A-6B illustrate an example fluidic die having a plurality of
crossbeams, in accordance with examples of the present disclosure. The
crossbeams may be prism-shaped ribs, which are 3D in shape. For example,
each rib has width 673, length 675, and height 676 dimensions. As illustrated in
the example of FIG. 6A, the fluidic die 102 includes two fluid slots 107-1, 107-2,
each including a plurality of prism-shaped ribs, as illustrated by the particular
ribs 645-1, 645-2, 645-3. The prism-shaped ribs may extend perpendicularly
across the fluid slots 107-1, 107-2. FIG. 6B illustrates a perspective of the
particular fluid slot 107-2 along the line 671. Although the prism-shaped ribs are
illustrated as rectangular prisms, examples are not so limited and may include a
hexagonal prism, a triangular prism, and a pentagonal prism, among other
geometric prisms.

[0037] FIGs. 7A-7B illustrate another example fluidic die having a plurality of
crossbeams, in accordance with examples of the present disclosure. The
crossbeams may be chevron-shaped ribs, which are 3D in shape. For example,
each rib has width 773, length 775, and height 776 dimensions. As illustrated in
the example of FIG. 7A, the fluidic die 102 includes two fluid slots 107-1, 107-2,
each including a plurality of ribs, as illustrated by the particular ribs 747-1, 747-

10
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2, 747-3, which extend across the fluid slots 107-1, 107-2. A chevron-shaped rib
includes or refers to a rib that forms a V-shape across the fluid slot 107-1, 107-
2. Using the particular chevron-shaped rib 747-1 as an example, the chevron-
shaped rib 747-1 has a first arm 741 that extends from a first side wall 737 of
the fluid slot 107-2 at a first angle and a second arm 742 that extends from a
second side wall 739 of the fluid slot 107-2 at a second angle. The first and
second arms 741, 742 may connect or meet and form a point 743 at a location
between the first and second side walls 737, 739 of the fluid slot 107-2. Each of
the arms 741, 742 may be 3D prisms, such as rectangular shaped prisms,
although examples are not so limited. FIG. 7B illustrates a perspective of the
particular fluid slot 107-2 along the line 771.

[0038] FIGs. 8A-8B illustrate an example fluidic die having a layer of
material forming a crossbeam with a plurality of apertures formed therein, in
accordance with examples of the present disclosure. The crossbeam has width
873, length 875, and height 876 dimensions. As illustrated in the example of
FIG. 8A, the fluidic die 102 includes two fluid slots 107-1, 107-2, each including
a crossbeam 849-1, 849-2 that includes a layer of material having a plurality of
apertures formed therein, as illustrated by the particular crossbeam 849-1 that
includes a layer of material and particular apertures 848-1, 848-2 in the fluid slot
107-2. The plurality of apertures may extend through the respective layer of
material which spans and extends across the respective fluid slot 107-1 107-2,
and allow for fluid to flow through the fluid slots 107-1, 107-2. The apertures
may include a variety of 3D shapes. For example, the plurality of 3D shaped
apertures may include an elliptical prism, a cylindrical or circular prism, a
hexagonal prism, a triangular prism, and a pentagonal prism, among other
geometric prisms. In the particular example, the apertures are hexagonal 3D
prisms, such that the layer of material forms a honeycomb shaped structure.
The diameters of the plurality of apertures may be the same or varied. FIG. 8B
illustrates a perspective of the particular fluid slot 107-2 along the line 871.
[0039] FIGs. 9A-9B illustrate an example fluidic die having a plurality of
crossbeams extending from a layer of material, in accordance with examples of

the present disclosure. The crossbeams may be prism-shaped ribs, which are
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3D in shape. For example, each rib has width 973, length 975, and height 976
dimensions. As illustrated in the example of FIG. 9A, the fluidic die 102 includes
two fluid slots 107-1, 107-2, each including a plurality of ribs which extend
across the fluid slots 107-1, 107-2, as illustrated by the particular ribs 951-1,
951-2, 951-3. FIG. 9B illustrates a perspective of the particular fluid slot 107-2
along the line 971. As illustrated in the example of FIG. 9B, the plurality of ribs,
as illustrated by particular ribs 951-1, 951-2, extend from a layer of material 960
which spans a length and width of the fluidic die 102. The layer of material 960
and the ribs may be formed of the same material or different material.

[0040] Example crossbeams are not limited to the above-described shapes.
For example, although FIGs. 9A-9B illustrate a plurality of 3D prism-shaped ribs,
examples are not so limited and the plurality of ribs that extend from the layer of
material 960 may be different shapes including chevron-shaped ribs.

[0041] In some of the examples illustrated by FIGs. 6A-9B, crossbeam(s)
may extend perpendicularly across the fluid slots 107-1, 107-2, such as across
the width of the plurality of fluid slots 107-1, 107-2. The widths of the
crossbeams may be equal to the width of the respective fluid slots 107-1, 107-2,
although not all examples are so limited. The length and/or height of
crossbeams may be the same within a fluid slot 107-1, 107-2 and/or a fluidic die
102, or may vary within a fluid slot 107-1, 107-2 and/or fluidic die 102. The
crossbeams may be a variety of different widths, lengths, heights, pitches,
and/or have different gaps between the crossbeams or the apertures of a
crossbeam.

[0042] In the particular examples illustrated by FIGs. 6A-9B, the
crossbeams extend between and to the first side 203 to the second side 205 of
the fluidic die 102. As such, the heights of the crossbeams may be equal to the
distance between the first side 203 and the second side 205 of the fluidic die
102. However, examples are not so limited, and the crossbeams may not
extend to the first side 203 and/or the second side 205, and/or may be
"sandwiched" by silicon wafers (see, e.g., the implementation illustrated in FIG.

5). In specific examples, the crossbeam(s) may have a height of between and
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including twenty percent of the thickness of the fluidic die 102 and one hundred
percent of the thickness of the fluidic die 102.

[0043] FIG. 10 illustrates an example method of forming a molded fluidic
die, in accordance with examples of the present disclosure. At 1080, the method
includes placing a fluidic die on a die carrier. The fluidic die includes a fluid slot
defined through the fluidic die and a crossbeam that extends across the fluid
slot. The fluidic die with the crossbeam extending across the fluid slot is formed
prior to the molding process to provide structural strength to the fluidic die. As
noted above, the fluidic die includes a first side having a slot inlet port and a
second side having a slot outlet port, with the second side being opposite the
first side. The fluid slot may be defined through the fluidic die from the slot inlet
port to the slot outlet port. Placing the fluidic die on the die carrier may include
placing the fluidic die with the first side or the second side of the fluidic die
facing and in contact with the die carrier.

[0044] At 1082, the method further includes molding the fluidic die into a
molded substrate with a molding compound. As noted above, the crossbeam
provides structural strength to the fluidic die while molding with the molding
compound. Molding the fluidic die with the molding compound may include
forming the molded substrate of the molding compound, such by overmolding
the fluidic die with the molding compound as described below. The molded
substrate may provide physical support to the fluidic die. In some examples, the
resulting molded substrate is flush with the first side of the fluidic die and/or the
second side of the fluidic die. The crossbeam of the fluid slot may mitigate
cracking of the fluidic die and/or maintain uniformity of the fluid slot molded
fluidic die from a first end to a second end of the fluid slot, as noted above.
[0045] In examples, the molding processing includes an overmolding
process. As used herein, overmolding is a type of molding process that includes
creating a single integrated part using two materials and/or components, such
as the fluidic die and the molding compound. In examples, the overmolding
processing may include compression and/or transfer overmolding. For
compression overmolding, a mold, or a plurality of molds, may be used to heat

the molding compound at appropriate locations and/or force the molding
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compound against the fluidic die using pressure forced onto all areas within the
mold. For transfer overmolding, the molding compound is heated, such as in a
pot, and the heated molding compound is pressure forced from the pot into a
mold cavity through an orifice, such as gates or sprues. The pressure forces the
molding compound to fill the mold cavity prior to the molding compound curing.
Depending on the particular example, a die carrier, tape and/or the mold may be
used to prevent or mitigate molding compound from entering the nozzles and/or
the fluid slots. After the molding compound has cured and/or cooled, the tape
and die carrier may be removed from the overmolded fluidic die and the
overmolded fluidic die may be affixed to other components, such as a mounting
structure of a print bar body. In some examples, a PCB and/or other
components, such as electrical interconnects, are overmolded with the fluidic
die. Other molding techniques may also be used to form the molded fluidic die.
[0046] FIGs. 11A-11B illustrate examples of a molding process, in
accordance with examples of the present disclosure. A variety of different mold
processes may be used to integrate a plurality of fluidic dies 1102 with a molded
substrate formed of a molding compound 1104. Each of the fluidic dies 1102
include a plurality of fluid slots 1107, and each fluid slot has a crossbeam
extending across, as illustrated by the particular crossbeams 1109.

[0047] FIG. 11A illustrates an example of transfer overmolding a plurality of
fluidic dies 1102 with a co-planar molding compound substrate. The fluidic dies
1102 may be sealed from both the front and back sides 1103, 1105 during the
transfer mold process, although examples are not so limited. As illustrated in the
example of FIG. 11A, at 1111, the fluidic dies 1102 are placed on a die carrier
1108 with the front sides 1105 of the fluidic dies 1102 facing and in contact with
the die carrier 1108. In examples, the fluidic dies 1102 may be secured to the
die carrier 1108 via release tape (not illustrated). At 1112, an upper mold chase
or cavity 1110 having a release liner seals off the back sides 1103 of the fluidic
dies 1102 and the molding compound 1104 is forced into the mold cavity
between the die carrier 1108 and upper mold chase or cavity 1110. After curing,
at 1113, a result is the fluidic dies 1102 being overmolded and integrated within

the molded substrate formed of the cured molding compound 1104, with the
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molding compound 1104 being flush with the back sides 1103 of the dies 1102,
in the particular example. The example molding process allows for sealing the
fluid slots 1107 without the use of wax or caps during the process. As a flat mold
cavity 1110 is used, dies 1102 may be placed either face up or face down.
[0048] FIG. 11B illustrates an example of transfer overmolding a plurality of
fluidic dies 1102 with a molding compound. As illustrated in the example of FIG.
11B, at 1115, the fluidic dies 1102 are placed on a die carrier 1108 with the
back sides 1103 of the fluidic dies 1102 facing and in contact with the die carrier
1108. The fluidic dies 1102 may be secured to the die carrier 1108 via release
tape (not illustrated). At 1116, an upper mold cavity 1122 having topologies is
placed relative to the front sides 1105 of the fluidic dies 1102 and the molding
compound 1104 is forced into the mold cavity between die carrier 1108 and
upper mold cavity 1122. After curing, at 1117, a result is the fluidic dies 1102
being overmolded and integrated within the molded substrate formed of the
cured molding compound 1104, with the molding compound 1104 being flush
with the back sides 1103 of the dies 1102. In examples, the upper mold cavity
1122 may include topologies such that bond wires may be encapsulated with
the molding compound 1104 as the fluidic dies 1102 are overmolded.

[0049] Examples are directed to ejection devices having a fluidic die with a
fluid slot crossbeam and methods of forming the same. The crossbeam may
mitigate or prevent cracking of the fluidic die during the mold process, and/or
allow for a reduction in die size and fabrication costs while maintaining structural
integrity of the die. For example, while a smaller die size may result in a tighter
slot pitch and/or narrower slot width, which may weaken the die, the crossbeam
provides structural integrity to the fluidic die, such as during the mold process.
[0050] Although specific examples have been illustrated and described
herein, a variety of alternate and/or equivalent implementations may be
substituted for the specific examples shown and described without departing
from the scope of the present disclosure. This application is intended to cover
any adaptations or variations of the specific examples discussed herein.
Therefore, it is intended that this disclosure be limited by the claims and the

equivalents thereof.
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CLAIMS

1. A device, comprising:
a molded substrate;
a fluidic die integrated with the molded substrate;
a fluid slot defined through the fluidic die; and

a crossbeam that extends across the fluid slot.

2. The device of claim 1, wherein the crossbeam extends to a plane
extending from a side of the fluidic die.

3. The device of claim 1, wherein the crossbeam comprises one of: a rib, a
layer of material with a plurality of apertures formed therein, and a rib extending

from a layer of material that expands across the fluidic die.

4, The device of claim 1, wherein the fluidic die includes a first side having a
slot inlet port and a second side having a slot outlet port, wherein the
crossbeam extends between the slot inlet port and the slot outlet port, and
wherein the device further includes a plurality of ejection chambers arranged at

the slot outlet port.

5. The device of claim 4, wherein the crossbeam includes a first wafer
provided at the first side of the fluidic die, a second wafer provided at the first
side of the fluidic die, and a rib that extends from and in contact with the first

wafer to and in contact with the second wafer.

6. The device of claim 4, wherein the molded substrate is flush with the first

side of the fluidic die.

7. The device of claim 4, wherein the molded substrate is flush with the

second side of the fluidic die.
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8. The device of claim 4, wherein the crossbeam extends to a plane that is

parallel with and coincident to the first side.

9. A device, comprising:
a plurality of fluidic dies each including a first side and a second side
opposite the first side, each of the plurality of fluidic dies including:
a fluid slot defined through the respective fluidic die; and
a crossbeam that extends across the fluid slot; and
a molded substrate formed of a molding compound, wherein the plurality
of fluidic dies are integrated with the molded substrate and the molded substrate

is flush with the second side of the plurality of fluidic dies.

10. The device of claim 9, wherein the fluid slot is to feed fluid from a slot
inlet port to a slot outlet port of the respective fluidic die, the fluid slot is uniform
from a first end of the fluid slot to a second end of the fluid slot, and the first side
of the respective fluidic die includes the slot outlet port and the second side of

the respective fluidic die includes the slot inlet port.

11.  The device of claim 9, wherein the crossbeam of each of the plurality of
fluidic dies extend between and to the first side and the second side of the

respective fluidic die.

12. A method, comprising:
placing a fluidic die on a die carrier, the fluidic die including:
a first side having a slot inlet port and a second side having a slot
outlet port;
a fluid slot defined through the fluidic die from the slot inlet port to
the slot outlet port; and

a crossbeam that extends across the fluid slot; and
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with the fluidic die on the die carrier, molding the fluidic die into a molded
substrate with a molding compound, wherein the crossbeam provides structural

strength to the fluidic die while molding with the molding compound.

13.  The method of claim 12, wherein molding the fluidic die includes
overmolding the fluidic die with the molding compound, wherein the crossbeam
of the fluid slot is to maintain uniformity of the fluid slot from a first end of the

fluid slot to a second end of the fluid slot.
14.  The method of claim 12, wherein molding the fluidic die includes forming
the molded substrate of the molding compound, the molded substrate to provide

physical support to the fluidic die.

15.  The method of claim 14, wherein molding the fluidic die includes forming

the molded substrate flush with the first side of the fluidic die.
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