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TRANSMITTER AND RECEIVER
FOR DATA LINK SYSTEM

N 43436 EPO 8

Background of the Invention

Many standards exist for both serial and parallel
data communications. Such standards control both the
software that determines how data will be interpreted and
the hardware of the communication ports themselves. A
problem exists, however, in that within the hardware
standards there is possible room for variation. Therefore,
it is necessary when connecting two communication ports to
ensure that the cabling connects the proper lines of each
communication port to one another. Service personnel will
usually have a number of cables with different connections
available for this purpose.

In some situations it is desirable to use optical
fiber rather than electrical wiring in data communications.
This is true because optical fiber connections are not
subject to the limitations on distance due to capacitance
as are electrical connections and can operate in
electrically noisy environments without undergoing the
severe data degradation that often occurs when electrical
wiring is used in such environments.

when optical fiber is used, typically the signals
on several lines carrying information are transmitted
sequentially over a single optical fiber. The receiver
will then assign each of the values sent to the appropriate
one of the lines on the communications port associated with
the receiver. As with the situation described above for
electrical connections, the transmitter and receiver must
both be properly configured so that the various signals
actually do get to the correct lines of the receiving
communication port. This may be accomplished by designing
separate transmitters and receivers for each possible
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configuration. Because within a typical protocol there may
be as many as 20 or more possible configurations, this
alternative requires the maintenance of a large stock of
transmitters and receivers and care in correcting matching
the proper transmitter and receiver in a particular
communication link.

Alternatively the transmitters and receivers may
be made programmable so that each one can assume each of
the various'possible configurations. It is then the
responsibility of the installer to ensure that the
transmitters and receivers are properly programmed for use
with the ports to which they are attached.

Summary of the_Invention

According to one aspect of the present invention
a transmitter is provided. The transmitter includes a
self-configuration register for storing information about
the configuration of the associated communication port, an
input register for storing data received from the
communication port, and a multiplexer for multiplexing the
configuration information into a configuration data packet
and transmitting the configuration data packet over an
optical fiber and for multiplexing information stored in
the input register into a message data packet and
transmitting the message data packet over the optical
fiber. The configuration data packet comprises a start
bit, a data identification bit and a plurality of data
bits,. where the data identification bit has a first digital
value. The message data packets comprise a start bit, a
data identification bit and a data bit, where the data
identification bit has a second digital value and the first
and second digital values are different.

In another aspect of the invention a receiver
includes a deﬁultiplexer for receiving data packets and
demultiplexing them, an other configuration register and an
output register. The demultiplexer sending information
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received to the output register and the output register
sending data from configuration data packets to the other
configuration register and data from message data packets
to the associated communication port.

Brief Description of the Drawings

Figure 1 is a block diagram of a transmitter
acccording to the invention; and

Figure 2 is a block diagram of a receiver
according to the invention.

Detailed Description of the Preferred Embodiment

The present invention is used in cdnjunction with

circuitry for detecting the configuration of a
communication port and properly configuring the transmitter
and receiver to work therewith. Such systems are described
in copending patent applications Serial No. 326,282, filed
March 21, 1989, and Serial No. 326,284, filed March 21,
1989. 1In those systems the transmitter and receiver.must
be able to communicate with each other to ensure that they
are properly configured to work together as well as to
transmit data between the associated communication ports.
The receiver must, therefore, be able to differentiate
between the signals sent for configuration purposes and the
signals that are to be transmitted on to the communication
port. |

' The present invention includes in each data
packet a data identification bit that indicates to the
receiver whether the dafé packet is indicative of
configuration information or contains transmitted data to
be relayed onto the communication port associated with the
receiver. If the information is configuration information
the receiver stores the information in a configuration
register and then compares the information in that
configuration register with its own configuration to
determine whether a valid connection can be obtained.
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The present invention will be described in terms
of separate transmitters and receivers. 1In a typical
implementation, each communication port would have
connected to it a transceiver having both a transmitter and
a receiver. '

The present invention will futher be described in
terms of a data communication system comprising a local

~ communication port and a distant communication port. Each

of the ports is capable of transmitting and receiving
information on a plurality of parallel information
channels. It will be understood, however, that the
communication ports need not be parallel ports in the
traditional sense of that term. For the purposes hereof,
communication ports capable of transmitting and receiving
parallel information will also include traditional serial
communication ports where two parallel channels are used to
transmit data, one for each direction of transmission or
where data is transmitted on one or more channels parallel
to control signals on other channels.

Figure 1 shows a transmitter according to the
invention. The transmitter of Figure 1 includes a
self-configuration register 10. Before any data is
transmitted, self-configuration register 10 will have
stored therein information describing the configuration of
the communication port. This information may have been
determined by automatic configuration circuitry or may have
been programmed by a user. The information in
self-configuration register 10 may be directly descriptive
of the configuration, such as by providing one bit for each
line in the communication port. 1In that situation, each
bit would have a value indicative of whether the particular
line with which it is associated is an input or an output.

Alternatively, a system of codes could be used.
This is useful when not all possible configurations of a
port are valid according to the standards for the type of
port. This reduces the number of bits that must be stored
and must be transmitted to the receiver. For example, in a
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preferred embodiment for use with RS232 communication ports
the signals on 9 of the 25 lines are transmitted over the
data channel. While the 9 lines could be configuréd as
inputs or outputs in 512 ways, only 22 of those are
possible if the RS232 standard is followed. Therefore,
only 5 bits need be stored and transmitted to indicate the
configuration rather than 9. '

In order to insure that the transmitter and
receiver are properly configured for communication with one
another, the contents of self-configuration register 10 are
transmitted to input register 12. Input register 12
retransmits those contents to multiplexer 14. Multiplexer
14 converts the parallel data received from input register
12 into serial data, converts it into an optical signal,
and transmits it over optical fiber 14. '

Specifically multiplexer 14 first transmits one
or more start bits. Preferably only one start bit is
transmitted. After the start bit, a data identification
bit is transmitted. This bit will have a preselected value:
indicative of the fact that the data packet contains
configuration information rather than data to be
transmitted to the communication port. For example, a
value of 1 for the data identification bit may be

- preselected to indicate that the packet contains

configuration information. The multiplexer then
sequentially transmits the configuration bits. The data

" packet thus transmitted can be called a configuration data
. packet.

If a valid configuration is determined to exist
the transmitter shifts into normal transmit mode. Data
from the communication port to which the transmitter is
attached enters input register 12 through bus 16. This
information is sent to multiplexer 14 which transmits a
start bit followed by a data identification bit. The data
identification bit will have the opposite value from the
one sent as a part of the data packet containing
configuration information. Thus if the configuration data
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packet used a data identification bit equal to 1, the data
packets containing data to be transmitted to the
communication port to which the receiver is attached will
have a value of zero. The multiplexer then transmits the
values of the bits received from input register 12. The
data packet thus transmitted contains a message to be
transmitted from one data port to another and so may be
called a message data packet.

The value received by input register 12 is also
transmitted to difference register 18 and stored therein.
Input register 12 then continues to send its contents to
difference register 18. Difference register 18 monitors
the values it receives from input register 12 until it
detects that a change has occurred. This may be done, for
example, by performing an EXCLUSIVE-OR operation on each
bit in difference register 18 and the corresponding bit of
input register 12. When difference register 18 detects a
change in the information stored in input register 12 it
signals multiplexer 14 of that fact and multiplexer 14
transmits a. data packet in the same manner as previously
described. The data packet always contains a bit
representative of the values of all of the lines of the
communication port to which the transistor is connected
that are active in the current configuration.

Figure 2 illustrates a receiver according to the
invention. 1In the receiver of Figure 2, demultiplexer 30
receives the signal from the transmitter of Figure 1.
Demultiplexer 30 then converts the optical signal to an
electrical signal and rearranges the serial data into
parallel data. Demultiplexer 30 then sends the parallel
data to output register 32.

Output register 32 checks the data identification
bit to determine whether the data packet is a configuration
data packet or a message data packet. If the data
identification bit indicates that the packet is a
configuration data packet the data is stored in other
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configuration register 34, If it is a message data packet
the daté is transmitted to the communication port to which
the receiver is connected over bus 36.

As noted above, the transmitter of Figure 1 only
sends information to the receiver of Figure 2 when that
information has changed. Those skilled in the art will
realize that during normal communications over 'an RS232
data channel, the control signals rarely change.
Furthermore it is quite common that several consecutive
data bits will be equal to one another. It would seem that
under those circumstances only the first data bit is
transmitted. While it is true that no transmission is sent
by the transmitter of Figure 1 they are effectively
transmitted. This is because the port to which the
receiver of Figure 2 is connected will have been set for a
particular bit rate. For example, if the port is set to
receive data at 9600 bits per second it will sample the
logic level of the data line an integral multiple of 9600
times each second. The value that is there will be
interpreted as the value of the current bit. For purposes
of the circuitry of the communication port, it is not
important whether any signal has actually been transmitted
from the transmitter of Figure 1 to the receiver of Figure
2. The advantage of only transmitting data from the
transmitter to the receiver when the value of one of the
bits changes is that it reduces the amount of power
consumed by the transmitter. This is particularly
important when the transmitter of Figure 1 is part of a
battety powered system.

A further imérovement relates to the fact that
some configurations may require fewer than the total
possible number of data bits to be transmitted. For
example, while the system may be capable of transmitting
the values of 9 lines of an RS232 port, a particular
configuration may require transmission of the values
present on only 4 of those lines. -Under these
circumstances transmitter 14 may be configured to send the
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values present on only those 4 lines. Under those
circumstances the receiver of Figure 2 would be configured
to expect to receive only the values on those 4 lines.

This properly can be used to advantage to increase the data
transmission rate. In the example given above the
potential data transmission rate would be more than
doubled. '

It is important to note that while the number of
data bits transmitted may run from 1 to the capacity of the
system, in the example given 9, the number of bits in a
data packet containing configuration information will be
fixed. Thus if the configuration information is stored in
a five bit format, all five bits must be sent in every data

packet used to transmit configuration.
|

____§_‘____________—_
This Sheet Has B

T



10

15

20

25

30

35

T D

CLAIMS:

1. A transmitter for use in an fiber optic data
communication system, said transmitter being adapted to be
connected to a communication port, said transmitter
comprising:

self configuration register means for storing

information about the configuration of said
communication port;

input register means for storing data received

from said communication port;

multiplexer means for multiplexing said

configuration information into a configuration data
packet and transmitting said configuration data packet
over an optical fiber, said configuration data packet .
comprising a start bit, a data identification bit and
a plurality of data bits, said data identification bit
of said configuration data packet having a first
digital value said multiplexer means further being for
multiplexing said data stored in said input register
means into message data packets, said message data
packets comprising a start bit, a data identification
bit and a data bit, said data identification bit of
said message data packets having a second digital
value, said first and second digital values being
different. |

2. The transmitter of Claim 1 further comprising
a difference register means for monitoring when data stored
in said input register means and causing said multiplexer
to transmit a message data packet only when said stored
data changes.
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3. A receiver for use in fiber optic data
communication system, said receiver being adapted to be
connected to a local communication port, said receiver
comprising:
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demultiplexer means for receiving data packets
from a distant communication port and converting
serial information contained therein to parallel form,
said data packets comprising a start bit, a data
identification bit and a data bit;- _

other configuration register means for storing
information about the configuration of said distant
communication port;

output register means for receiving and storing
data from said demultiplexer and sending said data to
said other configuration register if said data
identification bit has a first digital value and
sending said data to said local communication port if
said data identification bit has a second digital
value, said first and second digital values being
different.
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