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COUPLING ELEMENT CORREGPONDING TO IDENTIFIER

BACKGROUND
{0001} A fluid ejection apparatus, such as a printer, a print bar, a
multifunction printer, and/or other such devices may be used {o print content
onto a physical medium {also referred {o as media or subsirate}. in some fluid
ejection apparatuses or fluid ejection systems integrating such fluid ejection
apparatuses, selective sjection of fluid drops may be performed to print content
onto the physical medium.

DRAWINGS

{0002} FIGS. 1A-B provide diagrams of some components of an example
fiuid ejection apparatus.
[0003] FIGS. 2A-B provide diagrams of some components of an example
fluid ejection apparatus.
{0004} FIGS. 3A-B provides a diagram of some features of an example
coupling element.
{0008} FIG. 4 provides a block diagram of some components of an
example fluid ejection system.
{0008} FIG. 5 provides a block diagram of some components of an
exampie fiuid ejection system.
{0007} FIG. 6 provides a flowchart that illusirates a sequence of
operations that may be performed by an example control circuit and/or system.
{0008} FIG. 7 provides a flowchart that #ustrates a sequence of
operations that may be performed by an example control engine and/or system.
[0009] Throughout the drawings, identical reference numbers designate
similar, but not necessarily identical, elements. The figures are nol necessarily
{o scale, and the size of some parits may be exaggerated to more clearly
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illustrate the example shown. Moreover the drawings provide examples andfor
implementations consistent with the description; however, the description is not
limifed to the examples and/or implementations provided in the drawings.
DESCRIPTION
{0010} Fluid ejection systems and fluid ejection apparatuses thereof may
correspond to fwo-dimensional printing systems, three-dimensional printing
systems, and/or such other types of devices in which drops of fluid may be
selectively ejected on a substrate. A fluid gjection device, as used herein, may
comprise at least one fluid ejection element, where the fluid ejection element
may comprise nozzles having orifices through which drops of fluid may be
siected. In some examples, a fiuid ejection element may correspond o a
printhead.
{0011} In example fiuid ejection devices, fluid ejectors may be positioned
proximate the nozzle orifices {0 cause ejection of fiuid therethrough. To eject a
drop of fluid via a respective nozzie orifice, a fluid ejector may be actualed by a
control circuit such that the fluid ejector displaces a volume of fiuid proximate
the respective nozzle orifice. In some examples, a fluid ejector may be a
thermal-based fluid ejector, a piezoelectric-based fiuid gjector, a
magnetostrictive-based fluid ejector, andfor other such types of fluid ejectors.
As will be appreciated, by seleclively ejecting fluid drops from a plurality of
nozzies content may be distributed on a substrate. To control ejection of fluid
ejectors of fluid ejection devices, examples described herein may comprise a
controf circuit connected {0 at least one fluid ejection device and the fluid
ejectors thereof. Some examples may comprise a control circuit connected to
more than one fluid ejection device. A confrof circuit may receive control data
from a confrol engine that corresponds to nozzles to sject drops of fiuid and
{iming of such ejection. Each control circuit of examples described herein may
be connected to the control engine of the system by a communication element.
Examples of communication elements that may be implemented includes fiber
optic cables, twisted pair cables, coaxial cables, direct copper cables, and/or
other such types of communication elements over which data may be

transmitted.
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[0813} In some fuld ejection systems and apparatuses, fluid ejection
devices may be arranged generally end-to-end along a width of a Buld gjection
apparatus, where the width of the fiuid gjection apparatus may corespond toa
dimension of the substrate onto which fluid is fo be ejeclted. For example, a3
fiuid efection system may correspond to a high-speed printing system that may
print content on a substrate having a width. In some examples, a system may
comprise at least one fluid ejection apparatus that may be referred to as a print
bar. Fluid ejection devices may be arranged generally end-to-end along a width
of the fluid ejection apparatus such that content may be formed along the width
of the subsirate concurrently. In some examples, printing of content across the
width of the substrate may be referred fo as page-wide printing. In some
examples, the fluid ejection system may correspond {0 a three-dimensional
printing system. in this example, fluid ejection devices may be arranged along a
width of a fluid ejection apparatus, where the width of the fluid ejection
apparatus may correspond to at least one dimension of a build area of the
three-dimensional printing system.

[0013] As will be appreciated, in such sxamples, each fluid gjection
device may correspond to a particular portion of the width of the substrate onto
which fiuid is to be distributed. For example, a fuid gjection apparatus may
comprise four fluid ejection devices arranged along a width of the fuid ejection
apparatus. in this example, a first fluid glection device may correspond to a first
portion of the substrate width, and the first fiudd sjection device may be
positioned on a support member of the fluid gjection device at a firstlocation. A
second fluid ejection device may correspond 1o a second portion of the
substrate width, and the second fluid gjection device may be positionsd on the
support member at a second location. A third fluid ejection device may
correspond {o a third portion of the substrale width, and the third fluid ejection
device may be positioned on the support member at a third location. A fourth
fluid ejection device may correspond to a fourth portion of the substrate width,
and the fourth fluid ejection device may be positioned on the support member at
a fourth location.
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[0014] Furthering the example, the first fuid sjection device may be
controlied by a first control circult; the second luid efection device may be
controlied by a second control circuit, the third fluid ejaction device may be
controlled by a third control circull; and the fourth fluid ejection device may be
controlied by a fourth control circuil. Continuing the example, sach control
circuit may be connected fo the control engine with a respeclive communication
element. In such examples, a particuiar communication portt of the confrol
engine may correspond to a particular control circuit associated with a particular
portion of the substrate. For example, a first communication port of the control
engine may connected o the first control circuit which corresponds {o the first
portion of the substrate.

[0015] In the example, to print content on the substrate, the control
engine may transmit control data associated with a respective portion of the
substraie to a respective control circuit that controls the respective
corresponding fluid ejection device, e.g., the control engine may transmit control
data associated with the first portion of the substrate to the first control circuil.
However, it will be appreciated that if a connection element is connecled to an
incorrect control circuit, the control engine may transmit incorrect control data to
the incarrect control circuit, which in furn may cause incorrect fiuid gjection.

For exampile, if a particular communication element connects a communication
port of the control engine corresponding to the first portion of the subsirate with
the second control circuit, the second fluid ejection device may eject fluid drops
to form content on the second portion of the substrate that should have been
formed on the first portion of the substrate.

{0018} In example systems, connection elemenis may appear similar,
and routing of such connection elements may lead to further difficulties in
comnecting the correct communication port of the control engine with the correct
controf circuit. Accordingly, exampies provided herein may comprise a coupling
element to couple a support member of a fluid ejection apparatus with a control
circuit of the fluid ejection apparatus. An example control circuit may comprise
a set of connection terminals, and an example coupling element may comprise

a set of connection prongs, whers the setl of connection prongs may be
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arranged such that a subset of the connection terminals of the control circuit
may be engaged by the connection prongs. The amangement of the connection
prongs, and therefore the connection tenminals engaged thersby, may
correspond to an identifier. In such examples, the identifier may further
corespond o a location along the width of the fluid ejection apparatus.
Accordingly, the confrol circuit may determine the identifier based on the subset
of connection terminals. The identifier may be transmitted via the
communication element o the control engine. The control engine may
determine, based on the identifier, whether the communication element is
connected {o the correct control circuit.

{0017} As used herein, it will be appreciated that an example contral
circuit comprises at least one processing resource. A processing resource may
comprise a central processing unit {CPU]}, a graphics processing unit {GPU}, an
application-specific integrated circuit {ASIC), a controller, and/or other such
configurations of logical components for data processing. In examples included
herein, a control circuit may further comprise at least one memaory resource. A
memory resource, as used herein, may comprise volatile and/or non-volalile
memory as well as other types of memory {e.g. cache memeories, memaory
registers, memory buffers, read-only memories, mass-storage resources, eic.).
In examples described herein, control data comresponding actuation of fluid
ejectors of a fluid device connected to a control circuit may be stored in a
memory resource of the control circuit, and a procsssing resource of the control
circuit may control fluid ejectors of the fluid ejection device based on the control
data {o thereby eject fluid drops.

{0018} Furthermore, as discussed example fluid ejection systems, may
comprise engines, which may be referred to as a control engine or a print
engine. Such engines may be any combination of hardware and programming
{o implement the functionalities of the respeclive engines. in some examples
described herein, the combinations of hardware and programming may be
implemented in a number of different ways. For example, the programming for
the engines may be processor executable instructions stored on a non-
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fransitory machine-readsble slorage medium and the hardware for the engines
may include a processing resource 1o process and extecule those instructions.
[0019} in some examples, a fluid ejection system implementing such
gngines may include the machine-readable storage medium sloring the
instructions and the processing resource to process the instructions, or the
machine-readable siorage medium may be separately stored and accessible by
the system and the processing resource. in some examples, engines may be
implemented in circuitry. Moreover, processing resources used to implement
engines may comprise at least one central processing unit {CPU), a filed
programmabile gate array (FPGA) device, a complex programmabie logic device
{CPLD]}, a graphics processing unit {GPU), an application specific integrated
circuit (ASIC), a specialized controller {e.g., a memory controller) and/or other
such types of logical components that may be implemented for data processing.
{0020} Turning now {o the figures, and particularly fo FIGS. 1A-B, these
figures provide diagrams of an example coupling element 10. In FIG. 1A, a
controf circuit 12 and support member 14 (provided in dashed line) are
iftustrated for reference. The example coupling element 10 comprises a set of
connection prongs 18a-c. While, in this example, the coupling element 10
comprises three connection prongs 16a-c, it will be appreciated that other
examples may comprise more than three connection prongs or less that three
conhection prongs. Moreover, it will be appreciated that the arrangement of the
connhection prongs 16a-¢ are one example of an arrangement, and other
arrangemenis may be implemented in other examples.

{0021} in FIG. 1A the controd circuit 12 comprises a set of connection
terminals 18a-e. In this exampie, the control circuit 12 comprises an electrical
insulation pad 19 surrounding each connection terminal 18a-e. As shown, the
set of connection prongs 16a-c of the coupling slement 10 engage a subset of
the connection terminals 18a, 18d, 18e. As used herein, it will be appreciated
that engagement of a connection prong and a connection terminal may include
adjacent positioning thereof such that the connection prong and connection
terminal may be electrically connected. In some examples, such engagement

may comprise surface-to-surface contact.
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0022} in the example of FIG. 1A, t will be appreciated that the
connection prongs 16a-¢ do not engage all of the connection terminals 18a-e.
in particular, 8 second connaction termingl 18b and a third connection terminal
18¢c of the coniro! circuit are not engaged by the connection prongs 18a-c of the
coupling element 10. in other examples, § will be appreciated that more or less
commection terminals may be implemented on example control circuits and more
or less conhection prongs may engage such connection terminals. inthe
example of FIG. 1A, the arrangement of connection prongs 16a-c may
comrespond {o a particular identifier. In examples simifar to the exampie of FIG.
1A, when the coupling element 10 is coupled to the control circuit, the control
circuit may determine the particular identifier based on which of the set of
comnection terminals 18a-e are engaged by connection prongs 16a-c of the
coupling element 10,

{0023} In some examples, the coupling element 10 may comprise a first
member 20 that may engage the support member 14. The first member 20 may
be removably coupled {o the support member 14 such that the control circuit 12
is thereby coupled to the support member 14. In some exampie fluid ejection
systems, the support member 14 may be eleclrically grounded. Accordingly,
when coupled to the support member 14, the coupling element 10 may be
electrically grounded. In turn, the connection terminals 18a, 18d, 18e engaged
with the connection prongs 16a, 16b, 16¢ may be electrically grounded. As will
be appreciated, in some examples, a control circuil may determine the identifier
comresponding to the coupling element based at least in part on the connection
terminals that are electrically grounded. FIG. 18 illustrales a side view of the
example coupling element 10. As shown, the connection prong 163 of the
coupling element 10 may sngage a connection terminal 18a of the controf circuit
12. Furthermaore, the coupling element 10 may comprise a support tab 21
formed on a portion of the coupling element to contact the control circuit formed
on a portion of the coupling element to rest on a surface of the control circuit 12
spaced apart from the connection terminals 18a. The coupling element 10 may
further engage a bottom surface of the contral circuit 12 at a location 22 spaced
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apart from the connection terminals 18s-e to facilitate physically coupling of the
control circult 12 and the support member 14,

[00243 FIGS. 2A and 28 provide diagrams of an sxample coupling
siement 10 having different arrangements of connection prongs. In FIGS. 2A-B,
the coupling element 10 includes respective sets of connection prongs 40a-d,
42a-d arranged such that the connectlion prongs 40a-d engage a subset of
connection terminals 44a-f of the control circuit 12, In FIG. 2A, the connection
prongs 40a-d engage a first connection terminal 44a, a third connection terminal
44c a fifth connection terminal 44e, and a sixth connection terminat 44f. in FIG.
2B, the connectlion prongs 42a-e engage the first connection terminal 443, a
second connection terminal 44b, the third connection terminal 44c¢, the fifth
comnnection terminal 44e, and a sixth connection terminal 441,

[0025] In the example, it will be appreciated that the arrangement of the
conhection prongs 40a-d in FIG. 2A may correspond to a first identifier, and the
arrangement of the connection prongs 42a-e in FIG. 2B may correspond to a
second identifier, where the first and second identifier are different.
Accordingly, the coupling element 10 of FIG. 2A and the coupling element of
FiG. 2B may be implemented such that the respective identifier may be
determined by the control circuit 12 based on the connection {erminals 44a-f
engaged by the connection prongs 40a-d, 42a-e. As will be appreciated, based
on the respective identifier of the respective coupling element, an example
control engine may determine whether a respective communication element is
comrectly connhected between the control engine and a respective contral circuit.
[0026] Furthermore, while examples Hustrated in FIGS. 1A-2B illustrate
various arrangements and numbers of connection prongs, it will be appreciated
that other arrangements and other numbers of connection prongs may be
implemented in other examples. For example, some example coupling
elements may comprise three or more connection prongs. Furthermore, it will
be appreciated that the arrangement and number of connection terminals of a
control circuit may differ in other examples.

{0027} FIGS. 3A-B provide perspective views of an example coupling

siement 10. As shown in FIG. 3A, the coupling element 10 may comprise a first
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connection prong &80a, 8 second conhnection prong 60b, and a third conneclion
prong 60c. As discussed previously, the arrangement and number of the
connection prongs 60a-c may correspand {o an identifier. As used herein, the
arrangement of conhection prongs corresponds o the spacing betwsen
neighboring connection prongs, & width of connection prongs, a length of
commection prongs, and/or other such dimensions that may facilifate varied
engagement with various arrangements of connection terminals. As will be
appreciated, the arrangement between connection prongs of a set correspond
o at least some connection terminals of a control circuit. As shown in FIG. 3B,
the first member 20 {which may be referred o as a securing member) may
comprise a structure 64, where the struciture may engage a corresponding
notched surface of a support member of a fluid gjection apparatus when
coupled thereto.

{0028} Turning now to FIG. 4, this figure illustrates a block diagram of an
exampile fluid ejection system 100. In this example, the system 100 comprises
a fluid ejection apparatus 102 that includes a support member 104, fluid ejection
devices 106a-h, control circuits 108a-d, and coupling slements 110a-d.
Furthermore, the system 100 comprises a controf engine 112, As discussed
previously, the control engine may comprise any combination of programming
and hardware {o performm operations described herein. in particular, the control
engine may receive data corresponding to operation of the fluid ejection devices
106a-h. In some examples, such data may be referred to as print data. The
control engine may generate control data for each fluid ejection device 106a-h
based on the received operation data for the system. The control engine may
transmit the conirol data for each fiuid ejection device 106a-h to control circuits
108a-d via communication elements 114a-d.

[0029] Each of the coupling elements 110a-d, as described in previous
examples, comprise a respective set of connection prongs, where the
arrangement and number of the connection prongs corresponds o a respective
identifier. For example, a first coupling element 110a may comprise a set of
connection prongs that correspond {o a first identifier. In the example #lustrated

in FIG. 4, each controf circuit 108a-d is connscled o two respective fiuid
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gjection devices 106a-h. it will be appreciated that in other examples, a control
circuit may be connected (o more or less fiuid gjection devices. As shown, the
fluid ejection devices 106a-h are generally arranged along a width of the
support member 104,

{0030} As discussed previously, a position of each fluid ejaction device
106a on the support member corresponds {o a portion of a substrate for which
the fluid ejection device is fo form content. Therefore, the control engine 112
receives gjection data that corresponds to fiuid to be ejected by the fluid gjection
devices 106a-h. The control engine 112 may communicate controt dala {o each
control circuit 108a-d that corresponds to the fluid ejsclion devices 108a-h that
the control circuit 108a-d is to control. In this example, a first control circuit
108a is o control a first fluid ejection device 106a and a second fluid ejection
device 106b. A second control circuit 108b is to control a third fluid ejection
device 106c and a fourth fluid sjection device 106d. A third control circuit 108¢
is to control a fifth fluid ejection device 106e and a sixth fluid ejection device
106f. A fourth control circuit 108d is to control a seventh fluid ejection device
106g and an eight fiuid ejection device 106h. While not shown, it will be
appreciated that each fluid ejection device 106a-h comprises at least one fluid
gjection element having nozzies and fluid ejectors.

{0031} In the example, the control engine 112 may communicate control
data to: the first circuit 108a for the first and second fluid ejection devices 106a-
b via a first communication element 114; the second control circuit 108b for the
third and fourth fluid ejection devices 106¢-d via a second communication
element 114b,; the third conlrol circuit 108¢ for the fifth and sixth fluid ejection
devices 106e-f via the third communication element 114¢; and the fourth control
circuit 108d for the seventh and eight fluid ejection devices 106g-h via the fourth
communication element 114d.

{0032} In examples similar to the example system 100 of FIG. 4, each
respective control circuit 108a-d may determine the respective identifier
comresponding to the arrangement of the respective coupling element 110a-d
that couples the respective control circuit 108a-d to the support member 104.

For example, the first control circuif 108a may determine a first identifier that
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corresponds to the arrangement of conneaction prongs of the first coupling
etement 110a. Each respective conlrol circuit 108a-d may communicale the
determingd respective identifier to the control engine 112 via the respective
communication element 114a-d. The conlrol circuit may determine, based on
the respective identifier received via each respective communication element
114a-d whether the each respective communication element 114a-d is
connhected to the correct {i.e., expected) control circuit 108a-d.

{0033} As will be appreciated, the respective identifier of each coupling
element 108a-d may correspond {0 a respective location of the respective fluid
sjection devices 108a-h and respective control circuit 108a-d on the support
member 104. In turn, the respective location of the respective fiuid ejection
devices 106a-h and the respective control circuit 108a-d comresponds to a
respective portion of a substrate for which the respective fluid gjection devices
106a-h are o eject fluid. For example, the first identifier corresponding to the
arrangement of the connection prongs of the first coupling element 110a
comresponds to the location of the first and second fluid sjection devices 106a-b
on the support member. Therefore, the control engine 112 may defermine
whether the first communication element 114a is connected to the first control
circuit 108a based on the identifier determined from the first coupling element
110a.

{0034} FIG. 5 provides a block diagram that illustrates some componenis
of an example fluid gjection system 150. In this example, the system 150
includes a control engine 152. In this example, the control engine is illustrated
as comprising a processing resource 154 and a memory resource 156. As
described previously, the processing resource 154 may comprise at least one
hardware based processor, such as a controlier, central processing unit, or
pther such arrangements of data processing logic. Furthermore, as described
above, the memory resource 156 may comprise at least one memory device,
such as a random access memory moduie, at least one memory buffer, and/or
other such memory devices. The memory resource 156 may store instructions
158 that are executable by the processing resource 154, Execution of the

instructions 158 may cause the processing resource 154 and/or system 150 o



WO 2018/048414 PCT/US2016/050917

12

perform the funclionalities, processes, andior sequences of operations
described herein.

[0035] As shown, the system 150 comprises a plurality of fluid ejection
apparatuses 160, Each fiuid ejection apparatus 160 may comprise a plurality of
filid ejection devices 162, As discussed with regard fo other examples, the fuid
gjection devices 162 may be arranged generally end-to-end along a support
member of the fluid ejection apparatus 160. In addition, each fluid ejection
apparatus 160 comprises a piurality of control circuits 184, where each control
circuit 164 is connected {o at ieast one fluid ejection device 162. I tum, each
control circuit 164 is connected to the control engine 152 via a respective
communication element 186. In some examples, each fluid gjection apparatus
160 comprises at least four control circuits 164, and at least fwo fluid ejection
devices 162 for each control circuit 164, Furthermore, in some examples, the
system 150 comprises at least four fiuid ejection apparatuses 160, each fluid
ejection apparatus 160 comprises at least four control circuits 184, and each
fluid ejection apparatus 160 comprises at least two fluid ejection devices 162 for
sach confrol circuit 164. As will be appreciated, the system 150 may comprise
a respective communication element 166 for sach confrol circuit 164.

[00386] In this example, for each respective control circuit 164, a
respective fluid ejection apparatus 160 comyprises a respective coupling element
170 that may couple the respective confrol circuit 164 to the support member of
the fluid ejection apparatus 160. Each respective control circuit 164 comprises
a set of connection terminals (not shown}, and the respeclive coupling element
170 comprises a set of connection prongs 172. The set of connection prongs
172 correspond o at least a subsst of the set of connection terminals of the
contro} circuit 164.

{00371 Furthermore, the arrangemant of the set of connection prongs 172
of a coupling element 170 correspond ta an identifier, such that each coupling
element for a fluid ejection apparatus 160 has a different arvangement of
connection prongs 172 and therefore corresponds to a different identifier. As
described previously, the connection prongs 172 of a coupling elemeant 170 may

engage the subset of the connection terminals of the respective control clrcuit.



WO 2018/048414 PCT/US2016/050917

13

Based on the connection terminals engaged by the connection prongs 172 of 8
respective coupling element, a respective control circull may determine the
corresponding identifier. As shown in this example, each coupling element 170
may be slechically grounded sych that the connection terminals engaged by
connection prongs of a coupling element may be electrically grounded.

{0038} FIGS. 5-6 provide flowcharts that provide example sequences of
operations that may be performed by an example system, engine, andfor a
controd circuit thereof to perform example processes and methods as described
herein. in some examples, some operations included in the flowcharts may be
embodied in a memory {such as the memory resource 156 of FIG. 5) in the form
of instructions that may be exectitable by a processing resource {o cause an
apparatus and/or controlier to perform the operations corresponding to the
instructions. Additionally, the examples provided in FIGS. 5-6 may be
embodied in computing devices, machine-readable storage mediums,
processes, and/or methods. In some examples, the exampile processes and/or
methods disclosed in the flowcharts of FIGS. 5-6 may be performed by a
controller and/or engine implemented in a system.

[0039] FIG. 5 is a flowchart 200 that Hlustrates an exampie sequence of
pperations that may be performed by an example control circuil. The control
circuit may determine a respective identifier corresponding o a coupling
element engaged with the control circuit based at least in part on a subset of
conhection terminals engaged by connection prongs of the coupling element
{block 202}. The control circuil transmits the respective identifier to a control
engine over a respective communication element comnected therebetween
{block 204). After communication of the respective identifier, the control circuit
may receive confrol data from the control engine over the communication
element {(block 208}, and the control circuit may control ejection of fiuid for at
least one fluid ejection device based at least in part on the control data {(block
208).

{00401 FIG. 7 is a flowchart 250 that iflustrates a sequence of operations
that may be performed by an example contral engine in a Huid ejection system

comprising a plurality of controt circuits coupled to a support member of a fluid
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gjection apparatus via coupling slements having connection prongs amrangsd to
comrespond o respective identifiers. The conbrol engine may receive a
respective identifier from a respective control cifcuit via a respective
communication element {block 252). The control engine may determine a
respective location associated with the respective identifter {block 254). As
discussed previously, a respective identifier of a coupling slement may
correspond to a location of the support member at which the control circuit is
coupled. The location of support member al which the control circult is coupled
further corresponds {0 a portion of a substrate for which the control circuit is fo
control fluid ejection o form content.

{0041} The control engine determines whether the respective location
corresponds to the carrect location for the respective communication element
and respective control circuit {block 256). As will be appreciated, by receiving
the respective identifier over the respective communication element, the control
engine may determine whether the respective communication element is
connected {o the correct {e.q., expected) control circuit such that control dala
communicaled via the respective communication element is to be
communicated to the correct control circuif. As will be appreciated, in some
examples, the control engine may store information that indicales an expected
identifier for each communication element, where, as discussed, the expected
identifier corresponds to an expected location on the support member and
portion of a substrate. Therefore, in these examples, determining whether the
respective location is correct for the respective communication element may
comprise comparing the received identiier and/or the determined location {o the
expected location and/or expected identifier to determine whether the
communication element is connected to the correct control circuit in the fluid
gjection system.

0042} In response to determining that the respective location is the
correct location (YY" branch of block 256), the control engine may transmit
control data to the respective control circuit over the respective communication
element (block 258). In response to determining that the respective location is

not the correct location ("N” branch of block 256}, the control engine may sfop at
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least one operalion of the Suid slection sysiem (block 260). For example, if the
respective focation determined for the reapective control circuil is a first focation,
but the expected localion is 8 second location, the control engine may stop
operations such that fuid sjection does not oceur,

{0043} In some examples, in response to determining that the respective
location is not the correct location ("IN” branch of block 258}, the control engine
may further generate an output warning based on the respective location and
the respective communication element {block 280). As will be appreciated, the
fluid ejection system may comprise at least one output device, suchas a
dispiay, a touchscreen, a plurality of indicators, and/or other such output
devices {e.g., a speaker, eic.). In such examples, the control engine may cause
such output device {o indicate that the respective communication element is
incotrectly connected.

{0044} In some examples, in response to determining that the respective
location is not the cotrect location {("N” branch of block 2563, the control engine
may correct control data for the respective control circuit based on the
respective location {block 282). For exampie, a first control circuit may be
expected to correspond to a first location associated with a first portion of the
substrate, and a second controf circuit may be expecled {0 correspond fo a
second location associated with a second portion of the subslrate. The first
controf circuit may be connected o the control engine via a first communication
element, and the second control circuit may be connected to the control engine
via a second communication element. The first control circuit may be coupled
to a support member of the fluid ejection apparatus via a first coupling element,
and the second control circuit may be coupled to the support member via a
second coupling element. The first coupling element may comprise a first
arrangement of connection prongs that correspond to a first identifier, and the
second coupling element may comprise a second arrangement of connection
prongs that correspond fo a second identifier.

[0045] in this example, the control engine may receive the first identifier
comresponding to the first coupling element from the first control circuit via the

first communication element. If the first identifier corresponds to the second
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location, the contiol engine may determine that the respective locgtion for the
first control cireuit and the first communication element s not corect —ie  the
first communication element is not connected 1o the expected control circuit,
While in some examples, the control circuit may stop operations and generate
an output warning, in other examples, the control circult may determine the
correct control data to be fransmitied over the first communication element. In
this example, the control data corresponding to the second portion of the
substrate would be transmitted over the first communication element due to
detection of the unexpecied {i.e,, incorrect) connection. Therefore, as described
herein, the control engine may correct control data prior to transmission of the
control data over a communication element when the control engine determines
that the communication slement is not connecled o the expected control circuit.
[0048]

{0047} Therefore, example apparatuses and processes described heresin
include coupling elements comprising connection prongs that correspond to
connection {ferminals of control circuils. The connection prongs of a respective
coupling element may be arranged to correspond 1o a respective identifier,
where the arrangement of the connection prongs may facilitate engagement
with at least some connection terminals of the control circuil. Based on the
arrangement of the connection prongs and engagement with the connection
terminals thereof, a control circuit may determine the respective identifier, where
the respective identifier may be used to determine correct connection of
communication elements in a fluid ejection system.

[0048] While various examples are described herein, elements and/or
combinations of elements may be combined andfor removed Tor various
examples contemplated hereby. For examples, the example operations provided
herein in the flowcharts of FIGS. 5-6 may be performed sequentially,
concurrently, or in a different order. Moreover, some example operations of the
flowcharts may be added {o other flowcharts, and/or some example operations
may be removed from flowcharts. Moreover, some operations of the fiowcharls
of FIGS. 5-6 may be implemented via control of a controller of various

components of an apparatus. Furthermore, in some examples, various
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components of the examples of FIGS. 1A-5 may be removed, and/or other
components may be added. Sinilarly, v some examples various instructions
stored in memory resources andior machine-readable storage mediums may
correspond to the example operations of FIGS, 5-6.

{00491 The preceding description has been presented to flustrate and
describe examples of the principles described. This description is not intended
{o be exhaustive or {o limit these principles to any precise form disclosed. Many
madifications and variations are possible in light of the above disclosure.
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CLAIMS:
1. A fiuid gjection apparatus comprising:

& support member;

a plurality of Ruid ejection devices arranged along a length of the support
member to seiectively eject Huid;

at least one control circuit to control ejection of fluid by the fluid ejection
devices, the at least one controf circuit including a set of connection terminals;
and

at least one coupling element to removably couple the at least one
control circuit to the support member, the at least one coupling element
comprising a set of connection prongs arranged to engage a subset of
connection terminals of the set of connection terminals of the at least one
controd circuit, the set of connection prongs arranged to correspond o

correspond {o a respective identifier.

2. The fluid ejection apparatus of claim 1, wherein the control circuit is
further to:
determine the respective identifier based at least in part on the subset of

commection terminals engaged by the set of connection prongs.

3. The fluid ejection apparatus of claim 2, wherein the af least one control
circuit is further to control gjection of fluid by the fluid ejection devices based at
least in part on ejection data received from a control engine, and the at least
one control circuit is further to:

fransmit the respective identifier to the control engine prior fo controlling
the fluid ejection devices {0 gject fluid.

4. The fluid ejection apparatus of claim 2, wherein the at least one coupling
element is electrically grounded, and the control circuit determines the
respective identifier based at least in part on the subset of connection terminals
etectrically grounded by the set of connection prangs.
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5. The fluid ejeclion appargtus of claim 1, wherein the at least one control
circuit comprises a plurality of respective control circuits, the at least one
toupling element comprises a respeclive coupling element for each respective
control circult of the plurality, and the set of connection prongs for each
respective coupling element correspond {o the respective identifier of a plurality
of respective identifiers.

6. A coupling element comprising:
a first member to engage a support member of a fluid efection apparatus;
a set of connection prongs to couple a control circuit to the support
member, the set of connection prongs aranged to correspond o an identifier.

7. The coupling element of claim 6, wherein the coupling element
comprises a conductive material such that the coupling slement s to glectrically
connhect the support member to the confrol circuit.

8, The coupling slement of claim §, wherein the sst of connection prongs
are arranged 1o engage and electiically couple with a subsst of connection

terminails of a plurality of connection terminals of the control gircuit.

g The coupling element of claim 8, wherein the set of connaction prongs
comprises at least three connection prongs, and the set of connection prongs
are arranged o engage and sleclrically couple with a corresponding number of
connection terminals of a plurality of commection terminals of the control circuit.
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10, A system comprising:
a first Buld ejection apparatus, the fiuid gjection apparatus comprising:

a support member;

a first control circuit and a second control circuit that each include
a respective set of connection terminals;

a first coupling element to removably couple the first controf circuit
to the support member, the first coupling slement comprising a first sef of
connection prongs arranged to engage a first subset of connection
terminals of the respective setf of connection terminals of the first control
circuit, the first set of connection prongs arranged to correspond fo a first
identifier; and

a second coupling element to removably couple the second
control circuit to the suppoert member, the second coupling element
comprising a second set of connection prongs amranged o engage a
second subset of the respective set of connection terminals of the
second control circuit, the second set of connection prongs arranged to

correspond {o a second identifier.

11.  The system of claim 10, wherein the first controf circuit is o determine
the first identifier based at least in part on the first subset of the connhection
terminals, and the second control circuit is fo determine the second identifier
based at least in part on the second subset of the connection terminals.
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12.  The system of claim 11, wherein the first coupling element and the
second coupling element are electrically grounded such that the first subset of
connection lerminals is electiically grounded when engaged by the first set of
connection prongs and such that the second subset of connection terminals is
slecirically grounded when engaged by the second set of connection prongs,
and

wherein the first controf circuit to determine the first identifier comprises
the first control circuit fo detect that the first subset of connection temminals is
electrically grounded, and the second control circult to determine the second
identifisr comprises the second control circulf 1o detect that the second subset
of connection ferminals is sleclrically grounded.

13.  The system of claim 11, further comprising:

a control engine;

a first communication element connecting the control engine to the first
controf circuit, and

a second communication element connecting the control engine to the
second control circuit,

wherein the control engine is 1o determine a first location for the first
communication element based on the first identifier, and the control engine s o
determine a second location for the second commurication slement based on
the second identifier.

14, The system of claim 13, wherein the control engine is further to:
determine whether the first location corresponds to a correct location for
the first communication element;
determine whether the second location corresponds to a correct location

for the second communication element.
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15, The system of claim 14, wherein the control engine is further to

in response 1o determining that the first location does not correspand to
the correct iocation for the first communication slement or the second location
does not correspond o the correct location for the second communication

slement; stop at least one operation of the system.
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