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(54) CONFIGURABLE CLOCK INTERFACE DEVICE

(57) A configurable clock circuit on an integrated cir-
cuit, such as an integrated circuit memory, can be con-
figured to utilize external multiple phase clocks and ex-

ternal single phase clocks to produce an internal clock
signal in a form compatible with the integrated circuit.
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Description

BACKGROUND

Field of the Invention

[0001] The present invention relates to devices com-
prising integrated circuits, and clock interfaces for such
devices.

Description of Related Art

[0002] Integrated circuits often include terminals at
which an external clock signal is provided to the device.
The external clock signal is delivered to internal circuitry
through a clock buffer or other clock circuitry.
[0003] The process of implementing a system or de-
vice that utilizes integrated circuits often includes con-
necting the integrated circuits to a bus system or other
communication structure that provides the external clock
signal. Thus, the nature of the external clock signal that
is available for use by the integrated circuit can depend
on the system in which it will be utilized. It is not always
known in advance what type of system, or what type of
external clock, may be available.
[0004] In a representative integrated circuit, an exter-
nal clock provided on a dedicated single clock pin is uti-
lized by single-phase clock circuitry on the device to pro-
vide the internal clock used to synchronize the circuitry
on the integrated circuit with the external bus system. In
another representative integrated circuit that may be con-
figured for higher speed operations, a differential external
clock provided on a dedicated pair of clock pins is utilized
by clock circuitry on the device to provide the internal
clock used to synchronize the circuitry on the integrated
circuit with the external bus system. When the bus system
implements an external clock in a format that does not
match the format for which the integrated circuit is con-
figured, then the integrated circuit can be considered in-
compatible with that system design.
[0005] It is desirable to provide technology to address
the compatibility problems that arise in this environment.

SUMMARY

[0006] Technology is described providing a configura-
ble clock circuit on an integrated circuit that can be con-
figured to utilize multiple terminal clock interfaces, need-
ed for example with external multiple phase clocks, and
single terminal clock interfaces needed for example with
external single phase clocks, to produce an internal clock
signal in a form compatible with internal circuitry. The
technology can overcome compatibility issues which
arise with the variety of external clock sources that can
be encountered.
[0007] A memory device is described that includes a
configurable clock interface which provides a clock signal
to internal circuitry. The internal circuitry can comprise

one or more peripheral circuits on the memory device,
the memory array, or both peripheral circuits and the
memory array. Internal circuitry for the purpose of this
description includes circuitry on the integrated circuit. Al-
so, in embodiments including multiple chip packages
having more than one integrated circuit sharing a clock
signal, internal circuitry for the purpose of this description
includes circuitry that inside the packaging of the inte-
grated circuit.
[0008] In one aspect, the technology includes a device.
The device comprises an integrated circuit having input
terminals and internal circuitry. A clock circuit on the in-
tegrated circuit provides the internal clock signal to the
internal circuitry. Clock inputs on the clock circuit are elec-
trically connected to a plurality of the input terminals. The
clock circuit includes a plurality of sub-circuits. Sub-cir-
cuits in the plurality are configured to produce respective
clock signals using different sets of the plurality of input
terminals. A selection circuit on the integrated circuit is
responsive to the configuration parameter. The selection
circuit selects one of the plurality of sub-circuits to provide
its respective clock signal as the internal clock signal, in
response to the configuration parameter. The configura-
tion parameter is stored on the integrated circuit in a clock
configuration store, which can be implemented using
one-time programmable memory, such as fuses or flash
memory cells without erase capability. Also, it can be
implemented using other types of memory cells.
[0009] In embodiments described herein, a first sub-
circuit in the plurality of sub-circuits produces its respec-
tive clock signal using a single one of the plurality of input
terminals at which, for example, a single phase clock
might be provided from an external source. A second
sub-circuit in the plurality of sub-circuits produces its re-
spective clock signal using two input terminals of the plu-
rality of input terminals at which, for example, a two-
phase clock might be provided from an external source.
[0010] In embodiments described herein, the sub-cir-
cuits in the plurality produce their respective clock signals
in a common form, matching that required by the internal
circuitry. For example, the internal clock produced by the
configurable clock circuit can be a single phase clock,
when the configurable clock circuit is configured to use
any of the sub-circuits.
[0011] In some embodiments, one or more of the sub-
circuits converts a multi-phase clock on its corresponding
set of the plurality of input terminals into a single phase
clock.
[0012] Also, a method of operating a device is de-
scribed utilizing a clock configuration process to config-
ure a clock interface based to satisfy the need for com-
patibility with a variety of external clock sources that can
be encountered.
[0013] Other aspects and advantages of the present
technology can be seen on review of the drawings, the
detailed description and the claims, which follow.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 is a simplified block diagram of the device
having a configurable clock circuit as described here-
in.
Figure 2 is a simplified block diagram of a configura-
ble clock circuit suitable for use, for example, on an
integrated circuit memory device.
Figure 3 is a more detailed block diagram of an em-
bodiment of a configurable clock circuit, illustrating
one selected configuration.
Figure 4 is a block diagram like Figure 3, illustrating
a different selected configuration.
Figure 5 is a block diagram illustrating an alternative
embodiment of a configurable clock circuit.

DETAILED DESCRIPTION

[0015] A detailed description of embodiments of the
present invention is provided with reference to the Fig-
ures 1-5.
[0016] Figure 1 is a simplified block diagram of an in-
tegrated circuit 175 that includes a configurable clock
circuit 123. A plurality of terminals is connected to the
configurable clock circuit 123 (CLK TERMINAL(1) to CLK
TERMINAL(N)). In this example, the integrated circuit
175 includes input/output I/O circuits 122 connected to
terminals for data and address signals. Also, the integrat-
ed circuit includes an input buffer 121 connected to a
control signal terminal CNTR. Another input buffer 124
is connected to a terminal for a chip select signal CS.
[0017] The terminals can comprise contact pads or
contact pins on the integrated circuit, or other connector
structures that can act as signal paths from external cir-
cuits to internal circuits. For example, integrated circuits
are sometimes packaged to facilitate handling and as-
sembly onto printed circuit boards. Pins are provided on
such packages providing signal paths to bonding pads
on the chip from external circuits on the circuit boards.
In some other examples, integrated circuit dies can in-
clude pads or bumps configured for direct connections
to a substrate. Other connector structures can be used
as well to provide terminals on the integrated circuit.
[0018] The integrated circuit 175 includes an array 160
of memory cells. The array 160 can comprise a flash
memory array configured in a NOR architecture, in a
NAND architecture or in other architectures.
[0019] An address decoder 161 is coupled to the array
160. Addresses are supplied to the integrated circuit 175
and provided to the address decoder 161. The address
decoder 161 can include word line decoders, bit line de-
coders, and other suitable decoders that decode the sup-
plied addresses and select corresponding memory cells
in the array 160.
[0020] Bit lines in the array 160 are coupled to a page
buffer 163 in this example, which is in turn coupled to

other peripheral circuitry 174. The page buffer 163 can
include one or more storage elements for each bit line
connected. The address decoder 161 can select and cou-
ple specific memory cells in the array 160 via respective
connecting bit lines to the page buffer 163. The page
buffer 163 can then store data that is written to or read
from these specific memory cells.
[0021] Peripheral circuitry includes circuits that are
formed using logic circuits or analog circuits that are not
part of the array 160, such as the address decoder 161,
the controller 140, and so on. In this example, the block
174 labeled other peripheral circuitry can include circuitry
such as a general purpose processor or special-purpose
application circuitry, or a combination of modules provid-
ing system-on-a-chip functionality supported by the array
160.
[0022] The controller 140 provides signals to control
other circuits of the integrated circuit 175 to carry out the
various operations for reading and writing data in the
memory array 160. The controller 140 includes a com-
mand decoder 150 and a state machine 151 or other
sequential logic circuits. The controller 140 can be im-
plemented using special-purpose logic circuitry as known
in the art. In other embodiments, the controller comprises
a general purpose processor, which executes a computer
program to control the operations of the device. In yet
other embodiments, a combination of special purpose
logic circuitry and a general purpose processor may be
utilized for implementation of the controller.
[0023] The integrated circuit 175 also includes config-
uration registers 149, which are used for a variety of pur-
poses in configuring operation of the device. In this ex-
ample, the configuration registers 149 include a clock
configuration register which is coupled to the configura-
ble clock circuit 123. The configuration registers 149 are
examples of a configuration store suitable to providing
the configuration parameters to the configurable clock
circuit 123.
[0024] The configurable clock circuit 123 has a plurality
of clock inputs that can receive clock signals from CLK
TERMINALs (1) to (N), which are configured to be used
by the clock circuit 123 as received clock signals. Other
terminals on the device, can be connected to other inputs
configured to receive exclusively power, ground, control
signals and the like which are not clock inputs configured
to be used by the clock circuit as received clock signals.
[0025] The configurable clock circuit 123 provides an
internal clock INT CLK for the device which is used by at
least some of the internal circuitry, such as the controller,
the memory array, the page buffer and so on.
[0026] The clock circuit 123 can include a plurality of
sub-circuits, where the sub-circuits in the plurality are
configured to produce respective clock signals using dif-
ferent sets of the plurality of input terminals. The sub-
circuits in the clock circuit 123 can be independent cir-
cuits, without overlapping components, or in the alterna-
tive can utilize at least some common components. For
example, the clock inputs of the configurable clock circuit
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123 may include amplifiers that are connected directly to
the terminals. These amplifiers may be utilized by each
of the sub-circuits, and constitute overlapping compo-
nents. Of course, a wide variety of configurations of the
sub-circuits can be implemented.
[0027] The clock circuit 123 can include a selection
circuit on the integrated circuit responsive to a configu-
ration parameter in the configuration registers 149.
Based on the configuration parameter, the selection cir-
cuit can select one of the plurality of sub-circuits to pro-
vide its respective clock signal as the internal clock signal
INT CLK. The selection circuit can comprise the switch
or multiplexer operable to select separate outputs for the
different sub-circuits, or enable circuits to enable different
sub-circuits coupled to a shared output, or combinations
of such elements.
[0028] The configuration registers 149 include a clock
configuration store which provides the configuration pa-
rameter to the selection circuit. The clock configuration
store can comprise one-time programmable memory el-
ements, such as fuse or flash memory cells without erase
circuitry. Also, the clock configuration store can comprise
other types of nonvolatile memory. In yet other embodi-
ments, the clock configuration store can comprise SRAM
or DRAM memory cells, or other volatile types of memory
elements.
[0029] Figure 2 provides a more detailed diagram of
an embodiment of a configurable clock circuit suitable
for use in a device including integrated circuits like that
of Figure 1. The box 275 represents the boundaries of
the integrated circuit. A plurality of terminals, including
clock pad 1 (201) to clock pad N (202) are provided on
the integrated circuit. The clock pad 1 (201) to clock pad
N (202) are connected to clock sources schematically
represented by the elements 280 and 281, or to one or
more clock sources, the number and configuration of
which can be unknown at the time of manufacturing of
the device. Clock pad 1 (201) to clock pad N (202) in
return are connected to clock inputs of a clock circuit 203,
that is coupled to a selection circuit 204. The output of
the selection circuit 204 is an internal clock signal INT
CLK on line 206 which is provided to an internal clocked
circuit on the integrated circuit. The configuration param-
eter CONFIG is provided on line 205 to the selection cir-
cuit 204, to control which of the sub-circuits of the clock
circuit 203 is utilized.
[0030] The sub-circuits in the plurality of sub-circuits
are configured to produce respective clock signals using
different sets of the plurality of input terminals, clock pad
1 (201) to clock pad N (202). For example, one sub-circuit
is configured to utilize only clock pad 1 (201), while an-
other sub-circuit is configured to utilize two of the plurality
of terminals, such as clock pad 1 (201) and a second
clock pad. Sub-circuits can be included that are config-
ured for single phase, two-phase, four-phase, and other
multiphase clock inputs which utilize one or more of the
terminals. Also, multiple sub-circuits can be included that
utilize single phase clock inputs on different terminals. A

wide variety of combinations of sub-circuits can be in-
cluded as suits a particular implementation.
[0031] Figure 3 is a more detailed diagram of a config-
urable clock circuit having two terminals: clock pad 1,
(211) and clock pad 2 (212). Clock pad 1 (211) is elec-
trically connected to a single phase clock buffer 213A
and to a differential, two-phase clock buffer 213B, so that
any clock signal delivered to the pad 211 is electrically
communicated to both. A differential, two-phase clock
can be considered to be a two-phase clock in which the
clock phases are 180° out of phase. Other types of two-
phase clocks can be utilized as well, including two-phase
clocks having different amounts of phase offset. Clock
pad 2 (212) is electrically connected to the two-phase
clock buffer 213B, so that any clock signal delivered to
the pad 212 is electrically communicated only to the two-
phase clock buffer 213B.
[0032] The single phase clock buffer 213A is config-
ured to produce clock CLK1 while the two-phase clock
buffer 213B is configured to produce clock CLK2, both
of which are provided to a selector 220. The output of
the selector 220 is the internal clock 216 which is applied
to the internal circuitry.
[0033] The single phase clock buffer 213A and the two-
phase clock buffer 213B include circuitry to produce
clocks in a common format used by the internal circuitry.
In some embodiments, the common format is a single
phase clock which can be provided on a single signal line
206. In other embodiments, the common format can be
a differential, or two-phase clock, or other multiphase
clock configurations. The frequency of the clocks CLK1
and CLK2 can be equal to or different from clock signals
provided on the terminals, depending on the circuitry in-
cluded in the clock buffers 213A, 213B. For example, one
or more of the sub-circuits may include clock multiplier
circuits to increase the clock rate, or clock divider circuits
to decrease the clock rate.
[0034] A configuration store 225 stores a clock inter-
face selection CIS parameter CIS[0:1] including two bits
in this example. The two bits can be utilized to indicate
selection of CLK1 and CLK2.
[0035] Figure 3 illustrates a configuration in which the
configurable clock circuit receives a single ended clock
from an external source 230 on the clock pad 1 (211).
The configuration store is set to select the sub-circuit
(including components heuristically indicated by the el-
lipse 250) which produces CLK1. As indicated by the "X",
it does not matter what is connected externally to clock
pad 2 (212). The sub-circuit having a clock input coupled
to clock pad 2 (212) is not selected in this configuration.
[0036] Figure 4 is a copy of Figure 3 modified to illus-
trate a configuration in which the configurable clock cir-
cuit receives a two-phase, differential clock from an ex-
ternal differential clock source 231, utilizing both clock
pad 1 (211) and clock pad 2 (212). In this example, the
configuration parameter is set to select the sub-circuit
(including components heuristically indicated by the el-
lipse 251) which produces CLK2.
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[0037] In the embodiment illustrated in Figures 3 and
4, the configuration parameters are utilized to control se-
lector 220. The selector 220 can consist of simple switch-
es, or more complex clock multiplexing circuitry as suits
a particular implementation.
[0038] Figure 5 illustrates an alternative embodiment
which, like Figures 3 and 4, includes a configurable clock
circuit having two terminals: clock pad 1 (211) and clock
pad 2 (212). Clock pad 1 (211) is electrically connected
to a single phase clock buffer 233A and to a two-phase
clock buffer 233B, so that any clock signal delivered to
the pad 211 is electrically communicated to both. Clock
pad 2 (212) is electrically connected to the two-phase
clock buffer 233B, so that any clock signal delivered to
the pad 212 is electrically communicated only to the two-
phase clock buffer 233B.
[0039] The single phase clock buffer 233A is config-
ured to produce clock CLK1 while the two-phase clock
buffer 233B is configured to produce clock CLK2. CLK1
and CLK2 are provided on a wired-OR signal line 240 to
provide the internal clock INT CLK on line 206.
[0040] The configuration store 225 in this example is
utilized to enable or disable a selected one of the sub-
circuits. Thus, the outputs of the configuration store in-
clude an enable signal E1 electrically connected to the
single phase clock buffer 233A, and an enable signal E2
electrically connected to the two-phase clock buffer
233B. Thus a selection circuit in this embodiment in-
cludes circuits to enable and disable the clock buffers,
and the signal routing 240 of the clocks CLK1 and CLK2.
[0041] In other embodiments, a combination of multi-
plexers or switches on the outputs, like in Figures 3 and
4, which enable and disable circuitry, can be utilized as
the selection circuit for the configurable clock circuit. In
yet other embodiments, the selection circuitry can include
switches controlled by parameters in the configuration
store, that open and close on the signal paths between
the terminals (e.g. clock pad 1 (211) and clock pad 2
(212)) and the clock buffers 233A and 233B.
[0042] A method of operating a device, such as an in-
tegrated circuit, having input terminals and internal cir-
cuitry is provided. The method includes reading a con-
figuration parameter on the device, from for example a
one time programmable store on the device. The config-
uration parameter identifies one of a number of sets of
the plurality of input terminals, where the identifiable sets
are pre-configured to match the available combinations
in the device. Using the configuration parameter, an in-
ternal clock signal is produced using the identified set of
the plurality of input terminals. The method includes pro-
viding the internal clock signal to the clocked internal cir-
cuit.
[0043] The step of producing the internal clock can in-
clude using one of a first sub-circuit, which can includes
a single phase clock buffer configured to produce a first
clock signal using a single one of the plurality of input
terminals, and a second sub-circuit which can include a
differential clock buffer configured to produce a second

clock signal using two of the plurality of input terminals.
One of the first and second clock signals can be selected.
[0044] In some examples, the method can provide that
the number of sets identifiable by the configuration pa-
rameters includes a set identifying a plurality of the input
terminals and including producing the internal clock by
converting a multi-phase clock on the identified plurality
of input terminals into a single phase clock.
[0045] While the present invention is disclosed by ref-
erence to the preferred embodiments and examples de-
tailed above, it is to be understood that these examples
are intended in an illustrative rather than in a limiting
sense. It is contemplated that modifications and combi-
nations will readily occur to those skilled in the art, which
modifications and combinations will be within the spirit
of the invention and the scope of the following claims.
What is claimed is:
The following description pages 11 to 13 contain pre-
ferred embodiments.

1. A device comprising:

an integrated circuit (175) having input termi-
nals;
internal circuitry (140, 160, 163);
a clock circuit (123) on the integrated circuit
(175) to provide an internal clock signal to the
internal circuitry (140, 160, 163), the clock circuit
(123) having clock inputs electrically connected
to a plurality of the input terminals;
the clock circuit (123) configurable to produce
the internal clock signal using different sets of
the plurality of input terminals in response to a
configuration parameter; and
a clock configuration store (149) which provides
the configuration parameter.

2. The device of claim 1, wherein the clock circuit
includes a first sub-circuit configured to produce a
first clock signal using a single one of the plurality of
input terminals, a second sub-circuit configured to
produce a second clock signal using two of the plu-
rality of input terminals, and a selection circuit re-
sponsive to the configuration parameter to select one
of the first and second sub-circuits.

3. The device of claim 2, wherein the first sub-circuit
comprises a single phase clock buffer, and the sec-
ond sub-circuit comprises a multi-phase clock buffer.

4. The device of any one of claims 1 to 3, wherein
at least one of sub-circuits clock circuit converts a
multi-phase clock on a set of the plurality of input
terminals into a single phase clock.

5. The device of any one of claims 1 to 4, wherein
the device further comprises:
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a memory array; and
a selection circuit on the integrated circuit;
wherein the clock circuit includes a plurality of
sub-circuits, where sub-circuits in the plurality
are configured to produce respective clock sig-
nals using different sets of the plurality of input
terminals;
wherein the selection circuit on the integrated
circuit, responsive to a configuration parameter,
to select one of the plurality of sub-circuits to
provide its respective clock signal as the internal
clock signal; and
wherein the clock configuration store provides
the configuration parameter to the selection cir-
cuit.

6. The device of claim 5, wherein a first sub-circuit
of the plurality of sub-circuits produces its respective
clock signal using a single one of the plurality of input
terminals, and a second sub-circuit of the plurality of
sub-circuits produces its respective clock signal us-
ing two of the plurality of input terminals.

7. The device of claim 5 or 6, wherein the first sub-
circuit comprises a single phase clock buffer (213A)
to convert a single phase clock on one of the plurality
of input terminals to its respective clock signal, and
the second sub-circuit comprises a two-phase clock
buffer (213B) to convert a two-phase clock on two
of the plurality of input terminals to its respective
clock signal.

8. The device of any one of claims 5 to 7, wherein
at least one of the sub-circuits in the plurality of sub-
circuits converts a multi-phase clock on its set of the
plurality of input terminals into a single phase clock.

9. A method of operating a device having input ter-
minals and an internal circuitry (140, 160, 163);
wherein the method comprises:

reading a configuration parameter on the de-
vice, the configuration parameter identifying one
of a number of sets of the plurality of input ter-
minals;
producing an internal clock signal using the iden-
tified set of the plurality of input terminals in re-
sponse to a configuration parameter; and
providing the internal clock signal to the internal
circuitry.

10. The method of claim 9, wherein said producing
the internal clock includes using one of a first sub-
circuit configured to produce a first clock signal using
a single one of the plurality of input terminals, and a
second sub-circuit configured to produce a second
clock signal using two of the plurality of input termi-
nals.

11. The method of claim 10, wherein the first sub-
circuit comprises a single phase clock buffer (213A),
and the second sub-circuit comprises a multi-phase
clock buffer (213B).

12. The method of any one of claims 9 to 11, wherein
the internal circuitry is on an integrated circuit (175)
that also includes circuitry which performs said pro-
ducing.

13. The method of any one of claims 9 to 12, wherein
the number of sets identifiable by the configuration
parameters includes a set identifying a plurality of
the input terminals and including producing the in-
ternal clock by converting a multi-phase clock on the
identified plurality of input terminals into a single
phase clock.

Claims

1. A device comprising:

an integrated circuit (175) having input termi-
nals;
internal circuitry (140, 160, 163);
a clock circuit (123) on the integrated circuit
(175), the clock circuit (123) being configured to
provide an internal clock signal (INT CLK) to the
internal circuitry (140, 160, 163), the clock circuit
(123) having clock inputs electrically connected
to a plurality of the input terminals, and the clock
circuit (123) being configurable to produce the
internal clock signal using different sets of the
plurality of input terminals in response to a con-
figuration parameter; and
a clock configuration store (149, 225) configured
to provide the configuration parameter,
wherein the clock circuit (123) includes

- a first sub-circuit (213A, 233A) configured
to produce a first clock signal (CLK1) using
a single one of the plurality of input termi-
nals,
- a second sub-circuit (213B, 233B) config-
ured to produce a second clock signal
(CLK2) using two of the plurality of input ter-
minals, and
- a selection circuit (240), responsive to the
configuration parameter, configured to se-
lect one of the first and second sub-circuits,
wherein the first sub-circuit and the second
sub-circuit include circuitry to produce the
first clock signal and second clock signal in
a common format used by the internal cir-
cuitry.

2. The device of claim 1, wherein the first sub-circuit
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comprises a single phase clock buffer, and the sec-
ond sub-circuit comprises a two-phase clock buffer,
wherein the single phase clock buffer and the two-
phase clock buffer include the circuitry to produce
the first clock signal and the second clock signal in
the common format used by the internal circuitry.

3. The device of claim 1 or 2, wherein the common for-
mat is a single phase clock provided on a single sig-
nal line (206) being provided to the internal circuit.

4. The device of claim 1 or 2, wherein the common for-
mat is one of a differential format, a two-phase clock
format and a multiphase clock format.

5. The device of any one of claims 1 to 4, wherein a
frequency of the first clock signal and a frequency of
the second clock signal is one of equal to and differ-
ent from the clock inputs provided on the input ter-
minals.

6. The device of claim 1 or 2, wherein at least one of
the sub-circuits is configured to convert a multi-
phase clock on a set of the plurality of input terminals
into a single phase clock.

7. The device of any one of claims 1 to 6, wherein the
device further comprises:

a memory array (160).

8. The device of claim 7, wherein
the first sub-circuit comprises a single phase clock
buffer (213A) configured to convert a single phase
clock on one of the plurality of input terminals to its
respective clock signal, and
the second sub-circuit comprises a two-phase clock
buffer (213B) configured to convert a two-phase
clock on two of the plurality of input terminals to its
respective clock signal.

9. The device of claim 7 or 8, wherein at least one of
the sub-circuits in the plurality of sub-circuits con-
verts a multi-phase clock on its set of the plurality of
input terminals into a single phase clock.

10. A method of operating a device having input termi-
nals and an internal circuitry (140, 160, 163); wherein
the method comprises:

reading a configuration parameter on the de-
vice, the configuration parameter identifying one
of a number of sets of the plurality of input ter-
minals;
producing an internal clock signal (INT CLK) us-
ing the identified set of the plurality of input ter-
minals in response to a configuration parameter;
and

providing the internal clock signal to the internal
circuitry,
wherein said producing the internal clock in-
cludes:

- using a first sub-circuit (213A, 233A) con-
figured to produce a first clock signal (CLK1)
using a single one of the plurality of input
terminals, and
- using a second sub-circuit (213B, 233B)
configured to produce a second clock signal
(CLK2) using two of the plurality of input ter-
minals, wherein the first sub-circuit and the
second sub-circuit include circuitry to pro-
duce the first clock signal and second clock
signal in a common format used by the in-
ternal circuitry.

11. The method of claim 10, wherein the first sub-circuit
comprises a single phase clock buffer (213A), and
the second sub-circuit comprises a two-phase clock
buffer (213B), wherein the single phase clock buffer
and the two-phase clock buffer include the circuitry
to produce the first clock signal and the second clock
signal in the common format used by the internal
circuitry.

12. The method of claim 10 or 11, wherein:

- the common format is a single phase clock pro-
vided on a single signal line (206) being provided
to the internal circuit; or
- the common format is one of a differential for-
mat, a two-phase clock format and a multiphase
clock format.

13. The method of any one of claims 10 to 12, wherein
a frequency of the first clock signal and a frequency
of the second clock signal is one of equal to and
different from the clock inputs provided on the input
terminals.

14. The method of claim 10 or 11, wherein the internal
circuitry is on an integrated circuit (175) that also
includes circuitry which performs said producing.

15. The method of any one of claims 10 to 14, wherein
the number of sets identifiable by the configuration
parameters includes a set identifying a plurality of
the input terminals and including producing the in-
ternal clock by converting a multi-phase clock on the
identified plurality of input terminals into a single
phase clock.
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