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(54) Address translation in I2C data communications system

(57) A novel readdressing circuit is provided for sup-
porting data communications over a data line and a clock
line between at least one master device and multiple
slave devices. For example, the master device and the
multiple slave devices may be configured to communi-
cate over an I2C bus including the data line and the clock
line. The readdressing circuit has a data input node for
receiving a data signal transferred over the data line and
including an address word produced by the master de-
vice, and a data output node coupled to the multiple slave
devices. The readdressing circuit also includes an ad-
dress generator and an address transmit detections cir-

cuit. The address generator is configured for storing a
multi-bit fixed offset value. The address generator is re-
sponsive to the address word at the data input node for
generating multiple unique addresses for the multiple
slave devices. The address transmit detection circuit is
configured for enabling the address generator to gener-
ate the multiple unique addresses at the data output node
when the address word is detected at the data input node,
and for preventing an output signal of the address gen-
erator from being supplied to the data output node when
no address word is detected at the data input node.
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Description

Technical Field

[0001] This disclosure relates to a system for data
transfer over I2C bus, and more particularly, to an ad-
dress translation device in an I2C data communications
system.

Background Art

[0002] The Inter-Integrated Circuit (I2C) specification
defines transactions between masters and slaves over
an I2C bus that uses only two bidirectional open-drain
lines, Serial Data Line (SDA) and Serial Clock Line (SCL),
pulled up with resistors. FIG. 1 is a timing diagram illus-
trating a protocol for data communications between a
master and a slave over the SDA and SCL lines. The
data transfer is initiated with a start bit S when SDA is
pulled low while SCL stays high. Then, seven address
bits are transferred followed by a read/write bit R/W/ in-
dicating whether the data bytes in the transaction are
being read or written. Acknowledgement bits ACK are
transferred to acknowledge receipt of preceding informa-
tion. When the data transfer is complete, a stop bit P is
sent by releasing the SDA line to allow it to be pulled up
while SCL is maintained high.
[0003] FIG. 2 illustrates a simplified format of a serial
data transaction between a master and a slave. The serial
data transaction is initiated by the start bit S transferred
from the master. The start bit field S is followed by the 7-
bit slave address field identifying the slave addressed by
the master. The read/write bit field R/W/ indicates wheth-
er the master writes or reads the DATA bytes. The "0"
bit indicates that the master writes the data to the slave.
The slave responds with the acknowledgement bit A. By
pulling the SDA low, the slave acknowledges receipt of
the information from the slave. When the SDA is high,
the receipt is not acknowledged. The data transfer ends
with the stop bit P transferred from the master to the slave.
[0004] The I2C specification allocates a 7-bit word to
the address field of a standard I2C transaction allowing
up to 128 slave devices on a single I2C bus. However,
most slave devices can be configured to only a limited
number of different addresses, for example, to one of
eight different I2C addresses. This restricts the number
of identical slave devices on an I2C bus. For example, if
each slave device can be configured to one of eight dif-
ferent I2C addresses, only eight slave devices of the
same type could appear on one I2C bus.
[0005] Another difficulty commonly faced by system
designers is that identical add-in cards may connect to
a shared backplane. It would be desirable to use a single
I2C bus to communicate with all of the add-in cards, but
this is not possible because the cards respond to identical
I2C addresses.
[0006] In these situations, the system designer usually
splits one I2C bus into multiple buses using an I2C mul-

tiplexer. This requires additional I2C transactions with
the multiplexer connecting the appropriate bus when
communicating with a specific slave or add-in card. This
consumes valuable bandwidth and adds complexity to
the firmware implementation.
[0007] Therefore, there is a need in an address trans-
lation device that would translate a slave address indi-
cated by a master to other addresses selected so as to
allow up to 128 slave devices to connect to a single bus
even when the slaves are configured to respond to only
a limited number of addresses.

Summary of the Disclosure

[0008] In accordance with one aspect of the present
disclosure, a readdressing circuit is suggested for pro-
viding data communications over a data line and a clock
line between at least one master device and multiple
slave devices. For example, the master device and the
multiple slave devices may be configured to communi-
cate over an I2C bus including the data line and the clock
line.
[0009] The readdressing circuit has a data input node
for receiving a data signal transferred over the data line
and including an address word produced by the master
device, and a data output node coupled to the multiple
slave devices. The readdressing circuit includes an ad-
dress generator and an address transmit detection cir-
cuit.
[0010] The address generator is configured for storing
a multi-bit fixed offset value. The address generator is
responsive to the address word at the data input node
for generating multiple unique addresses for the multiple
slave devices.
[0011] The address transmit detection circuit is config-
ured for enabling the address generator to generate the
multiple unique addresses at the data output node when
the address word is detected at the data input node, and
for preventing an output signal of the address generator
from being supplied to the data output node when no
address word is detected at the data input node.
[0012] The address transmit detection circuit may be
configured for providing a bypass line for transferring the
data signal from the data input node to the data output
node bypassing the address generator, when no address
word is detected at the data input node.
[0013] The address transmit detection circuit may con-
trol a data line switch for connecting the data input node
to the data output node when no address word is detected
at the data input node.
[0014] The address generator may include a shift reg-
ister for storing the multi-bit fixed offset value. The shift
register is configured for shifting the offset value in re-
sponse to a clock signal transmitted over the clock line.
[0015] The address generator may further include a
logic circuit responsive to an output signal of the shift
register and the address word transferred over the data
line, to produce an address signal representing the offset
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value and the address word.
[0016] For example, the logic circuit may include an
XOR circuit having one input responsive to the output
signal of the shift register and another input responsive
to the address word.
[0017] The address transmit detection circuit may be
configured for preventing the address signal from being
supplied to the data output node when no address word
is detected at the data input node.
[0018] The address transmit detection circuit may re-
set the shift register to an initial state in which the shift
register contains the offset value, when the address
transmit detection circuit detects that transfer of the ad-
dress word over the data line is completed.
[0019] An offset input circuitry may be arranged for
loading the offset value into the shift register. The offset
input circuitry may include an analog-to-digital converter
for producing a digital offset value based on an analog
offset value.
[0020] In accordance with another aspect of the dis-
closure, a system for providing data communications
over data and clock lines comprises at least one master
device, a plurality of slave devices arranged in multiple
groups, and multiple readdressing circuits respectively
corresponding to the multiple groups of the slave devices.
Each readdressing circuit is configured for producing
multiple unique addresses identifying multiple slave de-
vices in a corresponding group.
[0021] The readdressing circuit has a data input node
for receiving a data signal transferred over the data line
and including an address word produced by the master,
and a data output node coupled to the multiple slave de-
vices in the group. An address generator is configured
storing a multi-bit fixed offset value. The address gener-
ator is responsive to the address word at the data input
node for generating multiple unique addresses corre-
sponding to the multiple slave devices in the group. An
address transmit detection circuit is configured for ena-
bling generation of the multiple unique addresses at the
data output node when the address word is detected at
the input node, and for preventing an output signal of the
address generator from being supplied to the data output
node when no address word is detected at the data input
node.
[0022] In accordance with a method of the present dis-
closure, the following steps are carried out to provide
data communications over a data line and a clock line
between at least one master device and multiple slave
devices:

- storing a multi-bit address offset value,
- detecting when an address word is being transmitted

from the master device,
- shifting the offset value in response to a clock signal

in the clock line to produce a shifted value,
- performing a logic operation with the address word

and the shifted value to produce a translated address
word, and

- providing the translated address word to the slave
devices instead of the address word transmitted from
the master device.

[0023] The translated address word may be prevented
from being supplied to the slave devices when no address
word is transmitted from the master device.
[0024] For example, an XOR operation may be per-
formed with the address word and the shifted value to
produce the translated address word.
[0025] Additional advantages and aspects of the dis-
closure will become readily apparent to those skilled in
the art from the following detailed description, wherein
embodiments of the present disclosure are shown and
described, simply by way of illustration of the best mode
contemplated for practicing the present disclosure. As
will be described, the disclosure is capable of other and
different embodiments, and its several details are sus-
ceptible of modification in various obvious respects, all
without departing from the spirit of the disclosure. Ac-
cordingly, the drawings and description are to be regard-
ed as illustrative in nature, and not as limitative.

Brief Description of the Drawings

[0026] The following detailed description of the embod-
iments of the present disclosure can best be understood
when read in conjunction with the following drawings, in
which the features are not necessarily drawn to scale but
rather are drawn as to best illustrate the pertinent fea-
tures, wherein:

FIG. 1 illustrates an I2C data transaction over data
and clock lines.
FIG. 2 illustrates a format of an I2C data transaction.
FIG. 3 shows an exemplary embodiment of an I2C
system for providing data communications in accord-
ance with the present disclosure.
FIGS. 4 illustrates an exemplary I2C arrangement in
accordance with the present disclosure.
FIG. 5 shows an exemplary connection between a
master device and a slave device in accordance with
the present disclosure.
FIG. 6 illustrates an exemplary embodiment of a re-
addressing circuit in accordance with the present dis-
closure.
FIG. 7 shows an example of producing slave ad-
dresses by multiple readdressing circuits.
FIG. 8 shows an exemplary implementation of the
readdressing circuit in accordance with the present
disclosure.

Detailed Disclosure of the Embodiments

[0027] The present disclosure will be made using spe-
cific examples in the I2C environment. It will become ap-
parent, however, that the concept of the disclosure is
applicable to any address translation device in any sys-
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tem for providing communications between masters and
slaves.
[0028] FIG. 3 illustrates an exemplary data communi-
cations system 10 for providing data communications be-
tween at least one or more master devices 12 and mul-
tiple slave devices 14 over a communication bus 16. For
example, the master devices 12 and slave devices 14
may communicate over a I2C bus 16 using the data com-
munication protocol defined in the I2C specification. The
system 10 may include readdressing circuits 18, each of
which is configured for supporting a group of the slave
devices 14. In particular, each readdressing circuit 18 is
configured to respond to a slave address produced by
any one of the master devices 12 by producing multiple
unique addresses identifying multiple slave devices 14
in the corresponding group.
[0029] As discussed above, up to 128 slave devices
14 may be connected to a single I2C bus 16. To commu-
nicate with the master devices 12, each of the slave de-
vices 14 must have a unique address. However, this may
not always be possible because some of the slave de-
vices 14 may only be configurable to a few addresses.
The readdressing circuits 18 enable multiple slave de-
vices 14 configured to the same addresses to communi-
cate with the same master device 12 or with the same
group of the master devices 12. Due to the address trans-
lation performed by the readdressing circuit 18, the slave
devices 14 with the same address appear on the bus 16
as devices having unique addresses.
[0030] FIG. 4 illustrates an exemplary connection of
the readdressing circuit 18 to an I2C bus including an
SDA data line and an SCL clock line. The readdressing
circuit 18 has a data input node SDAIN and a clock input
node SCLIN respectively connected to the SDA and SCL
lines for providing data communications with one or more
master devices 12. Also, the readdressing circuit 18 has
a data output node SDAOUT and a clock output node
SCLOUT respectively connected to the SDA and SCL
line for providing data communications with one or more
slave devices 14. Pull-up resistors Rp are connected to
the SDA and SCL lines to provide data communications
over the standard open-drain configuration of the I2C
bus. The pull-up resistors Rp are coupled to a source of
power supply voltage Vcc.
[0031] As shown in FIG. 4, some of the slave devices
14 are connected to communicate with the master de-
vices 12 via the readdressing circuit 18. However, some
of the slave devices 14 in the system 10 may be config-
ured for communicating with the master devices 12 di-
rectly, without the address translation performed by the
readdressing circuit 18.
[0032] FIG. 5 illustrates an exemplary I2C arrange-
ment for providing data communications between the
slave device 14 and the master device 12 via the read-
dressing circuit 18. The data and clock inputs SDAIN and
SCLIN of the readdressing circuit 18 are connected via
the SDA and SCL lines of the I2C bus to the respective
data and clock nodes SDA and SCL of the master device

12. The data and clock outputs SDAOUT and SCLOUT
of the readdressing circuit 18 are connected via the SDA
and SCL lines of the I2C bus to the respective data and
clock nodes SDA and SCL of the slave device 14.
[0033] Also, as discussed in more detail later, the re-
addressing circuit 18 has address offset input nodes
ADR0 and ADR1 configured for providing input of a
unique address offset value to each readdressing circuit
18. Respective voltage dividers composed of resistors
R1, R2 and R3, R4 are arranged for entering desired
address offset values via the address offset input nodes
ADR0 and ADR1.
[0034] FIG. 6 illustrates an exemplary arrangement of
the readdressing circuit 18 in accordance with the
present disclosure. The readdressing circuit 18 includes
an address fixed-offset generator 22 that stores a multi-
bit fixed offset value which is unique for a particular re-
addressing circuit 18. The address fixed-offset generator
22 is responsive to the address word at the data input
node SDAIN for generating multiple unique addresses
corresponding to the multiple slave devices 14 in the
group corresponding to the particular readdressing cir-
cuit 18.
[0035] For example, as disclosed in more detail below,
the address offset generator 22 may include a shift reg-
ister controlled by a clock signal from the clock input node
SCLIN for shifting the fixed offset value. The address
fixed-offset generator 22 may perform a pre-set logic op-
eration with the output of the shift register and the address
word at the SDAIN input so as to produce an address
signal representing the offset value and the address
word. In particular, the address fixed-offset generator 22
may include an XOR logic circuit for performing an XOR
operation with the output of the shift register and the ad-
dress word at the SDAIN input so as to produce a unique
address for one of the slave devices 14 in a group sup-
ported by the particular readdressing circuit 18.
[0036] The data output of the readdressing circuit 18
is controlled by an address transmit detection circuit 24
that enables generation of the multiple unique addresses
at the data output node SDAOUT when the address word
from the master device 12 is detected at the data input
node SDAIN. The address transmit detection circuit 24
prevents an output signal of the address offset generator
22 from being supplied to the data output node SDAOUT
when no address word is detected at the data input node
SDAIN.
[0037] For example, the readdressing circuit 18 may
include a switch S1 arranged between the SDAIN data
input node and the SDAOUT data output node. When
the address bits are being transmitted from the master
device 12, the address transmit detection circuit 24 may
open the switch S1 to prevent a signal provided at the
SDAIN data input node from being directly supplied to
the SDAOUT data output node. At the same time, the
address transmit detection circuit 24 enables an output
pull-down transistor N1 to provide the output signal of
the address fixed-offset generator 22 to the SDAOUT
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data output node. In particular, the address transmit de-
tection circuit 24 may open the switch S 1 in response to
the start bit of an I2C transaction.
[0038] After the 7-bit address is sent or if a stop bit
aborts the I2C transmission, the address transmit detec-
tion circuit 24 may close the switch S1 to create a bypass
line enabling a data signal at the SDAIN node to pass
directly to the SDAOUT node, bypassing the address
fixed-offset generator 22. At the same time, the address
transmit detection circuit 24 prevents the output signal
of the address fixed-offset generator 22 from being pro-
vided to the output pull-down transistor N1.
[0039] For example, the readdressing circuit 18 may
include an AND gate 26 having one input responsive to
the output signal of the address fixed-offset generator
22, and another input controlled by the address transmit
detection circuit 24. The output of the AND gate 26 is
configured to enable or disable the data output via the
pull-down transistor N1. The output of the address trans-
mit detection circuit 24 may control the switch S1 via an
inverting buffer 28.
[0040] FIG. 7 shows an example of the address trans-
lation performed by the readdressing circuit 18. In this
example, the slave devices 14 are arranged in 3 groups,
each of which includes the slave devices 14 having ad-
dresses from 10h to 17h. Each of the groups communi-
cates with the master devices 12 via a separate read-
dressing circuit 18. The readdressing circuit 18 for the
first group of the slave devices is loaded with the offset
value of 20h. The readdressing circuit 18 for the second
group has the offset value of 40h. The readdressing cir-
cuit 18 for the third group has the offset value of 60h.
[0041] When one of the master devices 12 initiates an
I2C transaction to write to the slave device having ad-
dress 37h, the first readdressing circuit 18 performs an
XOR operation to XOR the address 37h by its offset value
of 20h resulting in address 17h provided on the first group
of the slave devices 14. After the address is transmitted,
the I2C buses on both sides of the readdressing circuit
18 are connected. The second readdressing circuit 18
performs an XOR operation to XOR the address 37h by
its offset value of 40h resulting in address 77h provided
to the second group of the slave devices. After the ad-
dress is transmitted, the I2C buses on both sides of the
readdressing circuit 18 are connected. The third read-
dressing circuit 18 performs an XOR operation to XOR
the address 37h by its offset value of 60h resulting in
address 77h provided to the second group of the slave
devices. After the address is transmitted, the I2C buses
on both sides of the readdressing circuit 18 are connect-
ed. Only one slave device 14 in the system 10 has the
address provided by the readdressing circuits 18. In par-
ticular, the last slave device 14 in the first group has ad-
dress 17h provided by the first readdressing circuit 18.
This slave device 14 acknowledges the I2C transaction
with address 37h performed by the master device 12 and
responds to the master device’s transaction.
[0042] FIG. 8 illustrates an exemplary implementation

of the readdressing circuit 18. As discussed above in
connection with FIG. 6, the readdressing circuit 18 in-
cludes the address fixed-offset generator 22 and the ad-
dress transmit detection circuit 24. The address fixed-
offset generator 22 may be implemented using a 7-bit
shift register 32 and an XOR circuit 34. In addition to the
switch S1 between the SDAIN node and the SDAOUT
node discussed above, a switch S2 may be provided be-
tween the SCLIN node and the SCLOUT node. This
switch always remains closed. Its purpose is to balance
delays so that the clock line delay will match the delay
introduced by switch S1 in the data line. For example,
field effect transistors may be used as switches S1 and
S2.
[0043] An analog-to-digital converter (ADC) 36 may be
arranged between the address offset input nodes ADR0
and ADR1 and the 7-bit shift register 32 for converting
an analog offset value into a digital 7-bit fixed offset value
loaded into the 7-bit shift register 32. Hysteresis compa-
rators CP1 and CP2 are provided for detecting informa-
tion at the SDAIN and SCLIN input nodes. In particular,
inverting inputs of CP1 and CP2 may be supplied with a
threshold voltage VTH which, for example, may be equal
to 1.5V. Non-inverting inputs of the CP1 and CP2 may
be respectively coupled to the SDAIN and SCLIN nodes.
[0044] The output signals of the CP1 and CP2 are pro-
vided to the address transmit detection circuit 24 to en-
able this circuit to detect the start bit, the end of the ad-
dress bits and the stop bit in an I2C transaction. The
output signal of the CP2 is also provided to a clock input
of the shift register 32 that shifts the offset value stored
in the shift register 32 in response to clock signals at the
SCLIN input.
[0045] Initially, the switch S1 may be closed to allow
direct data transfer over the SDA line between the slave
devices 14 and the master devices 12. When the address
transmit detection circuit 24 detects the start bit S in an
I2C transaction from any master device 12, the address
transmit detection device 24 provides an output signal to
open the switch S 1 so as to prevent address bits from
being transferred directly to the slave devices 14. The
output signal of the address transmit detection device 24
is also supplied to the AND gate 26 to enable address
output from the pull-down transistor N1.
[0046] In response to each clock signal corresponding
to each address bit in the I2C transaction, the shift reg-
ister 32 shifts the offset value to generate an output value
supplied to one input of the XOR circuit 34. The other
input of the XOR circuit 34 is connected to the output of
the CP1 to provide the XOR circuit 34 with the address
word detected on the SDAIN input node. The output value
of the XOR circuit 34 is supplied via the AND gate 26 and
the enabled pull-down transistor N1 to the SDAOUT data
output node, and is provided as the respective address
bits to the slave devices 14 connected to the readdress-
ing circuit 18.
[0047] When the address transmit detection circuit 24
detects that all seven address bits have been transmitted
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or detects a stop bit P issued by the master device 12 to
abort the I2C transaction, the address transmit detection
circuit 24 produces an output signal to close the switch
S1 and to disable the address output via the AND gate
26. This output signal also may be supplied to the shift
register 32 to reset the shift register 32 resets the shift
register to an initial state in which the shift register 32
contains the fixed offset value. Hence, when address bits
are not being transmitted from a master device 12, the
master devices 12 and slave devices 14 are enabled to
communicate directly over the data and clock lines by-
passing the address fixed-offset generator 22.
[0048] The foregoing description illustrates and de-
scribes aspects of the present invention. Additionally, the
disclosure shows and describes only preferred embodi-
ments, but as aforementioned, it is to be understood that
the invention is capable of use in various other combina-
tions, modifications, and environments and is capable of
changes or modifications within the scope of the inventive
concept as expressed herein, commensurate with the
above teachings, and/or the skill or knowledge of the rel-
evant art.
[0049] The embodiments described hereinabove are
further intended to explain best modes known of practic-
ing the invention and to enable others skilled in the art
to utilize the invention in such, or other, embodiments
and with the various modifications required by the par-
ticular applications or uses of the invention. Accordingly,
the description is not intended to limit the invention to the
form disclosed herein.

Claims

1. A readdressing circuit for providing data communi-
cations over a data line and a clock line between at
least one master device and multiple slave devices,
comprising:

a data input node for receiving a data signal
transferred over the data line and including an
address word produced by the master device,
a data output node coupled to the multiple slave
devices,
an address generator for storing a multi-bit fixed
offset value, the address generator being re-
sponsive to the address word at the data input
node for generating multiple unique addresses
for the multiple slave devices, and
an address transmit detection circuit for allowing
the multiple unique addresses to be provided at
the data output node when the address word is
detected at the data input node, and for prevent-
ing an output signal of the address generator
from being supplied to the data output node
when no address word is detected at the data
input node.

2. The circuit of claim 1, wherein the address transmit
detection circuit is configured for providing a bypass
line for transferring the data signal from the data input
node to the data output node bypassing the address
generator, when no address word is detected at the
data input node.

3. The circuit of claim 1 or 2, further comprising a data
line switch controlled by the address transmit detec-
tion circuit for connecting the data input node to the
data output node when no address word is detected
at the data input node.

4. The circuit of any of the preceding claims, wherein
the address generator includes a shift register for
storing the multi-bit fixed offset value, the shift reg-
ister being configured for shifting the offset value in
response to a clock signal transmitted over the clock
line.

5. The circuit of claim 4, wherein the address generator
further includes a logic circuit responsive to an output
signal of the shift register and the address word
transferred over the data line, to produce an address
signal representing the offset value and the address
word.

6. The circuit of claim 5, wherein the logic circuit in-
cludes an XOR circuit having one input responsive
to the output signal of the shift register and another
input responsive to the address word.

7. The circuit of any of the preceding claims, wherein
the address transmit detection circuit is configured
for preventing the address signal from being supplied
to the data output node when no address word is
detected at the data input node.

8. The circuit of any of claims 4-7, wherein the address
transmit detection circuit resets the shift register to
an initial state in which the shift register contains the
offset value, when the address transmit detection
circuit detects that transfer of the address word over
the data line is completed.

9. The circuit of any of claims 4-8, further comprising
offset input circuitry for loading the offset value into
the shift register.

10. The circuit of claim 9, wherein the offset input circuitry
includes an analog-to-digital converter for producing
a digital offset value based on an analog offset value.

11. The circuit of any of the preceding claims, wherein
the master device and the multiple slave devices are
configured to communicate over an I2C bus includ-
ing the data line and the clock line.
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12. A system for providing data communications over a
data line and a clock line, comprising:

at least one master device,
a plurality of slave devices arranged in multiple
groups,
multiple readdressing circuits respectively cor-
responding to the multiple groups of the slave
devices, each readdressing circuit is configured
for producing multiple unique addresses identi-
fying multiple slave devices in a corresponding
group,
the readdressing circuit including:

a data input node for receiving a data signal
transferred over the data line and including
an address word produced by the master,
a data output node coupled to the multiple
slave devices in the group,
an address generator for storing a multi-bit
fixed offset value, the address generator be-
ing responsive to the address word at the
data input node for generating multiple
unique addresses corresponding to the
multiple slave devices in the group, and
an address transmit detection circuit for en-
abling generation of the multiple unique ad-
dresses at the data output node when the
address word is detected at the input node,
and for preventing an output signal of the
address generator from being supplied to
the data output node when no address word
is detected at the data input node.

13. A method of providing data communications over a
data line and a clock line between at least one master
device and multiple slave devices arranged in a
group, the method comprising the steps of:

storing a multi-bit address offset value,
detecting when an address word is being trans-
mitted from the master device,
shifting the offset value in response to a clock
signal in the clock line to produce a shifted value,
performing a logic operation with the address
word and the shifted value to produce a trans-
lated address word, and
providing the translated address word to the
slave devices instead of the address word trans-
mitted from the master device.

14. The method of claim 13, wherein the translated ad-
dress word is prevented from being supplied to the
slave devices when no address word is transmitted
from the master device.

15. The method of claim 13 or 14, wherein an XOR op-
eration is performed with the address word and the

shifted value to produce the translated address word.
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