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P'N 43435 EPO lA 

APPABATUS FOR DETECTING THE 
CONFIGURATION OF A COMMUNICATION PORT 

The present invention relates to data 
communications and more particular!~ to a system for 
configuring a data communications channel to permit such 
communications between two devices. 

Background of the Invention 

Many standards exist in the field of data 
communications. There are, for example, ma~y software 

15 standards, or protocols, for encoding and transmitting the 
data. Some of these standards provide the ability of 
discovering or even correcting transmission errors. 

Befo~e the question of such software standards 
can ~ven be reached, however, choices must be made among a 

20 myriad of hardware standards. Such hardware standards may 
provide for ''parallel". data transmfssion in which a 
plurality of data bits are transmitted simultaneously. 
Usually a parallel data communications channel will provide 
for the transmission of eight data bits at a time, 

25 corresponding to an eight-bit byte. There is nothing that 
inherently restricts such parallel communications to 
eight-bit data channels, however, and any convenient number 
of bits may be transmitt~d simultaneously. 

Alternatively a_ data channel may be a serial data 
30 channel in which a single data bit is transmitted at a 

time. The data bits are th~n accumulated by the receivei 
' 

and assembled into the desired groupings, again typically, 
although not necessarily, eight-bit bytes. 

In addition to the data being transmitted most 
35 data communication channels, both parallel and serial, will 

include a number of eontrol signals. These control signals 
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will allow the ports communicating with one another to 
properly utilize the communications channel to insure that 
information is correctly transmitted and received. 

Perhaps the best known standard for a serial 
communication channel is the RS232C. The RS232C standard 
specifies uses for each of 25 signal lines connecting two 
electronic systems that are to communicate with one 
another. Of these 25 lines, two are for data transmission, 
one in each dir•ction, and the others are used either to 

10 match electrical ground potentials between the two systems 
or to provide control signals. 

The RS232C standard is defined for communications 
between two different types of devices. These are known as 
data terminal equipment-type devices (DTE) and data 

15 communication equipment-type devices (DCE). 1 At times, 
however, it is desirable to use an RS232C channel to cause 
two devices, each of which is configured as a DTE, to 
communicate with one another. Additionally, although it 
makes little sense in terms of the definitions in the 

20 standard, in the real world it is sometimes desirable to 
connect two DCE devices for communication with one another. 
Furthermore, even within the definitions of DTE and DCE, 
there is some room for variation from one system to 
another. As a result, the exact confi9uratiop of the 

25 devices to be connected must be known in adv~nce and 
special cables and/or jumpe·rs provided in order to permit 
communication between the devices. 

30 

Summary of the Invention 

The present invention provides circuitry for 
automatically dete.cting the configuration of a 
communication port. According to one embodiment a 
difference register is reset to a first digital value and a 

35 latch stores the digital state· of a signal line of the 
communication port during an initial time period. A 
comparison means compares the digital state stored in the 
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latch with the digital state of the same line during 
subsequent time periods; If the digital state of the line 
changes, a second digital value, differing from the first 
digital value, is stored in the difference register to 

s indicate that the line so monitored is an output for the 
communication port. 

According to a second embodiment of the invention 
an electronic driver circuit att~mpts .to drive a line of 
the communication port to a selected one of the digital 

10 states. A comparison means determines whether the driver 
has forced the line to the selected on~ of the digital 
states, and if not, stores the second digital value in the 
difference register. 

15 Brief Description of the Drawiriqs 

Figure 1 is an electrical schematic diagram of a 
first circuit according to the inventionJ 

. Figure 2 is an electrical schematic diagram of a 
20 second circuit according to the invention1 

Figure 3 is an electrical schematic diagram of an 
alternative embodiment of the second circuit according to 
the invention; and 

Figure 4 is an electrical schemati, diagram of 
25 digital filter for use with the invention. 

30 

35 

Detailed Description 
of the Preferred Embodiment 

The present invention will b~ 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,. 
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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 

s where data is transmitted on one or more channels parallel 
~o control signals on other channels. 

In the present invention the requirement of 
having advance knowledge of the configuration of a 
communication port is eliminated by providing a circuit 

10 that senses that configuration. After the configuration 
has been aetermined, information concerning it is stored in 
a register and is transmitted to a similar circuit 
connected to a distant communication port. A similar 
circuit at the distant communication port senses the 

15 configuration of its associated port and stbres information 
concerning that configuration and transmits it back to the 
original circuit. Both of the circuits then determine 
whether a valid connection is possible between the two 
ports and automatically conf i9ure themselves for 

20 communication. 
The present invention provides circuitry for 

determining if information channels in a communication port 
to which it is connected are intended to be inputs or 
outputs. Two strategies for making such a de~ermination 

25 are employed. The first is to monitor an in~orm~tion 
channel in the communication port to determine whether the 
electrical potential is chan9in9 between digital states. 
If it is, the port is driving the channel and it is an 
output for that port. 

30 Figure 1 illustrates a circuit for so monitoring 
an information channel. The circuit of Figure i includes 
an input register comprising AND gates 10 and 12, OR gate 
14 and D-Type flip-flop 16 and a difference generator and 
register comprising EXCLUSIVE-OR gate 18, AND gates 20 and 

35 22, OR gate 24 and D-Type flip-flop 26. 
-There are five input signals to the circuit of 

Figure 1. These signals are the data signal received from 
the communication port and applied to line 28, a Hold-Not 



- 5 -

Hold signal applied to line 30, a system clock signal 
applied to line 32, a reset signal applied to line 34 and a 
test signal applied to line 36. 

Initially during the test sequence the Hold-Not 
s Hold signal on line 30 and the test signal on' line 36 are 

held low while the reset signal on line 34 is held high. 
Since line 30 is in a·low state the output AND 

gate 12 will be low while the output of AND gate 10, and 
thus OR gate 14 will follow the data input signal on line 

10 28. Thus at the first clock pulse on line 32 the value of 
the cu~rent data signal on line 28 will be stored in 
flip-flop 16. 

At the same time, since the reset signal on line 
34 is held high and the test signal on line 36 is held low, 

15 both AND gate 20 and AND gate 22, and as a bonsequence OR 
gate 24, will have low output signals. Thus on the same 
first clock cycle a low value will be stored in flip-flop 
26. 

After the system clock signal on line 32 has been 
20 cycled causing the initial values to be stored in flip-flop 

16 and 26 as described above, the Hold-Not Hold, reset and 
test •ignals are all inverted. Because the Hold-Not Hold 
signal on line 30 wi'll then be at a high value, AND gate 10 
will have a low input and thus will have a lo,w output 

25 regardless of the value of the data signal on line 28. 
Conversely AND gate 12 will receive a high input signal 
from line 30. Thus the.output of AND gate 12 will be high 
if the output-of flip-flop 16 is high or low if the output 
of flip-flop 16 is low. OR gate 14 will thus receive a low 

30 signal from AND gate 10 and either a high or low .signal 
from AND gate 12, the value of the signal from AND gate 12 
being the same as the output of flip-flop 16. Thus the 
output of OR gate 14 will be the same as the output of 
flip-flop 16. This results in the value in flip-flop 16 

35 remaining unchanged when Hold-Not Hold signal on line 30 is 
high. 
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Since the output of flip-flop 16 is latched at 
the value ~f the data signal during the first time period; 
EXCLUSIVE-OR gate 18 will always receive one input signal 
equal to that initial data value during the test. The 

s other input to EXCLUSIVE-OR gate 18 will be ~quai to the 
subsequent data signals during the test. As a result, the 
output of EXCLUSIVE-OR gate 18 will be equal ·to zero at any 
time that the data signal is the same as the initial data 
signal latched in flip-flop 16 and will be high if the data 

10 signal differs from the initial value. 
Because the reset signal on line 34 is low, AND 

gate 20 will receive one high input. The other input to 
AND gate 20 is the output signal from flip-flop 26. Since 
flip-flop 26 was reset to a low output value~ this signal 

15 will initially be low. Therefore, the outp~t of AND gate 
20 will initially be low. The test signal on line 36 is 
high, giving AND gate 22 a high input. Therefore, the 
output signal from AND gate 22 will equal the output signal· 
from EXCLUSIVE-OR gate 18. Thus, AND gate 22 will have a 

20 . high output if a difference between the initial data signal 
latched in flip-flop 16 and a subse~uent data signal on 
line 28 is detected and low otherwise. If such a 
difference is detected, OR gate 24 will receive a high 
input· signal and will be then provide a high putput signal. 

25 On the next cycle of the clock signal on lin~ 32 that high 
signal will be latched into flip-flop 26. Thereafter, the 
output of flip-flop 26 will be high. That high signal will 
be fed back to AND gate 20, which thereafter will have two 
high signals, insuring that OR gate 24 will always receive 

30 at least one high input ~ignal. Thus, the output of 
·flip-flop 26 will be guaranteed to remain high until the 
system is reset to.begin the detection process again. 

If the output signal from flip-flop 26 is high, 
the signal on data input line 28 has changed digital 

35 states. For this to. be true, data input line 28 must be 
connected ·to an output line on the communication port to 
which the circuit is attached. Since the line is known to 

iftiiiUr 
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be an output, the self-configuration circuitry may proceed 
with the configuration proc~ss. If the outpu.t signal from 
flip-flop 26 is low, however, there is no assurance that 
the line of the port to which data in line 28 of the 

s present ciicuit is connected is an input line: The 
possibility remains that it could be an output line that 
has not changed digital states during the time of the test. 

If the test of the circuit of Figure 1 is unable 
to conclusively determine that line 28 is connected to an 

10 output of the communication port to which the circuit is 
connected, a different test strategy may be employed. A 
circuit for the alternative test strategy is provided in 
Figure 2. The strategy of the circuit of Figure 2 is based 

15 

on a difference between an output line and an input line in 
a communications port. 

: 

If a particular line is an output line, it will 
have connected to it a driver intended to hold the line at 
a particular voltage indicative of the current logic state. 
If, however, the line of the port to which line 28 is 

20 connected is an input, the circuitry in the port will be 
intended to since the voltage imposed by an outside sourc_e. 
The strategy of the circuit of Figure 2, thus, is to 
attempt to drive line 28 alternately to the high and low 
voltage states and monitor what its voltage if. Driver 44 

25 and resistor 46 are chosen such that they wil.l easily drive 
line 28 to the desired voltage if line 28 is connected to 
an input of .the port, but will be overcome by the effect of 
a typical driver in an output line of a communications 
port. Thus if line 28 is at a high voltage level while 

30 driver 44 is attempting to drive it to the low voltage 
level or if line 28 i~ at the low voltage level while 
driver 44 is attempting to drive it to the high voltage 
level, then line 28 is connected to an output of the 
communications port. If, alternatively, line 28 

35 consistently follows the output .level of driver 44, line 28 
is connected to an input line of the communications port. 
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When the circuit of Figure 2 is not to be used, 
the test signal on line 48 is put into the low logic state. 
That causes driver 44 to go into high impedance mode, 
effectively causing the signal on line 50 to have no effect 

5 on the circuit. Since the test signal on line 48 is also 
coupled to one input of AND gate 64 causing the signal on 
line 48 to be low will insure that the output· of the 
circuit of Figure 2 on line 66 will be low. 

When the circuit of Figure 2 is to be used to 
10 test a signal line, the test signal on line 48 is set high 

and the signal on line 50 is alternately cycled between the 
low and high levels. The output of driver 44 will follow 
the signal on line 50. Thus when the signal on line 50 is 
low, the output of driver 44 will be low. As explained 

15 previo.usly the circuit is intended then to determine 
whether driver 40 is driving line 45 to a high voltage 
level when driver 44 is attempting to drive it to a low 
voltage level. 

This discussion will assume that line 50 is 

20 initially set to the system low voltage level and 
subsequently cycled to the system high voltage level, 
although there is no particular preference for this 
sequence over its reverse. Since line 50 is at a low 
voltage level and is connected to one input ol AND gate 56 

2S the ou~put of AND gate 56 is guaranteed to b~ low. Since 
the signal on line 50 is connected through an inverter to 
one input of AND gate 58 the output of AND gate 58 will 
follow the output of voltage comparator 54. 

30 

35 

Voltage comparator 54 has its minus input 
connected to a voltage source providing the high signal 
threshold voltage, i.e., the voltage level above which a 
signal will be interpreted as being at the system high 
voltage level. If the signal on line 45 is above the ·high 
level threshold voltage, the output of AND gate 54 will be 
high. If that is the case the output of AND gate 58 will 
be high as will be the output of OR gate 60. EXCLUSIVE-OR 
gate 62 has one input connected to line 50 and one input 
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connected to the output of line 60. If line 45 is driven 
to a high state while a low logic signal is on line 50, 
EXCLUSIVE-OR gate 62 will have one high and one low signal 
and will have a high level output. Therefore the output of 

5. AND gate 64 on line 66 will be high. This high value may 
then be stored in flip-flop 26 in Figure 1, or in another 
register, to indicate that the signal line to· which the 
circuit is connected is an output line of the associated 
communication port. 

10 If the signal on line 45 is low when the signal 
on line 50 is low, the voltage provided to the plus input 
of voltage comparator 54 will be below the threshold 
voltage applied to the minus input and the output of 
voltage comparator 54 will be low. This will cause the 

15 outputs of AND gate 58 and OR gate 60 to be
1
low causing 

EXCLUSIVE-OR gate 62 to receive two low signals. Thus the 
output of OR gate 62 will be low as will the output of AND 
gate 64 causing the circuit of Figure 2 to have a low 
output on line 66~ In this situation, the line of the 

20 communication port associated with the circuit has not been 
shown to be an otitput line, but cannot be assumed to be an 
input line either. 

If the line of the communications port to which 
the circuit is connected has not been determiped to be an 

25 output line when the signal on line 50 _is lo~, line 45 is 
again monitored when the signal on line 50 goes ·to the high 
logic state. When the signal on line 50 goes to the high 
logic state AND gate 58 will receive at least one low input 
signal and so will have an output in the low logic state. 

30 . AND gate 56, however, will receive at least one.high level 
input signal, so its output will follow the signal that it 
receives from voltage comparator 52. 

Voltage comparator 52 has applied to its minus 
input a signal at the low level voltage threshold. If the 

3 ~ signal on line 45 has followed the signal on_ line 50 and 
thus is at the system high voltage level, the voltage 
applied to the plus input of voltage comparator 52 will be 
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above the low level voltage threshold and the output of 
voltage co~parator 52 will be at the high voltage level. 
As a. result the output signal from AND gate 56, and as a 
result the output signal from OR gate 60, will be at the 

s high voltage level. Thus EXCLUSIVE-OR gate 6i receives two 
high level input signals, one from line 50 and one from OR 
gate 60. This causes the output signal from EXCLUSIVE-OR 
gate 62 to be at the low voltage level. Thus AND gate 64 
receives one low level input signal and one high level 

10 input signal and provides a high level output signal on 
line 66. This is what is to be expected because line 45 
has followed the input signal on line 50. If, however, 
line 45 stays at the system low vdltage level when line 50 

goes to to the high voltage level, voltage ~omparator 52, 
15 AND gate 56 and OR gate 60 will each provide a low voltage 

output signal. Thus EXCLUSIVE-OR gate 62 will receive one 
low level input signal and one high level input signal and 
will provide a high level output signal to AND gate 64. 

AND gate 64, therefor, receives two high level output 
20 signals and provides a high level output signal on line 66 

indicating that the line to which the circuit is connected 
is an output line of the associated communication port. 

This test is continued while the signal on line 
50 is cycled a number of times. If the line-pf the 

25 associated communication port is ever determined to be an 
output, the test may be. deemed completed. If after a 
predetermined number of cycles it has not been found to be 
an output, the fact that the voltages on line 45 have 
consi~tently followed the voltages applied to line 50, 

30 

35 

indicates that the line of the associated communication 
port is an input. 

Figure 3 shows an alternative circuit that may be 
used in place of the circuit of Figure 2. · In the circuit 
of Figure 3 tri-state driver 44' acts in a manner 
comparable to tri-state driver 44 of Figure 2. When the 
test is enable by applying a high voltage level to line 
48', tri-state driver 44' will attempt to drive line 45' t6 
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alternately high and low voltage levels following the 
signal applied to line 50'. Schmitt tri99er 68 is chosen 
such that a system high voltage level applied to its input 
will drive.it to its high output state while a system low 

s voltage level applied to its input will drive.it to its low 
voltage output state. EXCLUSIVE-OR gate 62' then simply 
compares the output of Schmitt trigger 68 with the signal 
applied to line 50'. If they are the same, EXCLUSIVE-OR 
gate 62' will provide a low output signal. If they are 

10 different, however, EXCLUSIVE-OR gate 62' will provide a 
high level output. As long as the test is enabled AND gate 
64' will provide an output equal to the output signal from 
EXCLUSIVE-OR gate 62'. Thus at any time that the signal on 
line 45' and that on 50' are different, a high level output 

15 signal will be provided on line 66'. 
I 

Both of the circuits shown in Figures 2 and 3 
will provide transients when the signal on line 50 or 50' 
change. Figure 4 shows an additional circuit that will 
overcome error~ that may result from the transients. In 

20 the circuit of Figure 4. flip-flop 70, 72, and 76, and AND 
gate 74 provide a filter to ensure that the high output on 
line ·66 or 66' of Figu~es 2 and 3, respectively, is 
maintained for a sufficient length of time to ensure that 

25 

30 

35 

the high output is actually indicative of a ~etermination 
that 
fact 
line 
at a 
32. 

the line of the associated communicatio~ port is in 
an output line. A filter clock signal is provided on 
78. The filter clock siqnal on line 78 is preferably 
lower frequency than the system clock signal on line 
The input of flip-flop 70 receives the signal from 

line 66 or 66'. The value of that signal is latched in 
·flip-flop 70 when the filter clock is cycled. That value 
is then provided to the input of flip-flop 72 and latched 
there on the next cycle of the filter clock. The output of 
both f.lip-flop 70 and· 72 are then combined by AND gate 7 4. 
Therefore AND gate 74 will only provide a high level output 
if line 66 or 66' provide a high level output for at least 
two periods of the filter clock on line 78. If this occurs 



- 12 -

the hiqh level siqnal on line 66 is not likely to have been 

caused by a transient and the value is stored in flip-flop 

76. Flip-flop 76 in turn provides it to flip-flop 26, from 

which the remaininq circuitry can determine that the 

s circuit is connected to an output line of th• associated 

communication port. 

10 

15 

20 

i 

25 

30 

35 

This Sheet Has Been Replaced 

1111111111111111111111111 



11111111111111 11111 1111111 1111 
- 1 -

* C L M S * 

5 

FN 43435 EPO lA 

CLAIMS: 

1. Apparatus for determining the configuration 
of an electrical communication port, where said port 
comprises a plurality of data lines, each of ~aid lines 
being capable of assuming either of two digital states, 
said apparatus comprising: 

10 difference register for storing information about 

15 

20 

25 

said configuration; 
reset means for forcing said difference register 

into a first of said digital states; 
latching means for storing the digital state of 

I 

one of said lines during a first time period1 and 
comparison means for comparing said digital state 

stored in said latching means with the digital state 
of said line during a subsequent time period, said 
comparison means causing said difference register to 
change to a second digital state if said digital state 
stored by said latching means and said digital state 
of said line during a su~sequent time are different, 
said second digital state differing from said fir~t 
digital state. 

2. Apparatus for determining the configuration 
of an electrical communication port, where said port 
comprises a plurality of data lines, each of said lines 
being capable of assuming either of two digital states, 

30 said apparatus comprising: 

35 

differ_ence register for storing information about 
said configuration; 

reset means for forcing said difference register 
into a first of said digital state~; 

driver means for attempting to force a 
preselected one of said lines to one of said digital 
states; 
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comparison means for comparing the diqital state 

said preselected line with said one of said 

digital states, said comparison means causing said 

difference register to change to a second digital 

state if said digital state of said preselected line 

and said one of said digital states are differ. 

J 


