PD-200314411 1 FLUID EJECTION DEVICE METAL LAYER LAYOUTS BACKGROUND OF THE
DISCLOSURE [0001] Some fluid ejection devices, including, for example, inkjet printheads, have a

" vertical column of nozzles arranged in a column on a die and defining a swath area. Firing resistors
located in a firing chamber below the nozzles are energized, thereby heating fluid in the chamber and
causing itto expand and be ejected from the nozzle. Circuitry fabricated on a substrate structure using
standard thin film techniques includes a conductive path for carrying electrical power for firing the
firing resistors, address signal paths, logic elements, and firing transistors. This circuitry is used to
properly energize and operate the firing resistors. Capacitive coupling between the address bus and
the fire line or power bus can generate noise and degrade performance. [0002] The cost of a fluid
ejection device can be reduced by reducing the device die size. Such reduction, however, may
adversely impact the size of power conduits, leading to increaseédtevesggtariation and reduced print
quality. Power conduits may comprise gold which is susceptible to delamination. BRIEF
DESCRIPTION OF THE DRAWINGS [0003] Features and advantages of the invention will be readily
appreciated by persons skilled in the art from the following detailed description of exemplary
embodiments thereof, as illustrated in the accompanying drawings, in which: PD-200314411 2 [0004]
FIG. 1 illustrates a block diagram of relative positions of metal portions of an exemplary embodiment
of a fluid ejection device. [0005] FIG. 2 illustrates an exemplary embodiment of a first metal layer of a
fluid ejection device. FLUID EJECTION DEVICE METAL LAYER LAYOUTS

BACKGROUND OF THE DISCLOSURE

[0001] Some fluid ejection devices, including, for example, inkjet printheads,
have a vertical column of nozzles arranged in a column on a die and defining a
swath area. Firing resistors located in a firing chamber below the nozzles are
energized, thereby heating fluid in the chamber and causing it to expand and be
ejected from the nozzle. Circuitry fabricated on a substrate structure using
standard thin film techniques includes a conductive path for carrying electrical
power for firing the firing resistors, address signal paths, logic elements, and
firing transistors. This circuitry is used to properly energize and operate the
firing resistors. Capacitive coupling between the address bus and the fire line
or power bus can generate noise and degrade performance.

[0002] The cost of a fluid ejection device can be reduced by reducing the
device die size. Such reduction, however, may adversely impact the size of
power conduits, leading to increased energy variation and reduced print quality.

Power conduits may comprise gold which is susceptible to delamination.
BRIEF DESCRIPTION OF THE DRAWINGS

[0003] Features and advantages of the invention will be readily appreciated by
persons skilled in the art from the following detailed description of exemplary
embodiments thereof, as illustrated in the accompanying drawings, in which:



[0006] FIG. 3 illustrates an exemplary embodiment of a second metal layer of the fluid ejection device
~ of FIG. 2. [0007] FIG. 4 is a block diagram of relative positions of portions of an exemplary
embodiment. [0008] FIGS 5A and 5B are block diagrams of relative positions of metal portions of an
alternate exemplary embodiment of a fluid ejection device. [0009] FIG. 6 illustrates an exemplary
embodiment of a first metal layer of a fluid ejection. [0010] FIG. 7 illustrates an exemplary
embodiment of a second metal layer of the fluid ejection device of FIG. 6. [0011] FIG. 8 illustrates an
exemplary embodiment of a layout of a second metal layer of a fluid ejection device. [0012] FIG. 9 is a
block diagram of the relative positions of portions of an exemplary embodiment of a fluid ejection
device. [0013] FIG. 10 illustrates a top view of an exemplary embodiment of a fluid ejection device.
PD-200314411 3 DETAILED DESCRIPTION OF THE DISCLOSURE [0014] In the following detailed
description and in the several figures of the drawing, like elemenkg-2a@i¢fdmtified with like reference
numerals. [0015] FIG. 1 illustrates a simplifeed cross-sectional view of relative positions of metal layer
portions in an exemplary embodiment of metal layer layouts for an exemplary fluid ejection device. A
thin film stal9084] Ekmpitusisatesiaklnsk dingragef telative Resitions @fmetaliraiersi 1. The first metal layer 1
comprises aff Erastemplarg dratsxiipaiit picafioid gextionrieniceddress path portions. The non-address path
portions of the first metal layer 1 may comprise at least a resistor portion 2, a first-metal-layer ground

portion 4, aghgsiAHS: BANIGRRs h AMIFRPLANodiment of a first metal layer of a

fluid ejection device.

[0006] FIG. 3 illustrates an exemplary embodiment of a second metal layer of
the fluid ejection device of FIG. 2.

[0007] FIG. 4 is a block diagram of relative positions of portions of an
exemplary embodiment.

[0008] FIGS 5A and 5B are block diagrams of relative positions of metal
portions of an alternate exemplary embodiment of a fluid ejection device.

[0009] FIG. 6 illustrates an exemplary embodiment of a first metal layer of a
fluid ejection.

[0010] FIG. 7 illustrates an exemplary embodiment of a second metal layer of
the fluid ejection device of FIG. 6.

[0011] FIG. 8 illustrates an exemplary embodiment of a layout of a second

metal layer of a fluid ejection device.

[0012] FIG. 9 is a block diagram of the reiative positions of portions of an
exemplary embodiment of a fluid ejection device.

[0013] FIG. 10 illustrates a top view of an exemplary embodiment of a fluid
ejection device.



embodiment, the first metal layer 1 comprises at least two each of the resistor portion 2, ground
portion 4 and logic portion 5, arranged on opposite sides of the address path portion 6. The resistor
" portion 2 and associated nozzles (FIG. 10) define a swath height 26. The resistor portion 2 comprises
a plurality of resistors 21 (FIG. 2). The address path portion 6 comprises an address bus, address
lines or conductors, data paths, select or enable paths that are utilized to operate resistors that
comprise resistor portion 2, as is known in the art. The address path portion 6 carries signals to logic
elements, the logic elements causing particular firing transistors to cause particular corresponding
firing resistors to fire in response to the signals. The logic elements include components such as
transistors that provide functionality for address signal generation, fire signal coupling, select signal
generation, synchronization signal generation and the like. [0016] The thin film stack 10 of FIG. 1 also
comprises a second metal layer 11 over the first metal layer 1. TRe298¥a#d metal layer 11 comprises
at least a power conducting portion 7 and @& second-metal-layer ground portion 8. The power

conducting portions 7 comprise conductive paths, fire lines or power PD-200314411 4 busses for
providing an electrical RiFifddERPESGRIFSIANCRTHRBIREAOSSIBES for firing the resistors 21. In an
exemplary embodiment, the second metal layer comprises at least two power conducting portions 7

arranged ongARARIRe SiERIAT B BRI EE T B ROVERS fgrduGiagportions 7 are routed, at
least in part, over the flrFt-meta -Ia%grgﬁroun% ortigns 4 in the first metal layer. The

I
second-met%trﬂ'gg)%’r"é?o%?{aeﬁgrﬁrc?n 1 'F&ﬁ’é R['F]er(r)%%rﬁr{%eenéjvnr\}z‘?ﬂﬁls'he,ight, substantially parallel with the

column 22 of resistors 21, and over and over the logic portions 5 and the address path portion 6 of the
first metal 1E8ISIFEheitusthatesd singificdénise-seationrl viewefirelafive pesitiens portion 8
metal layer portions in an exemplary embodiment of metal layer layouts for an
exemplary fluid ejection device. A thin film stack 10 comprises a first metal
layer 1 and a second metal layer 11. The first metal layer 1 comprises at least
an address path portion 6 and non-address path portions. The non-address
path portions of the first metal layer 1 may comprise at least a resistor portion 2,
a first-metal-layer ground portion 4, and a logic portion 5. In an exemplary
embodiment, the first metal layer 1 comprises at least two each of the resistor
portion 2, ground portion 4 and logic portion 5, arranged on opposite sides of
the address path portion 6. The resistor portion 2 and associated nozzles (FIG.
10) define a swath height 26. The resistor portion 2 comprises a plurality of
resistors 21 (FIG. 2). The address path portion 6 comprises an address bus,
address lines or conductors, data paths, select or enable paths that are utilized
to operate resistors that comprise resistor portion 2, as is known in the art. The
address path portion 6 carries signals to logic elements, the logic elements
causing particular firing transistors to cause particular corresponding firing
resistors to fire in response to the signals. The logic elements include
components such as transistors that provide functionality for address signal
generation, fire signal coupling, select signal generation, synchronization signal
generation and the like.

[0016] The thin film stack 10 of FIG. 1 also comprises a second metal layer 11
over the first metal layer 1. The second metal layer 11 comprises at least a
power conducting portion 7 and a second-metal-layer ground portion 8. The
power conducting portions 7 comprise conductive paths, fire lines or power



overlap the inboard edges of the first-metal-layer ground portions 4. Conductive vias 41 (FIGS. 2-4)
provide electrical connections 42 between the first-metal-layer ground portions 4 and the
" second-metal-layer ground portion 8 in the second metal layer 11. [0017] By arranging the layout or
topology of the first and second metal layers 1, 11 so that the power conducting portions 7 are not
routed over, i.e. do not overlie or overlap, the address path portion 6, the opportunity for noise
generation and degraded performance, caused by capacitive coupling between power conducting
portions and address path portions, is reduced. [0018] Routing the second-metal-layer ground portion
8 through the area of the second metal layer 11 that overlies logic portions 5 and the address path
portion 6 of the first metal layer 1, may result in reduced energy variation due to decreased ground
resistance resulting from the greater ground area. Providing the second-metal-layer ground portion 8
in the second metal layer avoids costs associated with increaseoizasiasi which result where ground
resistance is decreased by widening ground paths in the first metal layer, with corresponding
increases in the die size. Routing the second-metal-layer ground portion 8 through the swath height
may also inbrssesefenpraviging\asraleaticah conaeglior v -the gaurae ef elerctigabR¥rethat can be achieved by
increasing the fimgknessistbib2isacanekengiaty kmbsdirer) Bik3pEdfd. RetiLisyeates a top view of an

exemplary Igym%&gtgp@mw BoWe'?t caﬁ@%li@y&;rgoﬂé q@@;@g@l@ﬁyogﬁggﬁpiment of a fluid_ejection
device. The fiyst tal layer 1 is deposited on a su sirate s&ructgre. The first metal layer 1 is masked
e s ke Thes

and etched 1§ @etine*718 %8 the ggsrf%vgrlg%u Ca'l%&opolo yaé rﬂ*(tae Irst metal layer 1 of a

portion of fl@dea ¢ GArHeVRIdhe shmetabiaver) arpend Rertieast 18R Astime@hnd comprises resistor

portions 2, teyeRiSthe second-metal-layer ground portion 8 is routed through the swath
height, substantially parallel with the column 22 of resistors 21, and over and
over the logic portions 5§ and the address path portion 6 of the first metal
layer 1. The outboard edges of the second-metal-layer ground portion 8
overlap the inboard edges of the first-metal-layer ground portions 4.
Conductive vias 41 (FIGS. 2-4) provide electrical connections 42 between
the first-metal-layer ground portions 4 and the second-metal-layer ground
portion 8 in the second metal layer 11.

[0017] By arranging the layout or topology of the first and second metal
layers 1, 11 so that the power conducting portions 7 are not routed over, i.e.
do not overlie or overlap, the address path portion 6, the opportunity for noise
generation and degraded performance, caused by capacitive coupling between
power conducting portions and address path portions, is reduced.

[0018] Routing the second-metal-layer ground portion 8 through the area of the
second metal layer 11 that overlies logic portions 5 and the address path
portion 6 of the first metal layer 1, may result in reduced energy variation due to
decreased ground resistance resulting from the greater ground area. Providing
the second-metal-layer ground portion 8 in the second metal layer avoids costs
associated with increased die sizes which result where ground resistance is
decreased by widening ground paths in the first metal layer, with corresponding
increases in the die size. Routing the second-metal-layer ground portion 8
through the swath height may also increase the improvements in energy



portions 3, first-metal-layer ground portions 4, logic portions 5 and an address path portion 6. The
resistor portions 2 each comprise a plurality of individual resistors 21. In an exemplary embodiment,
" the resistor portions 2 also comprise heater legs 27 extending beyond the edges of an underlying
transistor to provide an electrical connection to the individual resistors 21. [0021] In an exemplary
embodiment, the resistor portions 2 may be about 168 um wide, the resistors being about 75 um wide
and the heater legs 27 extending about 93 um outward from the edge of an underlying drive
transistor. In an exemplary embodiment, the transistor portions 3 may be about 156 um wide, the
logic portions 5 about 126 um wide and the address path portion about 206 um wide. In the exemplary
embodiment of FIG. 2, the first-metal- layer ground portion 4 is routed over the drive transistors. In an
exemplary embodiment, the ground portion is about 96 um wide. These dimensions are for one
exemplary embodiment; other embodiments may employ other si@gotatfdidiimensions. [0022] In an
exemplary embodiment, the resistors 21 are formed, in part, by etching away at least the conductive
layer portion from the resistor portion of the first metal layer. The resistors 21 are arranged in columns
22, althoughaE@igrobatean be aghipvad by ingreaigshadhicknessiebthe serondresipht representative resistors
21 in a coluager 22. A column of resistors may comprise any number of resistors. In exemplary
embodiments, a column of resistors can comprise, for example, 100 resistors or 168 resistors. [0023]

The transisiigs pERNS RUHRN SROING SRS AREIXPI3dy Sk dAflvidual drive transistors
associated wit (‘L?orre p?ndln reflstorSDZ .The ergle.éransllsto(é rﬂeeabﬁé) ligns 31 are shown with
representatﬂ)@,aé é?ﬁil%r@n SH%’B%EMFTQ ﬁﬂ'@&@t%@ 'fha?’?ﬁ?& HifEof 1 orm depends on the
particular metal layer 1 is deposited on a substrate structure. The first metal layer 1 is

masked and etched to define and fabricate the desired layout and topology of

the first metal layer 1 of a portion of fluid ejection device circuitry.

[0020] The first metal layer defines and comprises resistor portions 2, transistor
portions 3, first-metal-layer ground portions 4, logic portions 5 and an address
path portion 6. The resistor portions 2 each comprise a plurality of individual
resistors 21. In an exemplary embodiment, the resistor portions 2 also
comprise heater legs 27 extending beyond the edges of an underlying transistor
to provide an electrical connection to the individual resistors 21.

[0021] In an exemplary embodiment, the resistor portions 2 may be about 168
um wide, the resistors being about 75 um wide and the heater legs 27
extending about 93 um outward from the edge of an underlying drive transistor.
In an exemplary embodiment, the transistor portions 3 may be about 156 um
wide, the logic portions 5 about 126 um wide and the address path portion
about 206 um wide. [n the exemplary embodiment of FIG. 2, the first-metal-
layer ground portion 4 is routed over the drive transistors. In an exemplary
embodiment, the ground portion is about 96 um wide. These dimensions are
for one exemplary embodiment; other embodiments may employ other sizes
and dimensions.

[0022] In an exemplary embodiment, the resistors 21 are formed, in part, by
etching away at least the conductive layer portion from the resistor portion of
the first metal layer. The resistors 21 are arranged in columns 22, although



layout and design of the drive transistors. Conductive vias 32 connect the drive transistor metal

_ portions 31 to overlying power conducting portions 7 (FIG. 3). The drive transistor metal portions 31
connect resistors 21 to a source of electrical power, and connect source and drain portions of the
drive transistors to the resistors 21 and to the ground portions 4 through vias or PSG contacts
through underlying layers (not shown), for example through PSG, poly and/or gate oxide layers.
[0024] The ground portions 4 comprise a common ground connection or path to ground running
between the drive transistor metal portions 31 and the logic portion 5. Ground vias 41 electrically
connect the first-metal-layer ground portions 4 to a second-metal-layer ground portion 8 (FIG. 3) in an
overlying second metal layer. [0025] The logic portion 5 comprises logic element metal portions 51 for
individual logic elements 53 (FIG. 4) which are associated with corresponding drive transistors 33
(FIG. 4) and resistors 21. In an exemplary embodiment, the addf@sg0gd#'portion 6 comprises a
plurality of address path portions 61 which &arry signals to the logic elements 53, which determine
which of the individual firing resistors 21 are to be energized. For each resistor 21, corresponding
drive transidbeyscamheiavs g vabnfdhtd spwpeightrengsantative revetrie 2 #D-200314411 7 interpret
signals froncdhenaddressqatin ptididsisraumelytocsipiisl aywentertbtreststissorito fire the resistor at

approprlateémaarﬁémeaam&tg e arA s siF0al AMREE FiFe@ripistiases a top view of an

exemplary to ROl o%yorﬁ sec?nd metal layer 11 corresponding to the exemplary embodiment of FIG.
2. The second metal ayer “Overlies the first metal layer 1 (FIG. 2) and is deposited and fabricated

using thin film techniques. The second metal layer 11 comprises
[0023] The transistor portions 3 comprise drive transistor metal portions 31 of

individual drive transistors associated with corresponding resistors 2. The
drive transistor metal portions 31 are shown with representative, exemplary
shapes. It is understood that the details of the form depends on the particular
layout and design of the drive transistors. Conductive vias 32 connect the drive
transistor metal portions 31 to overlying power conducting portions 7 (FIG. 3).
The drive transistor metal portions 31 connect resistors 21 to a source of
electrical power, and connect source and drain portions of the drive transistors
to the resistors 21 and to the ground portions 4 through vias or PSG contacts
through underlying layers (not shown), for example through PSG, poly and/or
gate oxide layers.

[0024] The ground portions 4 comprise a common ground connection or path to
ground running between the drive transistor metal portions 31 and the logic
portion 5. Ground vias 41 electrically connect the first-metal-layer ground
portions 4 to a second-metal-layer ground portion 8 (FIG. 3) in an overlying
second metal layer.

[0025] The logic portion 5 comprises logic element metal portions 51 for
individual logic elements 53 (FIG. 4) which are associated with corresponding
drive transistors 33 (FIG. 4) and resistors 21. In an exemplary embodiment, the
address path portion 6 comprises a plurality of address path portions 61 which
carry signals to the logic elements 53, which determine which of the individual
firing resistors 21 are to be energized. For each resistor 21, corresponding
drive transistors 33 and logic elements 53 operate together to receive and



power conducting portions 7 and a second-metal-layer ground portion 8. The power conducting

_ portions 7 and the second-metal-layer ground portion 8 comprise and are defined by conductive layer
portions of the second metal layer, for example, gold. The second metal layer 11 may also comprise a
second conductive layer portion 112 underlying first conductive layer portions 113, as shown in FIG.
4. In the exemplary embodiment of FIG. 3, the second- metal-layer ground portion 8 and the power
conducting portions 7 comprise conductive layer portions and second conductive layer portions with
substantially the same topology. In an exemplary embodiment, the second conductive layer portions
may extend beyond the outside edges of the conductive layer portions, for example about 4 urn
beyond the edges of the conductive layer portions. [0027] The power conducting portions 7 are routed
over, at least in part, the non-address path portions. In the embodiment of FIG. 3, for example, the
power conducting portions 7 are routed over at least a portion of #2¢#1A¢1transistor portion 3, for
example over at least a portion of the drive transistor metal portions 31 and a portion of the ground
portion 4 (FIG. 2). The second- metal-layer ground portion 8 is routed alongside and between the

columns 22insirpeasisiginaofom the idiesscrath Lpaions 408 teriSRiIBOWSHI18SS and address portion 6 of
the first metakistgetalfie e Pg9siktothat appeoppidde \timesh ogipoasitettetheaaldresenducting portions 7 do not
overlie any ggpRn of the address path PD-200314411 8 portion 6 (FIG. 2). In an exemplary
embodiment the power conducting portions 7 are about 196 um wide and the second-metal-layer
ground por t 475 um wide. 028 FI 4.illu trates a dlag of relative positions of the

first metal | %glpél ﬁ%%ﬁ%%‘%%&SW r%'e? T%@/%rlyﬁ(? Qi 8??'3 of &N fim stack 10 of an fluid

layer 11 correspondmg to the exemplary embodiment of FIG. 2. The second
metal layer 11 overlies the first metal layer 1 (FIG. 2) and is deposited and
fabricated using thin film techniques. The second metal layer 11 comprises
power conducting portions 7 and a second-metal-layer ground portion 8. The
power conducting portions 7 and the second-metal-layer ground portion 8
comprise and are defined by conductive layer portions of the second metal
layer, for example, gold. The second metal layer 11 may also comprise a
second conductive layer portion 112 underlying first conductive layer portions
113, as shown in FIG. 4. In the exemplary embodiment of FIG. 3, the second-
metal-layer ground portion 8 and the power conducting portions 7 comprise
conductive layer portions and second conductive layer portions with
substantially the same topology. In an exemplary embodiment, the second
conductive layer portions may extend beyond the outside edges of the
conductive layer portions, for example about 4 um beyond the edges of the
conductive layer portions.

[0027] The power conducting portions 7 are routed over, at least in part, the
non-address path portions. In the embodiment of FIG. 3, for example, the
power conducting portions 7 are routed over at least a portion of the drive
transistor portion 3, for example over at least a portion of the drive transistor
metal portions 31 and a portion of the ground portion 4 (FIG. 2). The second-
metal-layer ground portion 8 is routed alongside and between the columns 22
of resistors 21 in the first metal layer 1, over the logic portions 5 and address
portion 6 of the first metal layer 1 (FIG. 2). In this exemplary embodiment, the
power conducting portions 7 do not overlie any portion of the address path



ejection device for the exemplary embodiments shown in FIGS. 1-3. The first metal layer 1 comprises
_ the firing resistor portions 2, transistor portions 3, including the drive transistor metal portions 31 and
the ground portions 4, logic portions 5, and the address path portion 6. [0029] The first metal layer 1
comprises a resistive layer portion 13 and a conductive layer portion 14. In an exemplary
embodiment, the resistive layer portion comprises TaAl and the conductive layer portion comprises
AICu. A passivation layer 12 separates the first metal layer 1 from the second metal layer 11. In an
exemplary embodiment, the passivation layer 12 comprises, for example, SiC and/or SiN. [0030] The
first metal layer 1 is deposited on a substrate structure 15. In an exemplary embodiment, the
substrate structure 15 includes a silicon substrate, gate oxide layer, doped regions, PSG and poly
layers (not shown). Drive transistors 33 and logic elements 53 are defined in the substrate structure
15. The transistor portions 3 overlie at least a portion of the drive PR-a#8idtdts 33 and the logic portions
5 overlie the logic elements 53. [0031] The &econd metal layer 11 comprises power conducting
portions 7 and a second-metal-layer ground portion 8. The second-metal-layer ground portion 8
overlies theredionGE |G Jo afceannsg cRhodiaati e apNer eI AIgRPUARS inboard edges of the
ground portmars dboliheos eaowideasiahdapesrgr-metatigyer ticourd isodnidésabdud the ground portions 4 by
conductive yias #l.hbe PD-200314411 9 power conducting portions 7 do not overlie the address path
portion 6. The power conducting portions 7 are connected to the drive transistor metal portions 3

through conductive vias 32. 0032 The se dmetajl omprise tleastaflrst conductive layer
portion 113[8%817% fﬁ'l!H%tF é%%ﬁ'a’%Bﬂﬂ‘f(f{ YQ Es ?% 290,

portions and the second metal Iayer portions of a thin film stack 10 of an fluid
ejection device for the exemplary embodiments shown in FIGS. 1-3. The first
metal layer 1 comprises the firing resistor portions 2, transistor portions 3,
including the drive transistor metal portions 31 and the ground portions 4,
logic portions 5, and the address path portion 6.

[0029] The first metal layer 1 comprises a resistive layer portion 13 and a
conductive layer portion 14. In an exemplary embodiment, the resistive layer
portion comprises TaAl and the conductive layer portion comprises AlCu.
A passivation layer 12 separates the first metal layer 1 from the second metal
layer 11. In an exemplary embodiment, the passivation layer 12 comprises,
for example, SiC and/or SiN.

[0030] The first metal layer 1 is deposited on a substrate structure 15. In an
exemplary embodiment, the substrate structure 15 includes a silicon
substrate, gate oxide layer, doped regions, PSG and poly layers (not shown).
Drive transistors 33 and logic elements 53 are defined in the substrate
structure 15. The transistor portions 3 overlie at least a portion of the drive
transistors 33 and the logic portions 5 overlie the logic elements 53.

[0031] The second metal layer 11 comprises power conducting portions 7
and a second-metal-layer ground portion 8. The second-metal-layer ground
portion 8 overlies the address path portion 6, logic element metal portions 5 and
the inboard edges of the ground portions 4. The second-metal-layer ground
portion 8 is connected to the ground portions 4 by conductive vias 41. The



The second conductive layer portion 112 has a resistivity which is greater than the resistivity of the

_ first conductive layer portion 113. In an exemplary embodiment, the first conductive layer portion 113
comprises gold, which may have a resistivity of about 0.08 Ohm/sq. In an exemplary embodiment, the
first conductive layer portion 113 may compromise a layer of gold about 0.36 um thick. In other
embodiments, the first conductive layer portion 113 may compromise a layer of gold with a thickness
within a range of about 0.3 um to about 1.5 um. The first conductive layer portion 113 may comprise
AICu. [0033] In an exemplary embodiment, the second conductive layer portion 112 comprises
tantalum, which may have a resistivity of about 60 ohm /sq. The second conductive layer portion 112
may comprise a layer of tantalum about 0.3 um thick. In other embodiments, the layer of tantalum
may have a thickness within a range of about 0.0 to 0.5 um. The second conductive layer portion
may comprise, for example, tantalum. Depositing a tantalum layefPEeR6MH 112 before depositing a
gold layer portion 113 may improve the adBesion of the gold layer. [0034] FIG. 5A illustrates a
simplified illustration of the relative la I(g)f;out of metal IaFi/er portions in an alternate exemplary

embodimenPYes ERNTYAHRSPRAIONET P AIRteNERim IaRPAEREE R RAB AR Re ThShe thin film stack 10
comprises poivartcoraiattigmmrtibrsthe scomutediethe thiye trarsisiiaméialpantistag layer 1 comprises at least
a resistor perisugh otRictiietadayer ground portion 4, a logic portion 5 and an address path portion
6. In an exemplary embodiment, PD-200314411 10 the first metal layer comprises at least two each of

a resistor p round por a I tio I '5“?99«9! ppposing sides of the
address pagéggat%rﬁ% e re&sto‘?yéor%gnng h% gg}:clheoc%[rr% Eée% co %% of individual resistors 21
(FIG. 6). portlon 113 and may further comprlse a second conductlve layer portion 112.

The second conductive layer portion 112 has a resistivity which is greater than
the resistivity of the first conductive layer portion 113. In an exemplary
embodiment, the first conductive layer portion 113 comprises gold, which may
have a resistivity of about 0.08 Ohm/sq. In an exemplary embodiment, the first
conductive layer portion 113 may compromise a layer of gold about 0.36 um
thick. In other embodiments, the first conductive layer portion 113 may
compromise a layer of gold with a thickness within a range of about 0.3 um to
about 1.5 um. The first conductive layer portion 113 may comprise AICu.

[0033] In an exemplary embodiment, the second conductive layer portion 112
comprises tantalum, which may have a resistivity of about 60 ohm /sq.
The second conductive layer portion 112 may comprise a layer of tantalum
about 0.3 um thick. In other embodiments, the layer of tantalum may have a
thickness within a range of about 0.0 to 0.5 um. The second conductive layer
portion may comprise, for example, tantalum. Depositing a tantalum layer
portion 112 before depositing a gold layer portion 113 may improve the
adhesion of the gold layer.

[0034] FIG. 5A illustrates a simplified illustration of the relative layout of
metal layer portions in an alternate exemplary embodiment of a thin film stack
10 of an exemplary fluid ejection device. The thin film stack 10 comprises a
first metal layer 1 and a second metal layer 11. The first metal layer 1
comprises at least a resistor portion 2, a first-metal-layer ground portion 4,
a logic portion 5 and an address path portion 8. In an exemplary embodiment,



[0035] The second metal layer 11 comprises at least a power conducting portion 9 and a second

~ conductive portion 8'. The second conductive portion 8' is electrically isolated from the power
conducting portion 9. The second conductive portion 8' is routed over the address path portion 6 and
logic portions 5. In an exemplary embodiment, the second metal layer 11 comprises at least two
power conducting portions 9, arranged on opposed sides of the second conductive portion 8'. [0036]
FIG. 5B illustrates a simplified illustration of the relative layout of metal layer portions in an exemplary
embodiment of a thin film stack 10 of an exemplary fluid ejection device. The second metal layer 11
comprises power conducting portions 7 and 9. In an exemplary embodiment, the arrangement of FIG.
5A and the arrangement of FIG. 5B correspond to the arrangement in two different parts of the
circuitry of a fluid ejection device. For example, the layout of the second metal layer 11 of FIG. 5A
may correspond to the layout in those portions of the second mefR3ep¢414 of FIG. 8 where the
power conducting portions 7 and 9 are rout®d alongside each other. The layout of the second metal
layer 11 of FIG. 5B may correspond to the layout in the portions of the second metal layer 11 of FIG. 8

where the pfdFstdnetaciavgr FemRsiEesoah /83t i) S i PRsiBIRE PHHMe?power conducting portions
7. [0037] Byrauranmitigrideday thet logitqmotion b cirtbsegéidssreomp ssng sidesietdtielayers 1, 11 so that the
power condygiiagsReH Yafidnas) Pk Feiston BhARINES e iRERBrRE@ BSIEMRED POrtion 6 and so that the
second porti n %@%‘?Cm%als% iﬁ%fatgd from the power conducting portions 7 and 9, the
arrangemencfs 0 2563 A% !L ' ?GS. 5A and 5B reduce the opportunity for noise generation
caused by capacitive coupling between power conducting portions and address path portions.
Providing thi@&¥oHe srReendd)eiah exgith12CompEsRe @6Hﬂﬁ§%ﬁv@°ﬂ8ftﬁ9ﬁd”°ﬂ“9

portion 9 and a second conductive portion 8'. The second conductive portion 8’
is electrically isolated from the power conducting portion 9. The second
conductive portion 8’ is routed over the address path portion 6 and logic
portions 5. In an exemplary embodiment, the second metal layer 11 comprises
at least two power conducting portions 9, arranged on opposed sides of the
second conductive portion 8'.

[0036] FIG. 5B illustrates a simplified illustration of the relative layout of
metal layer portions in an exemplary embodiment of a thin film stack 10 of an
exemplary fluid ejection device. The second metal layer 11 comprises power
conducting portions 7 and 9. In an exemplary embodiment, the arrangement
of FIG. 5A and the arrangement of FIG. 5B correspond to the arrangement in
two different parts of the circuitry of a fluid ejection device. For example,
the layout of the second metal layer 11 of FIG. 5A may correspond to the layout
in those portions of the second metal layer 11 of FIG. 8 where the
power conducting portions 7 and 9 are routed alongside each other. The layout
of the second metal layer 11 of FIG. 5B may correspond to the layout in the
portions of the second metal layer 11 of FIG. 8 where the power conducting
portions 9 are routed beyond the ends of the power conducting portions 7.

[0037] By arranging the layout or topology of the first and second metal
layers 1, 11 so that the power conducting portions 7 and/or 9 are not routed
over the address path portion 6 and so that the second portion 8’ is electrically
isolated from the power conducting portions 7 and 9, the arrangements of



8' which comprises tantalum may reduce delamination of the second metal layer 11 from an overlying
barrier layer. [0038] FIG. 6 illustrates a simplified top view of an alternate, exemplary embodiment of a
" first metal layer 1 of a fluid ejection device. The first metal layer comprises an address path portion 6
and non-address path portions. The non-address path portions comprise resistor portions 2, transistor
portions 3, first-metal-layer ground portions 4 and logic portions 5. The resistor portion 2 comprises a
plurality of individual resistors 21 arranged in a column 22. The transistor portion 3 comprises drive
transistor metal portions 31 of individual drive transistors associated with corresponding resistors 21,
and which overlie the underlying drive transistors 33 (FIG. 9). Conductive vias 32 electrically connect
the drive transistor portions 31 to overlying power conducting portions 7, 9 (FIG. 7). [0039] The logic
portions 5 overlie underlying logic elements 53 which are defined in the substrate structure 15 (FIG.
9). The logic portions are not located as close as possible to the RRa#988dtdtportions 3. The logic
portions may be separated from the transistor portions 3 by a distance greater than 5 um. In an
exemplary embodiment, the logic portions 5 are about 65 um wide and separated from the
correspondif§abRisast R regHee3ths, erpetivniBAunoise geniationFAYREY Bmbodiments, the logic
portions 5 nraysaveceniplitr fetwees poesp oodingintapsitins podtiadusesy gatrater than 30 um or greater

than 100 umy, dBr@%ﬁdﬁﬁdiﬁ?'ﬁ@’s@éBP@ﬂm‘?B}é}fﬁlﬁth@sﬁ&@nfaréénm%tﬁb'ﬁéfﬁ&rgmu”d portion 4 extends
over the un(%emygr}? transi stors ?} and comﬁlrlse(%aﬂg AN o transsgmog;rﬂon 3. In an exemplary
embodimen rg?rﬂﬁ’gfgfla{/‘er%%(ﬁ g7\ §round portion 4 is ABout 281 um wide. In an
exemplary d#i¢fotfiffRen Pkeding83gi¥dMeHortion 6 is about 139 um wide.

[0038] FIG. 6 illustrates a simplified top view of an alternate, exemplary
embodiment of a first metal layer 1 of a fluid ejection device. The first metal
layer comprises an address path portion 6 and non-address path portions.
The non-address path portions comprise resistor portions 2, transistor portions
3, first-metal-layer ground portions 4 and logic portions 5. The resistor portion 2
comprises a plurality of individual resistors 21 arranged in a column 22.
The transistor portion 3 comprises drive transistor metal portions 31 of
individual drive transistors associated with corresponding resistors 21, and
which overlie the underlying drive transistors 33 (FIG. 9). Conductive vias 32
electrically connect the drive transistor portions 31 to overlying power
conducting portions 7, 9 (FIG. 7).

[0039] The logic portions 5 overlie underlying logic elements 53 which are
defined in the substrate structure 15 (FIG. 9). The logic portions are not located
as close as possible to the transistor portions 3. The logic portions may be
separated from the transistor portions 3 by a distance greater than 5um. In an
exemplary embodiment, the logic portions 5 are about 65 um wide and
separated from the corresponding transistor portions 3 by about 134 um.
In other exemplary embodiments, the logic portions 5 may be separated from
corresponding transistor portions by greater than 30 um or greater than 100
um. In the exemplary embodiment of FIG. 6, the first-metal-layer ground
portion 4 extends over the underlying transistors 33 and comprises, in part,
the transistor portion 3. In an exemplary embodiment, the first-metal-layer



[0040] FIG. 7 illustrates a simplified top view of an alternate exemplary embodiment of a second metal
_ layer corresponding to the embodiment of the first metal layer shown in FIG. 6. The second metal
layer comprises power conducting portions 7 and 9, which are defined by and comprise conductive
layer portions 71, 91 of the second metal layer 11. The second metal layer also comprises second
conductive portions 72, 92 and a second conductive portion 8' which overlies the address path portion
and logic element portions 5 of the underlying first metal layer. In an exemplary embodiment, the
second conductive portions 72, 92 may be wider than the corresponding, overlying conductive layer
portions 71, 91, and may extend, for example, about 4 um beyond the edges of the overlying
conductive layer portions 71, 91. Second conductive layer portions 23 overlie the resistor portions 2
(FIG. 6) of the underlying first metal layer. The second conductive layer portions 23 may protect
underlying resistors 21 from damage due to cavitation. [0041] Th&&&¥8td'¢onductive portions 23, 72,
92 and 8' are separated by continuous gapg2 111 in the second metal layer. The gaps 111 electrically
separate the power conducting portions 7, 9 and their respective second conductive portions 71, 91
from one an®ayee PeEodvisr é?ﬁ#ﬂtﬁ?t?n@"bd‘f’ﬂéns"? Ay SEERRLHPRIIMRUted to underlying transistor
portions 3 (Fi&adirexfstpattipsttion &t dhgetr 189 sovddetive power vies 32. The power conducting portions
7 provide power to the resistors corresponding to underlying drive transistors. The power conducting

portions 9 afgokey9€. 07’%@%@&%%%@9% JRwPEP R SN srMRfransistors and resistors

further along the columns PD-2003 4411 13 }P 8|Iu rates an exemplary layout of
the second %ne ?caerétrrﬁ ?%?ort'ﬁgl 8%!5% Fimentenn nd'ﬂ%& § F@% Qﬂ?n this embodiment, the

second first metal layer shown in FIG. 6. The second metal layer comprises power
conducting portions 7 and 9, which are defined by and comprise conductive
layer portions 71, 91 of the second metal layer 11. The second metal layer also
comprises second conductive portions 72, 92 and a second conductive portion
8’ which overlies the address path portion and logic element portions 5 of the
underlying first metal layer. In an exemplary embodiment, the second
conductive portions 72, 92 may be wider than the corresponding, overlying
conductive layer portions 71, 91, and may extend, for example, about 4 um
beyond the edges of the overlying conductive layer portions 71, 91. Second
conductive layer portions 23 overlie the resistor portions 2 (FIG. 6) of the
underlying first metal layer. The second conductive layer portions 23 may
protect underlying resistors 21 from damage due to cavitation.

[0041] The second conductive portions 23, 72, 92 and 8’ are separated by
continuous gaps 111 in the second metal layer. The gaps 111 electrically
separate the power conducting portions 7, 9 and their respective second
conductive portions 71, 91 from one another. The power conducting portions 7
are electrically connected to underlying transistor portions 3 (FIG. 6) of the first
metal layer by conductive power vias 32. The power conducting portions 7
provide power to the resistors corresponding to underlying drive transistors.
The power conducting portions 9 are routed over the ground portions 4 to
provide power to drive transistors and resistors further along the columns
(FIG. 8).



metal layer 11 comprises six power conducting portions - four power conducting portions 7 and two
power conducting portions 9, the power conducting portions being defined by conductive layer
portions 71, 91 of the second metal layer 11. The second metal layer also comprises corresponding
second conductive portions 72, 92 which extend beyond the edges of the conductive portions 71, 91
and second conductive portions 23, which overlies the resistor portion 2 (FIG. 6) of the first metal
layer, and second conductive portion 8', which overlies the address path portion 6. The second
conductive portions 72, 92 extend underneath the conductive portions 71, 91 in the power conducting
portions 7, 9. The second conductive portions 72, 92 and 8' are separated by continuous gaps 111 in
the second metal layer. In exemplary embodiments, the continuous gaps 111 may be from 8 um to 20
um. [0043] Providing a second metal layer 11 with a second conductive portion 8 which comprises
tantalum may reduce delamination of the second metal layer 11 PRs#P¥4dVerlying barrier layer.
Providing a second metal layer 11 with se¢dnd conductive portions 72, 92 which extend beyond the

edges of conductive portions 71, 91 may prevent delamination of an overlying barrier layer from the
second meti@P#RlerIG: Blustariesentexemolantiaro pidhasasondestal Byerddde of the second metal layer
11 may be grpenssdiRettmingiine masids: sATe|lkeiy dotmeimen trsesegmoitis exposed at the edge of

the conductiyg poyfians: [094dALhesfooRaIVEs fRBEHC PRRBRT oS psRépuUted, at least in part, over
non-address path iportlon,s. In}heq&rﬁpodlment of(ﬁl Q(,}e, the power conducting portions 7
rtio

. 8, for exa
are routed &QP%q.[@agf ﬁ'%’ge p8 ‘soo?cfwgr t?%rh_ségﬁl [5’8F{'qunr?s%1n efilpscf\fvr(re1etal-Iayer ground portion 4
of an underRARGPFIRS RATRRS Reide Griinem by FOndGtye Arenredensiéd JNtAf ¥ responding upper- and
PD-2003144dcbnd 4netal layer 11. The second metal layer also comprises corresponding

second conductive portions 72, 92 which extend beyond the edges of the
conductive portions 71, 91 and second conductive portions 23, which overlies
the resistor portion 2 (FIG. 6) of the first metal layer, and second conductive
portion 8', which overlies the address path portion 6. The second conductive
portions 72, 92 extend underneath the conductive portions 71, 91 in the power
conducting portions 7, 9. The second conductive portions 72, 92 and 8’ are
separated by continuous gaps 111 in the second metal layer. In exemplary
embodiments, the continuous gaps 111 may be from 8 um to 20 um.

[0043] Providing a second metal layer 11 with a second conductive portion 8'
which comprises tantalum may reduce delamination of the second metal layer
11 from an overlying barrier layer. Providing a second metal fayer 11 with
second conductive portions 72, 92 which extend beyond the edges of
conductive portions 71, 91 may prevent delamination of an overlying barrier
layer from the second metal layer at the edge of the conductive portions, where
the edge of the second metal layer 11 may be exposed. Delamination may be
more likely to occur where gold is exposed at the edge of the conductive
portions.

[0044] The four power conducting portions 7 are routed, at least in part, over
non-address path portions. In the embodiment of FIG. 8, for example, the
power conducting portions 7 are routed over at least those portions of the
transistor portions and first-metal-layer ground portion 4 of an underlying first
metal layer (not shown) which are associated with corresponding upper- and



lower-most groups of resistors. The power conducting portions 9 are routed between the second
conductive portions 71 and the respective power conducting portions 7. The power conducting
portions 9 extend past the power conducting portions 7 to provide electrical power to groups of drive
transistors and resistors toward the middle of the columns. [0045] FIG. 9 illustrates relative positions
of portions of the first metal layer 1, second metal layer 11 and drive transistors 33 and logic elements
53 in the substrate structure 15, for the exemplary embodiments of the exemplary layouts of FIGS.
5A-8. The first metal layer 1 comprises a conductive layer portion 14 and a resistive layer portion 13.
The first metal layer | comprises resistor portions 2, drive transistor portions 3, first-metal-layer ground
portions 4, logic element portions 5 and an address portion 6. The first metal layer | is formed over a
substrate, which includes a gate oxide layer, PSG, poly and doped regions. [0046] Drive transistors
33 and logic elements 53 are defined in the substrate structure J88M¥14&'4rive transistor portions 3
and logic element portions 5 respectively. Tfhe logic elements 53 and transistors 33 are not spaced as
close to each other as possible. The Io%ir;I elements 53 and corresponding transistors 33 are

separated HYWERABRFRUGRL{tES R 5 TR PAYE FRIAUSTBRPYRTL YR TRWEShe drive transistors 33 are
about 216 wetwéele ted ssepadatenddctive portiespotidienyl |dugcrespactives®%éry 134 um. Providing a
separation LR HORRYSITH PAGRFRBNAIG I RARGIS Besiar psauidamaitional space for a wider
ground portion 4, which may_decrease ground resistance. t Ing energy variation an
improving p%or?gi"ﬁ%gﬂggn(')?r{%é it ‘8?8&?%%‘%1@?&”3’}88%? igggﬁé&%ﬁgﬁqg%er 12 separates the first

metal layer aHHEFHIRES SHYA e FEigHIa &) R1e PRIUMAE second metal layer comprises a second conductive
layer P0.200314411
[0045] FIG. 9 illustrates relative positions of portions of the first metal layer 1,

second metal layer 11 and drive transistors 33 and logic elements 53 in the
substrate structure 15, for the exemplary embodiments of the exemplary
layouts of FIGS. 5A-8. The first metal layer 1 comprises a conductive layer
portion 14 and a resistive layer portion 13. The first metal layer 1 comprises
resistor portions 2, drive transistor portions 3, first-metal-layer ground portions
4, logic element portions 5 and an address portion 6. The first metal layer 1 is
formed over a substrate, which includes a gate oxide layer, PSG, poly and
doped regions.

[0046] Drive transistors 33 and logic elements 53 are defined in the substrate
structure below the drive transistor portions 3 and logic element portions 5
respectively. The logic elements 53 and transistors 33 are not spaced as close
to each other as possible. The logic elements 53 and corresponding transistors
33 are separated by a distance greater than 5 um. In an exemplary
embodiment, the drive transistors 33 are about 216 um wide and separated
from corresponding logic elements 53 by 134 um. Providing a separation
between the transistor portion and the logic portion provides additional space
for a wider ground portion 4, which may decrease ground resistance, thereby
decreasing energy variation and improving performance of the fluid ejection
device.

[0047] A passivation layer 12 separates the first metal layer 1 from the second
metal layer 11. The second metal layer comprises a second conductive layer



15 portion 112 and a first conductive layer portion 113. The second conductive layer portion 112
comprises second conductive portions 72, 92, 8 and 23. The second conductive portions 72 are
~ routed over the drive transistor portions 3, the second conductive portions 92 are routed over the
first-metal- layer ground portions 4, the second conductive portion 8' is routed over the address path
portion 6 and the second conductive portions 23 are routed over the resistor portions 2. [0048] The
first conductive layer portion 113 comprises conductive portions 71, 91 which define and comprise
power conducting portions 7, 9. The conductive portions 71, 91 are routed over the second conductive
portions 72 and 92, respectively. In an exemplary embodiment, no power conducting portion is routed
over the address path portion 6. [0049] FIG. 10 illustrates an isometric view of an exemplary
embodiment of a fluid ejection device 100. The fluid ejection device comprises an orifice layer 101, a
barrier layer 102 and a substrate structure 15. In an exemplary €iRBefdidfdht, the orifice layer 101 may
comprise an orifice plate 101, which may gemprise metal. [0050] The orifice layer 101 comprises at
least one column 24 of nozzles 25. In the embodiment of FIG. 10, two columns 24 of nozzles 25 are
shown. It isPortigeAdaadthirs sapdHedvedgesr POtieRy T ofBIFSERTRNEBRIiNS 24 of nozzles 25. Each
nozzle 25 cayaspotials ttRacoegistes 2dcondinondateirlyiportiorst MR8, &yped 238, The nozzles 25 may be
arra(;lgetd i”ﬂé’}‘é@%gdg%Hmﬁzltme | ﬁ5735ar€f e Qf@r'ﬂl{féem&@r\glﬁ%éby r? comn}on ggwef
conducting portion 7 or : .the exemplary embodiment , the nozzles 25 are
arranged | %%'(oa?guéﬂse 5‘%%%&%?%%‘?%&%5@,5 k@%}[%ﬁoé' % c%\_’r?re{éﬁgﬁs i oétr%)‘zzles 25, corresponding to
resistors 2 11¥RiEeHRS PeriRie A IR SRS B RABIPNCR R (RUPR QY8R iRfhs 7 of the second metal
layer 11 of latidreBs patiepgrtes andithe second conductive portions 23 are routed over

the resistor portions 2.

[0048] The first conductive layer portion 113 comprises conductive portions 71,
91 which define and comprise power conducting portions 7, 9. The conductive
portions 71, 91 are routed over the second conductive portions 72 and 92,
respectively. In an exemplary embodiment, no power conducting portion is
routed over the address path portion 6.

[0049] FIG. 10 illustrates an isometric view of an exemplary embodiment of a
fluid ejection device 100. The fluid ejection device comprises an orifice
layer 101, a barrier layer 102 and a substrate structure 15. In an exemplary
embodiment, the orifice layer 101 may comprise an orifice plate 101, which may
comprise metal.

[0050] The orifice layer 101 comprises at least one column 24 of nozzles 25. In
the embodiment of FIG. 10, two columns 24 of nozzles 25 are shown. Itis
understood that an orifice layer 101 may comprise more columns 24 of nozzles
25. Each nozzle 25 corresponds to a resistor 21 in an underlying first metal
layer 11. The nozzles 25 may be arranged in primitive groups, the nozzles 25
of each group being powered by a common power conducting portion 7 or 9
(FIG. 8). Inthe exemplary embodiment of FIG. 10, the nozzles 25 are arranged
in six groups a-f. Primitive groups a, b, ¢, and d correspond to nozzles 25,
corresponding to resistors 21 which are powered by corresponding power
conducting portions 7 of the second metal layer 11 of FIG. 8. The groups e and



PD-200314411 16 f correspond to nozzles powered by power conducting portions 9 shown in FIG. 8-
FIG. 10 shows a representative number of nozzles in each group. It is understood that the number of
" nozzles can vary. In an exemplary embodiment, for example, the groups a, b, ¢ and d can each
include at least 28 nozzles and groups e and f can include at least 116 nozzles, 58 nozzles from each
column 24. [0051] In an exemplary embodiment, the orifice plate 101 may comprise openings 16
through the orifice plate. In an exemplary embodiment, the openings 16 overlie the second conductive
portion 8' of FIG. 8, the outlines of which are shown by the dotted line 8'. The openings 16 may
comprise an expansion grate which accommodates and reduces the likelihood of damage from
thermal expansion. Arranging the expansion grates 16 such that they overlie the second conductive
portion 8', instead of overlying gold, may reduce the likelihood of delamination between the barrier
layer and the second metal layer. Providing a second metal layePR?¥#ittithe second conductive
layer portions extend beyond the edges of the conductive layer portions may reduce the likelihood of
problems caused by shorts and/or delamination. [0052] It should be noted that the terms line, bus, or

path apply th @FESeIHHIR-NORZ|SEIRANERER B BONREISATSERIPOFITS Bre¥E a signal path for a
particular tyineFiss. Sigirés td sbpesia e pfeibiitile s wnizhe ftowt idsan #ashegrove-described embodiments
are merely AiySiralAoR PRSI ATBDdimaRs Whish Bigisaeesent principles of the
present invention. Other arran nts may readi evi i cqrdance with these principles by
those skilled in ?Egn g??’v@{ﬁga?%g%%g?tﬂ%%%?ﬁeqh%%gogp%agﬁ§%ﬁri{r§![l%% t??ég%\l/ention.

28 nozzles and groups e and f can include at least 116 nozzles, 58 nozzles

from each column 24.

[0051] In an exemplary embodiment, the orifice plate 101 may comprise
openings 16 through the orifice plate. In an exemplary embodiment, the
openings 16 overlie the second conductive portion 8 of FIG. 8, the outlines
of which are shown by the dotted line 8'. The openings 16 may comprise an
expansion grate which accommodates and reduces the likelihood of damage
from thermal expansion. Arranging the expansion grates 16 such that they
overlie the second conductive portion 8, instead of overlying gold, may
reduce the likelihood of delamination between the barrier layer and the
second metal layer. Providing a second metal layer in which the second
conductive layer portions extend beyond the edges of the conductive layer
portions may reduce the likelihood of problems caused by shorts and/or
delamination.

[0052] It should be noted that the terms line, bus, or path apply to any
conductive path that is of sufficient conduction to provide a signal path for a
particular type of signal to propagate.

[0053] It is understood that the above-described embodiments are merely
ilustrative of the possible specific embodiments which may represent
principles of the present invention. Other arrangements may readily be
devised in accordance with these principles by those skilled in the art without
departing from the scope and spirit of the invention.



17 CLAIMS What is claimed is: 1. A fluid ejection device, comprising: a first metal layer comprising an
address path portion and a non- address path portion, wherein the address path portion is configured
to carry one or more signals to at least a part of the non-address path portion, the first metal layer
further comprising first and second transistor portions arranged generally parallel with the address
path portion, the address path portion being between the first transistor portion and the second
transistor portion; a second metal layer overlying the first metal layer, the second metal layer
comprising a first metal portion which overlies only the non- address path portion of the first metal
layer, and a second-metal-layer ground portion rottéd\Ser the address path portion, wherein the first
portion is a first power conducting portion that does not overlie the address path portion and that is
routed over the first transistor portion. 2. The fluid ejection device of Claim 1, wherein the second
metal layer further compriSe@HS8BEA% Srtion, 8' which overlies the address path portion and is
electrically isolated from the first portion. 3. The fluid ejection device of Claim 2, wherein: the second

metal layer comprisgs a ﬁ’@flﬁmgﬁﬁé{ﬁ mﬁrepe(gﬂ%}igming a first resistivity and a second conductive
layer portion having a second resistivity, wherein the first resistivity is less than the second resistivity;

and the second portion com[iFs&Ra15 18¥ebsaBBHRNBIYR AERTORMA RAIPARRINS Y BImprise the first
conductive layer pastioress. gdie fhaidiejection slevice atifiess gatwhritionthe setandetprsiuctive

carry one or more signals to at least a part of the non-address path portion,
the first metal layer further comprising first and second transistor portions
arranged generally parallel with the address path portion, the address path
portion being between the first transistor portion and the second transistor
portion;

a second metal layer overlying the first metal layer, the second
metal layer comprising a first metal portion which overlies only the non-
address path portion of the first metal layer, and a second-metal-layer
ground portion routed over the address path portion, wherein the first
portion is a first power conducting portion that does not overlie the address

path portion and that is routed over the first transistor portion.

2. The fluid ejection device of Claim 1, wherein the second metal layer
further comprises a second portion, 8 which overlies the address path

portion and is electrically isolated from the first portion.

3. The fluid ejection device of Claim 2, wherein:

the second metal layer comprises a first conductive layer portion
having a first resistivity and a second conductive layer portion having a
second resistivity, wherein the first resistivity is less than the second
resistivity; and

the second portion comprises the second conductive layer portion

and does not comprise the first conductive layer portion.

4, The fluid ejection device of Claim 3, wherein the second conductive

layer portion comprises tantalum.



layer portion comprises tantalum. 18 5. The fluid ejection device of Claim 4, wherein the first
conductive layer portion comprises gold. 6. The fluid ejection device of Claim 1, wherein the first metal
layer further comprises a first-metal-layer ground portion which is electrically connected to the
second-metal-layer ground portion. 7. The fluid ejection device of Claim 1, wherein the first metal layer
further comprises a ground portion running generally gzarallel to at least one of the transistor portions,
and a logic portion running generally parallel with the at least one of the first and second transistor
portions and separated from the at lest one of the first and second transistor portions by a distance
greater than 5 um, Whereifhfelgid@irr portiderichSbetiaised thehatdsasheolistfeendutsteand second
transistor portions e the legicBRItiRZyoldne fluid ejection device of claim 1, wherein the first metal
layer further comprises a resistor portion. 9. The fluid ejection device of Claim 1, wherein the first
metal layer further comprises a first logic portion arranged between the address path portion and the
first transistor porti@n. 10. Tiree fHluitt gtivondieiceeod el whieeseinthbdifsshmetaldgger further

comprises a first firmfm&ta&; fngQ‘énﬁrMQQI-@é{r@?gﬁgm%%?ﬁbﬁh\%iﬁﬁt Iiggjeqetam&ig{s, and the first

transistor portion. 11. The flui eg;ctlon device of Claim 10, wherein the first first-metal- layer ground

portion is electrical§PEHRAEEER S $RELRETRIGHSMALI ARINGRFR portion. 12. The fluid ejection device
of Claim 1, wherein the second metal layer further comprises a second power conducting portion,

wherein the second; powercondhieting Rorien is." A efhaYer, hRaLP L RIS PRYIS™
further comprises a ground portion running generally parallel to at least one
of the transistor portions, and a logic portion running generally parallel with
the at least one of the first and second transistor portions and separated
from the at lest one of the first and second transistor portions by a distance
greater than 5 um, wherein the ground portion runs between the at least

one fo the first and second transistor portions and the logic portion.

8. The fluid ejection device of claim 1, wherein the first metal layer

further comprises a resistor portion.

9. The fluid ejection device of Claim 1, wherein the first metal layer
further comprises a first logic portion arranged between the address path

portion and the first transistor portion.

10. The fluid ejection device of Claim 9, wherein the first metal layer
further comprises a first first-metal-layer ground portion arranged between

the first logic portion and the first transistor portion.

11. The fluid ejection device of Claim 10, wherein the first first-metal-
layer ground portion is electrically connected to the second-metal-layer

ground portion.

12. The fluid ejection device of Claim 1, wherein the second metal layer
further comprises a second power conducting portion, wherein the second

power conducting portion is routed over the second transistor portion.



18a 13. The fluid ejection device of Claim 1, wherein the first power conducting portion has a first
resistivity, the second metal layer further comprising a second conductive portion having a second
resistivity which is greater than the first resistivity, wherein the first power conducting portion is routed
over the non-address path portion and the second conductive portion is electrically isolated from the
second-metal-layer ground portion and electrically igglated from the first power conducting portion. 14.
The fluid ejection device of Claim 13, wherein the second conductive portion is routed over the
address path portion. 15. The fluid ejection device of Claim 13, wherein the second conductive portion
comprises tantalunil3L6. Theefldid&jeigisivonedticef Tlafiaind, vhatedreithéheorhiratidrewsrpath portion

comprises a first transigtRERPHOMGH ARges fggﬁ%aum@rai@ withothe AddeRs Bt BRstion. 17. The

fluid ejection device of Claim 16, wherein the first metal layer comprises a first Iogez kﬁgrtlon arranged
between the addre§§rBBfﬁ'BBr%5‘ﬁC°o\%‘iﬂ%dH&I{Vﬁaﬂ% 9B NBYIRMA. SEEOR ESRITHY YA Fevice of Claim
17, wherein the se@yadtectmaiudieyérporostistyoutest @neh¢Heshgdresscpathu@orgiporéoa isver the first

logic portion. 19. The fiid giertipa WAC&BF&?1H%7’pWHf%‘}?'QﬁHetﬂéSts'é’&iﬁd)Qf&?&Udﬁxéeparated from

the first transistor portion by at least 30 um he fluid ejection device of Claim 17, wherein the first
logic portion is sepPEtRd FoRIPBTECAIY FalakeE b HIEnSEH AdERcaL iRy findrag PPt fluid ejection
device of Claim 17 diudtbleceraigrisorged ogin théefingiowitedyingting pestitegic portion and a

corresponding drive
14. The fluid ejection device of Claim 13, wherein the second

conductive portion is routed over the address path portion.

15. The fluid ejection device of Claim 13, wherein the second

conductive portion comprises tantalum.

16. The fluid ejection device of Claim 13, wherein:
the non-address path portion comprises a first transistor portion arranged

generally parallel with the address path portion.

17. The fluid ejection device of Claim 16, wherein the first metal layer
comprises a first logic portion arranged between the address path portion

and the first transistor portion.

18. The fluid ejection device of Claim 17, wherein the second
conductive portion is routed over the address path portion and over the first

logic portion.

19. The fluid ejection device of Claim 17, wherein the first logic portion

is separated from the first transistor portion by at least 30 um.

20. The fluid ejection device of Claim 17, wherein the first logic portion

is separated from the first transistor portion by at least 100 um.



transistor underlying at least in part the first transistor portion, wherein the logic element is separated
from the corresponding drive transistor by at least 30 um. 22. The fluid ejection device of Claim 21,
wherein the logic element is separated from the corresponding drive transistor by at least 100 um. 23.
The fluid ejection device of Claim 17, wherein the first metal layer comprises a first ground portion
arranged between the first logic portion and the firstitggnsistor portion. 24. The fluid ejection device of
Claim 16, wherein: the non-address path portion further comprises a second transistor portion
arranged generally parallel with the address path portion, the address path portion being between the
first transistor porti@d.and The Beidoaittiansidtuicporfidrairs. ThedltherepautipnsdaviaeediClaim 24,

wherein the second: @it layRieYHE RO MPEISaSHR: SBERitth PANET LORTHEIRhaRk i (euted over the
second transistor portion. 26. The fluid ejection device of Claim 13, wherein: the second metal layer

further comprises a"20S5HY pOARTY OS-RIUERRG DA N I ERUBERIRSNRRE s HSHRR E¥hducting
portion and the setuogid etEmakrdtiize epdrare® frorhéhBuomh eespiodioe wice o ti@laisid2 8)wherein: the
second conductive pgLiiag [s,fouted over the address path portion. 18c 28. The fluid ejection device
of Claim 13, wherein: the second metal layer further comprises a second power conducting portion
and a third power conducting portion, the first and second power conducting portions being routed on
firstand second 22.  The fluid ejection device of Claim 21, wherein the logic element is

separated from the corresponding drive transistor by at least 100 um.

23. The fluid ejection device of Claim 17, wherein the first metal layer
comprises a first ground portion arranged between the first logic portion and

the first transistor portion.

24, The fluid ejection device of Claim 16, wherein:

the non-address path portion further comprises a second transistor
portion arranged generally parallel with the address path portion, the
address path portion being between the first transistor portion and the

second transistor portion.

25. The fluid ejection device of Claim 24, wherein the second metal
layer further comprises a second power conducting portion routed over the

second transistor portion.

26. The fluid ejection device of Claim 13, wherein:
the second metal layer further comprises a second power
conducting portion routed between the first power conducting portion and

the second conductive portion.

27. The fluid ejection device of Claim 26, wherein:
the second conductive portion is routed over the address path

portion.



opposed sides of the second conductive portion, and the third power conducting portion being routed
between the first power conducting portion and the second conductive portion on the first opposed
side and between the second power conducting portion and the second conductive portion on the
second opposed side of the second conductive portion. 33. The fluid ejection device of Claim 28,
wherein the first power conducting portion is electricgdly connected to a first primitive group of firing
resistors in a first column of firing resistors; the second power conducting portion is electrically
connected to a second primitive group of firing resistors in a second column of firing resistors; and
the third power condicting peftite eseetisrtdex|se cbkHaibieBtavherind primitive group of firing resistors

in the first and second colypan fdisiRg kesigtorsye30-lsctuichriprtios devica gh§lysndA, wherein the
address path portion is one of a data gath, select ﬁath, or enabli:wsath. 31. The fluid ejection device of

Claim 1, wherein thefPLHBAAOESRIARENG FYFoRANER GRRL NN PREShoMBN R8RS N the power
bus portion is routsdamy @evaheconduatityepspatis postign touvteduca ¢agacitdesswopling between

the power bus portigﬁbgggdtkgog@qu&gaggc&%tiggn%twgedg;mrﬁj%i@m@\mmob&{%ilm 31, wherein

the second metal layer further comprises a non-power bus portion routed over the address path
portion. 33. The flukPBfRHOE BEIIER BEIRIRIAEANSOMERTHHE il RRUAT 89RHURIRASICE S Aprises a
resistor portion. 18@and4hé ke dbiid eigctionvdepioednf &aim Tirsvbppeisetheidgistanceasmgesater

the second power conducting portion and the second conductive portion on

the second opposed side of the second conductive portion.

33. The fluid ejection device of Claim 28, wherein the first power
conducting portion is electrically connected to a first primitive group
of firing resistors in a first column of firing resistors;
the second power conducting portion is electrically connected to a

second primitive group of firing resistors in a second column of firing

resistors;
and the third power conducting portion is electrically connected to a
third primitive group of firing resistors in the first and second column of firing

resistors.

30. The fluid ejection device of Claim 14, wherein the address path

portion is one of a data path, select path, or enable path.

31. The fluid ejection device of Claim 1, wherein the first power
conducting portion includes a power bus portion, wherein the power bus
portion is routed only over the non-address path portion to reduce
capacitive coupling between the power bus portion and the address path

portion.

32. The fluid ejection device of Claim 31, wherein the second metal
layer further comprises a non-power bus portion routed over the address

path portion.

33. The fluid ejection device of Claim 1, wherein the first metal layer

further comprises a resistor portion.



than 30 um. 35. The fluid ejection device of Claim 7, wherein the distance is greater than 100 um. 36.
The fluid ejection device of Claim 1, wherein the first power conducting portion has a first resistivity
and the second metal layer further comprises a second conductive portion having a second resistivity
which is greater than the first resistivity, wherein the second conductive portion overlies the address
path portion and wherein the fluid ejection device fuiiggr comprises: a barrier layer formed over the
second metal layer; an orifice plate formed over the barrier layer; an expansion grate through the
orifice plate; wherein the expansion grate overlies the second conductive portion. 37. The fluid
ejection device of Gdim 16hevAekiiapieofirdevinsaf |Gjaim fUrieeretntipei sésiantegi giemien running
generally parallel wigh ateast one of the first and second transistor portions and separated from the at
least one of the first and second transistor portions by a distance of greater than 30 um. 38. The fluid
ejection device of Claim 37, wherein the first metal layer further comprises a ground portion arranged
between the logic @#tion &hd filid tjansmstalepodionClaim 7, wherein the distance is greater

than 100 um.

36. The fluid ejection device of Claim 1, wherein the first power
conducting portion has a first resistivity and the second metal layer further
comprises a second conductive portion having a second resistivity which is
greater than the first resistivity, wherein the second conductive portion
overlies the address path portion and wherein the fluid ejection device
further comprises:

a barrier layer formed over the second metal layer;

an orifice plate formed over the barrier layer;

an expansion grate through the orifice plate;

wherein the expansion grate overlies the second conductive portion.

37. The fluid ejection device of Claim 16, wherein the first metal layer
further comprises a logic portion running generally parallel with at least one
of the first and second transistor portions and separated from the at least
one of the first and second transistor portions by a distance of greater than
30 um.

38. The fluid ejection device of Claim 37, wherein the first metal layer
further comprises a ground portion arranged between the logic portion and

the transistor portion.





