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PIEZOELECTRIC PRINTHEAD ASSEMBLY

Background

[001] Fluid-jet printing devices can eject fluid onto media, such as

paper. The fluid can be ejected in accordance with a desired image to be

formed on the media. Different fluid-jet technologies include piezoelectric and

thermal inkjet technologies. Piezoelectric printing devices employ

membranes that deform when electric energy is applied. The membrane

deformation causes ejection of fluid. Thermal inkjet printing technologies, by

comparison, employ heating resistors that are heated when electric energy is

applied. The heating causes ejection of the fluid.

Brief Description of the Figures

[002] Figure 1 illustrates a portion of a piezoelectric printhead

assembly in accordance with one or more examples of the present disclosure.

[003] Figure 2 illustrates a portion of a piezoelectric printhead

assembly in accordance with one or more examples of the present disclosure.

[004] Figure 3 illustrates a plurality nozzles in accordance with one or

more examples of the present disclosure.

[005] Figure 4 illustrates a block diagram of an example of a method

according to the present disclosure.

Detailed Description

[006] Examples of the present disclosure provide piezoelectric

printhead assemblies and methods. The piezoelectric printhead assemblies



disclosed herein can help to provide a reduced print zone, as compared to

other piezoelectric printhead systems, among other advantages. The reduced

print zone, e.g., a narrow print zone, can help provide for improved ink drop

accuracy, thus providing improved image quality and/or enabling greater print

speeds, as compared to other piezoelectric printhead systems.

[007] Piezoelectric printing is a form of drop-on-demand printing

where a drop of fluid, e.g. a drop of ink, is ejected from a nozzle of a die when

an actuation pulse is provided for that nozzle. For piezoelectric printing an

electrical drive voltage, e.g., the actuation pulse, is provided to a piezoelectric

material of the die, which deforms to eject the drop from the nozzle.

[008] Figure 1 illustrates a portion of a piezoelectric printhead

assembly 102 in accordance with one or more examples of the present

disclosure. The printhead assembly 102 can include a piezoelectric micro-

electro mechanical system (MEMS) die 104, which may also be referred to as

a piezoelectric printhead die.

[009] The piezoelectric MEMS die 104 can include a shooting face

106, a first longitudinal side 108, a second longitudinal side 110, a first

crosswise side 112, and a second crosswise side 114. The MEMS die 104

can include a number of columns of nozzles, e.g., located in the shooting face

106. For instance, the piezoelectric MEMS die 104 can include a first column

116 of nozzles, a second column 118 of nozzles, a third column 120 of

nozzles, and a fourth column 122 of nozzles; however examples of the

present disclosure are not so limited. Each particular nozzle can have a

number of piezoelectric materials associated therewith. For instance, a

number of actuation pulses may be provided to a number of piezoelectric

materials to eject a drop from a particular nozzle. Some examples of the

present disclosure provide that the nozzles of the MEMS die 104 can be on a

nozzle pitch in a range from 20 micrometers to 200 micrometers. As an

example, some examples of the present disclosure provide that the nozzles of

the MEMS die 104 can be on a nozzle pitch in a range from 40 micrometers to

45 micrometers.

[01 0] The piezoelectric MEMS die 104 can include a number of

wirebond pads 124. As illustrated in Figure 1, a portion of the wirebond pads

124 can be located proximate, e.g., close, to the first longitudinal side 108 and



another portion of the wirebond pads 124 can be located proximate to the

second longitudinal side 110. However, examples of the present disclosure

are not so limited. The wirebond pads 124 can be utilized to form a plurality

of wirebonds to couple the MEMS die 104 to a number of application-specific

integrated circuit (ASIC) dies.

[01 1] The piezoelectric printhead assembly 102 can include a number

of ASIC dies. As illustrated in Figure 1, some examples of the present

disclosure provide that the piezoelectric printhead assembly 102 includes a

first ASIC die 126 and/or a second ASIC die 128. Some examples of the

present disclosure provide that the first ASIC die 126 and the second ASIC

die 128 have a single design. For instance, the first ASIC die 126 and the

second ASIC die 128 can have the same configuration, e.g., prior to ASIC

dies 126 and 128 being coupled to piezoelectric MEMS die 104. As such,

advantageously a single type of ASIC die can be fabricated for the

piezoelectric printhead assembly 102. The first ASIC die 126 can include a

number of wirebond pads 127. The wirebond pads 127 can be utilized to form

a plurality of wirebonds 13 1 to couple the MEMS die 104 to the first ASIC die

126. The second ASIC die 128 can include a number of wirebond pads 129.

The wirebond pads 129 can be utilized to form a plurality of wirebonds 133 to

couple the MEMS die 104 to the second ASIC die 128. Some examples of

the present disclosure provide that the wirebond pads can have a wirebond

pad pitch in a range from 32 micrometers to 36 micrometers. Wirebond pad

pitch can be defined as a distance from the center of a first wirebond pad to

the center of a second wirebond pad, where the second wirebond pad

immediately follows the first wirebond pad, e.g., the first and second wirebond

pads are consecutive.

[01 2] The wires utilized for wire bonds 13 1 and wire bonds 133 can

include a metal such as gold, copper, aluminum, silver, palladium, or alloys

thereof, among others. The wires utilized for wire bonds 131 and wire bonds

133 can have a diameter in a range from 10 microns to 200 microns. Forming

the wire bonds 13 1 and the wire bonds 133 can include ball bonding, wedge

bonding, compliant bonding, or combinations thereof, among others.

[01 3] Utilizing the wire bonds 13 1 and the wire bonds 133 to

respectively couple the first ASIC die 126 and the second ASIC die 128 to the



piezoelectric MEMS die 104 can help to provide an increased nozzle density.

For instance, some examples of the present disclosure provide that the

piezoelectric MEMS die 104 has a nozzle density of 1200 nozzles per inch;

however, examples of the present disclosure are not so limited. Flex

interconnects, utilized in other piezoelectric printing systems, are unable meet

the interconnect density of some examples of the present disclosure, which,

as mentioned, utilize wire bonds.

[01 4] The first ASIC die 126 can include a, first longitudinal side 130,

a second longitudinal side 132, a first crosswise side 134, and a second

crosswise side 136. Similarly, the second ASIC die 128 can include a, first

longitudinal side 138, a second longitudinal side 140, a first crosswise side

142, and a second crosswise side 144.

[01 5] Some examples of the present disclosure provide that the first

ASIC die 126 can control firing, e.g., ejection of fluid from, of nozzles in the

first column of nozzles 116 and the second column of nozzles 118 . Similarly,

some examples of the present disclosure provide that the second ASIC die

128 can control firing of nozzles in the third column of nozzles 120 and the

fourth column of nozzles 122. Each of the ASIC dies 126 and 128 can

respectively include components that may be utilized for controlling the firing

of nozzles including, but not limited to, a number of arbitrary drive waveform

data generators, a waveform selector, a waveform scaler, a waveform

conditioner, a control sequencer, a number of digital-to-analog converters,

and a number of driver amplifiers, among others.

[01 6] As illustrated in Figure 1, the piezoelectric MEMS die 104 can

have a longitudinal length 146 and the first ASIC die 126 and the second

ASIC die 128 can have an ASIC longitudinal length 148. Some examples of

the present disclosure provide that the piezoelectric MEMS die longitudinal

length 146 is greater than the ASIC longitudinal length 148. For instance, the

ASIC longitudinal length 148 can have a value in a range from seventy-five

percent to eighty-five percent of the piezoelectric MEMS die longitudinal

length 146. Because the piezoelectric MEMS die longitudinal length 146 is

greater than the ASIC longitudinal length 148, a reduced print zone, as

compared to other piezoelectric printhead systems, can be provided by

interlocking a number of piezoelectric printhead assemblies 102 as discussed



further herein. The reduced print zone can help provide for improved ink drop

accuracy, thus providing improved image quality and/or enabling greater print

speeds, as compared to other piezoelectric printhead systems.

[01 7] As mentioned, a plurality of wirebonds 13 1 , e.g., wirebonds

between a portion of wirebond pads 124 and wirebond pads 127, can be

utilized to couple the MEMS die 104 to the first ASIC die 126 and a plurality of

wirebonds 133, e.g., wirebonds between a portion of wirebond pads 124 and

wirebond pads 129, can be utilized to couple the MEMS die 104 to the second

ASIC die 128. Some examples of the present disclosure provide that the

portion of wirebond pads 124, which couple the MEMS die 104 to the first

ASIC die 126, can be respectively coupled to nozzles in the first column 116

and the second column 118 by a plurality of interconnects 117, e.g., a plurality

of traces. For instance, a particular interconnect 117 can be coupled to a first

nozzle in the first column 116, an immediately subsequent interconnect 117

can be coupled to a nozzle in the second column 118, and a next immediately

subsequent interconnect 117 can be coupled to a second nozzle in the first

column 116, e.g., where the second nozzle is immediately subsequent to the

first nozzle in the first column 116, and so forth. Similarly, the portion of

wirebond pads 124, which couple the MEMS die 104 to the second ASIC die

128, can be respectively coupled to nozzles in the third column 120 and the

fourth column 122 by a plurality of interconnects 119 .

[01 8] Some examples of the present discourse provide that the

interconnects 117 and/or the interconnects 119 have an interconnect pitch

reduction, e.g., a reduction from a wider interconnect pitch to a narrower

interconnect pitch. Interconnect pitch can be defined as a distance from the

center of a first interconnect to the center of a second interconnect, where the

second interconnect immediately follows the first interconnect, e.g., the first

and second interconnects are consecutive. For instance, where the

interconnects 117 and 119 are respectively coupled to nozzles in columns

116, 118, 120, and 122, the interconnects 117 and 119 can have a

interconnect pitch value, e.g., a first interconnect pitch value, in a range from

20 micrometers to 200 micrometers, e.g., the first interconnect pitch value is

equal to a nozzle pitch value. However, the interconnects 117 and 119

respectively converge, e.g. the interconnect pitch is reduced, as the



interconnects 117 and 119 respectively approach the wirebond pads 127 and

129. Where the interconnects 117 and 119 are respectively coupled to

wirebond pads 127 and 129, the interconnectsl 17 and 119 can have a

reduced interconnect pitch value in a range from 32 micrometers to 36

micrometers, e.g., a reduced interconnect pitch value that is equal to the

wirebond pad pitch value. The reduced interconnect pitch can be utilized

because the piezoelectric MEMS die longitudinal length 146 is greater than

the ASIC longitudinal length 148. The interconnect pitch value reduction can

be ten to seventy percent.

[01 9] Figure 2 illustrates a portion of a piezoelectric printhead

assembly 250 in accordance with one or more examples of the present

disclosure. The printhead assembly can include a plurality of piezoelectric

MEMS dies 204. While three piezoelectric MEMS dies, a first piezoelectric

MEMS die 204-1 , a second piezoelectric MEMS die 204-2, and a third

piezoelectric MEMS die 204-3, are illustrated in Figure 2, examples of the

present disclosure are not so limited. As discussed, the first piezoelectric

MEMS die 204-1 can include a first ASIC die 226-1 and/or a second ASIC die

228-1 , the second piezoelectric MEMS die 204-2 can include a first ASIC die

226-2 and/or a second ASIC die 228-2, and the third piezoelectric MEMS die

204-3 can include a first ASIC die 226-3 and/or a second ASIC die 228-3.

[020] Media, e.g., to be printed upon, may pass by the piezoelectric

printhead assembly 250 in a direction indicated by arrow 252. As the media

passes by the piezoelectric printhead assembly 250, a number of nozzles

may eject fluid onto the media. As illustrated in Figure 2, nozzles of the

second piezoelectric MEMS die 204-2 can overlap nozzles of the first

piezoelectric MEMS die 204-1 . For instance, as illustrated in Figure 2, there

are nozzles of the second piezoelectric MEMS die 204-2 both above and

below a line 254 and nozzles of the first piezoelectric MEMS die 204-1 both

above and below the line 254. Similarly, nozzles of the of the second

piezoelectric MEMS die 204-2 can overlap nozzles of the third piezoelectric

MEMS die 204-3, as indicated by nozzles of the of the second piezoelectric

MEMS die 204-2 both above and below a line 256 and nozzles of the third

piezoelectric MEMS die 204-3 both above and below the line 256. When

nozzles of piezoelectric MEMS dies overlap, overlapping nozzles from either



or both of the piezoelectric MEMS dies may be utilized for printing to particular

segments, e.g., segments passing by the overlapping nozzles, of the media.

[021] As shown in Figure 2, MEMS dies, which have a MEMS die

longitudinal length, having a first ASIC die and a second ASIC die, each

having a ASIC longitudinal length that is less than the MEMS die longitudinal

length, coupled respectively thereto can be interlocked. For instance, a first

ASIC die 226-2 that is coupled to a second piezoelectric MEMS die 204-2 can

be located, e.g., interlocked, between a first piezoelectric MEMS die 204-1

and a third piezoelectric MEMS die 204-3.

[022] Additionally, the second piezoelectric MEMS die 204-2 can be

located, e.g., interlocked, between a second ASIC die 228-1 coupled to the

first piezoelectric MEMS die 204-1 and a second ASIC die 228-3 coupled to

the third piezoelectric MEMS die 204-3. As shown in Figure 2, when

interlocked, the second piezoelectric MEMS die 204-2 can be adjacent to the

first piezoelectric MEMS die 204-1 , the second ASIC die 228-1 , the third

piezoelectric MEMS die 204-3, and the third ASIC die 228-3.

[023] As shown in Figure 2, when interlocked, a column of nozzles of

the first piezoelectric MEMS die 204-1 can form a line 258 with a column of

nozzles of the third piezoelectric MEMS die 204-3. Also, the line 258 can

intersect the first ASIC die 226-2. Some examples of the present disclosure

provide that the line 258 does not intersect the second piezoelectric MEMS

die 204-2. Some examples of the present disclosure provide that the line 258

does not intersect an ASIC die that is coupled to the either the first

piezoelectric MEMS die 204-1 or the third piezoelectric MEMS die 204-3.

[024] As shown in Figure 2, when interlocked, a column of nozzles of

the second piezoelectric MEMS die 204-2 can form a line 260 that intersects

an ASIC die, e.g., ASIC die 228-1 , coupled to the first piezoelectric MEMS die

204-1 and an ASIC die, e.g., ASIC die 228-3, coupled to the third piezoelectric

MEMS die 204-3. Some examples of the present disclosure provide that the

line 260 does not intersect either the first piezoelectric MEMS die 204-1 or the

third piezoelectric MEMS die 204-3.

[025] Interlocking the plurality of piezoelectric MEMS dies each of

which is respectively coupled to a first ASIC die and a second ASIC die can

help to provide a print zone 262. The print zone 262 can be defined as a



linear distance that spans each column of nozzles of each piezoelectric

MEMS die of the piezoelectric printhead assembly 250. Advantageously,

examples of the present disclosure can provide that the print zone 262 is

narrower, e.g., the linear distance that spans each column of nozzles of each

piezoelectric MEMS die is shorter, as compared to print zones of other

piezoelectric printhead systems. Providing the narrow print zone 262 can

help to improve ink drop accuracy, thus providing improved image quality

and/or enabling greater print speeds, as compared to other piezoelectric

printhead systems.

[026] Figure 3 illustrates a plurality of nozzles 364 in accordance with

one or more examples of the present disclosure. The plurality of nozzles 364

can extend in a crosswise direction 366 and can extend in a longitudinal

direction 368. In other words, the plurality of nozzles 364 can form a two

dimensional array.

[027] As shown in Figure 3, nozzles in a first column 3 16 can be

associated with a longitudinal axis 370, nozzles in a second column 3 18 can

be associated with a longitudinal axis 372, nozzles in the a third column 320

can be associated with a longitudinal axis 374, and nozzles in a fourth column

322 can be associated with a longitudinal axis 376. Some examples of the

present disclosure provide that the longitudinal axis 370 can be separated

from the longitudinal axis 372 by a distance in a range from 1100 micrometers

to 1350 micrometers; the longitudinal axis 372 can be separated from the

longitudinal axis 374 by a distance in a range from 1450 micrometers to 1800

micrometers, and the longitudinal axis 374 can be separated from the

longitudinal axis 376 by a distance in a range from 1100 micrometers to 1350

micrometers.

[028] As shown in Figure 3, nozzles in the first column 3 16 can be

associated with a crosswise axis 378, nozzles in the second column 3 18 can

be associated with a crosswise axis 380, nozzles in the third column 320 can

be associated with a crosswise axis 382, and nozzles in the fourth column

322 can be associated with a crosswise axis 384. Some examples of the

present disclosure provide that the crosswise axis 378 can be separated from

the crosswise axis 382 by a distance in a range from 10 micrometers to 100

micrometers; the crosswise axis 380 can be separated from the crosswise



axis 382 by a distance in a range from 10 micrometers to 100 micrometers,

and the crosswise axis 380 can be separated from the crosswise axis 384 by

a distance in a range from 10 micrometers to 100 micrometers.

[029] As shown Figure 3, the distance between the crosswise axis

378 and the crosswise axis 380, e.g., the nozzle pitch, can be in a range from

20 micrometers to 200 micrometers. Similarly, the distance between the

crosswise axis 382 and the crosswise axis 384 can be in a range from 20

micrometers to 200 micrometers.

[030] Some examples of the present disclosure provide that each

piezoelectric MEMS die includes 1056 nozzles; however, examples of the

present disclosure are not so limited. Some examples of the present

disclosure provide that each respective column, e.g., each of columns 3 16,

3 18, 320, 322, include 264 nozzles; however, examples of the present

disclosure are not so limited.

[031] Figure 4 illustrates a block diagram of an example of a method

486 according to the present disclosure. The method 486 can be utilized for

print zone reduction, e.g., providing narrow print zone, as compared to other

piezoelectric printing systems. As mentioned, a reduced print zone, as

compared to other piezoelectric printhead systems, can help provide for

improved ink drop accuracy, thus providing improved image quality and/or

enabling greater print speeds, as compared to other piezoelectric printhead

systems.

[032] At 488, the method 486 can include interlocking a first

piezoelectric MEMS die having a first ASIC die and a second ASIC die

coupled to the first piezoelectric MEMS die and a second piezoelectric MEMS

die having a first ASIC die and a second ASIC die coupled to the second

piezoelectric MEMS die. Interlocking the piezoelectric MEMS dies can help to

provide a narrow print zone, as discussed herein.

[033] At 490, the method 486 interlocking the second piezoelectric

MEMS die and a third piezoelectric MEMS die having a first ASIC die and a

second ASIC die coupled to the third piezoelectric MEMS die.

[034] Some examples of the present disclosure provide that the

method 486 can include forming a line that includes a column of nozzles of

the first piezoelectric MEMS die, the first ASIC die coupled to the second



piezoelectric MEMS die, and a column of nozzles of the third piezoelectric

MEMS die. Some examples of the present disclosure provide that the method

486 can include forming a line that includes the second ASIC die coupled to

the first piezoelectric MEMS die, a column of nozzles of the second

piezoelectric MEMS die, and the second ASIC die coupled to the third

piezoelectric MEMS die.

[035] The specification examples provide a description of the

piezoelectric printhead assemblies and method of the present disclosure.

Since many examples can be made without departing from the spirit and

scope of the system and method of the present disclosure, this specification

sets forth some of the many possible example configurations and

implementations.

[036] In the detailed description of the present disclosure, reference is

made to the accompanying drawings that form a part hereof, and in which is

shown by way of illustration how examples of the disclosure may be practiced.

These examples are described in sufficient detail to enable those of ordinary

skill in the art to practice the examples of this disclosure, and it is to be

understood that other examples may be used and the process, electrical,

and/or structural changes may be made without departing from the scope of

the present disclosure.

[037] The figures herein follow a numbering convention in which the

first digit or digits correspond to the drawing figure number and the remaining

digits identify an element or component in the drawing. Elements shown in

the various examples herein can be added, exchanged, and/or eliminated so

as to provide a number of additional examples of the present disclosure.

[038] In addition, the proportion and the relative scale of the elements

provided in the figures are intended to illustrate the examples of the present

disclosure, and should not be taken in a limiting sense. As used herein, "a

number of an entity, an element, and/or feature can refer to one or more of

such entities, elements, and/or features.



Claims

What is claimed:

1. A piezoelectnc printhead assembly comprising:

a plurality of piezoelectric micro-electro mechanical system (MEMS)

dies each having:

a first application-specific integrated circuit (ASIC) die coupled to

a respective piezoelectric MEMS die; and

a second ASIC die coupled to the respective piezoelectric

MEMS die, wherein each of the plurality of piezoelectric MEMS dies

has a plurality of interconnects having a pitch reduction of ten to

seventy percent.

2 . The printhead assembly of claim 1, wherein the plurality of

piezoelectric MEMS dies includes a first piezoelectric MEMS die, a second

piezoelectric MEMS die, and a third piezoelectric MEMS die.

3 . The printhead assembly of claim 2, wherein nozzles of the of the

second piezoelectric MEMS die overlap nozzles of the first piezoelectric

MEMS die and nozzles of the second piezoelectric MEMS die overlap nozzles

of the third piezoelectric MEMS die.

4 . The printhead assembly of claim 3, wherein a column of nozzles of the

first piezoelectric MEMS die forms a line with a column of nozzles of the third

piezoelectric MEMS die.

5 . The printhead assembly of claim 4, wherein the line does not intersect

the second piezoelectric MEMS die.

6 . The printhead assembly of claim 5, wherein a column of nozzles of the

second piezoelectric MEMS die forms a line that intersects an ASIC die

coupled to the first piezoelectric MEMS die and an ASIC die coupled to the

third piezoelectric MEMS die.



7 . The printhead assembly of claim 1, wherein the plurality of

interconnects have a first interconnect pitch value in a range from 40

micrometers to 45 micrometers.

8 . The printhead assembly of claim 7, wherein the plurality of

interconnects have a reduced interconnect pitch value in a range from 32

micrometers to 36 micrometers.

9 . A piezoelectric printhead assembly comprising:

a plurality of piezoelectric micro-electro mechanical system (MEMS)

dies each having:

a first application-specific integrated circuit (ASIC) die coupled to

a respective piezoelectric MEMS die; and

a second ASIC die coupled to the respective piezoelectric

printhead MEMS die,

wherein each of the piezoelectric MEMS dies has a longitudinal

length and each of the first ASIC dies and each the second ASIC dies

has an ASIC longitudinal length such that the piezoelectric MEMS die

longitudinal length is greater than the ASIC longitudinal length.

10 . The printhead assembly of claim 9, wherein the ASIC longitudinal

length is seventy-five percent to eighty-five percent of the piezoelectric MEMS

die longitudinal length.

11. The printhead assembly of claim 9, wherein the plurality of

piezoelectric MEMS dies includes a first piezoelectric MEMS die, a second

piezoelectric MEMS die, and a third piezoelectric MEMS die.

12 . The printhead assembly of claim 9, wherein the second piezoelectric

MEMS die is adjacent to the first piezoelectric MEMS die and an ASIC die

coupled to the first piezoelectric MEMS die.



13 . The printhead assembly of claim 12, wherein the second piezoelectric

MEMS die is adjacent to the third piezoelectric MEMS die and an ASIC die

coupled to the third piezoelectric MEMS die.

14. A method comprising:

interlocking a first piezoelectric micro-electro mechanical system

(MEMS) die having a first application-specific integrated circuit (ASIC) die and

a second ASIC die coupled to the first piezoelectric MEMS die and a second

piezoelectric MEMS die having a first ASIC die and a second ASIC die

coupled to the second piezoelectric MEMS die; and

interlocking the second piezoelectric MEMS die and a third

piezoelectric MEMS die having a first ASIC die and a second ASIC die

coupled to the third piezoelectric MEMS die.

15 . The method of claim 14, including forming a line that includes a column

of nozzles of the first piezoelectric MEMS die, the first ASIC die coupled to the

second piezoelectric MEMS die, and a column of nozzles of the third

piezoelectric MEMS die.
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