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bank parallel addressing scheme. In an intra-bank parallel addressing scheme, the D1
and/or D2 signal can be applied multiple times to generate multiple RS and/or CS
signals. Therefore, an intra-bank parallel addressing scheme can simultaneously address
multiple rows and/or columns of the same EPROM memory bank.

Examples of the present disclosure can include systems for three-dimensional
addressing for EPROM on a printing device. Such a system can include a number of
EPROM banks. The EPROM banks can be located on a printing device. For example,
they can be located on an integrated print head. Each of these EPROM banks can be an
EPROM memory array. The EPROM memory array can be an array of EPROM
memory units organized into rows and columns.

The system can include a number of shift registers. The number of shift
registers can be serial-in parallel-out shift registers. That is, a data string can be serially
input into the shift register, but output in parallel format to multiple outputs. For
example, the serially input data received via a single physical input (e.g., wire) can be
output via multiple physical outputs (e.g., wires) to simultaneously address multiple
EPROM banks to which the shift registers are connected.

Each of the shift registers of the system can be synchronized to their
corresponding select signals. That is, the select signals that are input into the shift
register to precharge the shift register and advance the shift register can comprise a
clock pulse determining when each shift of the shift register happens. For example,
there can be four repeating select signals (e.g., S1, S2, S3, and S4) serving as clock
pulses. A set of the four select signals can be one clock cycle for the shift register. In
examples of the present disclosure the shift register can utilize clock cycles in shifting
in the data to generate RS, CS, and BS signals. The number of clock cycles associated
with the shift register can determine the number of EPROM memory banks and the
number of EPROM memory units of each EPROM bank. For example, the number of
EPROM memory banks can be equal to the number of clock cycles associated with a
shift register generating the BS signal since each clock cycle can correspond to one of
the number of EPROM banks. Additionally, the number of rows and the number of
columns of EPROM memory units in each EPROM memory array can be equal to the
number of clock cycles associated with a shift register specifying a CS and/or RS signal
since each clock cycle can correspond to one of the row and/or column designations of
the EPROM memory array.

The system can include a row select data signal to specify a row portion of the
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three-dimensional address for EPROM. For example, the row select data signal can
include an indication of the row of the EPROM memory unit within an EPROM
memory array being addressed by the three-dimensional address for EPROM. The row
select data signal can correspond to a first shift register of the number of shift registers.
For example, the row select signal can be input into the first shift register as a data
signal and can specify the row portion of the three-dimensional address for EPROM
based on when the data signal is applied in relation to a number of select signals.

The system can also include a column select data signal to specify a column
portion of the three-dimensional address for EPROM. For example, the column select
data signal can include an indication of the column of the EPROM memory unit within
an EPROM memory array being addressed by the three-dimensional address for
EPROM. The column select data signal can correspond to a second shift register of the
number of shift registers. For example, the column select signal can be input into the
second shift register as a data signal and can specify the row portion of the three-
dimensional address for EPROM based on when the data signal is applied in relation to
a number of select signals.

A bank select data signal specifying an EPROM bank portion of the three-
dimensional address for EPROM can be included in the system. For example, the bank
select data signal can include an indication of the EPROM bank of the number of
EPROM banks to which the column of the column select signal and the row of the row
select signal are addressed to. The bank select data signal can correspond to a third shift
register of the number of shift registers. For example, the bank select signal can be
input into the third shift register as a data signal and can specify the row portion of the
three-dimensional address for EPROM based on when the data signal is applied in
relation to a number of select signals.

Figure 3 illustrates a flow chart of an example of a method 370 for three-
dimensional addressing of an EPROM memory unit of an integrated print head. At 372,
the method 370 can include receiving a number of input signals at a number of shift
registers, wherein the number of input signals include a select signal to precharge and
advance a shift register of the number of shift registers and a data signal. Each of the
shift registers can be connected to each EPROM bank of a number of EPROM banks.
For example, each shift register can be in communication with each EPROM bank of
the number of EPROM banks such that it can transmit and/or receive data from each of
the EPROM memory banks.
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At 374, the method 370 can include generating a row select data signal at a first
shift register of the number of shift registers specifying a row portion of a three-
dimensional EPROM address.

At 376, the method 370 can include generating a column select data signal at a
second shift register of the number of shift registers specifying a column portion of the
three-dimensional EPROM address.

At 378, the method 370 can include generating a bank select signal at a shift
register of the number of shift registers specifying an EPROM bank, of a number of
EPROM banks, associated with the row select data signal and the column select data
signal.

At 380, the method 370 can include addressing an individual EPROM memory
unit in three dimensions based on the row select data signal, the column select data
signal, and the bank select signal. The three-dimensional EPROM memory unit address
can be generated within eight cycles of the number of shift registers. For example, the
number of shift registers can generate a row select signal; a colurr§r: select signal, and a

bank select signal within eight cycles of the shift register receiving;i@)e data/fignal.

In the detailed description of the present disclosure, refeEnce & made to the
accompanying drawings that form a part hereof, and in which is s

N
illustration how examples of the disclosure may be practiced.

wn by way of
e examples are
described in sufficient detail to enable those of ordinary skill in t?lie 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.

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, the designators "N", particularly with
respect to reference numerals in the drawings, indicate that a number of the particular
feature so designated can be included with a number of examples of the present
disclosure. As used herein, “a” or “a number of” something can refer to one or more

such things.
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THREE-DIMENSIONAL ADDRESSING FOR ERASABLE PROGRAMMABLE
READ ONLY MEMORY

Background ‘

Memory is an important element to store information in a system. Mefmory can
be achieved by creating and maintaining a number of different staés, suc
“l1.” Erasable programmable read only memory (EPROM) is one
volatile memory comprising an array of individually programmed
transistors which store memory units (e.g., bits) coded by the conductivity of the
storage transistors.

Integrated print heads (IPHs) can include memory. IPH memory can be used to
store information like Pen ID, Unique ID, Analog Serial Number (ASN), security

information, and other IPH feature enhancement information.

Brief Description of the Drawings

Figure 1 is a diagram of an example of a print head memory device according to
the present disclosure.

Figure 2A is a table illustrating an example of the three-dimensional addressing
scheme for EPROM according to the present disclosure.

Figure 2B is a table illustrating an example of the three-dimensional parallel
addressing scheme for EPROM according to the present disclosure.

Figure 3 is a flow chart of an example of a method for three-dimensional

addressing of an EPROM memory unit of an integrated print head.

Detailed Description

Integrated print heads (IPHs) can utilize a variety of different memory
technologies. For example, IPHs can use metal fuse memory technology to store
information. However, erasable programmable read only memory (EPROM) provides
benefits over the metal fuse technology in that there is a relatively smaller size
requirement for an EPROM selector transistor, there is no necessity for potentially
damaging mechanical force in programming EPROM, and it is impossible to recognize

state status under visual inspection of EPROM.
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An IPH platform’s ability to implement functions can be limited by the amount
of memory it has (e.g., the number of addressable memory units that the memory
stores). That is, the more information that can be stored on an IPH, the more features
that are able to be implemented on the IPH. The number of addressable memory units
(e.g., bits) for an IPH can be limited by many factors.

Conventional IPH EPROM addressing is accomplished using direct addressing.
Direct addressing utilizes an independent data signal for each bank of EPROM. As a
result, direct addressing requires one register (e.g., shift register) per EPROM bank in
order to address the EPROM memory units of the corresponding EPROM bank.

The amount of silicon (Si) real estate available for a given register and
associated EPROM can be limited by many factors. For example, size constraints
imposed by IPH size and/or function can serve to limit the available Si real estate.
Further, cost constraints associated with manufacturing a given IPH can limit the
amount of available Si real estate available for its register and corresponding EPROM
bank. IPH Si real estate limitations translate to IPH register and EPROM bank
limitations, which accordingly translates to addressable memory unit constraints.

Examples of the present disclosure include a print head memory device utilizing
a three-dimensional addressing scheme for EPROM along with a system and a method
for three-dimensional addressing for an EPROM memory unit. The print head memory
device, systems, and methods can utilize a number of shift registers, each connected to
a number of EPROM banks, to generate a three dimensional EPROM address. The
three-dimensional EPROM address can include a row select data signal, a column
select data signal, and a bank select data signal. The row select data signal can specify a
row portion of an individual EPROM memory unit address, the column select signal
can specify a column portion of the individual EPROM address, and the bank select
signal can specify an EPROM bank of a number of EPROM banks associated with the
individual EPROM memory unit address specified by the first and second shift
registers. As a result, examples of the present disclosure utilizing a three-dimensional
EPROM address can address EPROM memory units in a greater number of EPROM
banks while utilizing less Si real estate (e.g., fewer shift registers since each EPROM
bank does not require a corresponding shift register to address it) than conventional
methods.

Figure 1 illustrates an example of a print head memory device 110 according to

the present disclosure. The print head memory device 110 can be integrated into any
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IPH design. For example, the print head memory device 110 can be a portion of an
inkjet IPH having the print head integrated into the ink cartridge. The IPH associated
with the print head memory device 110 can include, for example, a housing, an ink
chamber, a number of inlets and outlets in fluid communication with the ink chamber, a
number of firing resistors, various electrical contacts, and a controller. The controller
can include the print head memory device 110.

The print head memory device 110 can include a number of shift registers 112-
1, ..., 112-N. While three shift registers 112-1, ..., 112-N are illustrated in Figure 1, the
invention is not so limited. For example, the number of shift registers 112-1, ..., 112-N
can be any number of shift registers within constraints of the available Si real estate.

In some examples, each of the number of shift registers 112-1, ..., 112- N can
include a cascade of flip-flop circuits with two stable states sharing a common time
clock. Each flip-flop circuit can be connected to the data input of the next flip- flop in
the cascade, resulting in a circuit that shifts a stored bit array by shifting in the data
received at its input and shifting out the last bit in the array at each transition of a clock
input. Each flip-flop circuit of a shift register can be referred to as a stage. The number
of shift registers 112-1, ..., 112-N can include any number of stages. For example, the
shift registers can include eight stages as depicted in Figure 1. The shift registers 112-1,
..., 112-N can be any type of shift register.

For example, each of the number of shift registers 112-1, ..., 112-N can be a
serial- in parallel-out shift register.

Shift registers 112-1, ..., 112-N can accept a number of input signals (e.g., select
signals S1-1, ..., S4-N, data signals D1, ..., D-N, etc.) via any number of input lines.
The select signals S1-1, S4-N can be used to pre-charge and advance the shift register
112-1, 112-N receiving the select signals S1-1, S4-N. For example, the shift register
112-1 can be advanced by repeatedly pulsing the select signals S1-1, ..., S4-1 where
each cycle through the four select signals S1-1, ...,S4-1 causes the shift register 112-1 to
advance by one stage. The select signals S1-1, ..., S4-N can be independent signals or a
common signal. For example, the select signals S1 -1, S1 -2, S1 -N can be a common
signal instead of distinct signals. The same can be true of select signals S2-1, S2-2, S2-
N, select signals S3-1, S3-2, S3-N, and select signals S4-1, S4-2, S4-N.

The data signals D1, .., D-N can serve as initiating signals and can
communicate the row and column address of an EPROM memory unit. The data input

by signals D1, ..., D-N can be arbitrarily assigned to any of the shift registers 112-1, ...,
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112-N such that a particular shift register 112-1, ..., 112-N is not limited to receiving a

particular type of data input.

Each of the number of shift registers 112-1, ..., 112-N can be connected to a
number of memory banks 114-1, ..., 114-N. Any number of memory banks 114-1, ...,
114-N is possible. However, the number of memory banks 114-1, ..., 114-N of the
print head memory device 110 can be limited by the number of shift registers 112-1, ...,
112-N and the number of stages and cycles of each of the shift registers 112-1, ..., 112-
N since addressing a number memory banks 114-1, ..., 114- N includes having
sufficient shift registers/shift register stages/shift register cycles to distinguish between
memory units of the number of memory banks 114-1, ..., 114-N.

Each memory bank 114-1, ..., 114-N can be an array of addressable EPROM
memory units (e.g., bits, etc.). The memory bank 114-1, ..., 114-N can be any size
EPROM array with any number of individual EPROM memory unit addresses. For
example, a memory bank 114-1, ..., 114-N logically can be an EPROM array of eight
rows by eight columns forming sixty-four individual addressable EPROM memory
units. The logical arrangement and number of addressable bits can be limited by the
number of stages and cycles of each of the shift registers 112-1, .., 112-N since
addressing a number of individual addressable EPROM memory units includes having
sufficient shift register stages/shift register cycles to distinguish between them.

Each shift register 112-1, ..., 112-N can generate a number of outputs (e.g., row
select signal (RS) 118, column select signal (CS) 120, bank select signal (BS)122).
Although Figure 1 illustrates the RS 118, CS 120, and BS 122 signals being generated
from separate shift registers 112-1, ..., 112-N, the disclosure is not so limited. More
than one signal can be generated from an individual shift register of the number of shift
registers 112-1, ..., 112-N. For example, if each of the memory banks 114-1, ..., 114-N
included an EPROM array logically comprising eight rows by eight columns forming
sixty-four individual addressable EPROM memory units and each shift register 112-1,
..., 112-N was a sixteen-stage shift register 112-1, ..., 112- N, then a particular shift
register (e.g., shift register 112-1) could generate both the RS 118 and CS 120 signals
sufficient to address the row and column of an addressable EPROM memory unit of
any of the arrays when paired with a BS 122 signal. The relationship between the
number of stages of the shift register 112-1, ..., 112-N and the number of individually
addressable EPROM memory units can determine how many signals the particular shift

register (e.g., shift register 112-1) can generate. So long as the particular shift register
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(e.g., shift register 112-1) includes enough stages to address both the column and the
row portion of a EPROM memory unit address of any of the EPROM arrays of the
number of memory banks 114-1, ..., 114-N once paired with the BS 122 signal, then
that particular shift register (e.g., shift register 112-1) can generate both of the RS 118
and CS 120 signals.

A data signal D1 can be used to generate the RS signal 118. The RS signal 118
can identify the logical row portion of an address of an individually addressable
EPROM memory unit within any of the EPROM arrays of the memory banks 114-1, ...,
114-N. The RS signal 118 can be generated by applying a data signal D1 during a
particular cycle of a particular select signal S1-1, ... S4-N.

A data signal D2 can be used to generate the CS signal 120. The CS signal 120
can identify the logical column portion of an address of an individually addressable
EPROM memory unit within any of the EPROM arrays of the memory banks 114-1, ...,
114-N. The CS signal 120 can be generated by applying a data signal D2 during a
particular cycle of a particular select signal S1 -1, ... S4-N in a particular shift register
112-2.

A data signal D-N can be used to generate the BS signal 122. The BS signal 122
can identify a particular memory bank of the number of memory banks 114-1, ..., 114-
N within which the individually addressable EPROM memory unit logically or
physically resides. When the BS signal 122 is paired with the RS signal 118 and the CS
signal 120, a three-dimensional EPROM memory unit address is specified. That is, the
RS signal 118 and the CS signal 120 represent a two-dimensional EPROM address
specifying the logical row (e.g., RS signal 118) and logical column (e.g., CS 120) that
are applicable in addressing an EPROM memory unit in any of the EPROM memory
banks 114-1, ..., 114-N . The BS signal 122 introduces a third dimension to the EPROM
address that specifies which memory bank 114-1, ..., 114-N the RS signal 118 and the
CS signal 120 are addressed to. In a number of embodiments, the BS signal 122 can
specify a single memory bank of a number of memory banks 114-1, ..., 114-N.

Alternatively, the BS signal 122 can specify more than one of the number of
memory banks 114-1, ..., 114-N allowing for parallel three-dimensional EPROM
addressing. For example, D-N can be applied during multiple cycles of a select signal
S1, ..., S4 to address the specified row and column of more than one of the number of
memory banks 114-1. ..., 114-N in parallel.

The RS signal 118, CS signal 120, and BS signal 122 can be input by a
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corresponding transistor. For example, the RS signal 118 can be input by an RS
transistor, the CS signal 120 by a CS transistor, and the BS signal 122 by a BS
transistor. The RS, CS, and BS transistors can be NMOS transistors. The RS, CS, and
BS transistors can be arranged in any manner that allows for generation of the three-
dimensional EPROM address. For example, the BS transistor can be connected with the
CS transistor and RS transistor in a cascading/series manner. In another example, the
BS transistor can be connected to the gate of the CS transistor and RS transistor. In yet
another example, the BS transistor can be connected with the CS transistor and RS
transistor through an additional decoder.

The example print head memory device 110 of Figure 1 demonstrates a three-
dimensional memory addressing scheme that allows fewer shift registers 112-1, ..., 112-
N with fewer addressing cycles to address many more addressable EPROM memory
units than conventional methods. For example, utilizing the conventional direct
addressing method with four sixteen-stage shift registers only four corresponding
memory banks of eight-by-eight memory unit EPROM memory arrays could be
addressed. That is, the conventional direct addressing method requires four sixteen-
stage shift registers to address 256 memory units. In juxtaposition with the conventional
method, some examples of the present disclosure would allow three eight-stage shift
registers 112-1, ..., 112-N to generate three-dimensional EPROM memory unit
addresses for eight memory banks 114-1, 114-N of eight-by-eight memory unit
EPROM memory arrays. That is, examples of the present disclosure allow three eight-
stage shift registers 112-1, ..., 112-N to address 512 memory units. The present
disclosure can allow for fewer and/or smaller shift registers. In the example above,
there are three instead of four shift registers and the three shift registers are eight-stage
rather tharn sixteen-stage, saving space both in terms of number and size of shift
registers.

Figure 2A and Figure 2B are diagrams of examples of the three-dimensional
addressing scheme for EPROM. Figure 2A illustrates a table 230 demonstrating an
example of the three-dimensional addressing scheme for EPROM of the present
disclosure. The table 230 consists of a number of rows and columns corresponding to
signals and th2 timing of their application, respectively. In table 230, a signal is
illustrated 3s applied when a “1,” instead of a “0,” appears in the table 230 matrix.

The rows S1, S2, S3, and S4 of table 230 represent select signals S1, S2, S3,
and S4 that can be applied to each shift register to precharge and advance each shift

2
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register. In table 230, the select signals S1, S2, S3, and S4 are not necessarily select
signals of one shift register. That is, the select signals S1, S2, S3, and S4 can symbolize
any select signals applied to any of the shift registers which are accepting data signals.
To further clarify, referring back to Figure 1, S1 of table 230 could represent select
signals S1-1, Sl-2, S1-3, and/or S1 -N. Additionally, S2, S3 and S4 of table 230 could
represent S2-1, S2-2, S2-3, and/or S2-N; S3-1, S3-2, S3-3, and/or S3-N; and S4-1, S4-
2, S4-3, and/or S4-N, respectively. Accordingly, table 230 can illustrate similar select
signals S1, S2, S3, and S4 being applied to precharge and advance a number of distinct
shift registers.

Each column of table 230 represents a shift register cycle (e.g., cycle 1, cycle 2,
cycle 3, cycle 4, cycle 5, cycle 6, cycle 7, cycle 8) wherein cycle 1 is the first cycle to
shift in. Since a cycle can correspond to the application of select signals S1-S4, each
cycle of table 230 corresponds to four applications of the select signals S1, S2, S3, and
S4. Therefore, each cycle corresponds to eight similarly numbered cycle columns over
which the select signals of rows S1, S2, S3, and S4 are applied.

Table 230 further illustrates data signals of rows D1(RS), D2(CS), and D3(BS).
The data signal of row D1(RS) can correspond to a data signal D1 specifying a row of a
three-dimensional address for EPROM, data signal of row D2(CS) can correspond to a
data signal D2 specifying a column of a three-dimensional address for EPROM, and
data signal of row D3(BS) can correspond to a data signal D3 corresponding to a bank
of a three-dimensional address for EPROM. As described above, data signal D1, data
signal D2, and data signal D3 illustrated in rows D1(RS), D2(CS), and D3(BS) can be
data signals applied in distinct shift registers.

Read together, table 230 illustrates the timing of the application of the
aforementioned signals to formulate a three-dimensional address for EPROM (e.g. RS2,
CS3, BS1 as output in the address row of table 230). For example, table 230 illustrates
that the data signal D1 can be applied during the seventh cycle of select signal
corresponding to S2 of an eight-stage shift register. Applied at this time, D1 generates a
row-select (RS) signal 232 signifying row select two (RS2). Further illustrated in table
230, data signal D2 can be applied during the sixth cycle of select signal S2 of a shift
register to generate a column-select (CS) signal 234 signifying column select three
(CS3). Table 230 also illustrates that data signal D3 can be applied during the eighth
cycle of select signal S2 of a shift register to generate a bank-select (BS) signal 236
signifying bank select one (BS1). When combined, the RS, CS, and BS signals specify
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a three-dimensional address for an EPROM memory unit. In the example of Figure 2A,
the three-dimensional address is RS2, CS3, BSI1, addressing the memory unit of the
second row of the third column of a first EPROM memory bank.

Figure 2B illustrates a table 240 demonstrating an example of the three-
dimensional parallel addressing scheme for EPROM of the present disclosure. The
table 240 consists of a number of rows and columns corresponding to signals and the
timing of their application, respectively. As with table 230, a signal is illustrated as
applied when a “l1,” instead of a “0,” appears in the table 240 matrix. The rows and
columns of table 240 illustrate the same basic principles of table 230, except
implemented in a parallel addressing scheme. The parallel addressing scheme of table
240 can be achieved by an additional application of the data signal D3. By applying the
data signal D3 an additional time the RS signal 242 and CS signal 244 are applicable in
parallel to the two EPROM banks specified by the two BS signals 246-1 and 246-2.

For example, table 240 illustrates the timing of the application of the
aforementioned signals to formulate parallel three-dimensional addresses for EPROM
(e.g., RS2, CS3, BS1 and RS2, CS3, BS2 as output in the address row of table 240).
For example, table 240 illustrates that the data signal D1 can be applied during the
seventh cycle of select signal corresponding to S2 of an eight-stage shift register.
Applied at this time, D1 generates a row-select (RS) signal 242 signifying row select
two (RS2). Further illustrated in table 240, data signal D2 can be applied during the
sixth cycle of select signal S2 of a shift register to generate a column-select (CS) signal
244 signifying column select three (CS3). Table 240 also illustrates that data signal D3
can be during both the seventh and eighth cycle of select signal S2 of the shift register
240 to generate two BS signals 246-1 and 246-2 signifying bank select one (BS1) and
bank select two (BS2), respectively. When combined, the RS, CS, and BS signals
specify parallel three-dimensional memory unit addresses for EPROM. In the example
of Figure 2B, the three-dimensional addresses are RS2, CS3, BS1 and RS2, CS3, BS2.
RS2, CS3, BS1 is addressing the memory unit of the second row of the third column of
a first EPROM memory bank. RS2, CS3, BS2 is addressing the memory unit of the
second row of the third column of a second EPROM memory bank. The three-
dimensional parallel addressing scheme for EPROM illustrated in table 240 is an inter-
bank parallel reading scheme. That is, the three-dimensional parallel addressing scheme
for EPROM illustrated in table 240 simultaneously addresses a row and a column

among separate EPROM memory banks. Another alternative (not shown) is an intra-
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What is claimed: ,5
1. A print head memory device, comprising: !

L

a number of erasable programmable read only memory (EER ‘v ) banks, each
comprising an EPROM memory array, on an integrated print head;—glnd
a number of shift registers, each connected to the number of EPROM banks, to
generate a three-dimensional EPROM address comprising:
a row select data signal specifying a row portion of the three-dimensional
EPROM address,

a column select data signal specifying a column portion of the three-dimensional
EPROM address, and

a bank select data signal generated by a shift register of the number of shift
registers to specify an EPROM bank of the number of EPROM banks associated with the

row select data signal and the column select data signal.

2. The device of claim 1, wherein the bank select data signal specifies more than
one of the number of EPROM banks associated with the row select data and the column

select data, to generate a parallel three-dimensional EPROM address.

3. The device of claim 1, wherein the row select data signal is generated by a first
shift register of the number of shift registers, the column select data signal is generated
by the first shift register of the number of shift registers, and the bank select data signal

is generated by a second shift register of the number of shift registers.

4. The device of claim 1, wherein the row select data signal is generated by a first
shift register of the number of shift registers, the column select data signal is generated
by a second shift register of the number of shift registers, and the bank select data signal

is generated by a third shift register of the number of shift registers.

S. The device of claim 4, wherein each of the number of shift registers accepts a

number of inputs including a corresponding data signal and a number of corresponding

select signals.

13
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6. The device of claim 5, wherein the corresponding data signal initiates a
corresponding shift register and specifies the row portion and the column portion of the

three-dimensional EPROM address.

7. The device of claim 5, wherein the corresponding select signals precharge and

advance a corresponding shift register.

8. The device of claim 7, wherein the corresponding shift register is advanced by

one stage upon cycling through four of the corresponding select signals.

9. A system, comprising;

a number of erasable programmable read only memory (EPROM) banks, each
comprising an EPROM memory array, on a printing device;

a number of shift registers having a serial data input and a number of parallel
outputs, wherein each of the number of shift registers are connected to the number of
EPROM banks;

a row select data signal, corresponding to a first shift register of the number of
shift registers, to specify a row portion of a three-dimensional EPROM address;

a column select data signal, corresponding to a second shift register of the number
of shift registers, to specify a column portion of the three-dimensional EPROM address;
and

a bank select data signal, corresponding to a third shift register of the number of
shift registers, to specify an EPROM bank, of the number of EPROM banks, portion of
the three-dimensional EPROM address.

10.  The system of claim 9, wherein each of the number of shift registers is
synchronized to a corresponding set of four repeating select signals that cumulatively
represent a clock cycle of a number of clock cycles associated with a corresponding shift

register.
11. The system of claim 10, wherein the number of erasable programmable read only

memory (EPROM) banks is determined by the number of clock cycles associated with a

corresponding shift register.

14
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12. The system of claim 10, wherein a number of row and a number of columns of
memory units of the EPROM array of each of the number of EPROM banks is determined

by the number of clock cycles associated with a corresponding shift register.

13. A method for three-dimensional addressing of an erasable programmable read
only memory (EPROM) memory unit of an integrated print head, comprising:

receiving a number of input signals at a number of shift registers, wherein the
number of input signals include a select signal to precharge and advance a shift register
of the number of shift registers and a data signal;

generating a row select data signal at a first shift register of the number of shift
registers specifying a row portion of a three-dimensional EPROM address;

generating a column select data signal at a second shift register of the number of
shift registers specifying a column portion of the three-dimensional EPROM address;

generating a bank select signal at a shift register of the number of shift registers
specifying an EPROM bank, of a number of EPROM banks, associated with the row
select data signal and the column select data signal; and

addressing an individual EPROM memory unit in three dimensions based on the

row select data signal, the column select data signal, and the bank select signal.

14.  The method of claim 13, wherein each shift register of the number of shift

registers is connected to each EPROM bank of the number of EPROM banks.

15.  The method of claim 14, wherein the method includes generating one three-

dimensional EPROM address with eight cycles of the number of shift registers.
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